f

EFFECT OF LEVELS OF FERTILIZER AND ROW

GROUNDNUT (Arachis hypogaea) INTERCROPPING

A thesis submitted to the

DR. BALASAHEB SAWANT KONKAN KRISHI VIDYAPEETH, DAPOLI
(Agricultural University)
Dist. Ratnagiri (Maharashtra State), India

in partial fulfilment of the requirements for the degree of
DOCTOR OF PHILOSOPHY (AGRICULTURE)

in
AGRONOMY
by

SHRI. SHIVARAM BALU BHAGAT
M.Sc. (Agri.)

DEPARTMENT OF AGRONOMY,
FACULTY OF AGRICULTURE

DR. BALASAHEB SAWANT KONKAN KRISHI VIDYAPEETH,
DAPOLI-415 712, DIST. RATNAGIRI, MAHARASHTRA

MAY, 2007

N

PROPORTIONS ON SWEET CORN (Zea mays saccharata) AND




NS

EFFECT OF LEVELS OF FERTILIZER AND ROW PROPORTIONS
ON SWEET CORN (Zea mays saccharata) AND GROUNDNUT
(Arachis hypogaea) INTERCROPPING

A thescs sclosectred ro

DR. BALASAHEB SAWANT KONKAN KRISHI VIDYAPEETH, DAPOLI
(Agricultural University)
District - Ratnagiri (Maharashtra), India

Tow parieal geclyfelloners ay fée regoce: ey gar ffe degree af

DOCTOR OF PHILOSOPHY (AGRICULTURE)

n

AGRONOMY

By
SHIVARAM BALU BHAGAT

APPROVED BY THE ADVISORY COMMITTEE
Chairman and Research Guide

{/@/ WLy eEN
(S.A. Chavan)
Professor,

Department of Agronomy,
College of Agriculture, Dapoli

"

Menmnibers o
e 4
> 1?/’ T S /.
(B.P. Patil) (G.D. Joshi)
Head, Dcean,
Department of Agronomy, Faculty of Agriculture,
Dr. B.S. Konkan Krishi Vidyapeeth, Dr. B.S. Konkan Krishi Vidvapecth,
Dapoli, Dist. Ratnagiri Dapoli, Dist. Ratnagiri
Lt brguoma ~ ' - picot |
(K. N. Chavan) (H. K. Patil)
Lx. Head, Head,
Department of Agril. Chemistry Department of Agril. Economics,
and Soil Science, Dr. B.S. Konkan Krishi Vidvapeeth,
Dr. B.S. Konkan Krishi Vidvapeeth, . Dapoli, Dist. Ratnagiri

\ Dapoli, Dist. Ratnagiri . /




Dr. S. A.Chavan
M Sc. (Agri.), Ph. D.
Professor of Agronomy,
College of Agriculture,
Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli.
Dist. Ratnagiri (Maharashtra State).

CERTIFICATE

This is to certify that the thesis entitled “EFFECT OF LEVELS OF
FERTILIZER AND ROW PROPORTIONS ON SWEET CORN (Zea
mays saccharata) AND GROUNDNUT (Arachis hypogaea)
INTERCROPPING?” submitted to FACULTY OF AGRICULTURE, DR.
BALASAHEB SAWANT KONKAN KRISHI VIDYAPEETH, DAPOLI,
Dist. Ratnagiri, Maharashtra State, India in partial fulfillment of the
requirements for the degree of DOCTOR OF PHILOSOPHY in
AGRONOMY embodies the results of a piece of bonafide research carried
out by Shri. SHIVARAM BALU BHAGAT under my guidance and
supervision. No part of this thesis has been submitted for any other degree or
diploma or published in other form. All the assistance and help received
during the course of investigation and the sources of literature have been

duly acknowledged by him.

Dapoli (S. A. Chavan)
Dated: |3/5 120077 Chairman of Advisory Committee
and Research Guide



ACKNOWLEDGEMENT

[ take it to be my proud privilege to acail the opportiniity Lo express my socere and
deep sense of gratitude to Hon. Chairman and Research Guide Dr. S.A. Chavan, Professor.
Deptt. of Agronomy, Dr.B.S.K.K.V, Dapoli for his caluable guidance, cersatile adeises,
inspiring discussion, critically going through the manuscript, icessant encouragenicinlt '
bestowed upon me during the entirve period of investigation, whicl enabled me to create this
cternal dissertation.

[ owe obliged depth of gratitude to the members of iy adetsory  comnitlee
Dr. B.P. Patil, [lead, Deptt. of Agronont, Dr. B.S.K.K.V., Dapole, Dr. G.D. Joshi,Dean.
Faculty of Agriculture, Dr.B.S.K.K. V., Dapoli, Dr. KN.Chavan.! x ead. Deptt.of Agril.
Chemistry and Soil Science Dr.B.S.K.K V., Dapoli and Dr. H.K. Patil, lcad. Depll. of
Agril.  Fconomics, Dr.B.S.K.K.V. Dapoli for their generous gestures and caluable ?
suggestions during the course of investigation.

[ am deeply grateful to Dr. V.B. Mehta, llon. Vice-chancellor, Dr. B.S. KKV
Dapoli for prociding necessary facilities for research work. |

My sincere thanks are also due to Dr. A.J. Dixit. Lx-Associate Professor.
Deptt. of Agronomy.Dr. A.C. Sawant,Dr. L.G.Pawar, Associate Professors and
Dr.S.T.Thorat, Dr.M.V.Zagade ,ProfiA.S.Bal, ProfP.P.Shinde, Prof:M.G.Chavan,
Prof:A.V.Dahiphale,Prof. V.M. Kanade, Assistant Professors. Dr.MS. Talathi and |
Shri. S.C.Bhore, Department of Agronomy and Dr. J.S. Dhekale, Assistanit
DProfessors of the Deptt. of Agril. Fconomics for their gencrous help and co-

|

. ) . Lo |
operation dwring the course of investigation.

[ swould like to offer my sincere thanks 1o Mo Joshi. Tamhankar. Nakaie
Sualgaonkar Divwale  and  Bluovad  for  their kind  help durie the couwrse  of
mvestigation.

Hoas a true friend «ho shares secrets. He s the one «ho procides crudches to the
crumbling lotise of confidence and forebrains. Specul thienks to
Myr. Haldavanekar, Zende, Gedam, Raut, Gawande, Mhaskar, Pinjari, Pawear, Patil
and Gaikawad for their excellent company, noteworthy help and warm affection during |
the conrse of incestigution. Thanks are also due to My Joshi, Slunde, Kuongir, Ducang,
Vankar, Talpade and Muahale due to thetr generous help. |

| feel short of words to express my hearty feelings to niy «wife Mrs. Sunita Bhagat
and daughters Sneha and Sharayu for their sacrifice, affection and encouwragement during
the entive period of ineestigation to acliuece the must committed goul for lngher education.

No words could justice to express nmy deepest sense of respect and gratitinde towards
my beloced parents Shri. Balu Posha Bhagat and Sau. Gangabai Bhiagat, brothers
Haribhau, Yashwant, their family members and my sisters Mrs. Shanta, Radha,.
Sindhu and their family members for thetr warm affection and encouragemend.

Lastly big thanks to Sachin Sandye for the speedy and sicere decotion

preparimg this manescript on comypnler.

Place : Dapoli
Date (J&/< /2007




LIST OF TABLES

Table . Page
No. Particulars No.
1. Mechanical, physical and chemical composition of the 64
soil (0-30 cm)
2a. Weather data during the crop growth period, 2003-04 65
2b. Weather data during the crop growth period, 2004-05 66
3. Cropping history of the experimental plot 67
4. Treatment details 68
5. Schedule of field operations 69
6. Details of biometric and other observations of 73
groundnut
7. Details of biometric and other observations of sweet 77
corn
8. Mean plant population of groundnut and sweet corn 88
as influenced by different treatments
9. Mean plant height (cm) of groundnut as affected 90
periodically by different treatments
10. Mean number of branches of groundnut per hill as 92
affected periodically by different treatments
11. Mean number of leaves of groundnut per hill as 95
affected periodically by different treatments
12. Dry matter production of groundnut per plant (g) as 97
affected periodically by different treatments
13A Mean yield attributing characters of groundnut as 99
affected by different treatments at harvest
13B. Mean yield attributing characters of groundnut as 100

affected by different treatments at harvest




Table

No. Particulars No.
14A. | Dry pod yield, haulm yield and kernel yield of | 105
groundnut as affected by different treatments
14B. Actual, expected and per cent increase or decrease dry 106
pod yield of groundnut
15. Oil content (%) and oil yield (q/ha) of groundnut as 109
affected by different treatments
16. Protein content (%) and protein yield (q/ha) of 112
groundnut as affected by different treatments
17. Effect of different treatments on nitrogen content (%) | 114
of groundnut
18. Effect of different treatments on nitrogen uptake | 116
(kg/ha) of groundnut
19. Effect of different treatments on phosphorous content | 118
(%) of groundnut
20. Effect of different treatments on phosphorous uptake | 120
(kg/ha) of groundnut
21. Effect of different treatments on potassium content (%) | 122
of groundnut
22. Effect of different treatments on potassium uptake | 124
(kg/ha) of groundnut
23. Effect of different treatments on total uptake of | 126
nutrients (kg/ha) by groundnut crop
24. Mean height (cm) of sweet corn plant as aftected 128
periodically by different treatments
25. Mean number of leaves of sweet corn re- iant as| 130
influenced periodicallv by di¢cz .. treatments
26. Mean dry matter (g) per plant of sweet corn as affected | 132

periodically by different treatments




Table . Page
No. Particulars No.
27A. | Mean yield attributing characters of sweet corn as!| 135
affected by different treatments

27B. | Mean yield attributing characters of sweet corn as| 136
affected by different treatments

28. Green cob yield, green stover yield and total green | 140
biomass of sweet corn (q/ha) as affected by different
treatments

29. Protein content (%) of dry grains and sucrose content | 144
(%) of fresh grains of sweet corn

30A. | Nitrogen content (%) in different parts of sweet cornas | 146
affected by different treatments

30B. | Nitrogen content (%) in different parts of sweet corn as | 147
affected by different treatments

31A. | Nitrogen uptake (kg/ha) by the different parts of | 150
sweet corn as affected by different treatments

31B. | Nitrogen uptake (kg/ha) by the different parts of | 151
sweet corn as affected by different treatments

32A. | Phosphorous content (%) of sweet corn as affected by 156
different treatments

32B. | Phosphorous content (%) in different parts of sweet 157
corn as affected by different treatments

33A. | Phosphorous uptake (kg/ha) by the different parts of 160
sweet corn as affected by different treatments

33B | Phosphorous uptake (kg/ha) by the different parts of 161
sweet corn as affected by different treatments

34A. | Potassium content (%) in the different parts of sweet 164

corn as affected by different treatments




Table . Page
P
No articulars No.
34B. | Potassium content (%) in the different parts of sweet 165
corn as affected by different treatments
35A. | Potassium uptake (kg/ha) by the different parts of 168
sweet corn as affected by different treatments
35B. | Potassium uptake (kg/ha) by the different parts of 169
sweet corn as affected by different treatments
36 Total nutrient uptake (kg/ha) by sweet corn as affected | 171
by different treatments
37. Total N, P, K uptake (kg/ha) by groundnut + sweet 174
corn intercropping as affected by different treatments
38. Mean available N, P, K content (kg/ha) in the soil as 179
affected by different treatments after harvest of crops
39. Nitrogen balance sheet (2003-04) in the soil after 181
harvest
40. Nitrogen balance sheet (2004-05) in the soil after 182
harvest
41. Weed count and dry matter of weeds (g/sq.m.) at 185
30DAS
42. Weed count and dry matter of weeds (g/sq.m.) after 190
harvest of the crops
43. Effect of different treatments on combined pod yield of 195
groundnut and cob yield of sweet corn (q/ ha)
44. LER and Crop Equivalent Yield (q/ha) as affected by 197
different treatments (Mcan of two years)
45. Effect of different treatments on competitive | 199
coefficients (Mean of two years)
46. Economics of sole cropping and intercropping | 203

treatments




LIST OF FIGURES

. Aft
FIG TITLE er
No. page
"1 Meteorological observations during the crop 66
growth period 2003-04 and 2004-05
2 Plan of layout of the experiment 68
3 Mean plant height (cm) of groundnut as affected 90
periodically by different treatments
4 Mean number of branches of groundnut per hill as 92
affected periodically by different treatments
5 Mean number of leaves of groundnut per hill as 95
affected periodically by different treatments
6. Dry matter production of groundnut per plant (g) | 97
as affected periodically by different treatments
7 Yield attributing characters of groundnut as 99
affected by different treatments at harvest
8 Yield attributing characters of groundnut as 100
affected by different treatments at harvest
9 Dry pod yield (q/ha) and haulm yield (q/ha) of 105
groundnut as affected by different treatments |
10 Oil content (%) and oil yield (q/ha) of groundnut 109
as affected by different treatments
I
11 Protein content (%) and protein yield (q/ha) of | 112
groundnut as affected by different treatments
12 Effect of different treatments on nitrogen uptake 116
(kg/ha) of groundnut
13 Effect of different treatments on phosphorus 120
uptake (kg/ha) of groundnut
14 Effect of different treatments on potassium uptake 124

(kg/ha) of groundnut




. Aft
FIG TITLE er
No. page
15 Effect of different treatments on total uptake of 126
nutrients (kg/ha) by groundnut crop
16 Mean height (cm) of sweet corn plant as affected 128
periodically by different treatments
17 Mean number of functional leaves of sweet corn per 130
plant as influenced periodically by different treatments
18 Dry matter production of sweet corn per plant (g) as 132
affected periodically by different
19 Mean yield attributing characters of sweet corn as 135
affected by different treatments
20 Mean yield attributing characters of sweet corn as 136
affected by different treatments
21 Green cob yield, green stover yield and total biomass of 140
sweet corn (q/ha) as affected by different treatments
22 Protein content (%) of dry grains and sucrose content 144
(%) of fresh grains of sweet corn
23 Total nutrient uptake (kg/ha) by sweet corn as affected 171
by different treatments |
t
24 Total N, P, K uptake (kg/ha) by groundnut + sweet . 174
corn intercropping as affected by different treatments )
25a Yields of groundnut and sweet corn as influenced by 195
fertilizer levels and row proportion for the year 2003-04
25b Yields of groundnut and sweet corn as influenced by 195
fertilizer levels and row proportion for the year 2004-05
25c Mean yields of groundnut and sweet corn as 195
influenced by fertilizer levels and row proportion
26 Economics of sole cropping and intercropping 203

treatments




LIST OF PLATES

. After

P:::’ CAPTION age
L. General view of the experimental plot 68
I1 Sole groundnut 87
I11 Sole sweet corn 87
IV. Groundnut + Sweet corn in 1 : 1 ratio 88
V. Groundnut + Sweet corn in 2 : 1 ratio 88
VL Groundnut + Sweet corn in 3 : 1 ratio 88
VII. Groundnut + Sweet cornin 1 : 1 ratio 88




DR. BALASAHEB SAWANT KONKAN KRISHI VIDYAPEETH,
DAPOLI, DIST. RATNAGIRI, MAHARASHTRA STATE

Name of the student : Shri. Shivaram Balu Bhagat
Registration Number : 36
Research Guide : Dr. S.A. Chavan

Professor,

Department of Agronomy,
Dr.B.S.K.K.V., Dapoli.

Discipline : Agronomy
Year of Award of Degree : 2007
Title of Thesis : Effect of levels of fertilizer and row

proportions on sweet corn (Zea mays
saccharata) and groundnut (Arachis hypogaea)
intercropping

ABSTRACT

A field experiment was conducted during rabi season of 2003-04 and

2004-05 at Agronomy Farm, College of Agriculture, Dapoli. The soil of the
experimental field was clay loam in texture, slightly acidic in ptl and high
in organic carbon content. It was medium in available nitrogen, low in
phosphorus and moderately high in available potassium. The experiment
was laid out in randomized block design with three replications. The
treatments consisted of two sole crops namely groundnut and sweet corn
grown with three levels of fertilizer i.e. 75, 100 and 125% RDF and
intercropping combinations of groundnut and sweet corn in 1:1, 2:1 and
3:1 ratios with 75, 100 and 125% RDF.

The results revealed that height of groundnut crop in groundnut +
sweet corn in 1:1 ratio was more than sole groundnut and under 2:1 and
3:1 ratios of intercropping, while all the three intercropping ratios
supplied with 125% RDF recorded statistically similar number of branches
and leaves per plant as compared to the sole groundnut with 125% RDF.
Sole groundnut provided with 100 and 125% RDF recorded significantly
higher dry matter per plant than the other treatments except groundnut +
sweet corn in 3 : 1 ratio with 125% RDF.



Among the intercropping treatments as well as in sole groundnut
crop, all the yield attributes namely number of pods, weight of pods,
weight of kernels per plant increased with increase in the level of fertilizer
and they were higher under 125% RDF. The test weight of groundnut was
not influenced due to different fertilizer levels or intercropping ratios.

However, the shelling percentage was higher under sole groundnut
provided with 125% RDF.

Dry pod, kernel and haulm yield of groundnut under sole cropping
with 100 and 125% RDF was significantly higher than all the intercropping
treatments. In respect of intercropping, dry pod yield, haulm yield as well
as kernel yield was significantly higher in 3:1 ratio of groundnut + sweet
corn intercropping with 125% RDF than the other intercropping
treatments except groundnut + sweet corn at 3:1 ratio with 100% RDF-.

In case of quality aspects i.c. oil content and protein content in
groundnut kernels and major nutrient content in groundnut kernel, haulm
and shell were not influenced under sole or intercropping treatments.
However, oil yield, protein yield and major nutrients i.e. N, P and K

uptake were significantly higher in sole groundnut applied with 125%
RDF.

Sole sweet corn with 125% RDF produced significantly taller plants
than the lower fertilizers doses in sole cropping or intercropping. As far as
number of leaves of sweet corn was concerned, groundnut + sweet corn in
3:1 ratio with 125% RDF recorded maximum number of leaves of sweet
corn and was at par with sole sweet corn receiving 125% RDF during 2004-
05 and it was significantly superior over the remaining treatments. In
respect of dry matter accumulatxon per plant, groundnut + sweet corn in

3:1 ratio with 125% RDF ﬁ,;a) was at par with the other treatments with
125% RDF both in sole or intercropping. Further, former treatment i.e. Tis

was significantly superior over the remaining treatments in sole or
intercropping. The cob length, weight of cob, number of kernel rows per
cob, number of kernels per cob and weight of kernels per cob were higher
under the treatments receiving 125% RDF to sole sweet corn than the
lower fertilizer levels in intercropping as well as sole cropping. Same
trend was observed in case of cob yield, stover yield and biomass yield. In
case of intercropping treatments, ground nut + sweet corn in 1:1 ratio with



125% RDF was significantly superior over the remaining intercropping
treatments.

As far as quality of sweet corn was concerned protein content and
sucrose content in the kernels was significantly higher under groundnut +
sweet corn in 3:1 ratio with 125% RDF. In case of nutrient uptake by sweet
corn, it was observed that, sole sweet corn with 125% RDF recorded
significantly higher nitrogen, phosphorus and potassium uptake.
However, in case of intercropping treatments, the uptake of nitrogen and
potassium in the above referred parts was significantly higher under 1:1
ratio with 125% RDF. The total uptake of nitrogen, phosphorus and
potassium by groundnut and sweet corn was significantly higher when
125% RDF was applied.

In case of sweet corn, sole sweet corn with 125% RDFE recorded
significantly higher nitrogen content in the soil than the remaining
treatments of sole and intercropping. The phosphorus and potassium
content in the soil after harvest of the crops was not influenced due to
either sole cropping or intercropping treatments. In case of sweet corn,
though the uptake of nitrogen was comparatively low than the added
nitrogen, it has recorded net loss in the nitrogen balance. llowever,

groundnut showed the ameliorative effects in terms of nitrogen balance in
the soil.

In respect of weeds, it was observed that the weed count as well as

dry weight of broadleaved weeds and grasses and sedges was

significantly higher under sole sweet corn and it was considerably lower
under sole groundnut.

The LER was maximum (1.24) due to groundnut+ sweet corn
intercropping at 3:1 ratio with 125% RDF. Groundnut equivalent and
sweet corn equivalent yields were the highest due to the sole cropping of
sweet corn with 125% RDF. In case of intercropping combinations,
groundnut + sweet corn in 1:1 ratio with 125% RDF recorded the higher
values of groundnut equivalent and sweet corn equivalent yields. Relative
Crowding Coclficient (RCC) values and Relative Yield Total (RY'T) values
were improved due to intercropping of groundnut + sweet corn in 3:1
ratio. Groundnut crop remained aggressive and more competitive in 1:1
ratio of intercropping while, sweet corn was more dominant at 2:1 and 3:1



ratios. Crop Performance Ratio (CPR) was improved in 3:1 ratio of
intercropping. Relative Yield Loss (%) values were negative for both the
crops indicating the gain in yield due to intercropping which was
maximum for groundnut at 1:1 ratio while, for sweet corm these were
maximum at 3:1 ratio. Groundnut + sweet corn in 3:1 ratio sl:aowed its
superiority in terms of Area- Time Equivalent Ratio (ATER).

From the economics of the treatments it was revealed that sweet
corn was more profitable than groundnut. In case of intercropping
combinations, groundnut + sweet corn in 1:1 ratio with 125% RDF
recorded comparatively higher values of gross returns, cost of cultivation
and net returns as well as B:C ratio.






CHAPTER I
INTRODUCTION

Agriculture is the main source of Indian cconomy, accounting, tor 30
per cent of the country’s gross domestic products. It also provides
livelihood to its 70 per cent population. The grain production in India has
been increased four folds from the level of 50 million tones during pro
independence to the level of 208 million tones du ring, 2003-200+}, Although
today our country has achieved self-reliance in tood grain produdtion 1 .-
anticipated that during 2050 AD, we may need to double the today -
production in order to meet the needs of burgceoning population (Shinde
and Ghanbahadur, 2002). llorizontal expansion in tood production to
keep pace with the increasing demand for food grains is limited and we
have to resort to vertical growth in agriculture by enhancing  the

productivity per unit arca.

Most of the research work and approaches to develop produdtion
tecchnologies in the past has been confined to individual crops, but now
there is need to work with cropping systems that tarmers can practive =
exploit location specific agro-climatic conditions for enhanced production
Considering the limited net sown area, it will be necessary to raise tha
cropping intensity so as to grow more crops on the same piece ot land.
This can be achieved by identitying appropriate cropping, pattern and

developing short duration, high vielding varieties.

In our country, mixed cropping is in voguc over conturies. 1o meet
the home needs, farmers practice mixing the sceds of one or more crops
with main crop and sowing together. The practice is being tollowed to
minimize the risk of failure of crops due to scasonal vagaries. Lately, this
practice has been changed to sowing of crops in a set gcometry. In bown
situations, the crops are grown at the plant density less than the optimuom

reccommended for cither of them alone. Now the concept of intercropping,



has changed to produce more in space and time. T'he new intercropping,
systems suggested are in additive scries, which arce more efficient in
productivity per unit of resource use than carlicr replacement series and
mixed cropping,.

In the improved intercropping systems, the plant density of the
main crop is maintained at the optimum and the additional population of
the intercrop is added by changing the plant geometry for better use of
resources. These systems give higher output and returns, mect the
multiple needs of the family, spread the labour pcaks, maintain soil
fertility and reduce the impact of weather aberrations.

l.egumes endowed with numerous virtues like inbuilt moechanism
of symbiotic nitrogen fixation, profuse and deep root svstem, drouyght
tolerance and restoration of soil fertility. These virtues have remained an
integral part of the mixed or inter cropping system since time immemorial.
In North Indian states where maize based intercropping system  is
predominantly observed, groundnut is proved to be  the most
remuncrative crop. Inclusion of groundnut as an intercrop with maize did
not reduce the sced yield of maize; on the contrary, some extra vield of
groundnut was obtained (Thakur and Sharma, 1988 and lana and Saren.

1998).

India occupies a premier position in global oilsced scenario
accounting tor 14 per cent oilseed area and 8 poer cent o oilseed
production (llegade, 1996). Oilseeds are rich sources of cnergy and
nutrition. Edible oils and oil meals have an important role to playv in
relieving  malnutrition and calorie nutrition of human and animal
population. Edible oil consumption is continuously rising reaching almost
to 12.5 kg, per annum. FFor a projected population of 1180 million in 2010
AD, the edible oilseeds with a per capita consumption of 15 kg works out

be 17.7 M which equivalents to 351 M'T of oilscods.



Groundnut is one of the world’s staple oil, food and industriai
crops. India is the third largest edible oil cconomy in the world after the
U.S.A. and China. The impact of groundnut crop in the oilseed scenario of
India and its reflection on the countrv’'s cconomy has been highlhy
significant. Groundnut occupies about 85 million ha with a production
of8.7 million tones. It dominates other oilsceds of the country by sharing,
35 to 45 of the total area under oilsceds and 45 to 55 per cent of total
oilseed production. India is the largest groundnut growing country in the
world and second largest producer of groundnut next to China. Recently
India’s contribution to world groundnut production has decrcased by oo
percent. Groundnut is grown in the post-rainy scason on about 1.5 m ha
with an average yield of 1.5 to 2.0 t ha!. Andhra Pradesh, Gujarat,
Karnataka, Maharashtra and Tamil Nadu account tor about 89 per cont of
total groundnut arca of our country and contribute nearly 83 per cent ot
the total groundnut production. In Konkan region, groundnut is gaining,
popularity due to its high vield potential. Similarly this crop suits into

different cropping systems also (I.ad, 1986 and Sawant, 1989).

Photosynthetically maize is considered to be an efficient plant. The
energy stored by maize as photosvnthate is, however, only a small fraction
of total incident radiation on the land surface. During the first »0 to ot
days of plant growth when the coverage by maize crop is not complete, o
part of the total land as well as the radiation incident on it are wasted . In
recent vears, winter maize has shown great promise tor immcreased toodd
production in rice based cropping. Intercropping with a short duration
legume or oilsced can ensure better utilization of the space and sunlight

and can thereby increase the productivity in the maize canopy.

Maize is grown in 6.5 million ha in India and its 45 per cent of the
total production is consumed as food. It is uscd as food, feed, forage and
in industries. Out of various tvpes of corns, sweet corn has a very big
market potential and has a great genetic variability and scope to impros ¢

its nutritive value. This has potentiality not only in domestic market but



also in the international market. In addition to the cobs, fodder deriv ed
after harvest of sweet corn may be sold to bring, additional income to the
farmers.

Sweet corn (Zea mays saccharata) is once of the groups of corn (/e
mays 1) and is classified on the basis of the kernel characteristics. Sweet
corn varies from normal corn essentially in terms of gene(s) that aftect
starch synthesis in the sced endosperm wherein one or more simple
recessive alleles alter the carbohydrate content of the endosperm and
clevate the level of water soluble polysaccharides (sugars) and decrease
starch (Rai et al., 2005). The kernel possesses a considerable amount ol
sugar, which absorbs water, making the cells turgid. On dryving, these colls
collapse making, the grains shriveled and wrinkled. It is commerdially
cultivated for the green cobs and can be harvested within 75 to 85 davs,
The green cobs are caten roasted or boiled.

Sweet corn is gaining importance particularly in star hotels for
preparation of special soups, sweets, jams, crecam and other delicious
dishes. People living in urban arcas prefer the roasted sweet corn cobs, as
they are very tasty and nutritious. Most of the sweet corn produced is
used in the canning industry. [t is also grown as vegetable and tor the
production of syrup. The green plants also serve as a palatable fodder ton

cattles.

In India, sweet corn is cultivated on very small arca by some of the
farmers and private sectors to meet the demands of various industries.
Similarly, there is rising demand from the urban people for sweet corn. In
Konkan region, very little work has been done on sweet corn, however,
the results are very promising; about 7 to 8 t ha'! of green cob vield ol
sweet corn can be obtained. It could be a cash crop for this region. laking
into account good vield potential and short duration, it could be very well
suited cither in sequential cropping or intercropping. Similarly, well

irrigation is pre-dominantly observed in Konkan region. Lhere is no



dearth of water up to March and therefore, under such situation, shaoit

duration crop like sweet corn will be more remuncerative to the tarmers.

People living in urban arecas prefer the roasted sweet corn cobs.as
they are very tasty and nutritious. Roasted green cobs provide starch, fat,
protein, sugar, minerals and vitamins in palatable, wholesome, hy picnic
and digestible form, relatively at low cost too. I'he demand for cating,
roasted cobs in cities and towns is increasing day by dayv. I'his has resulted
into opening the counters of roasted cobs in cities and towns. Number of

corn clubs are also formed in big cities.

Sweet corn can be a promising cash crop of the region. It can be
fitted in rice based cropping system, as it is a short duration crop
maturing in 80 to 85 days. Cobs have good market potential. In addition to
this, as the plants are in green stage with good vigour, it can be used as o

nutritious and palatable fodder for the milch animals,

Fertilizer is one of the costliest inputs of crop production. It is
therefore, very important to find out the cconomic wavs in the use of
fertilizers. In this regards, adoption of legume in cropping svstems have
shown promising results in the past (Balyan and Sceth, 1989). The rescarch
work on fertilizer use in our country was mainly continued to individual
crops and fertilizer recommendations formulated on the basis of their
responses. It is well known fact that a crop is only a component ot o
cropping system and as such it has to be grown in some crop sequence i
intercropping system. Consequently, the fertilizer needs of a crop will
vary depending upon the characteristics of cither preceding crop or a
companion crop. For efficient fertilizer management, it appears alimost
obligatory to evaluate precisely the role of preceding crop or companion

crop in sustaining the productivity of soils.

Corn being an exhaustive crop, its requirement for tertilizers
especially for nitrogen is prominent. Nitrogen is essential constituent of
chlorophyll, protoplasm and enzvmes and it poverns utilization  of

phosphorus and potassium. It is an important factor tor boosting up the



vield of cereals and is very important for vepetative growth as well as
higher vield (Shrivastava and Sinha, 1992). Cereal crops have (RIS
reported to deplete the soil fertility to a relatively greater extent. On the
other hand, a restorative crop of legume enriches it to a considerable
extent. 1he beneficial effects of growing legumes in intercropping, system
have been amply demonstrated through various experiments inoour
country.

Judicious use of the fertilizers is essential to ensure  stable
production from any intercropping system. As the nutrient needs of
intercropping systems may differ from monoculture of their component
crops, it is therefore, important to standardize the most profitable level of
fertilization for intercropping system.

In any successful intercropping, the pattern of crop geometry
should be such that it should offer maximum utilization ot all the
resources. Though plenty of information is available on different types ot
intercropping, enough information is not available on the exact proportion
of two crops in a unit area. Taking into account all these points, a ficld
trial entitled “Effect of levels of fertilizer and row proportions on
sweet corn (Zea mays saccharata) and  groundnut (Araclus hiypoguea)
intercropping,” was conducted at  Agronomy Farm, College of

Agriculture, Dapoli with the following objectives:

1. To find out optimum level of fertilizer and sowing, proportion for

groundnut + sweet corn intercropping, system.

N

. 'To study the growth and vield of the component crops.

)

. To study the effect of inter cropping on N, I and K uptake of the

component crops.
4. 'To study the "N’ balance of the soil.

5. To study weed intensity under the different inter cropping

treatments.

6. To study economics of the intercropping, system.






CHAPTER I
REVIEW OF LITERATURE

Mixed cropping is an age old practice amony, the traditional systems
of Indian agriculture. Concentrating on the need o increase the crop
production, intercropping offers a great promisc in the modern
agriculture,  where  compatible crop combinations are  grown
simultaneously on a unit piece of land by using high inputs.

While selecting crop combinations, one of the crops should be short
term and the other long-term. They should be sown or planted at the same
time, have rather similar herbicide and plant protection requirement. In
addition, the short-term crop should not require mechanical harvesting,.

In the present study, the efforts were made to quantity the effects of
intercropping on groundnut productivity with respect to growth, vield
and quality in addition to economic viability of the svstem. A\ briet review
pertaining to the ceffect of different intercrops and land or row ratios on
the growth, yield and quality of groundnut and other related crops, their
fertility cffects along with economy in intercropping svstems is presented
in this chapter under following beadings:

. Importance of intercropping

II. Effect of land or row proportions and plant population on  the
performance of the main and intercrop

HI. Etfect of fertilizer levels on the performance of the main and intercrop

IV Effect of intercropping on weeds

V. Effect of intercropping on nutrient uptake

VI Effect of intercropping on Statistical Indices or competition functions

VL. Itfect of intercropping on economics of the svstem



I. Importance of intercropping

Ayyangar and Aiyer (1942) stated that mixed cropping, is mainly a
practice to cover the risk associated with crop failures duce to vagaries ol
weather or pest and disease incidence. In addition to this, they have also
reported that protein content of cereal grain increased when mixed with
pulse crop. Their findings were again contirmed by Mirchandani and
Misra (1956). The system of mixed or intercropping makes a very material
contribution towards remedying the lack of balance in the dict of people
(Aiver, 1949).

Davyal et al. (1967) showed that legume lecaves make the soil richer in
nitrogen in plots where legume-cereal mixtures were grown compared to
plots where only cereals were grown under dry farming conditions.

Chatterjee and Maiti (1972) from TARIL, New Delhi, worked out the
cmployment potentials in sugarcance + vegetable intercropping syvstem.
They observed that there was increase in the emplovment potential in
various intercropping systems such as sugarcanc + tomato (772 man davs
ha-l):éugarcane + brinjal (727 man days ha-!'.) than that of sugarcanc atone

(350 man days ha!).

Envi (1973) reported that intercropping in maize or sorghum with
pigeon pea, cowpea or beans resulted in reduction in leaf arca index, fresh
weight vield at the time of anthesis, straw yicld and grain vield of the
cercal crops. In respect of reduction of LAl and vicld in maize, beans and
cowpea had greater adverse effect than pigeon pea. The reduced plant

height was also recorded when maize was intercropped with legumes.

Reddy ¢t al. (1977) reported that groundnut-arhar svstem was
superior in the total protein vield quantitatively as well as in protein
quality r.e. lysine yield demonstrating an increasce of about 100 and 200 per

cent, respectively over that of a pure groundnut crop.
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legde and Saraf (1978) observed higher total nitrogen content in
the soil under sorghum+pigeonpea intercropping treatments than that ot
pure cropping of sorghum.

Chand (1978) reported that maize did not influence the growth and
development characters viz., plant height, number of functional leaves per
plant, days to tasseling, dry matter production, silking and maturity when
intercropped with legumes. Similar results were also obtained by Singh

and Guleria (1979) in an intercropping trial with maize and soybcecan.

Siva Kumar and Virmani (1980) found that higher dryv matter
production efficiency, earlier development of maximum LAl and vield in
maize+pigeonpea intercropping system followed by sole maize and sole
pigeonpea. There was no significant difference between growth and vield
of sole maize crop and that in intercrop system.

Rao and Willey (1983) recorded maximum harvest index and
decreased branch number of pigeonpea when it was intercropped with
sorghum. The advantage was attributed because of the suppression of
carly vegetative growth and very little decreasce in number of pod bearing,

branches of pigeon pea.

Tofinga and Tukunga (1995) observed that groundnut had greater
shoot competitive ability, but a lower root competitive ability than sweel
corn. The relative yield total (RYT) of groundnut and sweet corn
intercrops, based on total biomass, was 1.4 when only the root svstems
interacted and 1.6 when only the shoot systems interacted. These RY
values did not differ significantly from 1.8 when both root and shoot
systems interacted.

Das and Dutta ((1996) while studying the cffect of intercropping, on
infestation of inscect pests of green gram at Assam Agricultural University,

Jorhat, concluded that intercropping Vigna radiata with less related crops
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such as maize results in more reduced populations of pests on V. raduiia
than intercropping with leguminous plants.

Patra and Poi (1998) from Bihar reported that intercropping, causced
the number of nitrogen-fixing nodules on the legume crops to decrease
due to shading. The highest number of nodule plant! was obscerved with
single cropping at 45-75 days. When legumes (green gram, black gram,
soybean, groundnut, lentil, chick pca and peca) were intercropped with
cereals (maize, wheat), legume nodulation was poor and less nitrogen
fixation took place. Some of the N fixed may act as tertilizer tor the cereal
crop, increasing the shading and further reducing legume nodulation and
N fixation.

Suwanarit ¢t al. (1998) from Thailand found that maize+ Alimosa
moeisa intercropping system was the best and the maize+ Cajanns capan and
maize+ lLablab purpureus intercropping systems were the second best for
simultancous production of maize and green manure and for improving,
soil chemical properties.

Roodagi ¢t al. (2000) recorded the highest tiller counts from
sugarcance + sunnhemp (107, 460 ha') and sugarcane + cowpea (102, 320
ha'!) systems at 120 days after planting. lhe lowest number ot tillers was
recorded in sugarcane + maize (76 500 ha-1). Canc and sugar vields in the
canc + sunnhemp (111.09 and 12.49 t ha-!, respectively) and cane + cowpea
(109.06 and 12.28 t ha-!, respectively) intercropping were significantly
higher than in the cane + maize (70.82 and 7.60 t ha'i, respectively)
intercropping. The highest millable cane yield was recorded from cane
sunnhemp intercropping (92 080 ha-'), while the lowest was from cane +
maize (68 880 ha!).

Desar and Prabhakar (2001) noted significantly enhanced total dry
matter production, leaf area, plant height and number of leaves in maize

and groundnut crops due to addition of prunings ol Sesbana grandiflora



coupled with RDIE. The highest dry matter accumulation was observed
duce to addition of prunings +100 or 75% RDI, while the lowest was

observed due to addition of prunings only.

Hu-Fei and Kong (2002) from south China studiced allelopathic effect
of the root exudates from groundnut on rice, maize, radish and rvegrass.
The results showed that the groundnut root oxudates promoted the
scedling growth of the tested crops. Further rescarch revealed that the root
exudates were water-soluble materials, which contain triacontanol. The
promoting cffects on crops varied depending on  the different

concentrations of the groundnut root exudates.

Ramasamy ¢t al. (2002) ecvaluated groundnut +  redgram
intercropping system at National Pulses Rescarch Centre, Vamban (I'N).
They reported that performance of the crops ¢iz. groundnut and red gram
was better in sole crop than when grown in combination. Hligher
production efficiency in terms of kg hat dav: (9.2 ke ha ' dav +) and high

\
net return were obtained in groundnut+ l'odgra m under 8 | row ratio.
r~

Frequent occurrences of soil compaction damage resulting from
high raindrop impact energy, and from human and animal trafficking
during ficld operations pose a problem to farmers around the tropics.
Anikwe et al. (2003) studied the effect of some crops and soil management
practices on soil compactibility indices in a T'yvpic Palecustult in South:
castern Nigeria. The dry bulk density of tilled maize and groundnut plots
increased significantly by between 2 and 14% relative to no-till plots at -4
and 66 DAP. In maize + groundnut plots, dryv bulk density decreased
significantly in plots amended with poultry droppings i+ NPK relative to
the control plots by 3-10% at 44 and 66 DAD.

Polthance and Trelo-ges (2003) trom Khon Kaen  University,
I'hailand investigated the growth, yvield and vield components of maize,

groundnut, sovbecan and mung bean under intercropping and single



cropping, to assess the land use cfficicncy. In the lepume crops,
groundnut, soybean and mung bean, intercropping systems reduced the
leaf arca and top dry weight per plant, compared with single cropping,.
I lowever, maize-legume intercropping, increased land usce efficiency by
18-66% depending on legume species. Maize-groundnut intercropping,

gave the highest land usc efficiency.

Ghosh (2004) observed a significant reduction in leaf arca index
(1.LA1l) and crop growth rate (CGR) due to groundnut-pcarl millet system
over sole groundnut. Decrease in nodule mass at pod filling stages in
groundnut ranged from 3.5 to 11.0% when intercropped with cereal
fodders compared to sole groundnut crop. Tlowever, maize as the
associated crop produced 9.0 t ha! of green fodder and atfected the
groundnut less with respect to CGR, LAl and nodule dry mass.

Parsons (2004) while studying the wayvs to improve the crop
production capabilities of small scale sugarcance growers in South Atrica,
concluded that small scale cance growers wishing to produce additional
crops for food security or income while waiting for their cane to mature,
would benefit by planting the crops such as cabbage, sweet potato, maivze,
potato, groundnut, beans, cowpeas, and sweet corn in inter rows rather
than cultivating them on a separate picce of land. The time and method of
planting, the intercrops can be manipulated to reduce the deleterious
competitive effects of the food crops on cane viclds.

II. Effect of land or row proportions and plant population on
the
performance of the main and intercrop

Negi and Singh (1971) reported significant variation in vield ol
soyabcan and sorghum in relation to different patterns ot planting,.
Further, there was drastic reduction in vield of sovabean when grown

with sorghum or maize. Their findings demonstrated  that the 1ol



combination was significantly superior to the remaining combinations.
llowever, the ditferences in maize yield were non-significant.

Koli (1973) revealed that the yields of groundnut in all treatments of
mixed cropping were 1/3rd to 1/2n than the yvield of groundnut obtained
from sole crops. lowever, the yvield of maize was not reduced to that

extent.

Tarhalkar and Rao (1975) reported about 140 and 144 per cent
increase in total grain production of groundnut-sorghum and groundnut-
pigeonpea mixed cropping svstems, respectively  over that of  pure
groundnut crop.

Nair et al. (1979) obtained maize yield (relative yvield 1.02) similar to
that of sole maize in mixed cropping with groundnut, with an additional
vield of groundnut.

Das and Mathur (1980) observed increcased maize grain vield in
addition to the additional legume seed vield, when maize was
intercropped with blackgram, cowpea, green gram and groundnut.
Similar results were also obtained by Calavan and Weceil (1987) wwhile
working on peanut+corn intercropping in Dhakka, Bangaladesh.

Marshall and Willey (1983) from ICRISA'L, Hivderabad reported that
on the basis of l.and Equivalent Ratio (1.ER) intercropping, of pearimiliet-
groundnut gave 28 per cent more total dry matter (1.LER 1.28) than growing,
those two crops separately.

While working on effect of different intercropping on combined
productivity of different crops Allan and Obura (1983) reported that
intercropping of corn with cowpea and sovbean resulted into greater
productivity per unit of land arca compared to monoculture.

Sawant (1988) reported from an intercropping experiment that the

height of groundnut was more in intercropping, treatments as compared to



purc groundnut. He further reported higher number of branches per
plant, plant spread and dry matter production of groundnut in oroundnul
+ cowpea intercropping system rather than growing ot sole groundnut
crop. e also observed that the yield increased significantly with increase

in the proportion of groundnut and was the highest at 300 ratio.

Nagaraja (1989) in an investigation to study performance ol crop
mixtures (sorghum + pigeonpea, groundnut + pigconpea, sattlower ¢
coriander and millet + cotton) in Anantpur district ot Andhra Pradesh
reported that all the crop mixtures produced higher vields without any

adverse effects on the yield of the main crop under rainfed conditions.

Reddy and Reddy (1981) revealed highest grain vield of maize at /72
x 24 ¢m spacing,. The yield of maize with groundnut at this spacing level
exhibited considerable higher values. There was less reduction in matrze
vield in intercropping system with groundnut as compared to sole crop.

['urther, they observed the competitive effect of cowpea w ith marse.

Allen and Obura (1983) reported inan experiment on intercropping,
that the vield of maize was 46 to 90 per cent of the monoculture when
intercropped with cowpea. Additionally, the sced vield of intercropped
cowpea was 42 to 56 per cent of monoculture while that of sovbean was -8

to 60 per cent.

Samui ¢t al., (1984) observed in the field trials that when groundnut
and sunflower were grown in rows or mixtures ol rows with nitrogen
levels, dry matter production, 1AL CGR and NAR were the highestawith
groundnut + sunflower in row ratios of 1:1 and 2:1; intermeoediate with

ratios of 1:2 or 1:3 and lowest with ratios of H:0 or O: 1.

Patil (1984) reported that, in an intercropping, with 1/3 groundnut
in 2/34 sorghum obtained maximum grain (45.25 ¢ ha'') and todder (9710
q ha'!) vields. Similarly, the yield of groundnut dry pod (0.90 ¢ ha ') and

haulm were also maximum (10.65 g ha'!).



Mechta et al. (1985) from the intercropping study with groundnut
reported the highest monetary returns from groundnut + redgram grown
in the ratio of 6:1. The mean [.IER was maximum (1.25) in groundnut +

sesame grown in the ratio of 3:1.

Reddy et al. (1986) observed that intercropping of 2 rows of
groundnuts in maize grown in rows 60 cm apart gave vields of 3.76 t
maizce grains ‘and 0.99 t pods per hectare, compared with 3.86 t grain and
15t podsrin maize and groundnuts, respectively in pure stands,

Kulkarni and Sojitra (1986) conducted ficld experiments on sin
intercropping systems. They reported that there was decrease in
nodulation, plant growth, nitrogen content and pod yiclds of groundnut
when intercropped with pearlmillet and maize. However, these values
were not affected when groundnut was intercropped with sesamum,
sunflower, soyabcan and cowpea as compared with groundnut in pure

stand.

Asokaraja ¢t al., (1987) revealed that intercropping ot red gram,
cotton and maize in rows, 1.5 or 2.25 m apart in irrigated groundnut-
grown at a spacing of 22.5 x 15 cm had no signiticant adverse effect on

groundnut vield. The intercrops gave additional vield and net returns.

Singh and Sharma (1987) observed no adverse effect on rabr maize
grain vield when blackgram, groundnut or mung, were intercropped with
it. The intercrops gave additional vields and increased the net returns and
groundnut was found to be the best among all intercrops.

Singh and Singh (1993) conducted a ficld experiment during, the
winter scason of 1989-90 and 1990-91 to study the productivity of winter
maizc at Ghaghraghat. The grain vield of maize in both the vears was the
highest in paired sowing (sole), but the total grain cquivalent of maize was

the highest in paired-sown maize + I'rench bean in ot 1: 2 ratio. The seed



vields of French bean, wheat, lentil and linsced were reduced by
intercropping.

Chittapur ¢t al. (1993) conducted a field experiment during the rainy
seasons of 1990 and 1991 to study the performance of maize + forage
cereal intercropping on black clay-loam soils under rainfed condition.
Maize grain yield decreased due to intercropping. I'he reduction in maize
srain yield was of higher magnitude with 1: 2 proportion with forage
cereal + maize intercrop. The yield components followed the similar trend.

However, intercrop forage yields were higher with 1:2 proportion.

From field trials at the International Institute for Tropical
Agriculture in Nigeria, Osiru and Ezumah (1994) found that the short
spreading maize did not significantly affect cassava vield even at high
maize population (80,000 plants ha‘!), whereas tall spreading maize
considerably reduced cassava yield. IF'urther it was also observed that
intercropping decreased cassava root vield but the extent of reduction
varied with cassava cultivar and the component species. Cultivars which
gave high vields when grown alone also gave high vields when
intercropped.

Singh and Singh (1994) from BHU, Varanasi reported maximum
vield of pigeon pea under sole cropping, which was however, comparable
to pigeonpea+blackgram and pigeonpea+sesamum intercropping svstems
where the yield recovery was 96.6 and 97.2% respectively. The vield
recovery of sesamum in intercropping (92.5%) was more than blackgram
(66. 7%), indicating the beneficial effect of legume component on oilsced
Ccrop.

Dubey et al. (1995) from JNKVV (MP) found that sorghum+ sovbean
or pigeonpea intercropped in paired rows (2:2) recorded the highest

biological potential followed by their intercropping, in alternate rows (1:1).
Ny



Mixed cropping of both the pulses with sorghum in uniform lines proved
superior to their broadcast mixed cropping,

Singh and Arya (1995) from GBPUA'T, Ranichauri (UP) conducted a
field experiments on mixed cropping of finger millet with sovbean,
horsegram and ricebean. Grain yield of finger millet was the highoest in
sole crop and it was decreased in the mixed cropping pattern except finger
millet + soybean (9:1). This treatment recorded higher vield attributes
(number of tillers, ear weight, grain weight per car and test weight) of
finger millet.

Singh and Sarawgi (1995) studied the cffect of row proportion,
nitrogen and irrigation on wheat + chick pea intercropping svstem  at
Raipur (MP) and observed that dry matter accumulation in both crops was

significantly higher when they were grown as pure crops.

Kalaghatgi ¢t al. (1995) obtained the highest productivity with
intercropping of pigeonpea with pearlmillet in row proportion of 2:4 and
groundnut with pearlmillet in 4:2 row proportions. The productivity of
pigeonpea as an intercrop was almost reduced by 30% in intercropping,
system. Reduction in pod yield of groundnut varied from 48 to 71% in

different row proportions and maximum being at 2:1 ratio.

Kathmale et al. (1995) studied the intercropping of groundnut co. J1 -
24 with castor, sunflower, soybcan, sesame, green gram, black gram or
Irench bean in 6:2 row ratio. The groundnut+sovbean intercrop gave the
highest land equivalent ratio (1.28), the highost groundnut cquivalent
vield and the highest net returns as compared to all the Crops grown
alone.

Natarajan ‘and Zharare (1995) reported that among the intercrop
row patterns evaluated, one row of maize or sunflower (o two rows of
groundnut was the most promising. Sced output obtained with this row

pattern was considerably higher than with the sole crops in general and
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groundnut in particular. The results emphasized the need for planting, a
higher density of maize than suggested by the intercrop row proportion,
and thereby increase the total population density of the intercrop, to
maximize the yield advantages from maize-groundnut combinations.
Such an increase was not observed in the sunflower + groundnut
combination.

Khistaria ¢t al. (1996) carried out field experiment during, 1988-94 in
Gujarat and reported that sorghum, pigeon pca, green gram, groundnut
and sesame were grown alone or sorghum was intercropped with the
legumes and sesame in row ratios of 1:1 or 3:3. Sorghum +pigconpea
intercrop (1:1) produced the highest seed vield (0.49 and 0O.00 t ha
respectively).

Tiwari ¢t al. (1996) reported that sesamce when intercropped with
groundnut, urd bean, sunflower and arhar, the best results were obtained
by a 3:1 sesamum + groundnut intercrop followed by 3:1 Sesamum + urd
bean intercrop.

Balyan (1997) from IARI, New Delhi reported that maize vield was
increased due to intercropping with legumes as compared with maize
grown alone. Yield of succeeding wheat crops was also increased when
maize was intercropped. Wheat-equivalent yield of the cropping, svstems
was highest when wheat was sown after maize intercropped with
Cyamopsis tetragonoloba either harvested for fodder or incorporated as
green manure. In the systems including grain legumes, groundnut gave

the highest maize and wheat equivalent yields.

In field experiments at Ogoja, Cross River State, Nigeria, maize and
groundnuts were grown alone or intercropped. Crop vield was higher in
the sole plots than the intercropped plots, with maize giving higher vields
on mound side than on mound top, whereas groundnut vields in the sole

plots were higher on mound top than mound side. Intercropping
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decreased  the yields of maize and groundnuts by 25 and 229,
respectively. Monetary returns were higher with intercropping than sole
cropping. The intercrop with maize grown on the mound side and
groundnuts on mound top produced grain sced ! vields of 0.94 and 0.24

ha-!, respectively, and the highest net returns (lineji and Oko, 1997).

In a field experiment at Thohoyandou, South Africa, a maize cv.
SNK 2147 and groundnuts cv. Natal Common were grown alone or
intercropped at the maize: groundnut proportions of 75:25, 50:30 or 25:75.
The 75:25 maize: groundnut intercrop was the best treatment, producing,
the highest maize grain yield (65 t\ ha!), groundnut sced yield of 0.1 t and
total dry matter yield of 17.4 t. °Sole maize produced a grain vield of 7t

The positive values of aggressiveness indicated that maize was the

stronger competitor when grown with groundnut (Liphadzi ¢f al., 1997).

Jana and Saren (1998) observed significantly higher Groundnut dry
matter accumulation in sole crops compared with intercropping,.
However, in case of maize, yield and yield attributes did not differ
significantly  between intercrops and sole  crops.  Intercropping,
maize+groundnut at a row ratio of 1:2 showed the good results in terms of

vield and yield attributes as compared to sole maize.

Lourduraj ¢t al. (1998) reported that groundnut yields in the
groundnut+pigeonpea, groundnut+soybean and groundnuttcowpea
intercrops were ecqual to the yield of mono-cropped groundnut. The

groundnut+pigeonpea intercropping gave the highest net returns.

Mehetre ¢t al. (1997) reviewed the intercropping of sovbean with
reference to several intercropping systems including, those with sunflower,
groundnut, castor, cotton, sugarcanc and maize and reported  the
improved performance of maize, cotton and sunflower in terms of their

increased yields.
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Tripathy ¢t al. (1997) from OUA'l, Bhubaneshwar tested the
performance of maize + cowpea (forage) intercropping svstem  and
revealed that maize and cowpea in sole planting and  their total
production in intercropping system at 1:1 row proportion were cequally
effective. HHowever, maize + cowpea in 2:2 row proportion was found to
be an ideal intercropping system for more yield during the lean summer
months.

Dwivedi and Bajpai (1997) from IGKVV, Ambikapur (MI’) observed
that pigeonpea + soybean could not prove better than sole pigeonpea
whereas, pigeonpea + groundnut in all row proportions (1:1, 2:2 and 2:4)
proved superior to sole pigeonpea and sole groundnut crops in terms of
vield performance.

Sharma and Rajput (1997) while working on pigeonpea based
intercropping system observed that the pigeonpea vield in sole crop was
lower than that accrued in intercropping treatments. Maximum grain
vield of pigeonpea was obtained in paired planting associated  with

groundnut.

Sarkar ¢t al. (1998) conducted a field experiment during the spring,
scason of 1995 and 1996 at Baraipur (WB) to studv the productivity and
cconomic profitability of sunflower based intercropping  svstems.
Intercropping of groundnut (Arachis hypogaca 1..) with normal planting of
sunflower was found beneficial and sustainable in terms of vield; over sole
cropping of sunflower.

Maiti et al. (1998) studied the performance of groundnut co. Girnar |
and sesame cv. B-67 grown in pure stand or in 2:1 or 1:2 ratio with no NP
fertilizers or 30:25, 60:50 or 90:75 kg N: I> ha-i. RY'I ol the intercrops and
monetary  returns  were  the highest with groundnutt  scesame (1:2)

intercropping svstem given with 60 kg N+ 50 kg I ha b



21

In 2-years field study in India, rice, maize, red gram, black gram,
cassava, groundnuts/l soybeans’ and sesame were grown in pure stands or
intercropped in  different combinations. Yield of all the c¢rops swas
decreased by intercropping. Maize-based combinations of 2 crops were
less profitable than sole crops, but combination of 3 crops ic. maize?
sesame+ red gram was the best among these systems (Navak and Mandal,

1998).

Jana and Saren (1998) in  their study on  maizergroundnut
intercropping systems found that dry matter accumulation in groundanul
was substantially greater in sole cropping compared with intercropping,.
The pod yield was 34-57% more than sole cropping, this being achicved by
increase in pods plant!, pod weight plant! and 100 - kernel weight. Yield
and vield attributes of intercrop maize did not differ from sole maize, but
intercropping gave 16.2 and 13.8 q ha! extra pod vield of intercrop

groundnut at 1:2 and 2:3 row ratios respectivelv.

Kaushik ¢t al. (1998) conducted an cexperiment during the rainy
season of 1994 and 1995 to work out productive and cconomic association
of pearlmillet and groundnut on loamy sand soils of mid-western plains ot
Uttar Pradesh. Composite or hybrid genotvpe of pearl millet with
groundnut in 3:1 row proportion was found better than solid crop ot
groundnut and farmer's practice of growing groundnut in mixed stand

with pearl millet in terms of total production.

Suwanarit ¢t al. (1998) from Thailand reported that grain vields of
maize grown in plots intercropped with Monosa inersa. Capanies capunr,
Lablab purpureus, Canacalia gladiata, Vigna wmbellata and groundnut were
230, 186, 177, 131, 123 and 112% of the plots cropped with sole maize. In

eneral, the maize+ Mimosa invisa intercropping svstem was the best and
¢ .

the maize+ Cajanus cajan and maize+ [ablab purpurens intercropping,
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svstems were the second best for simultancous production of maize and
green manure.

Wu ¢t al. (1998) while studying the development trends in
sustainable agriculture in the sandy area of llenan Province, China
reported that groundnut intercropped with wheat viclded more than
intercropping with watermelon or with both mairzc and Phaseolics culgaris.
Intercropping wheat with groundnut, maize and Phascolus oulquris  gave
the highest vields of fodder.

Zhou-SuMei (1998) from  China studied a model of
maize+groundnut intercropping and observed that light rcaching maize
increased and its distribution was more even in intercropping svstems,
while light reaching groundnuts decreased. The chlorophyll content and
photosynthesis of maize leaves increased, while those of groundnuts
decreasced, although they increased with increasing numbers of groundnut
rowWs.

Karikari et al. (1999) examined the possible vield benetits ot
intercropping Bambara groundnut and cereals (pearl millet, sorghum and
maize) under dryland conditions in Botswana and found that none of the
intercropping systems was more productive in terms of grain vield than
sole crops. tHowever, among the intercrops, Bambara groundnut -+
sorghum was the most productive, with a vicld advantage of 67%,
followed by Bambara groundnut + maize with a 22% vicld advantage. | he
Bambara groundnut + pearl millet intercrop was the least productive with

only 8% vyicld advantage.

While studying the resource-usc efficiency and production potential
i summer groundnut-cereal fodder associations, Ghosh ¢t al. (1999)
realized the highest groundnut pod viceld in sole groundnut (7.9 t ha'')
followed by groundnuts with single-cut sorghum (5.5 t ha''), pearl millet

(4.9 t ha'') and maize (4.5 t ha'') and double-cut sorghum (1.2 t ha!) and



pearl millet (3.8 t ha-t). The reduction in groundnut viclds with twice-cul

sorghum and pearl millet was compensated by higher fodder yields.

Moorthy and Das (1999) studied different intercropping ratios of
sesamum with the legumes like green gram and groundnut and were also
grown in pure stands. The yields of green gram and groundnut were the
highest when grown alone while their intercropping  gave higher

sesamum equivalent vields than pure sesamum.

Patra ¢t al. (1999) reported that Maize-equivalent  vield  was
generally  higher in  intercrops (green gram, black gram, sovbean,
groundnut and sesame) than from maize alone, whereas a pure stand ol
groundnuts outperformed most intercropping systems in case of maize-
equivalent vyield. Intercropping systems in 1:1 ratios gave better
performance than those with 2 rows of the intercrop between 90 cm maize

rows. haS

Sinha ¢t al. (1999) from Pusa (Bihar) conducted an experiment
during 1991-92 and 1992-93 to cvaluate the yicld and cconomics of winter
maize (Zea mays 1..) based intercropping systems under ditterent tertility
and weed management systems. Maize grown with potato in normal (1:1)
and paired row planting (2:2) was more advantagceous than French bean
and significantly improved all the yield attributes as well as vield ol
component crops and finallv recorded signiticantly  higher maize-
cquivalent yield (12.30 and 12.02 t ha'!') than normal (1:2) and paired
planting (2:4) of maize with French bean (9.81 and 9.65 t ha!).

Khola et al. (1999) conducted a field experiment at CSCR Farm,
Selakui, Dehra Dun, on intercropping, of mairze with cowpea, blackgram
and sovbean and observed that cowpea and blackgran in sole stands had
higher canopy, followed by their intercropping, with maize.

Saren and Jana (1999) conducted a field trial at Kalvani, West Bengal

wherein maize cv. Hunis Composite and groundnut ov. J1 24 were grown



in pure stands or intercropped in 1:2 or 2:3 maize: groundnut row ratios. It
was observed that intercropping decreased groundnut vield but not maize
grain yield as compared with pure stands. Maize-cquivalent yield was the
highest from the 1:2 intercropping.

Prodhan (2000) studied the intercropping of green maize (a tvpe of
maize used by roasting or boiling tender cars) during autumn, winter and
summer scasons at Kalyani (W.B.). Green maizc + groundnut, green maize
+ mustard and green maize + green gram were the best systems.
Intercropping did not generally decrease maize vield compared with pure

stands.

Singh et al. (2000) from RAU, Pusa conducted a ficld trial for two
years to study the water-use efficiency and yield of pure crops and maize
based intercropping. Maize-equivalent yield was significantly highest (8.2
t ha'!) with maize + turmeric compared with sole crops or with maize +
groundnut in the first year. llowever, in the second vear, the difterence

between maize + turmeric and maize + groundnuts was not pronounced.

Singh (2000) cvaluated the planting geometry and cconomic harvest
of maize (Zea mays 1..) green cobs + blackgram (’hascolus ningo 1) sced
yield in intercropping system during the rainy scason of 1991 - 94. Green
cob yield remained unaffected by intercropping and planting geometry up
to 80 cm row spacing. In mixed stand of maize and blackgram within 80
¢m spacing (1: 2) was found superior to sole and other intercropping,

svstems in terms of cropping system yield.

Roodagi ¢t al. (2000) reported that the cane and sugar vields in the
canc + sunnhemp (111.09 and 12.49 t ha'!, respectively) and cane t cowpea
(109.06 and 12.28 t ha'l, respectively) intercroppings were significantly
higher than in the cane + maize (70.82 and 7.60 t ha’, respedtively)

intercropping. The highest millable canc yield was recorded trom cane +



sunnhemp intercropping (92 080 hat), while the lowest was from cane +

maize (68 880 ha-') intercropping system.

Sarkar and Sanyal (2000) conducted a ficld experiment during the
spring scason of 1997 and 1998 at Baraipur, West Bengal, to evaluate
cconomically  and  biologically sustainable intercrop  association  of
sesamum with greengram, blackgram, groundnut and sunflower on rice
fallow land. An intercropping of groundnut with sesame was tound most
benetficial to sole stand yield of sesame. Among, the intercrop associations,
sesamum + groundnut under 3:2 row proportion gave the maximum
sesamum - cquivalent yield. It proved the best intercrop stand among, all
the crop associations.

Singh and Singh (2001) evaluated different planting patterns of
maize and soybean intercropping. All the intercropping patterns were
superior in  terms of maize - equivalent vield. Among  different
Intercropping patterns of maize and sovbean, paired maize rows (cither

30/90 or 46/90 cm) + 2 rows of soybean gave the highest total vield.

Maitra ¢t al. (2001) conducted a ficld cexperiment duaring  the
monsoon scason of 1994 and 1995 and obscrved higher dry matter
production, leaf arca index and crop growth rate of sole groundnut at
carly growth stages; but sole groundnut, finger millet + pigeconpea and
finger millet + groundnut intercropping recorded higher values of the
above growth attributes at later stages. Sole finger millet produced more
cars m-2 but finger millet + pigeonpea intercropping recorded more finvers
car'! than other cropping systems. Among, the legumes, pigconpea
recorded greater number of pods plant!, whereas green gram produced
higher number of seceds pod-! and groundnut had the highest test weight.
Sole groundnut produced the highest pod and chaff vield. Finger millet
groundnut, finger millet + pigeonpea and sole finger millet also gave

higher vield than other cropping systems.



Chandrika ¢t al. (2001) conducted a field eoxperiment on
groundnut+redgram intercropping on red sandy loam soils during 1996-
97 and 1997-98 at Tirupati, to evaluate the vield and economics of different
cropping syvstems in rainfed Alfisols. Significantly higher pod vield of
yroundnut was obtained in single skip row treatment. Intercropping with

redgram in 7: 1 ratio significantly reduced the groundnut pod viclds.

Roodagi and Itnal (2001) found that the different planting, methods
did not produce any significant results on growth and vield attributes of
sugarcane. Further, growing of cowpea as green manure and sovabean as
intercrop proved beneficial and growing maize as intercrop was
detrimental.

Roodagi et al. (2001) studied the impact of intercropping sunnhemp,
maize, cowpea, soybean, groundnut, potato and I'rench bean on growth
and yield of sugarcane. Plant height, number of internodes, total dry
matter production and LLAI were significantly higher in cither sole crop of
sugarcane than the other intercropping, systems or in
sugarcanc+sunnhemp and sugarcanc+cowpea svstems (112 ratio). T'he
lowest values for plant height, number of internodes, total dry  matter
production and LAl were recorded in sugarcanc+maize (l:lratio). 1he
vields of cance and sugar were significantly higher in
sugarcanc+sunnhemp and sugarcane+cowpeca than in sugarcancet maize.

The influence of intercropping groundnuts or maize on the
development of sugar cane was studied by Munoz ef al. (2001) in Cuba. It
was observed that sugar cane was tallest in the association with peanut
(330.69 vs. 22599 ¢m). The number of tillers per cut as well as the total
number of tillers for every 100 m row was also higher. The length and
thickness ot the internode showed higher values under peanut + maise

intercropping,.



Ghosh (2002) evaluated groundnut and cereal fodder intercropping,
during the post-rainy season at Junagadh and recorded significant
reduction in yield attributes and yields of groundnut when 2 cuts of
pearlmillet and sorghum were planned. llowever, such vield reduction
was nullified by high fodder vield and high nect returns obtained trom 2

cuts of pearlmillet.

Meena and Dayanand (2002) reported that the intercropping, system
of groundnut + sesame in 2:1 ratio gave significantly highest oil vield than

rest of the treatments.

Shivay ¢t al. (2002) reported that grain vicld; protein content and
protein yield of maize significantly increased in intercropping with grain
legume over sole maize. Significantly higher 1000-grain weight of maize
was recorded under blackgram and soybean intercropping as compared to
sole maize. The maximum grain yield of maize was recorded in maize +
blackgram system which was significantly higher than the sole maize but

at par with maize + soybean system.

Ramasamy ¢t al. (2002) conducted field experiments to evaluate the
productivity and economic returns of groundnut+redgram intercropping,
syvstem at National Pulses Research Centre, Vamban. As per the report,
performance of the crops viz. groundnut and red gram was better in sole
crop than when grown in combination. Among the various row
combinations, groundnut+ red gram in 8: | row rcecorded the higher
groundnut equivalent yield (1064 kg ha-!), higher production efficiency in

terms of kg ha'! day-! (9.2 kg ha-! day-!') and high net returns,

e

Polthance and ‘Irelo-ges (2003) trom Khon Kaen University,
Thailand conducted an experiment to investigate the growth, vield and
vield components of maize, groundnut, sovbean and mung, bean under
intercropping and single cropping. The vield and vield components of

maize were not affected by intercropping svstem. The grain vield of



groundnut, soybcan and mung bean was reduced by 28, 39 and 517,
respectively, compared with single cropping. The pod number per plant

was most affected by intercropping amongst the vield components.

Ghosh (2004) observed lower green fodder vield and pod vield trom
fodder crops and groundnut respectively in intercropped condition than
in monoculture plots. The highest green fodder vield in intercrops was
recorded in pearl millet with two cuts (16.5 t ha'!) followed by pearl millet
with one cut (11.8 t ha'!) and sorghum with two cuts (10.7 t ha-").
Groundnut yield was reduced more due to pearl millet and sorghum with
two cuts. HHowever, maize as the associated crop produced 9.0 t green
fodder ha'! and affected the groundnut less with respect to yvield attributes

and pod viceld (5.76% reduction).

Kumar et al. (2005) studied the production potential and cconomic
feasibility of maize + cowpea intercropping at IGEFRI, Jhansi. Intercropping,
of maize and cowpea in 2: 2 row ratio produced higher total green todder
vield (338.3q ha'!), dry matter (83.0q ha'!) and crude protein yield (10.34

ha-t).

Ahlawat ¢t al. (2005) reported that chickpea was adversely affected
by intercropping with mustard, barley and linsced. The vield of chickpea
increased as the proportion of chickpea increcased in the mixture while
reverse trend was noticed in the vield of intercrops. Sole mustard recorded

the highest productivity in terms of chickpea - equivalent vield.

Tripathi ef al. (2003) from CSAUAT, Kanpur found reduced values
of yicld attributes and seed yield of chickpea while reverse was true in
case of mustard than their sole croppings respectively. Intercropping of
chickpea + mustard in 8:2 row ratio recorded maximum chickpea-

equivalent vield (24.31q ha'!).

Adhikari et al. (2005) from Chotonagpur Platcau region studied

maize + groundnut intercropping system and observed that sole



groundnut recorded significantly high maize cquivalent vield. I'he vield
of maize did not vary much under intercropping, but the pod vield of
groundnut was reduced by 52.25 and 47.7% duc to intercropping, with
maize.

Verma et al. (2006) from IARI, New Delhi reported improvement in
growth and yield attributes of maizce viz. plant height, number of cobs per
plant, length of cob, grains per cob, grain weight per cob and 1000-grain
weight duc to intercropping with mungbcean c¢ither at It or 1:2

proportion.

Rana et al. (2006) from GBPUATT, Pantnagar studiced the feasibility of
various intercrops viz. lentil, mustard, maize, rajmash and rapesced with
autumn sugarcane with two row spacings. It was obscrved that all the
intercrops except maize reduced number of millable canes, which tfurther

resulted into reduced cane yield.

Dutta and Bandyopadhyay (2006) conducted a ticld experiment at
Jhargram, West Bengal to evaluate the production potential and cconomic
feasibility of intercropping groundnut with pigeonpea and maize with
various row proportions. Yield components of main and intercrops were
decreased in intercropping systems. Groundnut vield was reduced by 8-
35%due to intercropping and yields of pigeonpea and maize were

inversely proportional to groundnut row number.

II1. Effect of fertilizer levels on the performance of the main and

intercrop
Anonymous  (1982) revealed in an intercropping  experiment
conducted on moong and groundnut with Nanjari composite maize, that

intercropping of mung, and groundnut with additional tertilizers (.e. 100
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cer cent to intercrop), produced significantly more orain vield of maive
F A £

than that of pure maize.

Samui ef al., (1984) observed in field trials that when groundnuts
and sunflowers were grown in rows or mixtures of rows and given 0, 10
or 80 kg N ha!. Added N increased yields, with greater effect in the 0-40

than in the 40-80 kg N ha-! ranges.

Gangwar and Kalra (1988) observed that intercropping  of
greengram, blackgram, groundnut, soyabean or cowpca in maize slightly
accelerated maize maturation, increased the protein content in maize
grains and increased total protein yield from 135.1 kg ha-! under maize in
pure stands to 278-321.7 kg ha-! in association with legumes. Further, the
maize grain protein content and protein yield were increased duce to the
application of 80 and 120 kg N ha'!, which were staticallv similar and
higher than that with 40 kg N ha-l.

Gupta and Rathore (1995) from RAU, Arja (Rajsthan) worked on
evaluation of optimum dose of fertilizers for pigeconpea+sesame
intercropping system and concluded that application of full reccommendeced
dose of fertilizer to both the component crops significantly increased the
growth attributes, yield attributes, seed and stover vield of component
crops than lower doses (0, 25, 50 and 75% of RDVF) of fertilizer applied to
them.

Singh and Sarawgi (1995) studied the coffect ol row proportion,
nitrogen and irrigation on wheat + chick pea intercropping svstem  at
Raipur (MP’) and noticed that application of 100% rccommended N to the
wheat crop alone gave higher dry matter of both the crops as compared
with the application of 75% recommended N to wheat crop lines only.

Krishna and Raikhclkar (1997) studied the performance of maize
with some legumes (red gram, black gram, green gram, ground nut and

soybean) at Rudrur, Andhra Pradesh. Significantly higher maize



cquivalent vield was recorded in maize+ red gram (4.88 t ha'') and mairze+
black gram (4.66 t ha-l) inte;'cropping svstems than the other sy sten
There was significant response to application of 25 kg N+ 50 kg 2 to
intercrops.

Tomar et al. (1997) conducted an experiment at Baraut (U1?) to study
the response of wheat based intercropping system to N fertilizer levels. It
was observed that sole crop of wheat, lentil and chickpea produced higher
dry matter (grain and straw) than intercropping systems when supplied
with their 100% recommended dosce of nitrogen.

Yadav ¢t al. (1997) from JNKVV, Morena (MI) observed higher dry
matter, vield attributes and yield of component crops in case of pigeonpea
+ sesame intercropping system with 100% RDIY as compared to 75 and
50% RDF.

Sharma and Rajput (1997) while working on pigconpea based
intercropping system at RBS College, Agra obtained higher pod vield of
groundnut under increasing fertility levels than the  groundnut
intercropped with base crop of pigeonpea. However, the pigeonpea vield
in sole crop was lower than that accrued in intercropping lreatments.
Maximum grain vield of pigeonpea was obtained in paired planting,
associated with groundnut with 50% RDI. Application of 100 v, RDLE i
pigeonpea + 50% RDF to groundnut, followed by 100 °c NI’K to wheat
was the most remunerative and had greater biological efticiency.

Maiti ¢t al. (1998) reported improvement in vield attributing,
characters, yield of component crops and RY'I' of the groundnut + sesame
(1:2) intercropping system given with 60 kg N+ 50 kg 720+ ha i as
compared to control.

Nlandimba ¢t al. (1998) found that intercropping of maize and
groundnut reduced the dry matter and grain sced ! vields of both the

crops compared with sole cropping, but overall grain sced+ vield was
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significantly higher in the intercropping systems. The grain vields of
maize cither supplied with 100 kg N ha'! or intercropped at the 1+ ratio
were similar. Nodule number and seeds/pod of groundnuts, and plant
height, dry matter yield and grain yield of maize showed no differences

between the monocropped and intercropped systems.

Barik et al. (1998) studied different intercropping svstems of
So.rghunw and groundnut under varying levels of nitrogen. It was observed
that application of the highest dose of nitrogen (120 kg, N ha'') resulted in
higher green and dry forage yields of sorghum as comparced with fower
doses. Tligher pod vield of groundnut was obtained from an application of

40 kg N ha-!.

Yakadri ¢t al. (1998) conducted a field experiment during, the rainy
scason of 1991 and 1992 at New Delhi, to study the offects of intercropping,
of pearlmillet + groundnut and fertilizer levels on the vicld and gross
returns. A lower dose of nitrogen and phosphorus at 20 kg, N ha ' + 40 kg,
-Os ha-! increased the yield and gave the maximum gross returns both in

pure stand of groundnut and intercrop of pearlmillet + groundnut.

Sinha et al. (1999) studied maize based intercropping svstems unde
different fertility and weed management syvstems and found that the
higher level of fertilizer resulted in significant increase in all the vield
attributes and yield of the component crops and ultimately the maize -
equivalent yield, net returns were significantly higher with 1007 fertilizer
dose but the net return per rupee of investment was higher with 75%

fertilizer dose.

Singh and Arya (1999) conducted a field experiment during rainy
season of 1995 and 1996 under rainfed conditions to study N requirement
of finger millet + pulse (soybean, rice bean and I'rench bean) intercropping,
system. The highest total grain yield (28.64 g ha'') was obtained under

finger millet + soybean with 75% RDN application.



Jat et al. (1999) conducted a field experiment on clay - loam soil of
Udaipur during rainy season of 1993 and 1994, to study the response ol
maize + soybean intercropping system to weed managcement practices,
fertilizer levels and Rhiizobium inoculation. Fertilizer levels applied to
soybean and inoculation of soybean sceds with Riizobiton did not show
any cffect on growth and yield of maize. While the growth and yield of
soybean improved significantly by application of fertilizer levels 50% and
100% of recommended doses and Rhizobium (Bradyrhizobium) inoculation
to sovbean.

Zhan et al. (1999) from China obscrved that groundnut vields
increased with decreasing rate of irrigation and increased from 5.35 and
6.33 t ha'! with increase in rate of N and from 6.57 to 6.78 t with increase in
rate of 7205, Maize yields also increased with decrease in rate of irrigation
and it increased from 1.48 t ha-! with no N to 1.65 t with 450 ky; and further
it was decreased to 1.45 t with 675 kg N ha!, 1.42 t with 375 ks\, ?-O . and
1.52 t with 1125 kg ’205 and 1.48 t with 1500 kg I’2O- ha-!.

Manuel ¢t al. (2000) evaluated yield responses of groundnut and
maize to fertilization and soil physico-chemical properties in different
classes of Philippine soils. Results showed that groundnut vields were
positively  correlated  to  fertilizer  nitrogen,  soil  nitrogen  and  soil
extractable phosphate but negatively to soil pll. FFor maize, fertilizer
nitrogen and phosphate and soil nitrogen contributed positively to the

vield, but negatively with soil pH and exchangeable magnesium.

Singh et al. (2000) carried out a field experiment during winter
scasons  to  study dry-matter production and nitrogen  uptake  in
component crops of maize + pea and maize + lentil cropping, svstems with
0, 50, 100, 150 and 200 kg N ha-! applicd to maize on row basis. [ he
highest dry-matter production was recorded in maize + pea cropping

system.  lLegumes produced less dry matter when intercropped  as



compared with their sole stand. Dry matter production of component
crops exhibited an increasing trend with increasing N levels.

Singh et al. (2000) undertook a study bv introducing lentil and
vegetable pea as intercrops in maize fertilized with 0, 30, 100, 150 and 200
kg N ha-!. Inclusion of legumes (pea or lentil) as intercrops increased the
dry matter accumulation of maize + pea cropping svstem. 1he vield
attributes, viz. length and girth of cob, number and weight ot grains cob 7,
cobs plant! and 1,000-grain weight, were also increased by intercropping,
of legumes. l'urther pea had an edge over lentil. Respective mean maize
grain yields were 46.4, 54.3 and 53.5 q ha'! when maize was grown as sole
and intercropped with pea or lentil. Maize responded to N application up
to 200 kg N ha! in sole stand and up to 150 kg, N ha ! when intercroppod
with cither of legumes.

Maitra ¢t al. (2001) in their experiment on intercropping of
fingermillet with different legumes observed that application of 60 ke N,
30 kg 205 and 30 kg K20 ha'! resulted into more dry matter yield, leaf-
arca index and crop growth rate of fingermillet. It helped in increasing,
fingers car-! of fingermillet, pods plant! and sceds or kernels pod-t of
groundnut and other legumes over the low fertility levels and resulted in
higher yield of all the crops under sole than intercropping svstems. Sole

groundnut at high fertility levels gave the highest vield.

Desai and Prabhakar (2001) noted significant enhancement in total
dry matter production, leaf area, plant height and number of leaves in
maize and groundnut crops due to addition ol prunings ot Sesbanui
grandiflora coupled with RDE. The highest dry matter accumulation was
observed in addition of prunings +100 or 75 RIDIY, while the lowest was

observed duce to addition of prunings only.

FHussaini and Mohammed (2003) from Nigeria studicd the effect of

ditfferent NPK rates on maize+groundnut mixture grown on a single
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alternate or triple alternate row arrangement. It was obscerved that row
arrangements  had no significant effect while varving component
proportions showed little effect on the system productivity. Better crop
performance and higher biological energy were obtained when both crops
were tertilized using the individual recommended rates ot the crops (1007,
RDF).

Guggari and Kalaghatagi (2005) from RARS, Bijapur revealed that
application of 60 kg N + 40kg P-Os'to pearl millet + groundnut recorded
significantly higher pearl millet equivalent yicld and net monetary returns
over absolute control.

Tripathi et al. (2005) from CSAUA'T, Kanpur found that chickpea
and mustard in sole and intercropping systems responded favourably up
to 60 kg 7205 ha-! only for yield attributes and vield over no phosphorous

and 30 kg 1’20s ha-!.

Srivastava and Bohra (2006) from BIIU, Varanasi found that
association of wheat with mustard under 5:1 row ratio was more
sustainable. Tlowever, it was further concluded that to achiceve higher
yield advantage and efficient resource utilization, an application of 100

RDI to both the component crops was found impecerative.

Giri et al. (2006) studied the nutrient management of cotton bascd
intercropping system at MAU, Parbhani and obscrved the enhancement in
the vields of seed cotton and intercrops, with every higher fertilizer level
and the highest values being at 100% RDFE. The performance of cotton +
bladtsgram (1:1) with 100% RDF was better than all the treatments for

cotton equivalent yield.

IV. Effect of‘intercropping on weed growth



Sinha ef al. (1999) conducted an experiment to evaluate the vield and
cconomics of winter maize based intercropping svstems under different
fertility and weed management systems. Maize grown with potato in
normal (1:1) and paired row planting (2:2) reduced the weed population,
their dry weight and increased the weed smothering efficiency of the crop
canopy (66.10 and 60.59% respectively). Weedy cco-system registered o
yield reduction of 29.63, 26.79 and 38.85% in maize, potato and French

bean respectively.

Munov ¢t al. (2001) from Cuba reported that a good vigour was
observed in sugarcane when intercropped with peanut while adverse
cffects were obtained due to intercropping with maizce. Arca covered by
weeds was 16.35% in the peanut association while with maize it was of

98.96%. Weed coverage was negatively related to plantation vigour.

Singh and Giri (2001) in their experiment on intercropping of
sunflower with groundnut recorded significantly higher dry-matter
accumulation of both sunflower and groundnut due to weed control
measures. Combined application of pendimethalin and 1T hand weeding,
recorded the highest dry matter of both component crops. On an averave
combined application of weed-control measures showed 30.5 and 46.0".
higher uptake of N and P by sunflower and 22.2 and 37.0% by groundnut
respectively. Weed controlled by both pendimethalin and T hand weeding

also enhanced the productivity and N uptake by succeeding maize.

IFrom the field experiments conducted at two sites in western
Kenya, Oswald ¢t al, (2002) concluded that intercropping maize was a
better strategy to reduce Striga emergence and survival and improve
overall farm productivity. Peanut, bean, yellow gram, bambara nut and
sovbean intercrops produced considerable vields and increased the overall
productivity of the cropping systems. Shading, higher humidity and Tower

temperatures under the intercrop canopies  were  most Fikely the



mechanisms, which caused the decline of Striga numbers in intercropping,
systems. Intercropping could be an effective component of an integrated
Striga control program compatible with the limited resources of small-
scale subsistence farmers.

Musambasi et al, (2002) conducted on-farm cxperiments in
Chinyika Rescttlement Area during rainy scason at four sites to test the
effectiveness of intercropping maize with cowpcea, groundnut, ficld bean
and bambara nut (Vigna subterranean) in suppressing Strigo asuitici.
Combined analysis over sites showed that the number of emerged s
asiatica plants in the intercropping system were similar to those in sole
maize during the 1995/96 season. lHowever, during the same scason, the
number of emerged S. asiatica plants was significantly lower in the
maize/groundnut intercrop 8 weeks after crop emergence at one site but

similar at the remaining sites.

Kuchinda ¢t al.,, (2003) evaluated usc of tolerant maize variceties
intercropped with some legumes in the management of the parasitic Striga
weed. Grain vield and cob weight had significant negative correlations
with Striga incidence. Intercropping the two improved varicties with
cither sovabean or groundnut was more profitable than the local cultivar

grown alone.

Baldev Ram ¢t al. (2005) from RALU, Jobner (Rajasthan) evaluated the
effect of integrated weed management and intercropping, svstems on the
pertormance  of pearlmillet. Pearlmillet intercropped  with  cowpea,
greengram and clusterbean being at par causced significant reduction in
weed- competition index by 27.2, 259 and 24.3% compared to sole

pearlmillet.

Chalka and Nepalia (2003) from Udaipur evaluated the effect of
weed  control methods on  production  potential  and  cconomics ol

maize+legume intercropping systems during rainy scason ot 2001 and



2002 and observed that inclusion of cowpeca and sovbean as intercrops

reduced the weed dry matter.

V. Effect of intercropping on nutrient uptake and quality aspects of
intercrops

Gangwar (1976) found the association of maize with lepumes such
as urd, mung and cowpea favourably increased the nitrogen content in
maize shoots and grains. Similarly, the protein content in maize grains

was also increased by this association.

Reddy et al. (1977) reported that groundnut-arhar system was
superior in the total protein yield quantitatively as well as in protein
quality i.e. lysine vield demonstrating an increasce of about 100 and 200 per

cent, respectively over that of a pure groundnut crop.

Bandopadyay and De (1986) rcevealed that sorghum grown in .
mixture with legumes, such as groundnut, mungbean and cowpea, took
up more nitrogen than sorghum grown as a sole crop. Turther, ina
mixture with mungbean, the total nitrogen uptake by sorghum was 8.65 v
per plant, while for sorghum alone, it was 6.79 gm. T'he percent nitrogen
derived from fertilizer was highest with sorghum and was lowest when
grown in mixture with legumes. It was mainly attributed to the fact that
sorghum derived part of nitrogen from the soil pool enriched by concur-

rentlv grown legumes in the mixture.

Gangwar and Kalra (1988) observed that intercropping of greengram
blackgram, groundnut, soybean or cowpea in maize increased  the
nitrogen and protein content in maize grains and increased total protein
vield from 135.1 kg ha“! for maize in purce stands to 278 to 3217 kg, ha *in

association with legumes.
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In outdoor pot trials in 15N-labelled soil in Sri L.anka, maize was
intercropped  with Vigna wunguiculata, Vigna radiata  or groundnut.
Intercropped groundnut fixed the highest amount of N from the
atmosphere (552 mg plant!), deriving 85% of its N from the atmosphere.
Intercropped V. unguiculata and V. radiata fixed 161 and 197 myg N plant ',
obtaining 81% and 78% of their N content from the atmosphere,
respectively. The proportion of N derived by maize from the associated
legume varied from 7 to 11% for V. radiata, 11 to 20% tor V. unguiculalu
and 12 to 26% for groundnut, which amounted to about 19-22, 20-45 and
33-60 mg N maize plantl, respectively. The high N fixation potential of
intercropped groundnut and their relatively low harvest index for N
appeared to contribute to the greater beneficial effect on the associated

crop ( Senaratne ¢t al., 1995).

Tomar ¢t al. (1997) studied the response ot wheat  based
intercropping system to N fertilizer levels. Sole lentil recorded highest N-
uptake over other cropping systems followed by chickpea. Application ol

90 Kg N ha-! recorded higher N- uptake than 0, 30 and 60 kg N ha .

Jana and Saren (1998) studied maize+groundnul intercropping,
systems and observed that oil content in groundnut remained unatfected
due to intercropping systems, but increased with irrigation. Intercropping,

decreased oil yield, while irrigation augmented it.

Saren and Jana (1999) studied the performance of maize and
groundnut in pure stands or intercropped in 1:2 or 2:3 row ratios. It was
observed that intercropping decreased groundnut vield but not maize
grain yield as compared with pure stands. Total NI’K uptake was higher
in intercropping systems than in pure stands of cither crop.

Singh ¢t al. (2000) studied dry-matter production and nitrogen
uptake in component crops of maize + peca and maize + lentil cropping,

systems with 0, 50, 100, 150 and 200 kg N ha! applicd to maize on row
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basis. The highest N uptake was recorded in maizc + pca cropping, systenm.
N content of component crops exhibited an increasing trend with
increasing N levels. Total N uptake increased significantly up to 150 kg N
ha-t in sole maize and up to 100 kg N ha“! in intercropping, svstems.,
Roodagi and Itnal (2001) found that the different planting methods
did not produce any significant results for nutrient uptake. Plowever,
growing of sun hemp as green manure significantly enhanced N uptake
(249.30 kg ha'!) of sugarcane compared to other intercrops (cowpea,
soybean, groundnut and French bean). Canc and sugar vields were

significantly higher with sunn hemp (111.09 and 12.49 t ha'').

Singh and Giri (2001) conducted an experiment during the spring,
seasons of 1996 and 1997 and revealed that sunflower grown with
groundnut in 1: 2 ratio of intercropping recorded significantiv higher N
and I’ uptake than the sole crop. Intercropping suppressed dry matter
accumulation and N and P uptake of groundnut. N uptake of maize was
significantly higher when it was preceded by intercropping of suntlower

and groundnut.

Roodagi and Itnal (2001) concluded that the Intercropping sun hemp,
cowpea, soybean, groundnut, potato and [I'rench bean in sugarcance
showed improvement in soil chemical propertics (organic C, available N,
P205 and K20 as well as Fe and Zn) and microbial population ot bacteria,

> solubtlizoers and

fungi, actinomycetes, number of tree living N2 fixers, |
vesicular arbuscular mycorrhizal fungal spores after harvesting  of

su ga rcance.
\

Roodagi et al. (2001) studied the lmpact of intercropping sunnhemp,
maize, cowpea, soybean, groundnut, potato and {rench bean on growth
and vield of sugarcane. Among the intercropping  svstems,

sugarcanc+sunhemp recorded the highest brix (19.86%) and sucrosc



(16.68%). While, purity (85.18%) and commercial cane sugar (11.26%) were

.
higher in sugarcane+soyabean intercropping,.

Raji and Oyeckan (2002) carried out the agronomic evaluation of
protein, energy and some nutrient potunlials/produvlion from
intercropping soybean + sorghum on flatbeds and ridges. Intercropping,
both crops along the same row (intracrop arrangement) resulted in greater
nutrients than any other planting system. Intracrop arrangement ot
soybecan on flatbeds resulted in higher protein, cenergy and nutrient
production per hectare. The potential protein production per hectare of

soybean was 3 to 8 times than that ot sorghum.

El-Dessougi ef al. (2003) found that maize growth and vield was
strongly inhibited when intercropped with white lupine, sugar beet or
oilseed rape, probably because of competition for nutrients. But with
groundnut as the accompanying species, maize vicld was increased by a

factor of 3, mainly because of an enhanced PP influx.

Odunze et al. (2004) from Nigeria observed that the sole legumes and
legume+maize treatments generally resulted in higher organic carbon
contribution than sole maize. In  addition, the sole legume  and
legume+maize treatments improved soil N between 65.6 and 84.8%, whilce

N under sole maize showed only 5.9% increasec.

Zhang et al. (2004) studied rhizosphcere processes related with
plant nutrition in major cropping systems in China. In the peanut +maize
intercropping system, maize was found to improve the e nutrition of
peanut through influencing its rhizosphere processes, suggesting an
important role of phytosiderophores released from Fe-deficient maize.
Intercropping between maize and faba bean was found to improve
nitrogen and  phosphorus uptake in the two crops compared with

corresponding sole crop. The increased vield of maize intercropped with



faba bean resulted from an interspecific facilitation in nutrient uptake
depending on interspecific root interactions of the two crops.

Giri ¢t al. (2006) studied the nutrient management of cotton based
intercropping system and observed that uptake of NPK by cotton was
more under sole cotton and cotton intercropped with blackgram than
soybean. Application of 100% RDF recorded significantly higher NPK

uptake by cotton than 75% and 50% RDF.

V1. Effect of intercropping on Statistical Indices or competition

functions

Marshall and Willey (1983) from ICRISA I, I lyderabad reported that
on the basis of l.and Equivalent Ratio (I 11R) intercropping  of
pearlmillet+groundnut gave 28 per cent more total dry matter (1LER 1.28)

than growing those two crops separately.

Mehta ¢t al. (1985) from the intercropping study with groundnut
reported the highest mean LLER (1.25) in groundnut + sesame grown in

the ratio of 3:1.

Singh and Singh (1993) observed the highest total grain cquivalent
of maize in paired-sown maize + French becan in 1:12 ratio. llowever,
paircd-sown maize + lentil in ratio of 1: 3 had the highest land-cquivalent

ratio (1.77).

Natarajan and Zharare (1994) conducted a field experiment at 3 sites
in Zimbabwe. Maize cv. R201, sunflower cv. Masasa and groundnut cv.
Natal Common were grown alone or intercropped with maize or
sunflower or groundnut with row ratio of 1:1, 1:2 or [:3. [Land cquivalent
ratio (LIER) was more than 1 and highest in intercropping  maize or

sunflower+ groundnut with row ratio of 1:2.



Singh and Singh (1994) examined comparative performance ol
intercropping pigeonpea with black gram, cowpca, sesame, groundnut,
soybean, sorghum or maize. All intercropping trecatments gave higher
pigeonpea cquivalent yields than the sole crops. 'The pigeonpeatsesame
intercrop gave the highest pigeonpea equivalent yicld (1.97 t ha ') and the
highest land equivalent ratio of 1.89.

Singh and Arya (1995) in their field experiments on mixed cropping,
of finger millet with soybean, horsegram and ricebean, observed that grain
vield of finger millet was highest in sole crop and it was decrcased in the
mixed cropping pattern except fingermillet + sovbecan (9:1). I'his treatment

reccorded higher 1LER as well as finger millet equivalent vield.

Gupta and Rathore (1995) worked on cvaluation of optimum dose
of fertilizers for pigeonpea+sesame intercropping system and revealed
maximum pigeonpea equivalent yield when full reccommended doses ot

fertilizers were applied to each component crop.

Kalaghatgi ¢t al. (1995) observed highest 1.1-R (2.02) with pcarimiliet
+ pigeonpea in 4:2 ratio followed by pearl millet + groundnut in 2:4 ratio.
Kathmale ¢t al. (1995) studied the intercropping of groundnut ce. JI 21
with castor, sunflower, soybean, sesame, green gram, black gram or
French bean in 6:2 row ratio. The groundnut+soybean intercrop gave the

highest land equivalent ratio (1.28) and the highest groundnut equivalent

vield.

Tofinga and Tukunga (1995) observed that groundnut had greater
shoot competitive ability, but a lower root competitive ability than sweet
corn. The relative yield total (RYT) of groundnut and sweet corn
intercrops, based on total biomass, was 1.4 when only the root systems
interacted and 1.6 when only the shoot systems interacted. These RY'
values did not differ signiticantly from 1.8 when both root and shoot

systems interacted.
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Khistaria ¢t al. (1996) observed that sorghum +pigconpea intercrop
(1:1) produced highest seed yield (0.49 and 0.66 L ha'!, respectively) and

the highest sorghum grain equivalent yield ot 3.99 t.

Krishna and Raikhelkar (1997) studiced the pertormance of maize
with some legumes (red gram, black gram, green gram, ground nut and
soybean) at Rudrur, Andhra Pradesh. The data on relative crowding,
coefficient (K) showed greater intensity of competition in the . cajan
system, whereas the maize+soy/abcans system recorded lower values ol
the coefficient, resulting in lower competition. The aggressivity values
showed that maize was vigorous in growth habit compared with the
intercrops. The values of competitive ratio (CR) revealed that the
competition was higher (more than double) in maize+C.  cajan,
maize+groundnut and maize+soyabean intercropping  systems  than
maize+ V. radiata and maize+ V. mungo systems. | he land cquivalent ratios
showed that there was yield advantage of 84% with maizet V' mnmnge and

83% with maize+ V. radiata when compared with sole maize,

Barik (1997) while studying Maize +  legume intercropping,
(groundnut, black gram, green gram, soybean, pigconpea and cowpea) for
North Central Plateau of Orissa, reported that intercropping, increased the
area-time-cquivalent-ratio compared with pure stands. 'he highest maize-
cquivalent yield was given by maize + groundnut, tollowed by maize +

yigeon pea.
Py F

Liphadzi ¢t al.(1997) reported the positive values of aggressiveness,
which indicated that maize was the stronger competitor swhen grown with

groundnut.

Balvan (1997) from 1ARI, New Delhi reported that maize vield was
increased due to intercropping with legumes as compared with maize
grown alone. Yield of succeeding wheat crops was also increased when

maize was intercropped with leecumes. Wheat-cquivalent vield of the
<O -



cropping, systems was highest when wheat was sown after maize
intercropped with Cyamopsis tetragonoloba either harvested for fodder or
incorporated as green manure. Of the systems including grain legumes,

groundnut gave the highest maize and wheat cquivalent yicelds.

Tripathy et al. (1997) tested the performance of maize + cowpea
(forage) intercropping system and observed higher I ER under 2:2 row
proportions which indicated yield advantages over 1:1 row proportion
and sole planting. Higher RCC of maize component of the intercropping,
system revealed that maize was dominant to the cowpea component.
Similarly, maize showed the positive values in aggressivity whercas

cowpea showed negative values.

Yadav et al. (1997) observed that pigeonpeca + scesame with 100%
RDF recorded the highest pigeonpea equivalent vield followed by

pigeconpea+ black gram with 100% RDF.

Dwivedi and Bajpai (1997) from IGKVV, Ambikapur (M) revealed
maximum pigeonpea equivalent yield (2070 kg ha ') and 1 1:R (1.47) duc to

pigeonpea+ groundnut (1:1) intercropping system.

Sarkar ¢t al. (1998) studied sunflower based intercropping svstems.
Among the intercrop associations, normal row planting (45 ¢m) of
sunflower with groundnut resulted in maximum sunflower-equivalent
yield (26.05 q ha"!), land equivalent ratio (1.52), monetary ratio (2.36) and
indicated a modest aggressively factor (x 0.16), competitive ratio (1.23:
0.87) and gave a good value for the product of crowding cocfficient (K
1'1.5T) and areca time equivalent ratio (1.37), which proved most efficient

system among all the intercropping systems.

Jana and Saren (1998) studied maize+groundnut intercropping,
systems and on the basis of calculation of land cquivalent ratio, an

intercropping gave 82 and 70% more productive vield than growing these

two crops separately.



Barik et al. (1998) studied different intercropping systems of
sorghum and groundnut under varying levels of nitrogen and indicated
the advantages of intercropping over sole crops trom the values of land-
cquivalent ratio (1.IER), relative value total (RV'T) and relative net return
(RNR). With respect to crop equivalent yield (in term of groundnut vield)
the intercropping combination of sorghum and groundnut in 1@ 2 ratio

gave the maximum return.

Sinha ¢t al. (1999) conducted an experiment to evaluate the vield and
cconomics of winter maize based intercropping, svstems under ditferent
fertility and weed management systems. Maize intercropped with potato
(1:2 and 2:4 ratio) recorded significantly higher maize- equivalent vield
(12.30 and 12.02 t ha't) than normal (1:2) and paired planting (2:4) of maizce
with I'rench bean (9.81 and 9.65 t ha'!). On an average, maize intercropped
with potato under normal and paired planting svstems, recorded 20.69
and 18.89% higher maize equivalent vield than normal and paired row

maize with IFrench bean.

Khola ¢t al. (1999) reported that intercropping of cowpea and
blackgram with maize gave higher maize-cquivalont vields (3528 and
33.50 q ha'l, respectively) than sole maize (28.00 ¢ ha ). Intercropping, also
resulted in higher maize-equivalent yields than respeoctive sole legume
stands by 125.86, 128.05 and 265.00% under maize + cowpea, maize 4
blackgram and maize + soybean respectively. Normal sowing gave higher
maize-equivalent yield (30.10 g ha'l) than carly sowing, (22.66 ¢ ha ') and
late sowing (18.45 g ha'l).

Singh and Arya (1999) from a ficld experiment to study N
requirement of finger millet + pulse intercropping, system reported the
highest land equivalent ratio (1.31) and finger millet - equivalent vield
(33.71 q ha'') under finger millet + soybean intercropping svstem with 757

RDN (Recommended dose of nitrogen) application.



Moorthy and Das (1999) studied different intercropping, ratios of
sesame with the legumes like green gram and groundnut and observed
higher vields of green gram and groundnut grown alone while intercrops
gave higher yields than pure sesame. The LER ranged from 0.8 to 1.25.

Bora (1999) reported that in case of wheat + rapcescoed intercropping,
system, when sowing proportion of rapesced was more, wheat became
dominant as shown by positive aggressivity valuces for 1:1, 1:2, 1:3 sowinyg,

proportions.

Singh (2000) evaluated maize + blackgram intercropping svstems
and found that in mixed stand of maize and blackgram within 80 ¢m
spacing, land - cquivalent ratio and maize - cquivalent vield were
superior to sole and other intercropping systems.

Adhikari and Sarkar (2000) studied the intercropping effect of
pigeonpea with 2 legumes, viz., greengram and groundnut under ditferent
levels of phosphate fertilizer and cropping patterns. Relative Yield |oss
duc to intercropping was noted maximum (8.53%) in pigconpea paired

row sys tem.

Sarkar ¢t al. (2000) reported that intercropping of chickpea and
safflower in 1: 1 row ratio proved most efficient syvstem resulting in
maximum chickpea-equivalent yield (12.76 4 ha'"), higher land-cquivalent
ratio (1.12), area time equivalent ratio (0.96) and maximum product of
crowding coefficient (K 1.84) with modest competition coetficient (0.31:
0.68), which proved the most efficient. Chickpea sown with barley in 1:2
row proportion proved to be inefficient intercropping system with
minimum chickpea-equivalent yield (9.84 q ha-!).

Singh ¢t al. (2000) from RAU, Pusa conducted a field trial for two
vears to study the water-use etficiency and vield of pure crops in maisce
based intercropping. Maize-equivalent vield was significantly highest (8.2

t ha'') with maize + turmeric compared with sole crops or with maize +



groundnut in the first year. FHowever, in the sccond vear, the difference

between maize + turmeric and maize + groundnults was not pronounced »

Singh ¢t al. (2000) from their study on intercropping ot lentil and
vegetable pea in maize with 0, 50, 100, 150 and 200 kg N ha'!, realized
mean maize equivalent yields as 47.3, 115.3 and 67.2 q ha! under maize,

maize + pea and maize + lentil intercropping respeoctively.

Sarkar and Sanyal (2000) reported that the intercrop association ot
sesame + groundnut under 3:2 row proportion gave the maximunm sesame
- equivalent vield (947 kg ha'!), l.and Equivalent Ratio (1.31), product of
Reglative Crowding Coefficient (K- 3.87), Income Equivalent Ratio (1.21)
and also indicated a modest Competitive Ratio (0.86: 1.16) and
Aggressivity factor (2 0.37). It proved the best intercrop stand among, all

the crop associations.

Singh and Singh (2001) evaluated different planting patterns of
maize and sovbean intercropping. It was observed that the intercropping,
patterns were superior in terms of maize - equivalent vield and income -
cquivalent ratio (I1LR) values to sole crops. Among, different intercroppine:
patterns of maize and soybean, paired maize rows (cither 30/90 or -16/90
cm) + 2 rows of soybean gave the highest maize - cquivalent vield and
IER values. The maximum values of relative net return (RNR) over sole
maize were reported under paired maize rows (45/90 ¢m) + 2 rows of
soybean.

Ramasamy ¢t al. (2002) observed that performance of the crops o,
groundnut and red gram was better in sole crop than when grown in
combination. Among the various row combinations, groundnutt red
gram in 8: | row recorded the higher groundnut equivalent vield (1064 ke
ha-t).

Musambasi ¢f al., (2002) reported that the partial land equivalent

ratios ranged from 0.8 to 1.70, indicating that intercropping, maize with



legumes (cowpea, groundnut, field bean and bambara nut) had an

advantage over planting sole maize in S. asiatica infested ficlds.

Satapathy et al. (2002) showed that maize+arhar 2: 2 ratio recorded
the highest maize equivalent yield followed by maizce+arhar 2: 1 ratio.
tHlighest average land equivalent ratio of 1.30 was obtained from
maize+arhar 2: 2 ratio and the lowest average land cequivalent ratio of 1.08

from maize+soybean 2: 4 ratio.

Padhi (2002) Studied maize-legume inlvrcropl;;ing svstems and
found that maize+blackgram at 1:1 row ratio was more productive,
cconomically and energetically viable with the highest maize-cquivalent
vield, land equivalent ratio, arca time equivalent ratio, relative value total,
relative net return, monetary advantage index, energy output and encergy
use efficiently for main and total produce. This svstem enhanced the total
maize cquivalent vield by 49.9% over that of normally sown sole maize
2512.3 kg ha-l) and by 109.8% over that of sole blackgram (1786.2 kg, ha').
Maize+soybean at 1:1 and 2:2 row ratio closely followed this system on the

above aspects.

Ghosh (2004) from NRC, Junagadh observed higher land equivalent
ratio (1.1ER) and relative crowding coefficient (RCC) valuce which lead to a
crop vield advantage. Accordingly, vield advantage was gpreater in case ol
the groyndnut+maize association. The competition ratio (CR) was a better
indication of performance than RCC. The CR of pearl millet and sorghum
with two cuts were greater than maize but the corresponding CR of

groundnut was less in these two systems.

Kumar ef al. (2005) studied the production potential and cconomic
feasibility of maize + cowpea intercropping, at IGERI, Thansi. Intercropping
of maize and cowpea in 2: 2 row ratio produced higher land-cquivalent

ratio (1.41) and monctary advantage (Rs. 2,427 ha ).
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Ahlawat ¢t al. (2005) from 1ARI, New Delhi reported that chickpea
was adversely affected by intercropping with mustard, barley and linsced.
Sole mustard recorded the highest productivity in terms of chickpea -
equivalent yield (CEY). Among various intercropping systems, chickpea +
barley (2:1 and 3:1) showed yield advantage in terms of 1.LER while all the
sole intercrops and chickpea- based intercropping, svstems except chickpea
+ linsced (4:1) recorded higher income equivalent ratio over sole chickpea.
All the intercrops were more competitive and aggressive than chickpea.
Based on RCC, chickpea intercropped with barley in all row proportions
and with linseced in 3:1 and 4:1 proportion were the compatible
intercropping systems.

Tripathi et al. (2005) from CSAUA'l, Kanpur found that
intercropping of chickpea + mustard in 8:2 row ratio recorded maximum

chickpea- equivalent yield (24.31q ha-') and [.LEER (1.19).

Adhikari ef al. (2005) from Chotonagpur Platcau region studied
maize +  groundnut intercropping system and obscrved that sole
groundnut recorded significantly high maizce cquivalent vield (79.28 ¢

ha-!) followed by maize + groundnut in 2:2 ratio (62.26 ¢ ha +).

Verma et al. (2005) from GBPUAT, Pantnagar concluded that
intercropping of fodder sorghum in narrow row spacce of pigeonpea (75
cm) with a row ratio of 1:2 was the most remunecrative which gave highest
pigeonpea-equivalent yield (34.36 q ha'!). The similar treatment also
recorded highest aggressivity index (0.533), ATER (1.21), 1.L1ER (1.583) and
RCC (15.07).

Verma et al. (2006) from TARI, New Decelhi reported that the maize-
cquivalent vield was higher in maize paired row (30/80 cm) + 2 rows of

mungbecan than the sole maize crop.

Rana ¢t al. (2006) from GBPUAT, Pantnagar studicd the feasibility of

various intercrops viz. lentil, mustard, maize, rajmash and rapesced with



autumn sugarcane. It was observed that sugarcane + maize gave the

highest cane-equivalent yield (200.6 t ha').

Dutta and Bandyopadhyay (2006) conducted a ficld experiment at
Jhargram, West Bengal to evaluate the production potential and cconomic
feasibility of intercropping groundnut with pigconpea and maize with
various row proportions. Groundnut + pigconpcea in 5:2 row proportion or
groundnut + maize in 4:2 row proportion showed high competitive ratios,

I.IERs and monetary advantage among all intercropping systems.

Giri et al. (2006) studied the nutrient management of cotton based
intercropping and observed the enhancement in the cotton equivalent at
100% RDI. The performance of cotton + blackgram (1:1) with 100% R

was better than all the treatments for cotton equivalent yield.

VII. Effect of intercropping on economics of the system

L.conomics of particular intercropping, svstem is supposced to be the
most  important aspect from the crop production point ot view.
Intercropping aims at maximum production and nct returns per unit of
time and space. Though the yield of main crops were reduced due to
inclusion of component crops in intercropping svstems higher monetary
returns were recorded by many research workers in India, which is

attributed to the bonus obtained from component crops.

Intercropping is a profitable practice under rainfed conditions,
Growing of two or more crops on the same picce of land having ditferent
rooting, capacity exploit the available resources from the soil tully. Thus,
increasing, the overall production and monetary returns (Aiver, 1949).

Pillai ¢f al., (1957) found that in the mixed cropping of fingermillet
fairlyv  high returns were obtained in  fingermillet +  groundnut

combination. A mixed crop of fingermillet + groundnut gave maximum



net returns (Rs. 666 ha-!) followed by fingermillet + cotton + groundnut

mixture.

Narang et al. (1969) while working under lLudhiana conditions
obtained the maximum net profit of Rs. 930/- and Rs.723/- per hectare
when soyabean was sown with maize in alternate rows under irrigated

conditions.

Lingegouda et al.(1972) in studies on mixed cropping of groundnut
and hybrid sorghum found that three rows of groundnut and onc row of
sorghum was more profitable (Rs. 3918/- ha'!) than purc groundnut
(Rs. 3123/- ha!) and thus higher monetary returns were gained through

mixed cropping of groundnut and sorghum in the ratio of 3 : 1.

Singh ¢l al., (1972) reported that sesamum could successfully be
grown as an intercrop in high yielding maize and mung,. Intercropping, ot
mung and sesamum grown in alternate rows is preferred over pure crop
of mung. Maize + Sesame gave additional net returns of 33 per cent in
1969 and 47 per cent in 1970 over pure crop of maize.

Gangwar (1976) obtained significantly higher net returns when
maize was sown with legumes than pure maize. Additional returns of R
1828, Rs 1419,
Rs. 1276, Rs. 12571 and Rs. 630 were obtained when it was sown mised

with groundnut, urd, moong, cowpea and soyabean, respectively.

Isgiyanto et al., (1980) reported high revenue from a mixed crop ol
groundnut and early maturing maizc cultivar.

Kalra and Gangwar (1980) revealed that intercropping svstems were
better in increasing the net return per rupec spent over pure crop.
Inclusion of legume as an intercrop with cereals increased the net returns

signiticantly. Groundnut maize was found to be the best combination.



Raikhelkar and Upadhyay (1980) rceported that the crops e,
groundnut, green gram, blackgram and cowpca could be mixed tor grain
as well as fodder purpose in pearlmillet. Further, the cconomic returns
from sowing of one row of any one of the companion crops between
paired rows of pearlmillet at 30-70 cm gave significantly higher returns
from 23.11 to 38.68 per cent over monoculture of pearlmillet.

Roy et al., (1981) reported that the performance of pigeonpea was
most profitable when grown with maize and gave a net income of Rs.
5067/- per hectare. Pigeonpea + groundnut (Rs. 4517/- hal) and
pigeonpea + ragi (Rs. 4182/- ha!), which were statistically at par among,
themselves and also exhibited almost equal profitability. These results
were similar to that reported by Anonymous (1981, 1982 a) under Dapoli

conditions.

In an experiment at Dapoli, when nagali was grown mixed with
horse gram, cowpea, blackgram, sesame in the proportion of 1:1, 2:1, 3:1
(arca basis), the nagli + sesamum (2 : 1) combination recorded the highest

net income of Rs. 398.78 ha'l. (Anonymous, 1982).

Jadhav et al., (1983) recorded increase in monetary returns duce to
intercropping of moong and groundnut in paired planting by .91 and

13.37 per cent, respectively over their normal planting as a monoculture.

Mehta et al. (1985) in their intercropping study with groundnut
reported highest monetary returns from groundnut + arhar grown in the

ratio of 6:1.

Asokaraja ef al., (1987) revealed that intercropping of red gram,
cotton and maize in rows 1.5 or 2.25 m apart in irrigated groundnuts
grown at a spacing of 22.5 x 15 em had no significant adverse cttect on
groundnut yield. The intercrops gave additional vield and increased net

returns.
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Singh and Sharma (1987) observed no adverse effect on maize grain
yield when blackgram, groundnut or mung were intercropped in raln
maize. The intercrops gave additional yields and increased the net returns
and groundnut was found to be the best among, all intercrops.

Nagaraja (1989) reported higher gross monctary returns (Rs. 466/ -
ha'!) from the crop mixtures (Sorghum + pigeonpeas, groundnut ¢
:;igeonpoas, safflower + coriander and millet + cotton) in Anantapur

District of Andhra Pradesh under rainfed conditions. I‘'urther, net income
obtained from these crop mixtures were also high over monocropping,.

Sawant (1989) reported that intercropping of groundnut with COW pPea
in all three ratios (1:1,2:1,3:1) and groundnut + Mustard in 3 : 1 and 2 :
1 ratios was more profitable than sole crop of groundnut. In intercropping,
system, highest cost: benefit ratio was obtained under groundnut +
mustard intercropping. L.owest cost: benefit ratio was under groundnut +
maize intercropping,.

Shahu (1992) studied Pigeon pea + maize intercropping at Rampunr,
Chitawan, Nepal and realized higher gross returns from  Cajanns
cajan+maize intercropping than from sole-cropped C. cajan ov C. cujan
intercropped  with Vigna unguiculata, groundnut, sovbean or |leusine

cCOracana.

Singh and Singh (1993) reported that the paircd-sown maize +
French bean in ratio of 1 : 2 gave the highest net returns (Rs. 10,032 ha'')
and monetary advantage (Rs. 11,941 ha-!), followed by paired-sown maize
+ lentil in ratio of 1: 3. The latter treatment, however, had the highest
benetit: cost ratio (2.37).

Chittapur ¢t al. (1993) studied the performance ol maize + forage
cereal intercropping on black clay-loam soils under rainfed condition.
Maize grain vield decreased due to intercropping. The reduction in vield

was of higher magnitude with 1:2 proportion with forage maize intercrop.



The higher net returns were realized under intercropping of maize +
forage pearl millet. Senthivel ¢t al. (1994) from Tamil Nadu
Agricultural University, Aruppukkottai realized highest mean groundnut
cquivalent yield and net returns from intercropping groundnut with
pigeonpea as compared to sorghum or Paspalum  scrobiculatiom
intercropped with pigeonpea.

Kathmale ¢t al. (1995) studied the intercropping, of groundnut ce. J1 -
24 with castor, sunflower, soybean, sesame, green gram, black gram or
French bean in 6:2 row ratio. Among these, groundnut + sovbean
intercropping gave the highest groundnut cquivalent yicld %And the
highest net returns as compared to all the crops when grown alone.

Dubey et al. (1995) from JNKVV (MP) concluded that sorghum+
soybean or pigeonpea intercropped in paired rows (2:2) fetched highost
biological potential and net profit, followed by their intercropping in
alternate rows (1:1).

Sharma and Sharma (1995) studied the pearl millet based Crop
mixtures  under rainfed conditions at Durgarpura (Rajasthan) and
reported that sowing with mixture of 75% of the recommended seed rate
of pearl millet +25% of recommended seed rate cach of green gram,
cowpea and cluster bean gave the highest cconomic returns followed by
the mixture of 50% seed rate of pearl millet + 25% sced rate cach of Green
gram, cowpea and cluster bean.

Gupta and Rathore (1995) recorded maximum oross returns and net
returns when full recommended doses of fertilizers were applicd 1o cadh
component crop of pigeonpea+scesame intercropping system.

Kalaghatgi ¢t al. (1995) in their experiment on intercropping of
pigeonpcea with pearlmillet realized highest net returns with pearlmillet +

pigeonpea in 4:2 ratio followed by pearl millet + groundnut in 2:4 ratio.
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Khistaria e¢f al. (1996) reported the highest sced yields and the

highest net returns due to sorghum + pigeonpea intercropping (1:1).

Balyan (1997) studied the performance of maize based intercropping,
systems and observed increase in net returns duce to intercropping ot
cowpea, culsterbean or groundnut with maize than maizc alone.

Yadav et al. (1997) from JNKVV, Morena (M) realized the highest
benefit: cost ratio (4.51) and net returns (Rs. 22,227 ha!) from pigconpea +
sesame intercropping system supplied with 100% RDI".

Dwivedi and Bajpai (1997) revealed maximum nct income (Rs 153,
688 ha!) and B: C ratio (4.1) due to pigeonpea + groundnut (I:1)
intercropping system.

Khistaria ¢t al. (1997) reported that the groundnut + sesame (6:3) rosw
ratio recorded  significantly higher groundnut cquivalent  vield
(6.33 q ha'!) and maximum gross returns (Rs. 9021 ha!), which indicated
that intercropping system of groundnut + sesame (6:3) found profitable.

l.ourduraj ¢t al. (1998) reported that groundnut vicelds in the
groundnut + pigeonpea, groundnut + soybean and groundnut + cowpea
intercrops were equal to the yield of mono-cropped groundnut. Nmong, all
the intercropping systems, groundnut + pigeonpea gave the highest net
returns.

Maiti ¢t al. (1998) rcported the highest monctary returns from
groundnut+ sesame (1:2) intercropping system with 60 kg N + 50 kg, 1720
ha-!.

Yakadri ¢t al. (1998) studied the effects of intercropping  of
pearlmillet + groundnut and fertilizer levels on the vield and gross
returns. llighest yield in terms of pearlmillet equivalent and maximum

gross returns per ha were obtained by the cultivation ot pure stand ot



groundnut, followed by intercropping of pecarlmillet + groundnut in 2:

row ratio.

Jana and Saren (1998) studied maize + groundnutl intercropping,
systems and found that maize + groundnut in row ratio 1:2 revealed the
maximum monetary returns and those were about 6 times more than sole
maize.

Kaushik ¢t al. (1998) worked out productive and cconomic
association of pearlmillet and groundnut on loamy sand soils of mid
western plains of Uttar Pradesh. Composite or hybrid genotype of pearl
millet with groundnut in 3: 1 row proportion was found better than solid
crop of groundnut both in terms of net returns while farmer's practice of
growing groundnut in mixed stand with pearl millet  proved

uncconomical.

Moorthy and Das (1999) studied different intercropping ratios of
sesame with the legumes like green gram and groundnut and were also
grown in pure stands. Monetary values werce highest in green gram and
groundnut grown alone while intercrops gave higher vields than purce

sesame.

Patra ¢f al. (1999) qgrom B.C.K.V.V., West Bengal concluded  that
Maize + green gram in a 1:1 row ratio was the most cconomically viable
system with the highest land equivalent ratio (1.54), monctary advantage

(Rs 5973 ha-!), net return (Rs 8541) and net production value (1.83).

Singh and Rahman (1999) from B.A.U., Ranchi rcalized the highest
pigeonpea-equivalent vield (2.34 t ha'!), land cquivalent ratio (1.59), net
return (Rs 11 212 ha-!), benefit:cost ratio (1.96) and production cfficiency
(Rs 39 dav! ha't) duc to pigeonpea + groundnut (1:2 row ratio) intercrop.
This was followed by sole cropping of groundnut (2.04 t pigconpea
cquivalent vield) and the pigeonpea + maize (1:1 row ratio) intercropping,

system (1.46 t).
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Sinha et al. (1999) realized more gross returns with maize + potato
intercropping system, however, the net returns and net returns per rupec
investment were higher in maize + French bean. I'he higher level of
fertilizer i.e. 100% fertilizer dose resulted in significant increase in net

—= o

returns but the net returns per rupee investment were higher with 75
tertilizer dose.

Singh and Arya (1999) conducted a ficld experimoent during, rain
season of 1995 and 1996 under rainfed conditions to study N requirement
of finger millet + pulse (soybean, rice bean and French bean) intercropping,
system. The highest net return (Rs. 6,892 ha!) and benetit: cost ratio (2.12)
were obtained under finger millet + soybean with 75% RIDN application.

Singh ¢t al. (2000) from RAU, Pusa conducted a ficld trial for two
years to study the water-use efficiency and yiceld of purce crops and maize
based intercropping and observed that net returns in the first year did not
differ between maize + groundnuts and maize + turmeric but in the
second year maize + groundnuts gave higher returns.

Adhikari and Sarkar (2000) studied the ntercropping, cffect ot
pigeonpea with 2 legumes, viz., greengram and groundnut under different
levels of piesphate fertilizer and cropping patterns and realized highest
monetary advantage of Rs. 6,670 ha-! in pigeconpea + groundnut paired
row svstemes.

Sarkar ¢t al. (2000) studied the productivitv of chickpea based
intercropping system and found that intercropping of chickpea and
saffloyer in 1: T row ratio proved most efficient svstem resulting in
maximum gross (Rs. 10,846) and net (Rs. 3,346 ha 1) Mmonetary returns and
benetit: cost ratio (1.97). Chickpea sown with barley in 1:2 row proportion
proved to be inefficient intercropping svstem  with minimum  net

monetary returns (Rs. 2,758 ha-!).
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Sarkar and Sanyal (2000) realized maximum monectary advantage
(Rs. 2,913 ha-!) and net returns (Rs. 5,321 ha!) duc to intercrop association
of sesame + groundnut under 3:2 row proportion. An intercropping of

groundnut with sesame was found most beneficial to sole stand of sesame.

Roodagi ¢t al. (2001) from Dharwad studiced the Impact ot
intercropping sunnhemp, maize, cowpea, soybean, groundnut, potato and
French bean on growth, yield and economics of sugarcanc. Intercropping,
of sugarcane with soyabean (ridge and furrow planting with paired row
60-120-60 cm)) recorded the highest net income (Rs. 68 336 ha'') and B: C
ratio (3.21).

Singh and Singh (2001) evaluated different planting patterns of
maize and soybean intercropping. All the intercropping patterns except, |
additional maize row after every 2 rows of sovbean (1:2) recorded higher
monetary returns than sole crops. Among different intercropping patterns
of maize and sovbean, paired maize rows (ecither 30/90 or 16/90 ¢m) 2

rows of soybean gave the highest net return and benefits: cost ratio.

Chandrika et al. (2001) obtained higher net returns of Rs. 14070 and

Rs. 3,331 with groundnut + red gram intercropping, (7:1) in the good and
;

bad vears ie. 1996-97 and 1997-98 respectively. Iligher total vield

advantages and monetary returns were also recorded with groundnut +

red gram intercropping in 7: 1 ratio.

Padhi (2002) found that maize + blackgram at 1:1 row ratio was
more productive, economically and energetically viable system with the
highest net returns and returns rupeet invested. The net return realized
trom this system were increased by Rs 6093 and Rs 1840 ha - and Cnerg
output by 8.14x1000 and 85.53x1000 M] ha ' over normally sown sole
maize and sole blackgram, respectively. Maize + soybean at 1:1 and 2:2
row ratio closely followed this system on the above aspects. Maize +

groundnut, however, at 1:1, 2:1 and 2:2 row ratio although found
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uncconomical compared to sole maize but accruced more profit compared
to sole blackgram.

Ghosh (2002) from Junagadh recorded significant reduction in yield
attributes and yicld of groundnut when 2 cuts of pearlmillet and sorghum
were planned. Hlowever, such yield reduction swas nullifiecd by high
fodder yield and high net returns obtained trom 2 cuts ot pcarlmillet.
Thus, 2 cuts of pearlmillet, onc at 60 days and the other at 106 davs in
association with summer groundnut not only provided additional income
to the farmer but also mitigated the fodder scarcity to some extent in dry
scason.

Satapathy et al. (2002) observed that maizc+arhar 2: 2 ratio gave the
highest gross return and net profit per hectarc. The highest benefit: cost
ratio was obtained from sole crop of arhar followed by maize+arhar 2: 2
ratio duce to more production and higher support price of arhar, whercas

the lowest under sole crop of maize.

Guggari and Kalaghatagi (2005) from RARS, Bijapur revealed
significantly higher grain yield of sole pearl millet than intercroppeoed with
pigeon pea. llowever, pearl millet equivalent vield, net returns and
benefit: cost ratio were higher with pearl millet + pigeconpea intercropping,

system (2:1) over sole crop of pearl millet.

Kumar et al. (2005) reported that intercropping of maize and cowpea
in 2: 2 row ratio produced higher net returns (Rs. 8,346 ha ). Benetit: cost
ratio for sole maize was higher (1.78) than other treatments except maize
cowpea at 2:2 proportions.

Iripathi ef al. (2005) trom CSAUAIL, Kanpur obscerved that
intercropping of chickpea + mustard in 8:2 row ratio recorded maximum
net monetary returns (Rs.17, 101 ha't) and B: C ratio (2.11). Both chickpca

and mustard in sole and intercropping systems responded favourably up
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to 60 kg I’2Os ha-! for net monetary returns over no phosphorous and 30 kg,
P20Os ha-t.

Adhikari et al. (2005) from Chotonagpur Platcau region studied
maize + groundnut intercropping system and obscrved that  sole
yroundnut recorded significantly high net returns (Rs.23, 238 ha ') and B
C ratio (2.38), followed by maize + groundnut in 2:2 ratio ( Rs.18, 595 ha
and 2.32 respectively).

Chalka and Nepalia (2005) from Udaipur cvaluated the
maize+legume intercropping system during rainy scason of 2001 and
2002. Introduction of rainy season legumes in maize did not affect yvield
attributes and yield of maize but significantly increased maize-equivalent
yield. ligher net returns and B: C ratio were obtained bv maize + cowpea
intercropping,.

Verma et al. (2005) from GBPUA'T, Pantnagar concluded that
intercropping of fodder sorghum in narrow row space of pigeonpea (5
cm) with a row ratio of 1:2 was the most remuncrative which save highest

net returns (Rs. 30, 179 ha-) and B: C ratio (4.96).

Rana et al. (2006) from GBPUA'T, Pantnagar studied the feasibility of
various intercrops viz. lentil, mustard, maize, rajmash and rapeseed with
autumn sugarcane. It was observed that sugarcanc + maize gave the

highest net returns (Rs. 124, 874 ha'!).

Dutta and Bandyopadhyay (2006) conducted a ficld experiment to
cvaluate  the  production potential  and  cconomic feasibility of
intercropping groundnut with pigeonpea and maize and it was concluded
that groundnut + pigeonpea in 5:2 row proportion or groundnut + maizce
in 4:2 row proportion was most remunerative in respect of net returns and

B: C ratio.
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Srivastava and Bohra (2006) from Bl1U, Varanasi found that
association of wheat with mustard under 5:1 row ratio was more
sustainable as it accounted for higher values in terms of net returns

(Rs. 28, 634 ha't).






CHAPTER III
MATERIALS AND METHODS

The present investigation “Lffect of levels of fertilizer and row
proportions on sweet corn (Zea mays saccharata) and groundnut (Araclus
hypogaea) intercropping” was conducted at Agronomy farm, College of
Agriculture, Dapoli, Dist. Ratnagiri (M.S.) during rabi scason of the vears
2003-04 and 2004-05. The analytical work was done in rescarch laboratory
of the Department of Agronomy. The materials used and methodology
adopted during the investigation are explained in this chapter.

3.1 Experimental site

The field experiment was conducted in plot no. 42 of "B’ block. The
site was selected on the basis of the suitability of soil for growing
groundnut and maize. Topography of the plot was fairlv uniform with a

gradual gradient towards the south direction.
3.2 Soil

The composite soil samples from 0-30 cm. laver were taken with the
help of screw auger before the layout of an experiment and after harvest of
crop. Soil thus collected was air dried and preserved properly in the
aluminum boxes. It was then analyzed for the various physico-chemical
properties. The techniques used for determination of various properties

are given in Table 1.

The soil of the experimental field was sandy clav loam in texture
and slightly acidic in reaction with pkl 6.73. It was high in available

nitrogen, low in phosphorus and medium in potassium content.



Table 1 : Mechanical, physic
(0-30 cm)

. Soil component analyzed

A] | Mecchanical analysis

S(‘ n Cl ( Yo )

al and

r

Silt (%)

Clay (%)

l'extural class
. ! ,
B] Physical properties

‘ Bulk Density (g cot)

| Walter Holding Capacity (%)
i
| Pore space (96)

21.75 j Bouyoucos | lydrometer Nethod

Sandy
clay loam

Particle Density (g cct)
Volume Expansion (%)

] Chemical properties

Avail. Nitrogen (kg ha-t)

‘ Avail. Phosphorus (kg hal)

Avail. Potassium (kg ha-t)

} -

Organic Carbon (%)

’ Soil pH

3.3 Climatic conditions

327.63

28916

6.73

G-

chemical composition of the soil

Methods used and reference

(Bouyoucos, 1962)

Keoen Rackzowski Nethod
(Piper, 1950)

}

Alkaline permanganate Method
I (Subbaiah and Asija, 1956)
|

Brav’'s Nothods Noo |

(Bray and Kurtz, 1945)
IFlame Photo meter Method
(Jackson, 1973)

Walkelv and Black Titration NMeothod
(Black, 1963)

Beckman pl | meoter, (Jackson, 19773)

Agronomy farm, College of Agriculture, Dapoli is situated in the

subtropical region at 17.1° North latitude and 731" Hast longitude having,

clevation of 250 m above the mean sea level. FThe climate is sub-tropical



which is characterized by warm and humid atmosphere. The data
regarding different weather parameters recorded at the meteorologjical
observatory at Agronomy farm, College of Agriculture, Dapoli during the
period of experimentation are presented in 'l'able 2a and 2b.

Table 2a : Weather data during the crop growth period, 2003-04

Ir Met | Period Temp. (°3 ‘ Relative | S.H. W.S. | Evap.
I Wk - ! Hum. (%) ~ (hrs (Km (mm
| Max. Min. , Mor. Y AN per per hr) per
- - l . day) » davy)
17 19.11 -- 25.11 335 ' 169 97 | 63 8.3 20 36
18 26.11 --02.12 33.1 15.3 ’ 96 ’ 58 8.9 2.6 3
19 ‘ 03.12 -- 09.12 32.9 138 97 ! 38 8.4 2.5 33
50 10.12--16.12 326 | 13.8 97 58 BT 2.5 33
51 17.12--23.12 | 31.7 | 121 9% | 55 88 2.7 A
52, 24.12--31.12 314 | 138 | 88 ' 57 8.7 2 3.3
01  01.01--07.01 | 31.0 123 | 93 57 8.2 2.6 3
02 08.01 - 14.01 } 31.7 | 11.8 93 | 54 8.8 2.9 37
03 15.01 -- 21.01 315 ' 131 97 57 9.0 08 18
04 22.01 -- 28.01 ( 286 | 130 | 96 | 62 8.5 3.0 3.5
05 29.01 -- 04.02 29.6 14.9 91 ol 9.0 19 36
06 ' 05.02--11.02 319 112 95 76 S| 36 15
07 12.02--1802 | 325 | 138 l 94 74 o 3 1o
08 | 19.02--25.02 325 | 14.0 95 ‘ 50) 9.3 3.8 Lo
09 26.02 -- 04.03 | 332 15.4 94 57 9.2 3.8 1.8
10 05.03--11.03 339 | 17.2 ( 96 63 8.9 1.0 S
1 1203 - 18.03 345 | 17.6 96 ! 59 9.2 1.2 1.7
12 19032503, 340 190 97 9 8. 1.3 A
13 26.03 - 01.04 334 | 18.8 ’ 85 73 8.8 5.0 5.
14 02.04 -- 08.04 328 ' IR.6 95 78 9.0 5.0 5.0

o)

1> 0904 -- 1504 ; 336 188 93 7 9.9 5.4 O
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Table 2b : Weather data during the crop growth period, 2004-05

Met | Period Tehp. (°Q) Relative | S.H. W.S. | Lvap.

. Wk l e Hum (“0) I (hrs | (Km ' (mm
Max. | Min. | Mor. AN per  perhr) = per

| day) day)
47 19.1--2511 | 341 | 145 @ 94 ’ s0 | 89 24 | 5
48 | 261120212 | 324 | 125 ' 92 l 44 8.9 2.4 4.0
19 03.12--09.12 | 323 | 11.1 91 28 | 8.6 2.2 | 5
50 ‘ 10.12--1612 | 326 | 108 9% | 36 8.2 TCI ¥
51 1712--2312 311 | 114 | 96 | 49 | 85 2.1 33
52 | 2412 --31.12 | 322 | 137 | 95 51 . 7.7 e 29
01 0LO1-—-07.01 | 306 ' 14.0 94 51 73 ' 27 3.6
02 ‘ 0801 — 1401 | 307 | 103 [ 97 |48 B2 | 2.7 ‘ 3.9
03 15.01--21.01 | 305  10.0 96 41 83 3.0 2
04 | 2201--2801 | 311 | 125 97 50 | 78 29 2.6

| 05 29.01--04.02 | 288 | 128 95 52 7.8 a1 | oas
06 03.02--11.02 321 | 129 ' 96 | 47 8.6 3.4 4.0
07 12.02--18.02 | 333 | 123 93 | 52 9.0 3.8 »
08 19.02 - 25.02 28.1 10.2 92 50 913 13 1.6
09 2602--04.03 | 316 | 157 | 91 o8 | 8. 36 3
10 05.03--11.03 |, 306 . 142 | 96 Ood 7.9 48 1
11 1203--18.03 | 343 | 143 93 56 i 9.2 3.9 5.3
S22 190322503 | 316 169 92 62 8.2 K 5.1
13 | 2603--01.04 | 322 | 149 | 90 58 | 8.6 15 5.5
14 02.04--0804 | 335 @ 202 93 | 69 8.5 15 5.9
15 | 09011500 | 327 | 191 84 62 85 | 4.7 o1

Data from Table 2 indicated that during the period o
experimentation mean maximum temperature varied from 281 °C to
34.3 °C and mean minimum temperature varied trom 10.0 °C to 20.2 °C. In
case of relative humidity, maximum humidity varied from 84.0 per cent to

97.0 per cent and minimum humidity varied from 36 per cent to 78 per



Fig. 1. Mateorological observations during the crop growth period
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cent. The sunshine hours per day varied from 7.3 hrs. to 9.9 hrs. 1 he speed

of wind ranged from 1.9 to 5.6 km per hour. I'he evaporation valuoes

o
increased with increase in daily temperature and wind speed and they

were in the range of 2.9 to 6.3 mm per day. In general, the weather
conditions were favourable for groundnut and sweet corn during, both the

years.
3.4 Cropping history of the Experimental Plot

T'he details of crop grown on the experimental plot during the
preceding four years are given in Table 3.

Table 3 : Cropping history of the experimental plot
- * — == - =

Season
Year pn e S -
Kharif Rabi
1999-2000 | o Pe;a ddyv | Groundnut
2000-2001 Paddy Groundnut
2001-2002 Paddy ' Groundnut
2002-2003 Paddy | Groundnut
2003-2004 Paddyv Groundnul + Sweel corn
(xperimental crops)
2004-2005 Paddy ! Groundnut + Sweet corn

(Ixperimental crops)

\ | )

3.5 Experimental details

T'he experiment was carried out in ‘Randomized Block
Design’ with three replications. The treatments comprised ot two sole
crops and three intercropping combinations with thred NPK fertilizer

levels, I all there were fifteen trecatments.

3.5.1 Treatment details and their symbols

'he treatment details along with their symbol are given in Lable 4.



Table 4 : Treatment details

Symbol | 7 Treatment
1, 1 Sole Gr()undﬁﬁt with 75% RDF
R Sole Groundnut with 100% RDF
1 Sole Groundnut with 125% RDF
Ty Sole Sweet corn with 75% RDF
1= Sole Sweet corn with 100% RDI-
1. “Sole Sweet corn with 125% RDI
1 | Groundnut + Sweet corn, 1:1 proportion with 75% RDI
s Groundnut + Sweet corn, 1:1 proportion with 100", RDE
Tu | Groundnut + Sweet corn, 1:1 proportion with 125% RDI-
Tho Groundnut + Sweet corn, 2:1 proportion with 75% RDF
Ty } Groundnut + Sweet corn, 2:1 proportion with 100% RDI
I'i2 Groundnut + Sweet corn, 2:1 proportion with 125% RDF
T - Groundnut + Sweet corn, 3:1 proportion with 75% RDI
I - Groundnut + Sweect corn, 3:1 proportion with 100 RDt
s Groundnut + Sweet corn, 3:1 proportion with 125% RDFE

3.5.2 Plotsize
e Gross plot ; 4.50x 4.20m
e Net plot ; 3.90x 4.00m - Groundnut
3.60x 3.80m - Sweet corn

e Design ; Randomized block design

e No. of trcatments : 15

e Replications : Three

e lotal plots : 45

e Cultivars : 1G-26 (Groundnut)

Sumadhur (Sweet corn)

3.6 Cultural operations

HN

Details of the cultural operations followed durine the course of
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f 4.30 m 0.75m \‘
= <
= T, Ty T L L
R-1 T- T Ts T Ty r
T2 Tis T: I's Ty
Ty Te T; Tn The
I R-I1 T, T3 Ts TS T
T- T2 T Ts Ty
| T T- rs T Ty
R-I11 Tye T, Tho T, Ty
Tys Te T, T2 Ts
Treatment details ﬁ
I - Sole groundnut with73% RDIE T+ Groundnut © Swecet corn (2.1 with73%4 RDI
1, - Sole groundnut with100% RDF T,y Groundnut + Sweet cormn (2 with 100%6 RDI
I, Sole groundnut with 125% RDFE [a- Groundnur @ Swect cormn (2 0 rwith 12370 R
Iy Sole sweet corn with7 3% RDE I Groundnut + Sweet corn (3 Trwith?s%, R
. Sole sweet corn with 100 Rt 4 Groundnut ¢+ Sweet cornt 3 1y with 100 R
I, Sole sweet cornwith 125% RDE T« Groundnut - Sweet corn (31 with 125324 R
I Groundonut - Sweet corn (1: ) with75% RDF
Iy Groundnut - Sweet corn (1) waith100%6 RDFE
I Groundnut - Sweet corn (I Ty with 125%, RDF
Fig. 2. Plan of layout of the experiment
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Table 5: Schedule of field operations

Sr. Fief&Tperaiions
No.
1. \ l’?e}?(ratory tillag—e_‘— -
“ a. Pﬁu?’l;m;) by Tractor -
b. Clod cr uslunb -
¢.  Stubble collection -
| d. I’lankmg and Levdmg -
’ e Lavoul of plot 7
Ot PIO}"'EII’:‘I'EO[ flat beds )

" 8 I\lalkmg with mar ker '

S()Wlng by dlbblxng 7

W N

’ Gap filling
[T hinning

Fertilizer a appllcatlon

aiwe

1. For yxoundnut

a. 100% N, P and K

1.  For sweet corn

"a.  Basal dose (40 % N) an N) and full P and K

j b. Band plac cment (40% N)

4‘@: Band pl(u ement (20% I\)
6. | Weed control

Iand weeding

7. lrngatu)ns
:
9.  Plant protection 7 -
a. /\pplu ation of Phorate

I b. ‘%pm\ of Endosulfan and Bavistin
NS Sprav of NMonoc hrotophos and Kawach

i d. 93prd_v1;?[)71‘11101'0\:1;(ITLWIm)

10. Picking of cobs and c_uTting of stover

11. llarves}irngi(;f groﬁndnul .

Y

Date of operation
2003-04

26.

2,03

21

103
A1.03
11.03
103
103
103
1103
> 1103
4.12.03
1203

5.11.03

11.03

1O0.01.04

25.12.03
14.01.04

25

26.
12,03

07

24

11.03

12.03

10.01.04
26.01.01
10.02.04
241.02.04
10.03.04
23.03.04

26

2,03

1OLO1 08
2501 0
02.03.044

03.01.0-4
14.02.04
21.02.04
23.02.04
2,7.02.04
O07.04.04
08.04.04

2004-05

10.11.04
14 11.04
16.11.0
17.11.014
[7.11.04
18.11.04
19.11.01
20.11.04
28.11.01
05.12.04

2001 1.04

20.11.04
15.12.04
0-1.01.05

20.12.04
09.01.05
2001 1.0
03 12.04
21.12.01
0Y.01.05
25.01.05
11.02.05
20.02.05
13.03.05
26.03.05

20.12.04
O4.01.005
19.01.05
2R.02.05
209.01.05
08.02.05
15.02.05
18.02.05
22.02.05
10.04.05
11.04.05
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3.6.1 Preparatory tillage

Ploughing of the experimental field was donce with a tractor-
operated plough, followed by harrowing with spring tooth harrow. After
that, clods were crushed' by using tractor-operated rotavator. Then

planking was done to level the field and to bring it in good tilth.
3.6.2 Layout of the field

l.,ayout was done after planking the field, according to the
randomized block design. In all there were 45 plots and 15 plots in cach
replication. The experiment was replicated thrice.

3.6.3 Seed material

Groundnut cultivar, TG-26 and sweet corn cultivar, ‘Sumadhur’
were used in the present investigation. The sced material of groundnut
and sweet corn were obtained from A.R.S. Digraj, Dist. Sangli (M.S.) and
Mahyco Seeds L.td. respectively. The germination was 91 per cent, which

resulted in good crop stand in the field.

The sweet corn cultivar, ‘Sumadhur’ was usced in the present
investigation. The secds were obtained from NMahyeo Seeds Ltd. Hho
germination was 89 per cent, which resulted in good crop stand in the
ficld. The germination was 91 per cent, which resulted in good crop stand
in the field.

3.6.4 Seed treatment

Sceds of groundnut were treated with Thirum @ 3 g kgt of seed,
before sowing in order to protect them against fungal discases. On the
other hand sweet corn seeds were treated by the manufacturer with
fungicide.

3.6.5 Sowing of seeds

Seeds of groundnut and sweet corn were sown at the different

spacing and row proportions as per the intercropping treatments. wo

sceds were dibbled at each spot at about 5 cm depth. After sowing sceeds



were covered with soil. Spacing adopted for groundnut was 30 x 10 ¢
While, in case of sweet corn it was 45 x 20 cm. The distance between two

consecutive rows of groundnut and sweet corn was 37.5 cm.
3.7 Other details
3.7.1 Application of Manures and Fertilizers

Well decomposed poultry manure @ 5 t ha! was uniformly applicd
in each gross plot and mixed thoroughly into the soil at the time of fand
preparation.

Nitrogen, Phosphorus and Potash were applied in the form of urea
(46.4 % N), single super phosphate (16 % I’-0-5) and muriate of potash
(60 % K-0) respectively. For groundnut and sweet corn, the recom mendeoed
doses 25 ;@ 50 @ 50 and 150 : 50 : 50 kg NPK ha'! were applied. The
recommended dose of each ctop was applied in their respoctive rows as

per the proportion in intercropping.

Nitrogen, Phosphorus and Potassium were applied as per the
treatments. Full dose of nitrogen, phosphorus and potash was applipd Lo
groundnut at the time of sowing. For sweet corn, uniform dose ol
phosphorus and potassium @ 50 kg ha! cach along with 40% N were
applied as a basal dose at the time of sowing. Remaining 40 Y% N was

applied at 25 DAS and 20 % at 45 DAS or at'pre-tasseling, stage.
3.7.2 Gap filling and thinning

Gap filling was undertaken 8 DAS to maintain uniform plant
population of groundnut and sweet corn wherever necessary. Similarly,
thinning was carried out at 15 DAS in order to maintain one plant of sweet

corn per hill.
3.7.3 Weed control

[{and weeding was undertaken twice i.e. 30 and 50 DAS to keep the

weed population under control.



3.7.4 Irrigation
The irrigations were given after 70 mm CPL. First irrigation was
given immediately after sowing. In all 9 irrigations were required for the

crops.
3.7.5 Plant protection measures

To control stem borer, Phorate 10 G granules «@ 10 kg per ha were
applied 30 DAS. For controlling the sucking pests and leat blight discasc,
sprays of Endosulfan @ 1.7 ml per liter of water and Bavistin 2.0 g per liter
of water were taken 45 DAS. At 60 DAS spray of Monochrotophos 2 ml
and Kawach 1.0 g per liter of water were taken tor controlling cob borer
and leaf blight. Same sprays were repeated for groundnut during pod
development stage to control sucking pests and to prevent rust discase.
Sprays of Dichlorovas (Nuvon) 1 ml per liter of water was taken at 70 and

80 DAS to control cob borer on sweet corn.
3.7.6 Harvesting

The cobs were picked at green stage i.c. carly dough stage from the
standing crop. The cobs from ring line were removed separately to remove
the border effect. The weight of green cobs and other observations of
green cobs were recorded from the net plot. After removing, the green cobs
from the plants, the fodder was harvested and green biomass weight was

also recorded from the net plot.

The groundnut crop was harvested when the pods were matured
fully. Harvesting was carried out manually by uprooting the plants. Five
observation plants were harvested separately for recording  the
observations. The plants from net plot were harvested after removing, the

ring lines.
3.8 Growth Studies in groundnut

FFor assessing the effect of different treatments on the growth and

development of groundnut crop, periodical biometric observations were
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recorded. First periodical observation was recorded at 30 DAS. T hen after
they were recorded at 60, 90, 120 DAS and at harvest. Particulars of the
observations recorded in respect of the experimental crop are mentioned
in Table 6.

Table 6 : Details of biometric and other observations of groundnut

i

| Sr. Particulars Frequency DAS
" No.
A. Pre harvest studies
1. Height of plant (cm) 5 30,60,90,120
2. Number of functional leaves per plant | 5 | PDAS and at
3. Number of branches per plant 5 harvest
- }-l Dry matter PLOL,{U'CBS”_(A% pl?nt"‘) | 5 |
Post harvest studies | |
I. Number of pods per plant 1 At harvest
J - 2. Weight of pods per plant (g) |
’ 3. Weight of kernels per plant (g) ‘ |
4. 100 kernel weight (g) | !
5. Pod vield (q ha't) I
' 6. Kernel vield (g hat) l
‘ 7. Haulm viceld (q ha'!) | I
| C. Soil analysis
l. Available nitrogen (kg ha-t) 2 Betore
2. Available phosphorus (kg ha!) 2 sowing and
3. Available potassium (kg ha'1) 2 at harvest
D. ; Plant analysis
\ 1. Nitrogen content in the kernel, ! At harvest
( shell and haulm |
| 2. Phosphorus content in the kernel, 1
shell and haulm |
" 3. Potassium content in the kernel, | I
‘ - shell and haulm !
E. Quallty studies
‘ I. Protein content of the kernel (%) ‘ l At harvest

; | 2. Qil content ot the kernel (%) I

1



3.8.1 Pre harvest Studies
3.8.1.1 Height of plant

The height of five randomly selected and marked plants in cach plot
was measured from the ground level to the collar of the upper most fully
opencd leaf. Average of five plants was worked out to get the mean height

per plant.
3.8.1.2 Number of functional leaves per plant

The number of functional leaves per plant was recorded in order to
get the idea of growth and vigour of the plants in various treatments and
the average was worked out. A leal with all leaflets intact and having dark

green colour was considered as functional leat.
3.8.1.3 Number of branches per plant

The number of branches per plant was worked out by counting, the
lateral branches of five observation plants and average number of

branches was recorded.
3.8.1.4 Dry matter per plant (g)

For dry matter, one plant was randomly sclected from  cach
treatment plot at the time of every observation. Plant was uprooted and its
roots were removed from the collar. The plant was chopped into small
pieces, kept in a labeled brown paper bag and dricd first in the sunlight
and then in thermostatically controlled oven at 50-60"C temperature till
there was no loss in weight. The weight of dried plant was recorded as dry

matter.
3.8.2 Post-harvest study
3.8.2.1 Number of pods per plant

The number of mature pods from five representative plants awas

counted and average was worked out.



3.8.2.2 Weight of pods per plant (g)

The total weight of mature pods from five representative plants swas
recorded and average was worked out.
3.8.2.3 Weight of kernels per plant (g)

Pods from the five representative plants were shelled and total
weight of kernels was measured and then it was divided by five to record

the weight of kernels per plant.
3.8.2.4 100-kernel weight (g)

A random sample of 100 kernels was taken trom the total kernels
obtained by shelling of 250 g pods from each net plot. Their weight was
recorded as 100-kernel weight.

3.8.2.5 Pod yield (q ha?)

Pod yield obtained from each net plot was measured after thorough
dryving and converted to per ha dry pod vield.
3.8.2.6 Kernel yield (q ha!)

The kernel yield for each treatment was obtained based on shelling,
percentage and dry pod yield per ha.
3.8.2.7 Haulm yield (q ha-!)

® . : : .

After separation of pods, plot wise acrial parts were sun dried tor
seven davs. Air dry weight of this produce was taken as haulm vield per
net plot and expressed on hectare basis.

3.8.3 Soil Analysis

Fhe soil analysis was carried out from the samples drawn trom the
cach net plot after harvest of the crops and a composite soil sample taken
before sowing of crops, for available nitrogen, available phosphorus and

exchangeable potash.



3.8.4 Plant analysis

The plants samples after harvesting were utilized tor chemical
analysis. The plant parts were separated into kernels, shells and haulm.
Treatmentwise dried samples of the kernels, shells and haulm were

powdered (100 mesh) separately and used for analvsis,
3.8.4.1 Nitrogen content in the kernels, shells and haulm (%)

Treatmentwise nitrogen content in the kernels, shells and haulm o1
groundnut was determined separately by micro-Kjeldah!l method.
3.8.4.2 Phosphorus content in kernels, shells and haulm (")

Treatmentwise samples of the kernels, shells and haulm woere
digested according to procedure of Jackson (1973) and the digested
samples were subjected to analysis for phosphorus by Vanadomolvbdate
yellow colour method.
3.8.4.3 Potassium content in the kernels, shells and haulm (%)

T'he extract prepared for phosphorus determination from the plant
samples was used for determination of total potassium by Flanwe
photometer as suggested by Jackson (1973).

3.8.5 Quality studies
3.8.5.1 Protein content of the kernels (%)

Total N content was determined from the kernels of cach treatment
by modified micro—KjeHahl mcethod. Then to get the protein percentage
from the kernel f()llowi.ng formula was used.

Per cent protein = % N x 6.25
3.8.5.2 Oil content of the kernels (")

Oil content in the groundnut kernels was estimated by using,

Soxhlet apparatus and percent oil content was multiplied by kernel yield

to get total oil vield.



3.9 Growth Studies in sweet corn

In order to assess the cffect of different treatments on the growth
and development of the experimental crop, periodical observations were
recorded. First periodical observation was recorded at 30 DAS. | hen after
they were recorded at 60 DAS and at harvest. Particulars of the important
observations recorded in respect of the experimental crop are mentioned
in lable 7.

Table 7: Details of biometric and other observations of sweet corn

‘I Sr. { " Particulars Frequency Days after
No. B S sowing
A. | Pre harvest studies

1. Height of plant (cm) ! 3 30, 60 and
2. Number of functional leaves per plant 3 at harvest

3. Dry matter production (g plant!) 2

Post harvest studies 7 ‘ ;
. LLength of cob (cm) . At harvest
. Girth ot cob (cm)

. Average weight of cob (g)
. No. of grain row per cob

(OS2 RO I N R

. No. of grains per cob

6. Weight of grains per cob
7. Green cobs vield (g ha't)
8. Green stover vield (g hat)
9. Total biomass production (g ha ')
10. HHarvest index
1'1. 1000 grain weight
C. ’WSoil anal);sis o
L. Available nitrogen in soil
’ 2. Available phosphorus in soil
3. Available potassium in soil |

- Betore
sowing and

N N

" at harvest
D.  Plant analysis i ‘
I. Nitrogen content in the grains, cob ‘ ! At harvest
sheath, cob axis, lcaves and stem
2. Phosphorus content in the grains, |
‘ cob sheath, cob axis, leaves and stem
3. Potassium content in the grains, cob l
sheath, cob axis, leaves and stem plant
E. Quality studies
1. Sucrose content (%) in grains I

At harvest

| 2. Protein content in drv grains (%) |



3.9.1 Pre harvest Studies
3.9.1.1 Height of Plant

Height of the five randomly selected and marked plants in cach plot
was measured from the ground level up to the collar of the upper most
fully opened leaf up to the pre-tasseling stage. After tasscling it was
measured from ground level up to the base of tasscl. Average of five plants

was worked out to get the mean height per plant.
3.9.1.2 Number of functional leaves
T'he number of functional leaves per plant was recorded by counting

the fully opened functional green leaves of five observation plants and the

average was worked out.

3.9.1.3 Dry matter per plant (g)

For dry matter, one plant was randomly sclected from cach
treatment (plot) at the time of every observation. The plant was uprooted
and its roots were cut. The plant was chopped into small picces, kept in the
labeled brown paper bag and dried first in sunlight followed by
thermostatically controlled oven at 50-60 *C temperature till complete

drying. I'he weight of fully dried plant was recorded as dry matter.
3.9.2 Post-harvest study

3.9.2.1 Length of cob (cm)

After harvesting, the length of green cobs from the five observation
plants was measured from ecach treatment (plot) and then mean was
worked out. The length was measured from the lower most row of the
kernels on the cob up to the tip of the cob. Then the average was worked
out.
3.9.2.2 Girth of cob (cm)

Girth of cobs from the five observation plants was measured from
each treatment (plet) and then the mean was worked out. The

measurements were recorded at 1/3 portion from the basce of the cob.
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3.9.2.3 Average weight of cob (g)

Weight of the cobs from the five observation plants was taken alony,
with the sheath and then the average weight per cob was worked out.
3.9.2.4 Number of kernel rows per cob

Number of kernel rows from the cobs of five observation plants
was counted individually and then average number of row per cob was
worked out.

3.9.2.5 Number of kernels per cob

The kernels from the cobs of five observation plants were counted
for recording the observation. After counting the total kernels, average of
the kernels per cob was worked out.

3.9.2.6 Weight of kernels per cob (g)

All the kernels from the green cobs of five observation plants were
separated and their weight was recorded. | hen average weight of kernels

per cob for cach treatment was worked out.
3.9.3 Yield Parameters
3.9.3.1 Green cob yield (q ha!)

The cobs picked at green stage (along with sheath) from cach net
plot were weighed in kg. Then the weight was converted on hectare basis.
3.9.3.2 Green stover yield (q ha!)

After removing the green cobs, the plants were immediately
close to the ground at green stage from cach net plot and their tresh
weight was recorded in kg and finally it was converted on hedctare basis.
3.9.3.3 Total biomass production (q ha-)

I'he fresh weight of green cobs and green stover recovered from
cach nct plot were summed to get total biomass production per net plot

This was converted on hectare basis
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3.9.4 Chemical Analysis
3.9.4.1 Soil Analysis

Soil analysis was carried out from the composite sample collected
from cach net plot at the harvest. It was analvzed for available nitrogen,
available phosphorus and exchangeable potash.
3.9.4.2. Plant analysis

The plants sampled for dry matter determination at harvest were
utilized for chemical analysis. The plant parts were separated into leaves,
stock, kernels, shecath and axis of cob. The dricd samples of leaves, stock,
grains, sheath and axis of cob were powdered (100 mesh) separately and
used for analysis.
3.9.4.3 Nitrogen content in the kernels, sheath, cob axis, leaves and

stock of the plant (")

Nitrogen content in the kernels, sheath, cob axis, [caves and stock ot

sweet corn was determined separately by micro-Kjeldahl’s method.

3.9.4.4 Phosphorus content in the kernels, sheath, cob axis, lecaves and

stock of the plant (“4)

The samples of kernels, sheath, cob axis, lecaves and stock were
digested separately according to the procedurce of Jackson (1973) and
digested samples were subjected to analvsis for phosphorus by

Vanadomolybdate yellow colour method.

3.9.4.5 Potassium content in the kernels, sheath, cob axis, lecaves and

stock of the plant (")
The same extract prepared tfor phosphorus estimation from the
plant samples was used for determination of total potassium by FFlame

photometer as suggested by Jackson (1973).
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3.9.5 Quality studies
3.9.5.1 Sucrose content in the kernels at green stage

The fresh kernels from each treatment plot were separated and
crushed into mortar and then the juice was extracted from the kernels.
About 25 ml juice was taken and sucrose content (%) was estimated by the

l.ane and Eynon method using Fehling solution.
3.9.5.2 Protein content in the kernels (")

Total N content was determined from the kernels of cach treatment
plot by modified nwicro-Kje\dahl method. Then to get protein percentage
from the kernels following formula was used.

Per cent protein = % N X 6.25
3.10 Economics

The gross monetary returns in rupecs per h'g‘c.ten'v were worked out
on the basis of pod and haulm vield of groundnut and cob and green
biomass vield of sweet corn. The prevailing market prices of groundnut
pods and sweet corn cobs were considered. Similarly, the cost of
cultivation of the CI'Op- crops-! under the individual trecatment was worked
out by taking into account the cost of all the inputs and operations tfrom
preparatory tillage to harvest. The net returns per hectare were caleulated
by deducting the cost of cultivation per hectare from the yross returns per
hectare. Cost: Benefit ratio for cach %rcatmcnt was calculated by dividing,

gross returns by cost of cultivation.
3.11 Statistical Analysis

Statistical analysis of the data related to the characters of groundnut
and sweet corn, studied during the course of investigation was carried out
through the procedure appropriate to the randomized block design
described by Panse and Sukhatme (1967). Significance of the treatments

was tested by I test at 5 per cent level. The critical differences were
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calculated when differences among the treatments were found significant
by 'I' test. The results are given in tables and depicted by diagram and

figures whenever necessary.

The data on intercropping experiments consists of viclds of at least
two crops, which differ, in all respects like growth habits, nutrient content,
yield potential, etc. These two crops grown together may have different
types of relationship due to which one crop has cffect on other or vice
versa. Therefore, two crops need to be evaluated relative to their response
in monoculture and mixture. The response of cach crop is to be evaluated
by some measure of their joint response and cffect of cach crop in
responsce of other in the mixture needs to be assessed. Therefore Bivariate
Method of analysis suggested by Pearce and Gilliver (1978) was applied to

the yield data recorded on groundnut and sweet corn.

For assessment of intercropping experiment different indices were
worked out to determine advantages of the intercropping svstem over
mono-cropping system. The following symbols have been used in the

formulae of these indices :
vi — Sole crop (pure stand) yield of crop A.
yvi — Sole crop (pure stand) yield of crop B.

vy - Intercrop vield of crop A, when grown with crop B as intercrop.

vir — Intercrop vield of crop B when grown with crop A\ as intercrop.
a; - Proportion of area allotted to crop A in intercropping,.
aj — Proportion of area allotted to crop B in intercropping,

. - Unit price of crop A.
I’, - Unit price of crop B.
Different indices worked out for this replacement series are given

below:



1) Relative Crowding Coefficient (RCC)

This coefficient was proposed by de Wit (1960) and examined by
tlall (1974). The RCC is useful for replacement series of intercropping,
experiments. RCC for each crop gives a measure of weather that crop has
produced more or less yield than expected yield. For examples, RCC for
crop A is,

Inter crop vield of crop A x Proportion of arca under crop Bin intercropping,

K., - - -
K (Yicld of sole crop A - Intercrop vield of crop A) x Proportion of arca under crop A\ mmtercropping,
Yu : a]x
K“ = - ) 7—- , )x
(} 11 ) iy ) ax]
If kij > 1, then there is yield advantage of crop A in intercropping,. It
therc is no effect of intercropping on the yield of crop A, then ki = 1; k, < 1

indicates the yield disadvantage due to intercropping. Similarly onc can
compute k;, the RCC for crop B. The component crop with higher relative
crowding coefficient is the dominant one and is more competitive than the
associated crop.
2) Relative Yield Total (RYT)

Relative yield total was proposed by de Wit and Van den Bergh
(1965). The relative yield total of two crops is equal to the mean of the
relative yields and is given by,

RYl:l _yn‘+ _V],
2 Yii y” .

3) Aggressivity (A)

Aggressivity was proposed by McGillchrist and 1renbath (1971),
who extended the work of Williams (1962) and McGillchrist (1965).
Aggressivity of crop A with crop B gives the simple difference between
the expected relative yields only. Aggressivity of crop A with crop B is

given by,



\ _Intercrop vield of crop A Intercrop yield of crop B
e - - TTTot T T - N
! Ixpected vield of crop A Expected yicld of crop B

= Expected relative yield of crop A - Expected relative vield of crop B

If the aggressivity value of a component crop with other component
crop is zero, then the two component crops are said to be equally
competitive. Aggressivity values of greater than zero indicate that once
crop is dominating over the other. As it is based on a sample difference,
the interpretation of intercropping treatments may become ditticult it the

values are identical in different treatments.
4) Competitive Ratio (CR)

Willey and Rao (1980) proposed another index i.c. competitive ratio.
The competitive ratio of two crops is given by the ratio of their respective
expected relative vields. The competitive ratio of crop A with crop B s

given by,

v, : )
CR=_"" , 7

5) Crop Performance Ratio (CPR)

Azam Ali et al. (1990) defined crop performance ratio as the
productivity of an intercrop per unit area of groundnut compared with
that of expected productivity from sole crops sown in same proportional
area. The crop productivity in the intercrop can be expressed as partial

CPR.
CPR, =
Where Qn and Qu are productivity of crop A in intercrop and sole

crop, respectively and Py is proportion of crop A inintercropping. As sole

crop vields are multiplied by their sown proportions in the intercrop. CPR



provides expected productivity in intercrop. CI’R for both ¢crops A and B is
defined as,
+Q
(.PI{ - Qlu h
P, Qg P, Q

The particular CPR always compares the performance of cach
species with unity and the departure from unity is a measure of fractional
advantage or disadvantage of the crop, when grown as an intercrop. It
may be noted here that

CPR = CPR; + CPR,
6) Crop Equivalent Yield (CEY)

lL.al and Ray (1976), Verma and Modgal (1983) proposed cconomics
of crops by converting grain sced-! fodder! etc. in terms of gross returns
for valid comparison and obtained wheat equivalent vields as,

C[:JY = (i ,Vll + C| )';7

Where, ¢, = P¢, /P

Paand Pw are per unit prices of ith crop and wheat, respectivelyv.
7) Land Equivalent Ratio (LER)

Willey and Osiru (1972) defined 1LIER as relative arca of the some
crop that would be required to produce the equivalent vield achieved by
intercropping and is given by,

Yy Y

ILER = + =1 + 1.
\Y \Y

Jon 2o

Where, I and 1 are known as component 1 I:Rs or partial I 1'Rs.
8) Relative Yield Loss (RYL)

Banik and Bagchi (1996) proposed relative vield loss for component

crop A as,
I

AN
RYI.(%)=|"" 1 -100

‘e
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Where, y'ij = yij/a and y’is = yii/a are yields per hectare (unit area) ot
intercrop and sole crop A when ‘a’ is the arca under crop A (cither in
intercropped or monocrop situation). This index is nothing but the
deviation of the ratio of productivity of intercrop and sole crop from unity
and it gives whether per cent productivity in intercrop is more than sole
crop, which gives per cent loss or gain in vyiclds of crop A\ duce to
intercropping.

9) Area Time Equivalent Ratio
Jagannath and Sunderaraj (1987) proposcd Arca Time Equivalent

Ratio
ATER = (Li.ti + 1j.ti)/ 't
Where, [.i and 1,j - Partial LERs
ti and tj - duration of crop i andj
1T = Duration of whole intercropping system

ATER > 1 - Intercropping system is more advantageous than mono

cropping.






CHAPTER IV
EXPERIMENTAL RESULTS

Results of the experiment entitled "Effect of levels of fertilizer and
row proportions on sweet corn (Zea mays saccharata) and groundnut
(Arachis hypogaea) intercropping,” obtained during 2003-04, 2004-05 and in
the mean of two years are presented in this chapter. The experimental

findings are explained under the following headings.
4.1. Seasonal effects

4.

N

Plant population
4.3. Growth studies in groundnut

4.4. Yield attributes and yield of groundnut

4.5.  Quality studies of groundnut

4.6. Nutrient uptake by groundnut

4.7. Growth studies in sweet corn

4.8. Yield attributes and yield of sweet corn
4.9.  Quality studies of sweet corn

4.10. Nutrient uptake by sweet corn
4.11. Available N, P and K in soil after harvest of the crops
4.12. Weed Studies
4.13. Bivariate Analysis
4.14. Statistical Indices
4.15. Economics
4.1 Seasonal effects
The observations on weather parameters during the crop growth

period are presented in Table 8,



Plate III. Sole Sweet corn
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Table 8 : Mean plant population of groundnut and swcet corn as

influenced by different treatments

| SynT | 7‘i’ré_atme71; o P{a;t population/Net plot

. v.'é(303-04_ 2004-05 | Mcan

ﬁEn i éc Gn Sc ' Gn Sc
Ti | Gn with 75% RDF 16246 | - |6226] - ’ 622.6 ‘ -
T- | Gn with 100% RDF 6250 | -- |6213 - 6232
T- Gn with 125% RDF 624.3 - | 621.3 ' - ‘ 622.8 ' -
Ti  Scwith 75% RDI — 12040 - 2056 - 2048
Ts } Se with 100% RDI - } 2030 - 2006 - | 2048
Te | Sc with 125% RDF S 205.6 - 204 .6 —  205.1
17 G+S (1:1), 75%RDF 307.6 | 102.0 | 309.0 = 99.6 | 308.3 100.8
I's |G+S (1:1), 1006RDF | 308.0 | 103.0 | 308.3  98.3 l 308.2 | 100.7
To | G+S (1:1),125%RDF | 310.0 | 102.3 | 304.3 ’ 101.0 l 307.2 | 101.7
e G+S (2:1), 75%RDE 414.0 656 4106 63.0 ‘ 1123 64.6
Iy [ G+S (2:1), I00%RDE 4133 | 643 | 410.6  64.0 | 412.0 64.2
I'a }G +S (2:1), 125%RDF | 4126 | 63.3 | 412.0 | 64.0 4123 63.7
s ‘ G+S (3:1), 75% RDF | 464.3 | 44.0 | 460.0 ‘ 463 | 4622 452
e G+S (3:1), 100%RDE 4623 456 461.0 46.0 461.7 458
s 'G+S (3:1), 125%RDE 462.0 . 45.3 4653 450 4037 | 452

In general, the climatic conditions werce congenial and favourable
for growth and development of rabi groundnut during both the vears of
experimentation. Data revealed that the mean maximum temperature was
slightlyv higher during 2003-04 than 2004-05. The higher temperature and
comparatively less humidity during 2003-04 resulted in to  higher
evaporation as compared to 2004-05. Similarly, the bright sunshine hours
(days) and wind speed were also slightly higher during 2003-04 than 2004-

05. tligher temperature and higher heat unit during 2003-04 resulted in



in 2 : 1 ratio

Plate VI. Groundnut + Sweet corn in 3 : 1 ratio
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early maturity and harvest of groundnut by about 9 dayvs as comparced to

2004-05.
4.2 Plant population studies

Data regarding the plant population per net plot recorded at the
harvest during 2003-04 and 2004-05 are presented in Table 8 During both
the years, the plant population of groundnut and sweet corn was affected
due to different row proportions adopted for intercropping treatments.
The plant population of groundnut and sweet corn was the highest under
sole cropping. The population of groundnut increased proportionately
with increase in the proportion of groundnut in the intercropping from
T :1 to 3 : 1. On the contrary, population of sweet corn decreased
proportionately with decrease in the proportion of sweet corn in the

intercropping systems.
4.3 Growth studies in groundnut

Growth parameters namely plant height, number of branches per
plant, number of leaves per plant and dry matter accumulation per plant
of groundnut were studied periodically at 30 davs interval during 2003-04

and 2004-05.

4.3.1 Mearf héight of groundnut (cm)

Data pertaining to the height of groundnut plant as influenced by
different treatments are presented in Table 9. It was noticed that the mean

plant height was more during 2003-04 as compared to 2004-05.

Plant height was not influenced significantly duce to various
treatments at 30DAS during both the years and in the pooled data.
Similarly, at 60 DAS it was not affected significantly during 2003-04.

At 90, 120 DAS and at harvest, in respect of sole crop of groundnut,

125% RDF (T3) recorded significantly taller plants than the lower doses

of fertilizer i.e. 100% RDF (T2) and 75% RDF (11) during 2003-04 and in the
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vl
pooled data. However, during 2004-05, 125% R (1) was at par with
100% RDF (12) and significantly superior than 75% RDFE (1) at 60, 90 and
120 DAS. However, at harvest, 125% RDF (T:) was significantly superior
over 100% RIDFE (I2) and 75% RDI (17). Further, in case of intercropping,
with sweet corn, it was observed that, groundnut + sweet corn in 2:1 ratio
with 125% RDF (l'12) recorded significantly more plant height ot
groundnut than most of the treatments and it (li2) was at par with
groundnut + sweet corn in 1:1 ratio with 100% and 125% RDF (I'sand I.)
and groundnut + sweet corn in 3:1 ratio with 125% RDFI (T:15) at 60 IDAS
during 2004-05 and in the mean of two years. However, at 90, 120 DAS
and at harvest, during all the three observations (2003-04, 2004-05 and
mean) groundnut under groundnut + sweet corn in L] ratio with 125%
RDF (1) recorded significantly taller plants than the remaining, treatments
including sole cropping except groundnut + sweet corn in 2:1 and 3:1 ratio
with 100% RDIF (T11 and Tis) during 2003-04, 2004-05 and in the pooled
data at 90 DAS and during 2003-04 and 2004-05 at 120DAS as well as
groundnut + sweet corn at 2:1 ratio with 125% RDE (1) in the mean ot
two years at 120 DAS and at all the three observations at harvest; all thesce

treatments were at par with the former treatment 1.
4.3.2 Number of branches per plant

Data regarding mean number of branches per plant as aftected
periodically by different treatments are presented in Table 10 and
graphically presented in Fig. 4. It is evident that the number of branches
went on increasing with the advancement in the age up to 120 DAS;
thereafter it reduced slightly at harvest. It was further noticed that mean
number of branches was more or less similar during both vears of
experimentation.

At 30 DAS, mean number of branches per plant was not influenced
significantly duce to the treatments during both the vears and in the mean

of two vears. Similar trend was observed at 60 DAS during, 2003-04.
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At 60 DAS, during 2004-05 and in the mcean of two vears and at 90
DAS during 2003-04, treatment 115 (groundnut + sweet corn in 3:1 ratio
with 125% RDF) recorded the maximum mean number of branches peor
plant which was significantly superior over all the remaining treatments
except Tz i.e. groundnut + sweet corn in 2:1 ratio with 125% RDI, which
was at par the former treatmenti.ce. Ts.

At 90 DAS, during the year 2004-05 and in the mean of two vears
treatment 112 was at par with 'l"s;(,r’:ﬂs and T3, 1Tv and 115 respectively and
significantly superior to the remaining treatments.

At 120 DAS, the maximum mean number of branches per plant was
recorded with treatment Tis (groundnut + sweet corn in 3:1 ratio with
125% RDIF) and it was significantly superior to the remaining, trecatments
except treatments 1>, 13, Ty, T2, 113 and T, during, the year 2003-04. While
during 2004-05, treatment T2 (groundnut + sweet corn in 2:1 ratio with
125% RDF) was at par with To (groundnut + sweet corn in 1:1 ratio with
125% RDF) and significantly superior over the remaining treatments.
Further, in the mean of two years, treatment 112 was at par with 1, T (sole
groundnut with 125% RDF), T1, (groundnut + sweet corn in 3:1 ratio with
100% RDF) and Tis (groundnut + sweet corn in 3:1 ratio with 125% RDI)

and it was significantly superior over the remaining treatments.

At harvest, the maximum mean number of branches per plant was
recorded with treatment 15 (Groundnut + Sweet corn in 3:1 ratio with
125% RDIY) and it was significantly superior to the remaining treatments
except treatments 11> and Tis during the ycar 2003-04, while during the
year 2004-05, trcatment T2 was at par with T. and 1, and it was
signiticantly superior over the remaining treatments. Further, in the mean
of two vears, treatment T2 was at par with treatment - (sole groundnut
with 125% RDF), Tu and T and it was significantly superior than the

remaining treatments.



]

4.3.3 Number of functional leaves per plant

Data pertaining to the number of functional lcaves per plant ot
groundnut periodically influenced by different treatments are presented
in Table 11 and depicted in Fig. 5. Data on general mean indicated that
the number of functional leaves per plant increased up to 90 DAS. At 120
DAS and at harvest, there was reduction in the functional leaves because

of shedding of leaves due to senescence.

Application of different nutrient trecatments to  groundnut
significantly influenced the mean number of functional leaves per hill
throughout the growth period of crop except 30 DAS during 2003-04 and
in the mean of two years. Treatment Ts (sole groundnut with 125% RDIY)
was prominent resulting in highest number of functional leaves per hill as
compared to the remaining treatments. The same treatment recorded
significantly more number of functional leaves per hill over other
treatments except treatments To (Groundnut + Sweet corn in 1:1 ratio with
125% RDIY), Ti2 (groundnut + sweet corn in 2:1 ratio with 125% RDF) and
Tz (groundnut + sweet corn in 3:1 ratio with 125% RDIY), which were at
par with the former treatment (13) at 30 DAS.

Similar trend was also recorded at 60 IDAS and 90 DAS during all
the three observations except at 60 DAS  during  2004-05, where
treatment’T;5 recorded significantly more number of leaves per plant than
most of the other treatments and it was at par with Iy, T and T
treatments.

At 120 DAS and at harvest, number of functional lcaves per hill was
influenced  significantly due  to  different  treatments.  lTreatment 1.
(groundnut + sweet corn in T:1 ratio with 125%  RDI) recorded
significantly higher number of functional leaves over the remaining
treatments except treatment T2 (groundnut + sweet corn in 2:1 ratio with

125% RDI’) during both the vears and in the mean of two.
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4.3.4 Dry matter accumulation per plant (g)

Data pertaining to the periodical dry matter accumulation per plant
of groundnut are presented in Table 12 and depicted in Fig. 6. In general,
the dry matter accumulation per plant increased with increase in the age
of the crop and it was maximum at 120 DAS. During all the growth stages,
as well as at harvest dry matter production was slightly higher during,
2003-04 than 2004-05 under all the treatments. The magnitude of dry

matter accumulation was higher during 60 to 120 DAS.

In general, it was revealed from the data presented in table  that
dry matter accumulation per plant was not influenced signiticantly due to
the different treatments at 30 DAS. [owever, from 60 DAS till harvesting,
treatment T3 (sole groundnut with 125% RDF) accumulated significantly
more dry matter per plant than the remaining treatments during all the
three observations, except treatment Tis (groundnut + sweet corn in 3:1
ratio with 125% RDF) during 2003-04 at 60, 90, 120 DAS and at harvest and
during 2004-05 at 120 DAS; which was at par with the tormer treatment
(T4).

It was further observed that among the intercropping treatments at
60 DAS, treatment 115 (groundnut + sweet corn in 3:1 ratio with 125%
RDF) recorded statistically similar dry matter per hill in comparison with
groundnut + sweet corn 1:1 ratio with 125% RDI" (1v), groundnut + sweet
corn 2:1 ratio with 125% RDF (T12) and groundnut + sweet corn 3:1 ratio
with 100% RDF (') during 2003-04 and in the mean of two vears and
groundnut + sweet corn 1:1 ratio with 100% RDE (1x), I and T:» during,

2004-05 and it (1;:) was significantly superior to the remaining, treatments.
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At 90 DAS, again treatment 15 (groundnut + sweet corn in 3:1 ratio
with 125% RDF) was significantly superior over the remaining treatments
during 2003-04 and in the mean of two years except treatment 1. in the
mean of two years, which was at par with the former treatment (1is).
Further, during 2004-05, treatment To was at par with the treatments 1
and T and it was significantly superior over the remaining, treatments.

At 120 DAS and at harvest, again treatment 115 (groundnut + sweet
corn in 3:1 ratio with 125% RDF) produced significantly higher dry matter
per plant than the remaining treatments except treatment 1, which was

at par with the former treatment at 120 DAS during 2003-04.
4.4 Yield attributes and yield of groundnut

Data pertaining to yield attributes namely number of pods per hill,
weight of pods per hill (g), Weight of kerncls per hill (g), 100-kernel

weight (g) and shelling percentage are presented in Table 13A and 13B.
4.4.1 Number of pods per hill

Data pertaining to total number of pods per hill of groundnut as

influenced by different treatments are presented in Table 13A and lig. 7.

Data indicated that different treatments influenced the number of
pods per hill signif.icantly during the year 2003-04, 2004-05 and in the
mean of two years. Sole groundnut with 125% RDI° (1:) produced
significantly higher number of pods per hill over rest of the treatments
except treatmentsly (groundnut + sweet corn in 1:1 ratio with 125% RDF),
T (groundnut + sweet corn in 2:1 ratio with 1007 RDE), - (groundnut
sweet corn in 2:1 ratio with 125% RDFEF) and |- (groundnut + sweet corn in
3:1 ratio with 125% RDF) in the year 2003-04; treatments Lo, 1o and 1+ in
the vear2004-05 and treatments To and Ti5 in the mean of two vears; all

these treatments were at par with trecatment .
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Number of pods/plant

Weight of pods/plant

Fig. 7. Yield attributing characters of groundnut as affected by
different treatments at harvest
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Fig. 8. Yield attributing characters of groundnut as affected
by different treatments at harvest
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Among the intercropping treatments, groundnut + sweet corn in
2:1 ratio with 125% RDF (T12), groundnut + sweet corn in 3:1 ratio with
125% RDI° (115), groundnut + sweet corn in 1:1 ratio with 125% RDI (1v)
and groundnut + sweet corn in 2:1 ratio with 100% RDI (I11) were at par
with each other and Ti2 was significantly superior over the remaining
treatments during 2003-04. However, during 2004-05 and in the mean of
two years, treatment 115 (groundnut + sweet corn in 3:1 ratio with 125%
RDF) was at par with 172 and Toand it was significanll-y supecrior over the

remaining treatments.
4.4.2 Weight of pods per plant (g)

Data pertaining to weight of pods per plant of groundnut as

influenced by different treatments are presented in Table 13 A and lig. 7.

Data indicated that different treatments influenced the sweight ot
pods per hill signiticantly during the ycar 2003-04, 2004-05> and in the
mean of two vears. The sole groundnut with 125% RDI" (1) produced
significantly higher weight of pods per hill over rest of the treatments
except 'ly, Ty, Tz and Tis5 in the year 2003-04 and all these treatments were
at par with the former treatment (13). While treatment )5 (groundnut +
sweet corn in 3:1 ratio with 125% RDI‘) produced significantly higher
weight of pods per hill over rest of the treatments except treatment T2
(groundnut + sweet corn in 2:1 ratio with 125% RDVFI) which was at par
with the former treatment (1'15) during the year 2004-05 and in the mean of
two ycears.

IF'urther, in respect of sole crops, treatment | (sole groundnut with
125% RDF) was at par with T> (sole groundnut with 100% RDF) and
significantly superior over T (sole groundnut with 75°% RDF) during
2004-05. While in the mean of two vears, treatment T was significantly

superior over the remaining treatments of sole cropping, i.e. Tiand I
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4.4.3 Weight of kernels per plant (g)

Data on weight of kernels per plant as affected by difterent
treatments are presented in Table 13B and Fig. 8. Mcan weight of kernels
per hywas 14.52, 14.10 and 14.31 g during the year 2003-04, 2004-04 and
in the mean of two years respectively. Weight of kernels per hill was
significantly influenced by different treatments during both the yecars of

experimentation and in the mean of two years.

During 2003-04, sole groundnut with 125% RDF (13) was at par with
ofgroundnut intercropped with sweet corn in 3:1 ratio and supplicd with
125% RDI (T15) and registered significantly higher weight of kernels per
hill than the remaining treatments. Further, treatment T+ was at par with
treatments Ty, T2 and Ty and significantly supcrior over the remaining,
treatments.

During 2004-05, groundnut intercropped with sweet corn in 3:1
ratio and supplied with 125% RDF (115) recorded signitficantly higher
weight of kernels per hill than the remaining treatments. In the mean of
two yecars, the same treatment i.e. 115 was at par with sole groundnut with
125% RDF (I'3) and groundnut + sweet corn in 2:1 ratio with 125% RDF
(I'12) and it (1'15) produced significantly higher weight of kernels per hill
than the remaining treatments. In case of sole groundnut, 125% RDIF (1)
was significantly superior over the lower levels of fertilizers (1 and 'I»).
4.4.4 100-kernel weight (g)

Data pertaining to 100-kernel weight of groundnut as influenced by
different trecatments are presented in Table 13B and depicted in Fig. 8.

It could be seen from the data that different treatments applied to
sole groundnut and groundnut + sweet corn intercropping did not show
any significant effect on 100-kernel weight of groundnut during, both the

vears and in the mean of two years. Mcan 100-kernel weight of groundnut
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46.45, 45.76 and 46.12 g was recorded in 2003-04, 2001-05 and in the mean
of two years, respectively.
4.4.5 Shelling percentage (‘)

Data pertaining to mean shelling percentage of groundnut as
influenced by different treatments are presented in Table 13B and depicted
in Fig. 8.

It was revealed from the data that different treatments applied to
groundnut and groundnut + sweet corn intercropping, causced significant
cffects on shelling percentage of groundnut during, both the vears of
experimentation and in the mean of two ycars. NMean shelling percentage
of groundnut was 70.10, 68.31 and 69.20 % that was recorded in 2003-04,
2004-05 and in the mean of two years respectively.

= O,

During the year 2003-04 sole groundnut with 125% RDI® (15)
recorded significantly higher shelling percentage of groundnut than the
remaining treatments except treatment Iy, 1o, Tz, and i and all these
treatments were at par with 1 During 2004-05 and in the mean of two
years, treatment Tu (groundnut + sweet corn in 1:1 ratio with 125% RDT)
recorded significantly higher shelling percentagce of groundnut, however,
it was statistically similar to the treatment T2 (groundnut + sweet corn in
2:1 ratio with 125% RDF) and the treatments where groundnut + sweet
corn intercropping was done with the ratio 3:1 and supplicd with 1257
RDF as well 100% RDF (Tis and Ty respectively) and sole groundnut with
125% RDI (T3) in case of mean of two years.

4.4.6 Yield per hectare

Data pertaining to the dryv pod vield, haulm vield and kernel vield
per hectare of groundnut as influenced by the different treatments during,
2003-04, 2004-05 and in the mean of two vears are presented in Table 14

and graphically presented in Fig. 9.



[EOR

4.4.6.1 Dry pod yield pei‘ hectare (q)

Data showed that sole groundnut with 125% RDI‘ produced highest

dry pod yield during both the years as well as in the mean of two vears.

During 2003-04, sole groundnut with 125% RDI* (1) produced
maximum dry pod yield of groundnut which was significantly greater over
rest of the treatments except sole groundnut supplemented with either 75%
or 100% RDF i.e. treatments 1} and Tz respectively, which werce at par with
the former treatment. Similarly, among the intercropping, trecatments, 100%
and 125% RDF given to groundnut + sweet corn intercropping, svstem at 301
proportion (11 and 'T15) recorded significantly higher dry pod vield ol
groundnut than the remaining intercropping treatments while the former

two treatments were at par with each other.

During 2004-05, sole groundnut with 125% RDF (1) produced
maximum dry pod yield of groundnut which was significantly higher over
rest of the treatments including treatment I and T Similarly, among the
intercropping treatments, 75%, 100% or 125% RDI" given to groundnut +
sweet corn intercropping system at 3:1 proportion (Tix 1 and 115) recorded
significantly higher dry pod yield of groundnut than thce remaining
intercropping trcatments while the former three treatments were at par with

cach other.

In the mean of two years, sole groundnut with 125% RDFE (1)
produced maximum dry pod yield of groundnut which was significantly
superior over rest of the treatments except sole groundnut supplemented
with 100% RDF i.e. treatment > which was at par with T: In case of
intercropping treatments, 100% and 125% RDF given to groundnut + sweet
corn intercropping system at 3:1 proportion (' and 1)) recorded
significantly higher dry pod yield of groundnut than the remaining
intercropping treatments, while the former two trecatments were at par with

cach other.
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During 2003-04 and 2004-05, dry pod vicld produced under ;.
(groundnut + sweet corn in 3:1 ratio with 125% RDI‘) was statistically

similar to that of 1 i.e. sole groundnut with 75% RDI".

It was observed that the actual yield of\groundnut was increased than
expected during both the years of experimentation and in the mean of two
years. The per cent increase in dry pod yield over expected yield was more
in 1 : 1 ratio of intercropping as compared to other ratios and was the
highest when 125 % RDIE was applied.
4.4.6.2 Haulm yield per hectare (q)

It could be secen from the data presented in lable 14 that sole
groundnut with 125% RDF (T3) proved significantly supcrior in haulm vield
production of groundnut during both the ycars as well as in the mean of
two years.

During 2003-04 and 2004-05, sole groundnut with 125% RDI* (1)
produced maximum haulm yicld of groundnut which was significantly
superior over rest of the treatments except sole groundnut supplemented
with 100% RDF i.c. treatment T2 which was at par with the former treatment
i.c. 1w Similarly, in respect of intercropping, 125% RDFE given to groundnut
+ sweet corn intercropping svstem at 3:1 proportion (1:7) recorded
significantly higher haulm yield of groundnut than the remaining,
intercropping treatments except T (groundnut + sweel corn in 3:1 ratio
with 100% RDF) which was at par with the former treatment.

In the mean of two years, sole groundnut with 125% RDI (1)
produced maximum haulm yield of groundnut that was significantly
superior over rest of the treatments. The response of the sole groundnut
trecatments supplemented with 75, 100 and 125 % RDE in term of haulm
yield was graded and significant. Similarly, in case of intercropping, 125%
RDF given to groundnut+sweet corn intercropping system at 3:1 proportion
(I''s) recorded  significantly  higher haulm vield  than the remaining,
intercropping treatments except groundnut + sweet corn at 3:1 proportion
and supplied with 100% RD¥ (114) which was at par with the former

treatment.
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During all the three observations, haulm yicld produced under
groundnut + sweet corn intercropping in 3:1 ratio with 125% RDI' (1'15) and
sole crop of groundnut with 75% RDF (11) was not influenced

significantly.
4.4.6.3 Kernel yield per hectare (q)

Data indicated that application of different treatments
influenced kernel yield per hectare significantlv. During 2003-04, solce
groundnut with 125% RDF (13) produced maximum kernel vield of
groundnut which was significantly superior over rest ot the treatments
except sole groundnut supplemented with 100% RDI i.c. treatment |-
Similarly, 100% and 125% RDF given to groundnut + sweceet corn
intercropping system at 3:1 proportion (I'y and [15) recorded significantly
higher kernel yield of groundnut than the remaining intercropping
treatments while the difference these two treatments was of similar
magnitude. Further, treatments 115 and T (sole crop of groundnut with
75% RDF) were at par.

During the year 2004-05 and in the mcan of two vears, sole
groundnut with 125% RDF (I3) produced maximum kernel vield of
groundnut and it was significantly higher over rest of the treatments
including trecatment 17 and T2 Similarly, among the intercropping
treatments, 125% RDF given to groundnut + sweceet corn intercropping,
system at 3:1 proportion (115) recorded significantly higher kernel vield
than the remaining intercropping trecatments except groundnut + sweet
corn intercropping system at 3:1 proportion and suppliced with 100% RDI-
(l'iy) which was at par with the former treatment. Further, treatment '1»
was at par with 1) and 12 (sole groundnut with 75% and 100% RDI

respectivelv) in respect of kernel vield per hectare.
4.5 Quality parameters of groundnut

The quality in terms of oil content in kernel, oil vield, protein
content in kernel and protein vield as influenced by different treatments

was studied during both the years. The data are presented in Table 15.
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Oil content (%)

Oil yield (g/ha)

Fig. 10. Oil content (%) and oil yield (q/ha) of groundnut as affected
by different treatments
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4.5.1 Oil content in kernel (%)

The oil content in groundnut kernels was not influenced
significantly due to the different treatments studied during both the years
as well as in the mean of two years (Table 15 and Fig. 10).

4.5.2 Oil yield (q/ha)

During both the years and in the mean of two vears, irrespective to
the row proportion adopted for intercropping trcatments and sole crop
treatments of groundnut, increasing fertilizer levels resulted into increased
oil yield (Fig. 10). Amongst the different trcatments, application of 125%
RDF to sole groundnut (T3) recorded the maximum oil vield. During the
year 2003-04, sole groundnut with 125% RDF (13) recorded significantly
higher oil yield than the rest of the treatments except the treatment sole
groundnut supplied with 100% RDF (I2), which was at par with the
former treatment. Further, treatments 1y and T> were at par. In case of
intercropping systems, groundnut + sweet corn in 3:1 ratio and suppliced
with 100 or 125% RDF (T1sand 1i3) proved significantly superior to other
intercropping systems. Further, treatments 175 and 1) were statistically at
par with each other.

During the year 2004-05 and in the mean of two years, sole
groundnut with 125% RDF (T3) recorded significantly higher oil vield than
rest of the treatments. However, sole groundnut with 75 or 100% RDF
behaved statistically similar in case of oil yield of groundnut. In case of
intercropping systems, groundnut + sweet corn in 3:1 ratio supplied with
125% RDFE (T1s) proved significantly superior to other intercropping
systems except the similar intercropping svstem with 100% RDE (1))
which was at par with Tis. Further, treatments I'-and [ were at par with

Trand 1:1.c. sole groundnut with 75 and 100% RDI, respectively.



4.5.3 Protein content in kernel (/)

Data presented in Table 16 and Fig. 11 revealed that the protein
content in groundnut kernel was not influenced significantly due to the
different treatments studied during both the years as well as in the mean
of two years.

4.5.4 Protein yield (g/ha)

During both the years and in the mean of two vears, irrespective to
the row proportion adopted for intercropping treatments and sole crop
treatments of groundnut, increasing fertilizer levels resulted into increased
protein vield (Table 16 and Fig. 11). Amongst the different treatments,
application of 125% RDF to sole groundnut (1) recorded the maximum
protein yield. During the year 2003-04, sole groundnut with 125% RDI-
(1) recorded significantly higher protein yicld than rest of the treatments
except the treatment sole groundnut supplied with T00% RIDI (1) which
was at par with T llowever, treatments 1, and |- were equally effective.
In case of intercropping systems, groundnut + sweet corn in 3:1 ratio and
supplied with 100% (T11) or 125% RDF (115) proved significantly superior
to other intercropping systems. Both these trecatments were also al par
with T;and T2i.c. sole groundnut with 75 and 100% RDI respectively.

During the year 2004-05 and in the mean of two vears, sole
groundnut with 125% RDF (T3) recorded significantly higher protein yvield
of groundnut than the rest of the treatments. llowever, sole groundnut
with 75 or 100% RDF were statistically similar in case of protein vield of
sroundnut. In case of intercropping systems, groundnut + sweet corn in
3:1 ratio supplied with 100 or 125% RDF (T and 1) proved significantly
superior to other intercropping systems, however, these two treatments
were at par with cach other. Similarly, T and'lis treatments were at par
with 17 and T~ treatments i.c. sole groundnut with 75 and 100% RDIF,

respectively.



112

: : : R T o
T SN SN SN
a0 o0 1z0 I IR sl
e omt o« wa wq dw
e Ut we 06 LT S0
ot t WK YR 09
QLT 2% W WE 090
6t ey T8 S~ A -~ A 3,
<y cry DR 1 A2 T A v,
Ot 0% | L9 Cwq @q
[T 6T L€E | D 0T UG
67 97 | @ W | e Wk
e | gpe ' 9 85 W ‘ 00'9
e ot e aq ek we
68t 6F 6eC L HE 8T W
U CBO0Z  BO-E00C | WP SOW0Z  BO-€00C
AE\EEQR :m._?n_ . (v,) JuajU0d Exo& |

Sjuawjeal) JuardyyIp Aq paajye se jnupunois jo (e

Jayecet (i

AAY%001 (1 :
SONERTANE

¥l

CAad%001(L:
_ 1a9%¢cz ‘(1

JAY%ECL

- ddd%EL
‘ 4ay
| A

y/b) praif urajoxd pue (vy,) juazuod uajou

(1
1AY%001(L :
(1

ueapy

%WC D

LE) UL0D 100MG +Inupunodn

¢) U102 JO0MG +]0UpUnoLn)

¢) WI0D JOOMG +1NUPUNOIN

1 7) W02 100MG +Inupunotn

7) W10 10AMG +1nUpunoLn)

7) U102 100MG +)nUPUNOIn

1) W02 199MG +Jnupuno.ny

[) UI0J 19aMG +)nUpUNOID)

L ]) UI02199MG +)NUPUNOID)

% C7 UIM JNUPUNOIN) 9]0
bCCL Y3 p DRI

% 001 YIm Jnupunodn) ajog

4QY %C/ Yitm anupunoany ojog |

Juawyea |

-/+°4S

]
Hy
Y
1
ny

:_._.

I

" 1
i -

L

wAg

%
d-912IqeL



Protein content (%)

Protein yield (¢/ha)

Fig. 11. Protein content (%) and protein yield (gq/ha) of groundnut
as affected by different treatments
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4.6 Nutrient content and uptake by groundnut crop
4.6.1 Studies on nitrogen content

Data regarding mean percent nitrogen content in groundnut kernel,
shell and haulm as influenced by different trecatments are presented in
Table 17.
4.6.1.1 Nitrogen content in kernel, shell and haulm

It could be seen from the data that mean nitrogen content in kernel
was 4.07, 4.01 and 4.04% during 2003-04, 2004-05 and in the mean of two
vears, respectively. While, nitrogen content in shell was 0.94, 0.93 and 0.94
per cent respectively during 2003-04, 2004-05 and in the mean of two
years. FFurther, nitrogen content in haulm during 2003-04, 2004-05 and in

the mean of two years was 1.61, 1.63 and 1.62% respectively.

Ifowever, all these three observations i.c. nitrogen content in kernel,
shell and haulm were not influenced significantly duc to the different

treatments.
4.6.1.2 Nitrogen uptake

Data pertaining to mean nitrogen uptake by groundnut kernel, shell
and haulm as influenced by different treatments during 2003-04, 2004-05
and in the mean of two years arce presented in Table 17 and Fig. 12, In
general, nitrogen uptake by kernel, shell and haulm during 2003-04 was
higher as compared to 2004-05 and was significantly influenced duce to
different treatments during both the years as well as in the mean of two
vears. In case of sole cropping of groundnut, N uptake by kernel, shell and
haulm increased with increase in the level of fertilizers while in case of
intercropped conditions, N uptake by kernel, shell and haulm increased
with increase in the level of fertilizer and proportion of groundnut in

Intercropping.
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4.6.1.3 Nitrogen uptake by kernel

In both the years of experimentation and in the mean of two vears,
sole cropping of groundnut fertilized with 125% RDI® (1) recorded
significantly higher N uptake by kernels (Table 18) than the intercropping,
treatments and I i.e. sole groundnut with 75% RDIF during 2004-05.
lowever, 1y was at par with Tai.e. sole groundnut with 100% RDI during

all the three observations. ¢ ¢ = '

Among the intercropping treatments, groundnut + sweel corn in 3:1
ratio with 125% RDF (Ti5) was at par with groundnut + sweet corn in 3:1
ratio with 100% RDF (114) and sole groundnut with 100% RDF (12) and
75% RDI (1) and significantly superior over the remaining, intercropping,
treatments during all the three observations.

4.6.1.4 Nitrogen uptake by shell

Sole crop of groundnut fertilized with 125% RDI- (1) recorded
significantly higher N uptake by the shell than the remaining treatments
except treatment T: (sole groundnut fertilized with 100% RDIY) during
both the years of experimentation and in the mean of two ycars. At the
same time, the difference between the treatments 17 and 12 was not
significant during 2003-04 and 2004-05.

Regarding the intercropping treatments, it was obscerved  that
groundnut + sweet corn in 3:1 ratio with 125% RDI° (1) was at par with
groundnut + sweet corn in 3:1 ratio with 100% RIDE (1) during 2003-04
and T and T3 (groundnut + sweet corn in 3:1 ratio with 75% RDF) during,
2004-05 and in the mean of two vears. Further, 115 was also at par with T
and '12i.e. sole groundnut with 75 and 100% RDI during 2003-04 and 'y in

the mean of two years.
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4.6.1.5 Nitrogen uptake by haulm

Data indicated that, during 2003-04 and 2004-05 sole crop of
groundnut supplied with 125% RDF (1) recorded significantly higher I\
uptake by haulm than the remaining treatments except lreatment 12 (sole
oroundnut fertilized with 100% RDF). However, in the mean ol two yvears,
sole crop of groundnut supplied with 125% RDF (‘'I'3) remained superior to

rest of the treatmoents.

Among the intercropping treatments, groundnut + sweet corn in 5:1
ratio with 125% RDF (Ti5) was at par with groundnut + sweet corn in 5:1
ratio with 100% RDF (T14) and significantly superior over the remaining,
treatments during 2003-04 and 2004-05. During, this period, Trwas also at
par with T;and Tzi.e. sole groundnut with 75 and 100% RDIF. lowever, in
the mean of two years, Tis was significantly supcrior over all  the
intercropping treatments and it was at par with sole groundnut with 75%

RDF (1) in respect of nitrogen uptake in the haulm.

4.6.2 Studies on phosphorus content

Data pertaining to mean percent phosphorus content in groundnut
kernel, shell and haulm as affected by different treatments are presented
in Table 19. The mean phosphorus content in kernel, shell and haulm was
0.577, 0.108 and 0.188 % during 2003-04; 0.548, 0.112 and 0.182 % during,

2004-05 and 0.562, 0.112 and 0.185 % 1n the mean of lwo yvears ruspvtlivcly.
4.6.2.1 Phosphorus content in kernel, shell and haulm

The different treatments did not influence the phosphorus content
in groundnut kernel, shell and haulm during both the yecars ot
experimentation and in the mean of two years. In general, phosphorus
content in kernel and haulm was slightly higher during 2005-04  as
compared to 2004-05. Ilowever, phosphorus content m the shell was

slightly more during 2004-05 than 2003-04.
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4.6.2.2 Phosphorus uptake

Data regarding the phosphorus uptake by kernel, shell and haulm
of groundnut as affected by different treatments during, 2003-04, 2004-05
and in the mean of two years are presented in l'able 20 and Fig. 13. In
general, phosphorus uptake by kernel and haulm in 2003-04 was higher as
“compared to 2004-05 and was significantly influenced due to different
treatments during both the years as well as in the mean of two years. In
case of sole cropping of groundnut, P uptake by kernel, shell and haulm
increased with increase in the level of fertilizers while in case of
intercropped conditions, P uptake by kernel, shell and haulm increased
with increase in the level of fertilizer and increased proportion of

groundnut in intercropping,.
4.6.2.3 Phosphorus uptake by kernel

During both the years of experimentation and in the mean of two
years, sole crop of groundnut fertilized with 125% RDIE (1) recorded
significantly higher I> uptake in the kernels than the remaining treatments
except groundnut fertilized with 100% RDF (1>2), which was at par with
the former treatment. Further, among the intercropping trecatments,
groundnut + sweet corn in 3:1 ratio with 125% RDI" (115) and groundnut +
sweet corn in 3:1 ratio with 100% RDF (1'ni) were at par and were
significantly superior over the remaining intercropping treatments during,
both the years of experimentation and in the mean of two vears. Further,
Ti5 was at par with the treatments T and 12 i.c. sole groundnut with 75

and 100% RDF respectively.
4.6.2.4 Phosphorus uptake by shell

Sole crop of groundnut fertilized with 125% RDIF (15) recorded
significantly higher PP uptake by shell than the remaining treatments

except treatment 12 (sole groundnut fertilized with 100% RDI) and 'T'1.
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(sole groundnut fertilized with 75% RDF) during both the years of
experimentation and in the mean of two years. At the same time, the
difference between the treatments I'1 and 12 was also not conspicuous in
relation with I uptake by shell. IFurther, in case of intercropping
treatments, groundnut + sweet corn in 3:1 ratio with 125% RDI‘ (1)) was
at par with groundnut + sweet corn in 3:1 ratio with 100 and 75% RDI (1,
and Tz respectively) during 2004-05 and in the mean of two years and T,
during 2003-04. In addition to this Ti5 was also at par with the treatments
T1and T2 (sole groundnut with 75 and 100% RDF respectively) during all

the three observations.
4.6.2.5 Phosphorus uptake by haulm

Data indicated that, during both the yecars ef experimentation and in
the mean of two yecars, sole crop of groundnut supplied with 125% RDU
(T») recorded significantly higher P uptake by haulm than the remaining
treatments except trecatment Tz (sole groundnut fertilized with 100% RDI)
during 2003-04. However, during 2004-05 and in the mean of two vears
sole cropping of groundnut and supplied with 125°% RDI ('I'y) remained at
par with the treatment Ti; (Groundnut+sweet corn in 3:1 ratio and
fertilized with 125% RDF). Among the intercropping treatments,
groundnut + sweet corn in 3:1 ratio with 125% RDF (115) was at par with
groundnut + sweet corn in 3:1 ratio with 100% RDI (1) during both the
years and it was significantly superior over the remaining treatments.
Further, during 2004-05 and in the mean of two vears, 117 was at par with

the treatment T2 (sole groundnut with 100% RDI).
4.6.3 Studies on potassium content (%)

Data pertaining to mean potassium content in groundnut kernel,
shell and haulm as affected by different trecatments are presented in
Table 21. Mean potassium content in the kernel, shell and haulm was
1.129, 0.886 and 1.269 % during 2003-04; 1.156, 0.893 and 1.280 % during

2004-05 and 1.142, 0.890 and 1.275 % in the mean of two vears respectively.
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4.6.3.1 Potassium content in kernel, shell and haulm
The different treatments did not influence the potassium content in
groundnut kernel, shell and haulm during both the vears of

experimentation and in the mean of two years.
4.6.3.2 Potassium uptake

Data pertaining to mean potassium uptake by groundnut kernel,
shell and haulm as affected by different treatments arc presented in
Table 22 and Fig. 14. Potassium removal by the component parts of
groundnut differed significantly in both the years as well as in the mean of
two vears duce to different treatments. In case of sole cropping of
groundnut, K uptake by kernel, shell and haulm increased with increase in
the level of fertilizer while in case of intercropping, K uptake by kernel,
shell and haulm increased with increase in the level of fertilizer and

increased proportion of groundnut in intercropping,.
4.6.3.3 Potassium uptake by kernel

During both the years of experimentation and in the mean of two
years, sole crop of groundnut with 125% RDI° (1) recorded significantly
higher K uptake in the kernels than the remaining treatments except |-

(sole groundnut with 100% RDF) which was at par with | .

Among the intercropping treatments, groundnut + sweet corn in 3:1
ratio with 125% RDF (T15) was at par with groundnut + sweet corn in 3:1
ratio with 100% RDF (T14) and both these treatments were signiticantly
superior over the remaining intercropping treatments. F'urther, treatment
Tz was at par with sole groundnut with 75% (1) and 100% RDIE (1)
during 2003-04 and in the mean ot two vears. While, during 2004-05,
treatment 11s was at par with sole groundnut with 100% RDI (1-) and it

was significantly superior over 1.
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4.6.3.4 Potassium uptake by shell

Sole crop of groundnut with 125% RDUFE ('I'5) recorded significantly
higher K uptake by the shell than the remaining treatments except
trecatment 12 (sole groundnut fertilized with 100% RDI), and I (sole
groundnut fertilized with 75% RDF) during 2004-05 and in the mean ot
two years and also with Tis (groundnut + sweet corn in 3:1 ratio with 125%
RDF) during the year 2003-04. lHowever, in casc of intercropping
treatments, groundnut + sweet corn in 3:1 ratio with 125% RIDI© (115) was
at par with groundnut + sweet corn in 3:1 ratio with 100% RDL (1))
during 2003-04 and Ty and T3 (groundnut + sweet corn in 3:1 ratio with
75% RDF) during 2004-05 and in the mean of two ycars. [‘'urther, trecatment

Th1s was at par with all the three sole cropping trecatments during 2003-04.
4.6.3.5 Potassium uptake by haulm

Data indicated that, during both the years of experimentation and in
the mean of two years, sole crop of groundnut with 125% RDI (1)
recorded significantly higher K uptake in the haulm than the remaining
treatments. In case of intercropping trecatments, groundnut + sweet corn in
3:1 ratio with 125% RDF (T:15) was at par with groundnut + sweet corn in
3:1 ratio with 100% RDF (T1i) during 2003-04. 1 lowever, during 2004-05
and in the mean of two years, Tis was significantly superior over the
other intercropping treatments. During 2003-04, 115 and [ were at par
with T) and during 2004-05 and in the mean of two vears, 1 was at par

with Ty and Ta.
4.6.4 Total uptake of nutrients by groundnut crop

Data pertaining to total uptake of nutrients by groundnut crop have
been given in table 23 and Fig. 15. It was realized from data that, during
the year 2003-04, the total uptake of nutrients was higher as compared to
the yvear 2004-05. In case of sole cropping of groundnut, total uptake of N,
I’ and K increased with increase in the level of fertilizers while in case ot
intercropping, total uptake of these nutrients incrceased with increase in

the level of fertilizers and increased proportion of groundnut.
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4.6.4.1 Total uptake of nitrogen, phosphorus and potassium

During 2003-04, T3 (sole groundnut with 125% RDF) and T2 (Sole
groundnut with 100% RDF) were at par in terms of total uptake of
nitrogen, phosphorus and potassium by groundnut crop during 2003-0-4.
lHowever, during 2004-05 and in the mean of two years, 1T was
significantly superior over the remaining treatments. In  case  of
intercropping treatments, groundnut + sweet corn in 3:1 ratio with 125%
RDF (T15) and groundnut + sweet corn in 3:1 ratio with 100% RDV (1))
were at par and Tis was significantly supcerior than the remaining
intercropping treatments as well as sole crop of groundnut with 75% and
100% RDF (T and T2 respectively) in respect of total uptake of nitrogen,
phosphorus and potassium by groundnut crop during 2003-04, 2004-05
and in the mean of two years, except potassium uptake in the mean of two

vears, where Ti1= was significantly superior over 'I'1;also.
4.7 Growth studies in sweet corn
4.7.1 Mean height of plant (cm)

Data pertaining to the height of sweet corn plant as influenced by different
treatments are presented in Table 24 and depicted in I'ig. 16. It was noticed
that the mean plant height was more during 2004-05 as compared to 2003-
04. ITreatment 1. i.c sole sweet corn with 125% RDI recorded
significantly taller plants than all other trecatments except groundnut +
sweet corn in 3:1 ratio with 125% RDIT ('I15), 1o, Th and - which were at
par with the former treatment (Is) at 60 DAS and at harvest during, all the
three observations except, T which was significantly supcerior to I,
during 2004-05 and in the mean of two years at harvest. Further, at 60 DAS
and at harvest, plant height recorded under 11 treatment was significantly
more than all other intercropping treatments during all the three
observations except, groundnut + sweet corn in 3:1 ratio with 100% RIDI-
(Thy), during 2003-04 ate0 DAS and at harvest;  where both  the

treatments i.e. 15 and Ty were at par.
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In addition to this, Tis recorded statistically similar plant height to
sole sweet corn with 100% RDFE (15), Ty, Tirand Ti»at 60DAS during all the
three observations as well as at harvest during 2003-0:4. In addition to this,
Ty and 112 were also at par with Tis during 2004-05 and in the mean of two
yvears at harvest, in respect of plant height of sweet corn. Further, at 30
DAS height of sweet corn was not influenced significantly duc to the

different treatments during all the three observations.
4.7.2 Number of functional leaves per plant

Data pertaining to the number of functional lecaves per plant of
sweet corn periodically influenced by different treatments are presented in
Table 25 and graphically shown in Fig. 17.

Data on general mean indicated that the number of functional
leaves per plant increased up to 60 DAS. At harvest, there was reduction
in the functional leaves becausce of shedding of some leaves. Application
of different treatments to sweet corn significantlyv influenced the mean
number of functional leaves per plant throughout the growth period of
crop except 30 DAS. The treatment 115 (groundnut + sweet corn in 3¢
ratio with 125% RDF) was prominent resulting in the highest number of
functional leaves per hill as compared to the remaining treatments.

At 30 DAS, number of functional lecaves per plant was not
influenced significantly due to any treatment during, both the vears and in
the mean of two years.

At 60 DAS, during 2004-05 and in the mecan of two vears, ditferent
treatments influenced number of functional leaves per plant ot sweet corn
significantly, however, during the year 2003-04, number of functional
leaves per plant of sweet corn was not affected significantly due to various
treatments. Among the sole sweet corn, treatment 1. (sole sweet corn with
125% RDI%) recorded significantly more number of functional leaves per

plant than the treatment T, (sole sweet corn with 75% RDIY) during 2004-
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05 and treatments 1y and Ts (sole sweet corn with 100% RDIY) in the mean
of two years. During 2004-05 and in the mean of two years, application of
125% RDF to groundnut + sweet corn at 1:1, 2:1 or 3:1 proportion recorded
significantly more number of functional Icaves per plant than their
respective treatments receiving 75% RDI-.

During the above referred two observations at 60 IDAS, 1;-
(groundnut + sweet corn in 3:1 ratio with 125% RDI) recorded
significantly more number of functional lecaves per plant of sweet corn
than the other treatments, however, statistically it was at par with 1. (sole
sweet corn with 125% RDF), Ty (groundnut + sweet corn in 1:1 ratio with
125% RDF), Th2 (groundnut + sweet corn in 2:1 ratio with 125% RDF) and
Tis (groundnut + sweet corn in 3:1 ratio with 100% RDF) during 2004-05
and treatments To and Ti2 in the mecan of two vears and it (1) was
significantly superior over the remaining treatments.

At harvest, 115 (groundnut + sweet corn in 3:1 ratio with 125% RIDIY)
recorded the higher number of functional leaves per plant, however, it
was at par with the treatments Ts, T, T's Ty, Ti1, T2, and T during 2003-04
and the treatments 1, Toand T2 during 2004-05 and in the mean of two
vears.

4.7.3 Dry matter accumulation per plant (g)

Data pertaining to the periodical dry matter accumulation in sweet
corn are presented in Table 26 and Fig. 18. In general, the dry matter
accumulation per plant increased with increase in the age of the crop and
1t was maximum at harvest. During all the growth stages as well as at
harvest, dry matter production was higher during 2004-05 than 2003-04.
Dry matter accumulation of sweect corn was not influenced significantly
due to the different treatments at carly growth stage i.e. at 30 DAS,

however, at 60 DAS and at harvest, I15 (groundnut + sweet corn in 3:1
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ratio with 125% RDF) was at par with T2 (groundnut + sweet corn in 2:1
ratio with 125% RDF), To (groundnut + sweet corn in 1:1 ratio with 125%
RDF) and T, (sole groundnut with 125% RDVF) during all the three
observations except at 60 DAS during 2004-05 and in the mean of two
vears, treatment 'T'w was significantly inferior to i, FF'urther, treatment .
was significantly superior over rest of the trecatments during the above
referred period.
4.8 Yield attributes and yield of sweet corn

Data pertaining to yield attributing characters of sweet corn namely
length of cob (¢cm), girth of cob (cm), number of kernel rows per cob,
number of kernels per cob, weight of kernels per cob (g) and weight per
cob (g) are presented in Tables 27A and 27B. Except girth of cob, all the
above referred yield attributes of sweet corn were influenced significantly
due to the different treatments. In general, the values of all the vield
attributes were higher during 2004-05 than 2003-04 cexcept, number of

kernel rows per cob.
4.8.1 Length of cob (cm)

Data related to length of cob as affected by different treatments
during 2003-04, 2004-05 and mean of two years is presented in lable 27A

and depicted in Fig 19.

Different trecatments influenced the length ot cob significantly
during both the years of study and in the mean of two vears. In case of
sole crop of sweet corn, the length of cob was recorded maximum with 1.
(sole sweet corn with 125% RDF), which was significantly superior over 1
and I- (sole sweet corn with 75 and 100% RDI respectively) during both
the vears of experimentation and in the mean ot two vears. In case of
intercropping treatments, the length of cob of sweet corn increased with
increase in the level of fertilizer and proportion ot groundnut in
intercropping,. L.ength of cob recorded duce to application of 125% RDI to

groundnut + sweet corn system at 1:1, 2:1, 3:1 ratio (1. I'i-and 'I'1-5) or sole



sweet corn (Tw) was of similar magnitude. Further, application of 125%
RDF to groundnut + sweet corn at 3:1 ratio (1'1:) resulted into significantly

higher length of cob than the remaining intercropping trecatments.
4.8.2 Girth of cob (cm)

Data regarding girth of cob as affected by different treatments
during 2003-04, 2004-05 and in the mean of two years are presented in
Table 27A and depicted in Fig 19. The girth of cob was not influenced
significantly due to the different treatments during both thce ycars of

experimentation and in the mean of two years.
~0
4.8.3 Average rveight per cob (g)

Data regarding weight per cob as affected by different treatments
during 2003-04, 2004-05 and in the mean of two yvears are presented in

Table 27A and depicted in Fig. 19.

The averdge weight per cob was affected significantly duce to
different treatments during both the years and in the mean of two vears.
In case of sole planting of sweet corn, the maximum weight per cob was
registered with T, (sole swecet corn with 125% RDIY), which was
significantly superior over T; and 15 treatments (sole sweet corn with 75
and 100% RDF respectively) during both the ycars and in the mean of two
years. In case of intercropping treatments, groundnut + sweet corn in 3:1
ratio receiving 125% RDF (Ti5) was at par with the treatments receiving
same fertilizer level at 1:1 and 2:1 ratio (Iv and '112) as well as sole crop of
sweet corn receiving same fertilizer level i.e. T, during both the vears.
Further, trecatment 115 (groundnut + sweet corn in 3:1 ratio receiving, 125%
RDF) was significantly superior over the remaining treatments during
both the vears, however, in the mean of two vears 115 was at par with T
(groundnut + sweet corn in 2:1 ratio receiving 125% RDF) and 1. (sole
sweet corn with 125% RDF) and it was significantly superior over the

remaining treatments.
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Length of cob (cm)

Girth of cob (cm)

Av. Wt. of cob (g)

Fig. 19. Mean yield attributing characters of sweet corn
as affected by different treatments
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No. of kernel rows/cob

No. of kernels/ cob

Wt. of kernels/ cob (g)

Fig. 20. Mean yield attributing characters of sweet corn
as affected by different treatments
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4.8.4 Number of kernel rows per cob

Data related to number of kernel rows per cob as affected by
different treatments during 2003-04, 2004-05 and in the mean of two vears

are presented in Table 27B and depicted in l'ig 20-.

The number of kernel rows per cob was affected signiticantly duce to
the different treatments during both the years and in the mean of two
years. In case of sole sweet corn, the maximum number of kernel rows per
cob was registered with Te (sole sweet corn with 125% RIDI), which was
significantly superior over Ty and Ts treatments (sole sweet corn with 75
and 100% RDI respectively) during both the years and in the mean of two
vears except treatment Ts which was at par with the former treatment 1. in
the mean of two years. In case of intercropping svstems, during 2003-04,
treatment 15 (groundnut + sweet corn in 3:1 ratio with 125% RDF) was at
par with the treatments Tiy (groundnut + sweet corn in 3:1 ratio with 1007
RDI), 1. and Ts treatments (sole sweet corn with 125 and 100% RDI
respectively) and it (115) was significantly superior over the remaining,

treatments.

Further, during 2004-05, treatment T1s was at par with 11y, T, To, Ty,
To and Ts and was significantly superior over the remaining treatments. In
the mean of two years, treatment T)s was at par with the treatments
receiving 125% RDF (T2 and Te) including the sole crop of sweet corn ie.

T and was significantly superior over the remaining, treatments.
4.8.5 Number of kernels per cob

Data related to number of kernels per cob as affected by difterent
treatments during 2003-04, 2004-05 and in the mean of two years are
presented in Table 27B and depicted in FIig. 20. Different treatments
influenced the number of kernels per cob significantly during both the

vears of study and in the mean of two years.



In case of sole crop of sweet corn, the number of kernels per cob was
recorded maximum with Te (sole sweet corn with 125% RDIY), which was
siggnificantly superior to Ty (sole sweet corn with 75% RDI) but statistically
similar with Ts (sole sweet corn with 100% RDIY) during both the vears of

experimentation and in the mean of two years.

Further, in case of intercropping treatments, the number of kernels
per cob of sweet corn increased with increase in the level of fertilizer and
decrcased proportion of sweet corn. Application of 125% RDI to
groundnut + sweet corn at 1:1, 2:1 or 3:1 ratio (lv, T2 and 1'15) or sole sweet
corn (1) were at par with the treatments which received 100% RDI to
groundnut + sweet corn at 1:1, 2:T or 3:1 ratio (Is, T and 1) and sole
sweet corn (13), however, application of 125% RDI' to groundnut + sweet
corn at 3:1 ratio (15) resulted into significantly higher number of kernels
per cob than the treatments receiving 75% RDIF at any of the row
proportions adopted i.e. 17, Tw, Tiand sole sweet corn oo Ty During,
2004-05 and in the mean of two vears, treatment I~ was at par with the
treatments receiving 125% RDIF in the intorcroppil'\s; svstems oo and Ty
and was significantly superior over the remaining  intercropping,
treatments. Further, in the mean of two years, [, was also at par with 1,

(sole sweet corn with 125% RDI).
4.8.6 Weight of grains per cob (g)

Data pertaining to weight of grains per cob as affected by different
treatments during 2003-04, 2004-05 and in the mean of two vears are
presented in Table 27B and depicted in iy 20. Different treatments -
significantly influenced the weight of grains per cob during both the vears

and in the mean of two years.

In case of sole cropping of sweet corn, the weight of grains per cob
was recorded maximum with T, (Sole sweet corn with 125% RDE), which

was significantly superior to Ty (Sole sweet corn with 75% RDI) but



statistically at par with Ts (Sole sweet corn with 100% RDF) during the
Y
vear 2003-04 and in the mean of two years.

During 2003-04, weight of kernels of sweet corn remained at par in
respect of the treatments receiving 100 and 125% RDIE under all the
intercropping ratios as well as sole cropping. In other words, treatments
T, Ths, T, Thz, T, To, Tsand Te were at par with cach other and all these
treatments were significantly superior over the remaining treatments
receiving 78% RDF either in intercropping or sole cropping,.

During 2004-05, treatment 115 (groundnut + sweet corn in 3:1 ratio
with 125% RDVF) was at par with the other two intercropping ratios
receiving 125% RDI i.e. T2 (groundnut + sweet corn in 2:1 ratio with 125%
RDFL) and To (groundnut + sweet corn in 1:1 ratio with 125% RDIY) and was
significantly superior over the remaining treatments including  sole
cropping,.

IFurther, in the mean of two vears, trecatment 1. was at par with all
the treatments receiving 125% RDFE  either in intercropping or sole
cropping i.c. Ti>, Tvand T, as well as intercropping treatments receiving,
100% RDF under 3:1 and 2:1 ratios i.e. Ty and T and it (I'5) was
significantly superior over the remaining treatments.

4.8.7 Yield studies

Data pertaining to yield i.e. cob vield (g/ha), green stover vield
(q/ha) and total biomass yield (q/ha) as atfected by different treatments
during 2003-04, 2004-05 and in the mean of two vears are presented in
Table 28 and depicted in Fig. 21.
4.8.7.1 Cob yield and total biomass yield (q/ha)

Different treatments significantly influenced the cob vield and total

biomass vield during both years and in the mean of two vears.
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In case of sole cropping of sweet corn the response to the graded
levels of fertilizers in terms of cob yield and total biomass yield was
graded and significant during the year 2003-04 and in the mean of two
vears. T'he cob yield and total biomass yield was recorded maximum with
Te (Sole sweet corn with 125% RDF), which was significantly superior to
Ty (Sole sweet corn with 75% RDF) and I5 (Sole sweet corn with 100%
RDF) as well as all the intercropping treatments during both the vears of

experimentation and in the mean of two years.

In case of intercropping treatments, the cob vield and total biomass
yvield of sweet corn increased with increase in the level of fertilizer and
proportion of sweet corn in intercropping combinations. During, both the
years of experimentation and in the mean of two years, application of
125% RDF to groundnut + sweet corn at 1:1 row proportion (Iv) recorded
significantly higher cob yield and total biomass yield than the application
of 75% RDI' to component crops at same ratio i.c. - and all the remaining,
intercropping treatments in 2:1 and 3:1 ratios, however, Is (groundnut +
sweet corn in 1:1 row proportion with 100% RDI‘) was at par with T.
(groundnut + sweet corn in 1:1 row proportion with 125% RDI‘). Under 2:1
and 3:1 ratios of intercropping, generally the green cob vield and total
biomass yield were not influenced significantly duc to the levels of
fertilizer.
4.8.7.2 Green stover yield (gq/ha)

Different treatments significantly influenced the green stover yield
of sweet corn during 2003-04, 2004-05 and in the mean of two vears

(Table 28).

In case of sole crop of sweet corn the response to the graded levels
of fertilizers in terms of green stover vield was graded and significant
ot

during the vear 2004-05 and in the mean of two vears. The green stover

vield was recorded maximum with T (Sole sweet corn with 125% RDIY),
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which was significantly superior over T, (Sole sweet corn with 75% RDIY)
and Is (Sole sweet corn with 100% RDF) during 2004-05 and in the mean
of two years, however, during 2003-04, T was at par with I+ and was

significantly superior over 1.

In case of intercropping treatments, the green stover yield of sweet
corn increased with increase in the level of fertilizer and proportion of
sweet corn in intercropping combinations. During both the yecars of
experimentation, application of 125% RDF to groundnut + sweet corn at
1:1 row proportion (lv) recorded significantly higher green stover yield
than the remaining intercropping treatments except groundnut + sweet
corn at same ratio with 100% RDF (Tx) which was at par with the former
treatment i.c. Ty during 2004-05. Application of 125% RDI- to groundnut +
sweel corn at 2 : 1 ratio (112) increased the green stover yield significantly
than 75% RDI’ application to the component crops at the similar ratio i.c.
T, during the year 2003-04 and in the mean of two years. Increase in the
fertilizer level from 75% to 125% RDF to the intercropping of groundnut +
swecet corn in 3:1 ratio (T3, Tiiand Tis) did not increase green stover vield
significantly, during both the years of experimentation, however,
treatment 'I'15 was significantly superior to the treatment 1, in the mean
of two years.

4.9 Quality studies

The per cent protein content and per cent sucrose content were
studied as the quality parameters during 2003-04, 2004-05 and in the mean
of two vears.

4.9.1 Protein content (")

Data regarding protein content (%) of sweet corn kernels  as
influenced by different treatments during 2003-04, 2004-05 and in the
mean of two vears are presented in Table 29 and depicted eraphically in

Fig. 22. The protein content (%) was significantly affected due to ditferent



trecatments, during both the years and in the mean of two vears. In general,
mean protein content of kernels was slightly higher during the year 2004-
05 as compared to 2003-04.

Among all the treatments including sole and intercropping, -
(groundnut + sweet corn in 3 : 1 ratio with 125% RDI) recorded
significantly higher protein content than the remaining treatments except,
groundnut + sweet corn in 3:1 ratio with 100% RDF (1) and groundnut +
sweet corn in 2 : 1 ratio with 125% RDF (T12), which were at par with the
former treatment (115) during 2003-04. During, 2004-05, treatment |-
(groundnut + sweet corn in 3:1 ratio with 125% RDI) was at par with 1+
(groundnut + sweet corn in 2 : 1 ratio with 125% RDI) and I (groundnut
+ sweet corn in 1 : 1 ratio with 125% RDF) and it (11.) was statistically
superior over the remaining treatments. Further, in the mean of two years,
the trend was similar to that of 2004-05 with onc exception i.ce. Ty
(groundnut + sweet corn in 3 : 1 ratio with 100% RDF) which was also al
par with Tisin addition to Tvand 2.

4.9.2 Sucrose content (%) Y

I8

The data pertaining to sucrose content (%) in fresh k(;l/jj\i(‘ls as
affected by different treatments during 2003-04, 2004-05 and in the mean
of two years are presented in Table 29 and depicted in Fig 22, The sucrose
content (%) was significantly affected due to different treatments, during,
both the vears and in the mean of two years. In general, mean sucrose
content of kernels was slightly higher during the vear 2004-05 as

compared to 2003-04.

Among all the treatments including sole and intercropping, |
(groundnut + sweet corn in 3:1 ratio with 125% RDF) recorded
significantly  higher sucrose content in kernels than the remaining,

treatments except, sole sweet corn with 125% RDI (1) which was at par
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with the former treatment. Further, during 2004-05, 1:- (groundnut ¢
sweet corn in 3:1 ratio with 125% RDI) was at par with all the treatments
receiving 125% RDI i.e. Te (sweet corn with 125% RDIY), 1. (groundnut ¢
sweet corn in 1:1 ratio with 125% RDI), Ti2 (groundnut + sweet corn in 2:1
ratio with 125% RDVF) as well as T (groundnut + sweet corn in 3:1 ratio
with 100% RDF) and it (Tis) was statistically supcrior over the remaining
treatments. Further, in the mean of two years, the trend was more or less
similar to that of 2004-05 with one exception i.c. 111 (groundnut + sweet
corn in 3:1 ratio with 100% RDFI) which was statistically intferior to 1,-.
4.10 Nutrient uptake by sweet corn at harvest

The per cent content and uptake of major nutrients viz, nitrogen,
phosphorus and potassium was recorded scparately in different plant
parts i.c. stem, leaves, kernels, cob axis, cob sheath and total uptake at
harvest during 2003-04, 2004-05 and in the mean of two vears.

4.10.1 Per cent nitrogen content in different parts of sweet corn
4.10.1.1 Per cent nitrogen content in kernels

Data pertaining to per cent nitrogen content in kernels as affected by
different treatments during 2003-04, 2004-05 and mean of two vears are
presented in lTable 30A. Nitrogen content in kernels was influenced
significantly duc to different treatments, during both the vears of
experimentation and in the mean of two vears.

Among all the treatments including sole crop and intercropping, 1.
(groundnut + sweet corn in 31 ratio with 125% RDI) recorded
significantly higher nitrogen content in the kernels than the sole sweet
corn with 75 and 100% RDVF (Tyand'ls) and groundnut + sweet corn in 1:1
and 2:1 ratios with 75% RDI' i.e. T-andThoand it (175) was at par with the
T emaining, treatments. Further, during 2004-05, T~ (oroundnut + sweet

corn in 3: 1 ratio with 125 % RDI) was at par with all the treatments



146

a0
lt:.: 000 )
R
L0890
90 790
FO 0L
0£0 990
90 190
10 690
890 90
MO 090 |
120 890
90 9970
W0 60
oy a.ﬁ:l.
o fs,_w q0)

\: o

2: h

P0-£00¢
T
N

SjuaunEal) JuIRJIp Aq pajdajye se uiod 13ams Jo sped Juazagyip ut (v,) Juazuod uaSoniN

SN S\
00 9100
T
[£0 /20
&0ty
6t () 0t
[£0 90
0 L0
[£0 80
0t
€0 1€0
90 . 950
S RS
0 1L
UeI ) €000
- m_xMLo!U

SN
()

OF (0

Ll
9¢ ()
LY()
¢e0
9¢ 0
Lo
Fe0

H-£00T

nc 0
8l c :
cc.m
00°¢C
o'l
<0'¢
86'[
'l
10¢C
6]
061
66
o'l
61

:82

\:: 200 %C (1)
| og | €z - t-\f.ﬂ_.w
o e e Qi) s-0 -
81wt AAY%001(rg) =0
w1l 8] A %e (g s-9 0 ¢
T 90T AAN%CTL (1)) s+
ST 10T 1aA%001°(1:0) s+0 1y
Wl 6] 8%, (1)) s+ v
0T W0t A%z () s+0 1
9T 86 AQI%00L (L 1) 40 ¥
Ll 68l 1A% (151 S+ -1
W s 1Y %STL M W10 DOMG Oj0g |
Wl el ACY %001 Y114 UWI0I PONG 2j0G ¢
LA AGY WL 1M W02 300G 05 |
| egcm Cww -
m_uEmv_ ‘ Juduwyeal] "wig

‘V0g °lqeL



117

o0 100
Can o
8 01
660 0
) %10
W1 001
160 660
) 060 |
b1 o1
60 . 660
w0 | w60
QL 91
%1 %60
60 ')
Q0 e
SaARI o

6N SN SN "4
Q00 0 . 00 o -+ TS |
I Y §+0 )
RY0) RY'() 89°0) 1A% (g s+
Ly 1970 cy() AQY e (Trg) §+0 ]
120 1£0 1£0 IQ¥%CTL(1:7) §+0 ]
69°0) 690 690 AQY%000(1:7) s+ 1y
F9°0) 90 Q) AQ¥%es (1:7) s+ Ml
00 00 VA AQ¥%eTL (1) §+9 1L
690 90 00 AAY%00L (L) 5+9 81
90 190 90 ' JAN%EL (1) 540 <
690 00690 LA ST WM U0 JIMG 0G|
890 QW0 890 QN %000 M W0 NS 05 <
090 090 60 AUY %S YiIM UI0d JaamG ajog t]
:8’2 | )Woéom 7 P-£007 o |
- - : juawgeal | wikg

sjuauLyear) JUALRJJIp Aq pajdajje se ul0d Jaams Jo syred Juasagyip ui (v,) Juajuod udBoniN :gog d|qel.



148

receiving 125% RDVF i.e. Te (sweet corn with 125% RIIY), Tv (groundnut +
sweet corn in 1:1 ratio with 125% RDI), T2 (groundnut + sweet corn in 2:1
ratio with 125% RDIF) and it (1:1s) was significantlyv superior over the
remaining treatments. However, in the mean of two years, treatment |,
was at par with the two intercropping ratios i.c. 11T and 2:1, recefving,
125% RDF (lv andTi2) and was significantly suporibr over the remaining,
treatments.
4.10.1.2 Per cent nitrogen content in cob axis and stem

Data regarding per cent nitrogen content in cob axis as influenced
by different treatments during 2003-04, 2004-05 and in the mean of two
years arc given in lTable 30A and 30B, respectivelv. Nitrogen content in
cob axis and stem was not influenced significantly duce to the different
treatments, during both the years of experimentation and in the mean of
two ycears.
4.10.1.3 Per cent nitrogen content in cob sheath

Data pertaining to per cent nitrogen content in cob sheath as
affected by different treatments during 2003-04, 2004-05 and mecan of two
years arce presented in Table 30A. Nitrogen content in cob sheath was
influenced significantly due to different treatments, during both the vears
of experimentation and in the mean of two years. When the comparison
was done between the sole cropping and intercropping, it was observed
that, 'I''s (groundnut + sweet corn in 3:1 ratio with 125% RDI) recorded
signiticantly higher nitrogen content in cob sheath than the treatments
receiving 75 and 100% RDF under sole cropping and groundnut + sweet
corn in 1:1 ratio i.e. Ty, Ts, T7 andTs respectively as well as groundnut +
sweel corn in 3:1 ratio with 75% RDF i.e. Th: and former treatment (155)
was at par with the remaining treatments. [lowever, d'uring 2004-05, 1,-
(groundnut + sweet corn in 3:1 ratio with 125% RDF) was at par with all

the treatments  receiving 100 and  125% RDE in sole as well  as
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intercropping i.c. Ts, Ta, Ts, Ty, T, Tizas well as I'1, . Further, in the mean
of two years, again treatment Tis was at par with all the treatments
receiving 125% RDF in sole cropping as well as intercropping, i.e. 1, T
and 1> and the treatments receiving 100% RIDF at 2:1 and 3:1 ratios of
intercropping i.e. T andTis and it (Ti5) was significantly supecerior over the
remaining treatments.

4.10.1.4 Per cent nitrogen content in leaves

Data pertaining to per cent nitrogen content in leaves as affected byv
different treatments during 2003-04, 2004-05 and mean of two vears are
presented in lTable 30B. Nitrogen content in leaves was influenced
significantly due to different treatments, during both the vears of
experimentation and in the mean of two years. In casc of sole cropping,
and intercropping, during 2003-04, 15 (groundnut + sweet corn in 3:1
ratio with 125% RDF) was at par with all the treatments of sole and
intercropping receiving 125% RDVF ie. T, Toand 112 as well as groundnut
+ sweet corn in 3:1 ratio with 100% RDF i.c. I, and it ('15) was
significantly superior over the remaining treatments in respect of nitrogen
content in leaves. However, during 2004-05 and in the mean of (wo tears,
This (groundnut + sweet corn in 3:1 ratio with 125%, RIDI') was at par with
groundnut + sweet corn in 2:1 ratio with 125% RDIFi.c. 1 - and it (T'r:) was
significantly superior over the remaining treatments.
4.10.1.5 Nitrogen uptake in different parts of sweet corn
4.10.1.6 Nitrogen uptake in kernels (kg/ha)

Data related to nitrogen uptake in kernels as affected by different
treatments during 2003-04, 2004-05 and mean of two years are presented
in Table 31A. Nitrogen uptake in kernels was influenced significantly duc
to different treatments, during both the years of experimentation and in

the mean of two vears. In case of sole crop of sweet corn, the response to
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the increase in the level of fertilizers in relation to nitrogen uptake in
kernels was graded and significant, during both the years of
experimentation and in the mean of two years and therefore, sole sweet
corn 125% RDF i.e. Te was significantly superior than all the remaining,
treatments including sole and intercropping treatments.

The nitrogen uptake in kernels increased with increasc in the level of
fertilizers and increased proportion of sweet corn in the intercropping,
combinations. Groundnut + sweet corn at 1:1 ratio, supplied with 125%
RDF (1) recorded significantly higher nitrogen uptake in kernels than the
other intercropping combinations at all the levels of fertilizer application,
during both the years of experimentation and in the mean of two ycars
except treatment I's (groundnut +sweet corn at 1:1 ratio with 100% RIDIY)

which was at par with the former treatment (Ty) during the year 2003-04.
4.10.1.7 Nitrogen uptake in cob axis (kg/ha)

Data pertaining to nitrogen uptake in cob axis as affected by
different treatments during 2003-04, 2004-05 and in the mean of two years
are presented in Table 31A. Nitrogen uptake in cob axis was influenced
significantly due to different treatments, during both the years of
experimentation and in the mean of two years. In case of sole cropping of
sweet corn, treatment T. (sole sweet corn with 125% RDIY) recorded
significantly higher nitrogen uptake in cob axis than the application of
75% and 100% RDF ie. Iy and 'I5 respectively, during both the years of
experimentation and in the mean of two years, except trecatment I5, which

was at par with the former treatment (T.) in the year 2003-04

The nitrogen uptake in cob axis increased with increasc in the level
of fertilizers and increase in the proportion of sweet corn in intercropping,
combinations. Groundnut + sweet corn at 1 @ 1 row proportion when
suppliecd with 125% RDF (Tu) recorded significantly higher nitrogen

uptake in cob axis than the other intercropping treatments except



e
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treatment I's (groundnut + sweet corn at 1:1 ratio with 100% RDI) during,
all the three observations, except groundnut + sweel corn in 2:1 ratio with
100 and 125% RDVI i.e. T and Ti2 and groundnut + swecet corn in 3:1 ratio
with 125% RDF i.e. Tis during2003-04; groundnut + sweet corn in 1:1 ratio
with 75% RDF(I7) and groundnut + sweet corn in 2:1 ratio with 100 %
RDF (Ti1) , which were at par with the former trcatment Toin respect of

nitrogen uptake in cob axis.
4.10.1.8 Nitrogen uptake in cob shzath (kg/ha)

Data related to nitrogen uptake in cob sheath as affected by
different treatments during 2003-04, 2004-05 and mcan of two vears are
presented in Table 31A. Nitrogen uptake in cob shcath was affected
significantly due to different treatments, during both the years of
experimentation and in the mean of two yecars. In casc of nitrogen uptake
in cob sheath, treatment T, (Sole sweet corn with 125% RDF) recorded
significantly higher nitrogen uptake than all the remaining treatments

under sole and intercropping,.

The nitrogen uptake by cob sheath incrcased with increase in the
level of fertilizers and increased proportion ot sweet corn in the
intercropping combinations. Groundnut +sweet corn at 111 ratio with
125% RDF (1) recorded significantly higher nitrogen uptake in cob sheath
than the other intercropping treatments during 2004-05. I lowever, during,
2003-04, the above referred treatment Ty was at par with the remaining
two treatments at 1:1 ratio i.e. T7, Ty as well as groundnut +sweet corn in
2:1 ratio with 100 and 125% RDF ie. T, T2z and it was significantly
superior than all the remaining treatments. Further, in the mean of two
years, treatment 1o (groundnut +sweet corn in l:1 ratio with 125% RDI")
recorded significantly higher nitrogen uptake in cob sheath than the other
intercropping treatments, except groundnut +sweet corn in 11 ratio with

100% RDI i.e. I's which was at par with the former treatment 1.



4.10.1.9 Nitrogen uptake in stem (kg/ha)

Data regarding nitrogen uptake in stem as influenced by different
trecatments during 2003-04, 2004-05 and in the mean of two vears are
presented in Table 31B. Nitrogen uptake in stem was influenced
significantly duc to different treatments, during both the years of
experimentation and in the mean of two years. In casc of sole cropping of
sweet corn, treatment Te (Sole sweet corn with 125% RDF) recorded
significantly higher nitrogen uptake in stem than the application of 75%
and 100% RDE to sole sweet corn i.e. Iy and 1+, during the vear 2004-05
and in the mean of two years, while former trecatment was at par with the
trecatment T5  during the year 2003-04. Further, all the treatments of sole
cropping were significantly superior over the intercropping, treatments.

Among the intercropping treatments, during 2003-04, groundnut
+sweet corn in 1:1 ratio with 125% RDF (Tv) was at par with the treatments

= 0O

receiving 100 and 75% RDF under the same ratio i.c. Txand I-and 2:1 ratio
with 125% RDI i.e. T2 and Ty respectively and it (1v) was significantly
superior over the remaining intercropping treatments. However, during
2004-05 and in the mean of two years among, the intercropping, treatments,
groundnut +sweet corn in 1:1 ratio with 125% RDFE (1To) was at par with
groundnut +sweet corn in 1 ratio with 100°% RDIF (Is) and it (1+) was
significantly superior over the remaining intercropping treatments in

respect of nitrogen uptake in stem of sweet corn.
4.10.1.10 Nitrogen uptake in leaves (kg/ha)

The data concerned with nitrogen uptake in leaves of sweet corn as
affected by different treatments during 2003-04, 2004-05 and in the mean
of two vears are presented in Table 31B. Nitrogen uptake by leaves was
influenced significantly due to different treatments, during both the vears
of experimentation and in the mean of two vears. In case of sole cropping,

of sweet corn, treatment 1o (Sole sweet corn with 1257 RDYF) recorded



J!

significantly higher nitrogen uptake in leaves than the application of 75%.
and 100% RDF to sole sweet corn i.e. 'Tyand 15, during both the vears of
experimentation and in the mean of two vears. l'urther, all the treatments
of sole cropping were significantly superior over the intercropping
treatments.

The nitrogen uptake in leaves increased with increase in the level of
fertilizers and increased proportion of groundnut in intercrop
combinations. Groundnut + sweet corn in 1:1 ratio with 125% RDF (1.)
recorded significantly higher nitrogen uptake in lecaves than the other
intercropping treatments with differential fertilizer  levels,  oxcept
treatment s (groundnut + sweet corn in 1:1 ratio with 100% RDF) and I ;-
(groundnut + sweet corn in 2:1 ratio with 125% RDF) during, the vear
2003-04. Further, during 2004-05 and in the mean of two vears, among, the
intercropping treatments, groundnut + sweet corn in 1:1 ratio with 125%
RDF (Ts) was significantly superior over the remaining intercropping,

treatments in respect of nitrogen uptake in sweet corn leaves.
4.10.2 Per cent phosphorus content in different parts of sweet corn

4.10.2.1 Per cent phosphorus content in sweet corn kernels, cob axis,

cob sheath, stem and leaves

It was observed from the data presented in Table 32A and 32B that
per cent phosphorus content in all the parts of sweet corn namely kernels,
cob axis, cob sheath, stem and leaves was not influenced significantly duce
to sole cropping as well as intercropping treatments during, both the vears
of experimentation and in the mean of two vears. | lowever, in case of sole
cropping, as well as under different ratios of intercropping, phosphorus
content in the different parts of sweet corn numerically increased with

increase in the of fertilizer dose.
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4.10.2.2 Phosphorus uptake (kg/ha) by different plant parts of sweet corn

4.10.2.3 Phosphorus uptake in kernels (kg/ha)

Data related to phosphorus uptake in kernels as affected by
different treatments during 2003-04, 2004-05 and in the mean of two vears
are presented in ‘Table 33A. Phosphorus uptake in the kernels was
influenced significantly due to different treatments, during both the years
of experimentation and in the mean of two years. In casc of sole cropping
of sweet corn, the response to the increase in the level of fertilizers in
relation to phosphorus uptake in kernels was graded and significant,
during both the vears of experimentation and in the mean of two years.
All the sole cropping treatments recorded significantly higher phosphorus

uptake in the kernels of sweet corn than the intercropping treatments.

The phosphorus uptake in kernels increased with increase in the
lovel of fertilizers and increased proportion of sweet corn in the
intercropping combinations. Groundnut + sweet corn in i1 ratio with
125% RDF (1v) recorded significantly higher phosphorus uptake in kernels
than the other intercropping combinations at all the levels of fertilizer
application except treatment Ts (groundnut + sweet corn in 11 ratio with
100% RDF), during both the years of experimentation and in the mean of
two vears and the treatments 1> (groundnut + sweet cornin 111 ratio with
75% RDF) and 11> (groundnut + sweet corn in 2:1 ratio with 125% RDI)

during 2003-04;which were at par with the former treatment ().
4.10.2.4 Phosphorus uptake in cob axis and cob sheath (kg/ha)

T'he data pertaining to phosphorus uptake in cob axis and sheath as
affected by different treatments during 2003-04, 2004-05 and in the mean
of two vears are presented in Table 33A. Phosphorus uptake in cob axis

and sheath was influenced significantly duce to different treatments,



during both the years of experimentation and in the mean of two yvears. In
case of sole cropping of sweet corn, treatment I (Sole sweet corn with
125% RDF) recorded significantly higher phosphorus uptake in cob axis
and sheath than the application of75% and 100% RDI’ to sole sweet corn
i.,e. Thand 15, during both the vears of experimoentation and in the mean of
two years, except treatment 15 in the year 2003-04 in respoect of cob sheath,
which was at par with the former treatment 1. Further, all the sole
cropping treatments recorded significantly higher phosphorus uptake in
cob axis and sheath of sweet corn than the intercropping treatments.

The phosphorus uptake in cob axis and sheath increased with
increase in the level of fertilizers and increased proportion of sweet corn in
intercropping  combinations. In  case of intercropping  treatments,
groundnut + sweet cornin 1 : 1 ratio with 125% RDI (1) was at par with
the trecatments with same planting ratio with 100 and 125% RDI i.e. | and
Ts during, 2003-04 in respect of both the obscervations and groundnut +
sweet corn in 2:1 ratio with 100 and 125% RDUFI i.c. T and 'z in respect of
cob sheath during the same vear. Further, in respect of both observations
during 2004-05, again groundnut + sweet cornin 1 : 1 ratio with 125% RDI-
(Te) was significantly superior over the remaining  intercropping,
treatments. Tlowever, in the mean of two years, again treatment Iv was
significantly superior over the remaining intercropping trecatments except
groundnut + sweet corn in 1:1 ratio with 100 % RDIF e I's which was at

par with the former treatment (Tv) in respect of both the observations.
4.10.2.5 Phosphorus uptake in stem and leaves (kg/ha)

Data regarding phosphorus uptake in stem and leaves as influenced
by different treatments during 2003-04, 2004-05 and in the mean of two

years arce presented in Table 3313.
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In case of sole cropping of sweet corn, treatment [ (sole sweet corn
with 125% RDI) recorded significantly higher phosphorus uptake in stem
and leaves than the application of 75% and 100% RDI to sole sweet corn
i.e. Tvand Ts, during all the three observations except sole swecet corn with
100% RDF i.e. I'sduring 2003-04 in respect of leaves which was at par with
the former treatment i.c. T,

The phosphorus uptake by stem and leaves increased with increase
in the level of fertilizers and increased proportion of sweet corn in the
intercropping trecatments. Groundnut +sweet corn in 1:1 ratio with 125%
RDI (1) recorded significantly higher phosphorus uptake in stem and
leaves during 2004-05, however, during 2003-04 and in the mean of two
years, treatment Tv was at par with Ts (Groundnut +sweet cornin 1:1 ratio
with 100% RDF) and it (Ts) was significantly superior over the remaining
intercropping treatments.

4.10.3 Per cent potassium content in different plant parts of sweet corn
4.10.3.1 Per cent potassium content in kernels

Data related to per cent potassium content in kernels of sweet corn
as affected by different treatments during 2003-04, 2004-05 and in the
mean of two years are presented in Table 34A. Potassium content in
kernels was influenced signiticantly duce to different treatments, during,
both the years of experimentation and in the mean of two years.

When the comparison was made among the sole cropping and
intercropping treatments, it was observed that groundnut + sweet corn in
1:1 ratio with 125% RDF (1v) was at par with groundnut + sweet corn in
2:1 and 3:1 ratio with 125% RDF (T2 and Tis) and it ('Tv) was significantly
superior over the remaining treatments during 2003-04 and in the mean of

two vears.
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I lowever, during 2004-05, groundnut + sweet corn in 3:1 ratio with
125% RDI‘ (T15) was at par with all the treatments receiving 125% RDI i.c.
Tw (sole sweet corn with 125% RDF), Ty (groundnut + sweet corn in 1:1
ratio with 125% RDF) and Tz (groundnut + sweet corn in 201 ratio with
125% RDF) as well as T (groundnut + sweet corn in 3:1 ratio with 100%

RDF) and was significantly superior over the remaining treatments.
4.10.3.2 Per cent potassium content in cob axis

Data pertaining to per cent potassium content in cob axis are
presented in Table 34A. Potassium content in cob axis was not influenced
significantly due to different treatments, during 2003-04. During 2004-05,
groundnut + sweet corn in 1:1 ratio with 125% RDI> (1.) recorded
significantly higher potassium content in cob axis than the remaining,
treatments, however, statistically it was at par with the treatments
receiving 100 and 125% RDF 2:1 and 3:1 ratios i.c. 11, T and Ty and 1
respectively as well as sole sweet corn with 125% RDFE ic. T.. Further,
treatment ‘I'v was significantly superior over the remaining treatments

during the same period.

On the other hand, in the mean of two vears, groundnut +sweet
corn in 3:1 ratio with 125% RDF (T15) was at par with all the treatments
receiving 125% RDF i.c. Te (sole sweet corn with 125% RDE), T
(groundnut +sweet corn in 1:1 ratio with 125% RDF) and 1> (groundnut
+sweet corn in 2:1 ratio with 125% RDF) as well as T (groundnut +sweel
corn in 3:1 ratio with 100% RDF) and it (I1s) was significantly superior

over the remaining treatments.
4.10.3.3 Per cent potassium content in cob sheath

Data related to per cent potassium content in cob sheath as affected
by different treatments during 2003-04, 2004-05 and in the mean of two
vears are presented in Table 34A. During 2003-04, potassium content in

cob sheath was not influenced significantly duc to different treatments.
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lHowever, during 2004-05 and in the mean of two vears, groundnut +sweet
corn at 3:1 ratio with 125% RDF (Tis) was signilicantly superior than all
the treatments receiving 75% RDF i.e. Iy (sole sweet corn with 75% RDE),
T7 (groundnut +sweet corn at 1:1 ratio with 75% RDI), 1.0 (groundnut
+sweet corn at 2:1 ratio with 75% RDF) and 'T'1: (groundnut +sweet corn at
3:1 ratio with 75% RDF) except treatment 1’1o (groundnut +sweet corn at
2:1 ratio with 75% RDF) in the mean of two years; which was at par with

the former treatment Ts.
4.10.3.4 Per cent potassium content in stem

Data pertaining to per cent potassium content in stem are presented
in Table 34B. Potassium content in stem was not influenced significantly
due to different treatments, during both the ycars of experimentation and
in the mean of two years. llowever, there was graded increase in
potassium content in sweet corn stem with the increase in the level of
fertilizers in sole cropping as well as intercropping. Further, there was
slight increase in potassium content in sweet corn stem with increase in

the groundnut proportion in the intercropping combinations.
4.10.3.5 Per cent potassium content in leaves

Data pertaining to per cent potassium content in lecaves arc
presented in Table 34B. Potassium content in leaves was intluenced
significantly duc to different treatments, during both the years of
experimentation and in the mean of two vears. l'rom the overall
comparison, it was observed that, groundnut +sweet corn at 3:1 ratio with
125% RDF (Ti5) was at par with all the treatments receiving 125% RDF 1.c.
Te (sole sweet corn with 125% RDF), Ty (groundnut +sweet corn at 1:1 ratio
with 125% RDF) and T2 (groundnut +sweet corn at 2:1 ratio with 125%
RDF) as well as treatment T (groundnut +sweet corn at 3:1 ratio with
100% RDF) and it (Tis) was significantly superior over the remaining

treatments during 2004-05 and in the mean of two vears.
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4.10.3.6 Potassium uptake in different plant parts of swecet corn (kg/ha).
4.10.3.7 Potassium uptake in kernels and leaves (kg/ha).

Data related to potassium uptake in kerncels and lecaves as affected
by different treatments during 2003-04, 2004-05 and in the mean of two
years are presented in Table 35A and 35B. Potassium uptake in kernels
and leaves was influenced significantly due to different treatments, during
both the years of experimentation and in the mecan of two years. In casc of
sole cropping of sweet corn, the response to the increasce in the level of
fertilizers in relation to potassium uptake in kernels and lcaves was
graded and significant and therefore, sole sweet corn with 125% RDVF (1)
recorded significantly higher potassium uptake in kernels and leaves than
all the remaining treatments of sole cropping as well as intercropping,.

The potassium uptake by kernels and leaves increased with increase
in the level of fertilizers and increased proportion of sweet corn in the
intercropping combinations. Groundnut +sweect corn in I:1 ratio with
125% RDF (To) recorded significantly higher potassium uptake in kerncls
and leaves than the other intercropping combinations at all the levels of
fertilizer application, during both the years of experimentation and in the

mean of two years.
4.10.3.8 Potassium uptake in cob axis and cob sheath (kg/ha)

Data pertaining to potassium uptake in cob axis and shcath as
affected by different treatments during 2003-04, 2004-05 and in the mean
of two years arce presented in Table 35A. Potassium uptake in cob axis and
sheath was influenced significantly due to different treatments, during
both the vears of experimentation and in the mean of two vears. In case of
sole cropping of sweet corn, the response to the increase in the level of
fertilizers in relation to potassium uptake in cob axis and sheath was

graded and significant.
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The potassium uptake in cob axis and shceath increased with
increasc in the level of fertilizers and increased proportion of sweet corn in
the intercropping combinations. Groundnut +sweet corn at il row
proportion when applied with 125% RDFE (1lv) recorded significantly
higher potassium uptake in cob axis and shecath than the other
intercropping treatments during 2004-05 and in the mean of two years.
However, in respect of cob sheath, the former treatment 'tvwas at par with
Ts (groundnut + sweet corn in 1:1 ratio with 100% RDF) and was

significantly superior than the remaining treatments during 2003-04.
4.10.3.9 Potassium uptake in stem (kg/ha)

Data regarding potassium uptake in stem as influenced by different
treatments during 2003-04, 2004-05 and in the mcean of two years are
presented in Table 35B. Among all the treatments, sole sweet corn with
125% RDF (Ts) recorded significantly higher potassium uptake in the stem
during all the three observations. In case of intercropping, Tv (groundnut +
sweet corn in 1:1 ratio with 125% RDF) was at par with Is (groundnut +
sweet corn in 1:1 ratio with 100% RDIF) and was significantly superior over

the remaining intercropping treatments during, all the three observations.
4.10.4 Total nutrient uptake by sweet corn (kg/ha)

Data concerned with total nitrogen, phosphorus and potassium
uptake by sweet corn as affected by different treatments during 2003-04,
2004-05 and in the mean of two years are presented in lable 36 and
depicted in Fig. 23. In general, it was observed that the total nutrient
uptake i.c. N, P, K increased with the increase in the lovel of fertilizer in
sole cropping as well as intercropping treatments. Further, in the
intercropping treatments, the total nutrient uptake by the sweet corn was
increcased  with increase in the proportion of groundnut in the

intercropping,.
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4.10.4.1 Total nitrogen uptake by sweet corn (kg/ha)

Total nitrogen uptake by sweet corn was atfected significantly due
to different treatments, during both the years of experimentation and in
the mean of two years. In case of sole cropping, of sweet corn, the response
to the graded level of fertilizers in relation to the total nitrogen uptake was
graded and significant maximum being at the treatment '1s, which was
significantly higher than the remaining treatments of sole cropping and
intercropping, during both the years of experimentation and in the mean

of two vears.

Further, in case of intercropping, groundnut + sweet corn in 1:1
ratio with 125% RDF (Ty) recorded significantly more total nitrogen
uptake in sweet corn than the remaining treatments during 2004-05 and in
the mean of two years. However, during 2003-04, though groundnut +
sweet corn in 1:1 ratio with 125% RDF (1v) recorded maximum total
nitrogen uptake in sweet corn, it was at par with I'x (groundnut + sweet
corn in 1:1 ratio with 100% RDF) and was significantlv superior over the

remaining intercropping treatments.
4.10.4.2 Total phosphorus uptake by sweet corn (kg/ha)

lotal phosphorus uptake by sweet corn was influenced significantly
due to different treatments, during both the years of experimentation and
in the mean of two years. In case of sole cropping of sweet corn, the
response to the graded levels of fertilizers in relation to the total
phosphorus uptake was graded and significant and therefore, sole sweet
corn with 125% RDF (Ts) recorded significantly higher total phosphorus

uptake than all the treatments of sole cropping and intercropping,.

Further, among the intercropping treatments, groundnut + sweet
corn in 1T ratio with 125% RDIF (Ts) recorded significantly more total
phosphorus uptake in sweet corn than the remaining, treatments during,

2004-05 and in the mecan of two vears. llowever, during 2003-04,



groundnut + sweet corn in 1:1 ratio with 125% RDI* (1¢) was at par with
the treatments having same intercropping ratio with 75 and 100% RDI i.c.
T- (groundnut + sweet corn in 1:1 ratio with 75% RDF) and Tx (groundnut
+ sweet corn in 1:1 ratio with 100% RDF) and was significantly superior

over the remaining intercropping treatments.
4.10.4.3 Total potassium uptake by sweet corn (kg/ha)

Total potassium uptake by sweet corn was influenced significantly
due to different treatments, during both the years of experimentation and
in the mean of two years. In case of sole cropping of sweet corn, the
response to the graded levels of fertilizers in relation to the total
potassium uptake was graded and significant. Further, sole sweet corn
with 125% RDF (1) recorded significantly higher total potassium uptake
than all the remaining treatments of sole cropping and intercropping,.

In respect of intercropping treatments, groundnut + sweet corn in
1:1 ratio with 125% RDF ('Iv) recorded significantly higher total potassium
uptake in sweet corn than the remaining treatments during 2003-0-1.
However, during 2004-05, the above referred treatment 1o was at par with
the treatments having same intercropping ratio with 75 and 100% RDF i.c.
17 (groundnut + sweet corn in 1:1 ratio with 75°% RDF) and Tx (groundnut
+ sweet corn in 1:1 ratio with 100% RDF) and in the mean of two vears, it
was at par with groundnut + sweet corn in 1:1 ratio with 100% RII- (1x)
and was significantly superior over the remaining intercropping
treatments.

4.10.5 Total nutrient uptake by groundnut + sweet corn intercropping
(kg/ha)

I'he data concerned with total nitrogen, phosphorus and potassium
uptake by groundnut + sweet corn intercropping as affected by different
treatments, during 2003-04, 2004-05 and in the mean of two vears are

presented in Table 37 and graphically shown in Iig. 24
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4.10.5.1 Total nitrogen uptake by groundnut + sweet corn intercropping
(kg/ha)

Total nitrogen uptake by groundnut + sweet corn intercropping was
affected significantly due to different treatments, during, both the vears ot
experimentation and in the mean of two years. In general total nitrogen
uptake by sole cropping of groundnut was significantly higher than the
total nitrogen uptake by sole sweet corn under different fertilizers levels.
In case of groundnut sole cropping, all the fertilizer treatments were at par
with cach other during 2003-04 and 2004-05. | lowever, in the mean of two
vears, sole groundnut with 125% RDI (13) was at par with sole groundnut
with 100% RDF (12) and was significantly superior over sole groundnut
with 75% RDE (11). llowever, in case of sole sweet corn, total nitrogen
uptake was influenced significantly due to variable levels of fertilizer
application. It was further observed that total nitrogen uptake by sweet
corn under all the treatments was significantly less than all the treatments

of groundnut sole cropping as well as intercropping,.

Among the intercropping treatments, 15 (groundnut + sweet corn
at 3:1 ratio with 125% RDF) was at par with the treatments having 75 and
100% RDF in 3:1 ratio i.e. Tizand 174; 100 and 125% RDIE under 2:1 ratio i.c.
Iiiand T and 100% RDE in 1:1 ratio i.e. To and was significantly superior
over the remaining intercropping treatments. Further, 1 (groundnut +
sweet corn at 3:1 ratio with 125% RDF) was at par with all the treatments
of sole groundnut. During 2004-05, 115 (groundnut + sweet corn at 3:1 ratio
with 125% RDF) was at par with 75 and 100% RDI‘ in 3:1 ratio i.c. Thand
T and groundnut + sweet corn at 2:1 ratio with 125% RDI (1:2) and was
significantly superior over the remaining intercropping, treatments. In
addition to this, the former treatment I'5 (groundnut + sweet corn at 3:1
ratio with 125% RDF) was at par with sole groundnut with 100 and 125%

RDFE ic. Tand 1. and was significantly superior over sole groundnut



176

with75% RDF i.c. T1. In the mean of two years, the pattern in respect of
total nitrogen uptake was similar to that of 2004-05 except, 1 (groundnut
+ sweet corn at 3:1 ratio with 75% RDF), which was significantly inferior

to the former treatment Ts.

4.10.5.2 Total phosphorus uptake by groundnut + sweet corn
intercropping (kg/ha)

‘Total phosphorus uptake by sweet corn was influenced significantly
due to different treatments, during both the years of experimentation and
in the mecan of two years. In case of groundnut sole cropping, all the
fertilizer treatments were at par with each other during 2003-04 and 2004-
05. llowever, in the mean of two years, sole groundnut with 125% RDF
(T'3) was significantly superior over sole groundnut with 75 and 100%RDI

i.e. Thand T> which were at par with each other.

In case of sole cropping of sweet corn, the response to the graded
levels of fertilizers in relation to the total phosphorus uptlake was graded
and significant maximum being at the treatment I (sole sweet corn with
125% RDF). HHowever, during 2003-04, total phosphorus uptake by sweet
corn was not influenced significantly due to variable levels of fertilizer
application. Further, during 2004-05, sole sweet corn treatments with 100
and 125% RDF (Isand T,) were at par and they were significantly superior

over sole sweet corn with 75% RDI i.e. 1.

Among the intercropping treatments, 11: (groundnut + sweet corn
at 3:1 ratio with 125% RDF) was at par with groundnut + sweet corn in 3:1
ratio with 100% RDF (Ti4) and the treatments having 2:1 and 1:1 ratios
with 100 and 125% RDF i.e. T, Tiz and Tsx and To respectively and was
significantly superior over the remaining intercropping treatments as well
as all the treatments of groundnut and sweet corn sole cropping,. Further,
during 2004-05, again treatmentls (groundnut + sweet corn at 3:1 ratio

with 125% RDIF) was significantly superior over the treatments of
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groundnut + sweet corn at 1:1 and 2:1 ratio with 75% RDI’ (112) i.e. 'I'zand
T and was at par with remaining treatments. burther, treatmentl .
(groundnut + sweet corn at 3:1 ratio with 125% RDI‘) was at par with all
the treatments of sole sweet corn i.e. Iy, s and I, and it was significantly

superior over all the treatments of sole groundnut.

4.10.5.3 Total potassium uptake by groundnut + sweet corn
intercropping (kg/ha)

Total potassium uptake by sole cropping and intercropping,
treatments was influenced significantly due to different treatments, during,
both the years of experimentation and in the mean of two years. The total
potassium uptake increased with increase in the level of fertilizers and
increased proportion of groundnut in intercropping combinations. In casc
of groundnut sole cropping, sole groundnut with 125% RDI (1) was at
par with sole groundnut with 100%RDF i.e. T2 and it was significantly
superior over sole groundnut with 75%RDF i.c. 1) during 2003-04 and
2004-05. However, in the mean of two years, total potassium uptake by
groundnut increased significantly with subscquent increase in the
fertilizer level. In case of sole cropping of sweet corn, the responsce to the
graded levels of fertilizers in relation to the total potassium uptake was
graded and significantly higher total potassium uptake was recorded due
to the treatment 1. in the mean of two years. llowever, during 2003-04,
sole sweet corn treatments with 125% RDF (Tw) was at par with solce sweet
corn with 100% RDF (Ts5) and it was significantly superior over the
treatment 1. Further, during 2004-05, sole sweet corn 125% RDI* (1) was
significantly superior over the lower levels of fertilizer application i.e. T,
and 15

Among the intercropping treatments, '|'1s (groundnut + sweet corn
at 3:1 ratio with 125% RDF) was at par with groundnut + swecet corn in 3:1
ratio with 100% RDF (Tn) during 2003-04 and 2004-05 and was

significantly superior over the remaining intercropping, treatments as well
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as all the treatments of groundnut and sweet corn sole cropping, Further,
in the mean of Lwo years, again treatmentl. (groundnut ¢ sweet corn at
3:1 ratio with 125% RDF) was significantly supcrior over all the treatments
of sole cropping and intercropping in respect of total potassium upta ke.

411 Available Nitrogen, Phosphorus and Potassium in soil after

harvest of crops
r

The data regarding available nitrogen, phosphorus and potassium,
in soil after harvest of crops (kg/ha) are given in Table 38.
4.11.1 Available nitrogen in soil

The available nitrogen in soil revealed significant variation duce to
different treatments. It was observed from the data that available N in soil
after harvest of crops was ameliorated over initial value, due sole
cropping of sweet corn and increased with successive increase in the
fertilizer level. Application of 125% RDF to sole sweet corn (Te) resulted
into highest available nitrogen content in the soil after harvest of crops
which was significantly higher than the application of 100% RDI (I'g) and
75% RDVI (13), and all the remaining treatments, during both the vears of
experimentation and in the mean of two vears. The intercropping,
treatments at different row proportions and fertilizer levels caused
depletion in available nitrogen in soil over the initial value and maximum

being due to sole cropping of groundnut at 75% RDI- (11).
4.11.2 Available phosphorus in soil

Data indicated that available P2Os in soil after harvest of crops was
not influenced significantly due to different treatments, during both the
yvears and in the mean of two years. Application of 125% RDI to
component crops in intercropping system (115) resulted into maximum

available ’-O- content of soil over initial values, during both the vears of

experimentation and in the mean of two years.
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4.11.3 Available potassium in soil (kg/ha)

Data indicated that available K>O in soil after harvest of crops was
not influenced significantly due to different trecatments, during both the
vears and in the mean of two years. Application of 100% RDF and 125%
RDF to cither sole sweet corn (I's and W) or component crops of
intercropping system caused positive balance of potassium in soil while
rest of the treatments showed depletion of soil potassium over initial
values of potassium, during the year 2003-04. Application of 125% RDF to
component crops at 3:1 ratio (115) during the vear 2004-05 and to sole
sweet corn and component crops (Te, Ty, Ti2 and 'T'15) in the mean of two

yvears showed addition in available K20 in soil over the initial values.
4.11.4 Nitrogen balance sheet:

The data related to the status of nitrogen and its gain or loss due to
different treatments are given in Table 39 and 40. It is clear from the data
that, under sole cropping systems, groundnut only reported addition of
nitrogen to the soil while sole sweet corn resulted into depletion of
nitrogen. The net gain in available nitrogen of soil was maximum duce to
application of 125% RDF to groundnut (1) followed by 100% and 75%

RDF (15 and 14), during both the years of experimentation.

With increase in groundnut proportion in the intercropping system,
the net gain in the available nitrogen of soil was increased with increase in
fertilizer level. Application of 100% or 125% RDIF to component crops of
intercropping, system at 1:1 or 2:1 ratio could not improve the available
nitrogen content  of soil during both the vears of experimentation,
however, increasing fertilizer levels to the component crops at 3:1 row
proportion increased available nitrogen of soil as compared to other

Intercropping, treatments.
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412 Weed Studies

The data related to number of broad leaved weeds and grasses and
sedges per sq.m. and their respective weight per sq.m. as influenced by
different treatments are given in Table 41 and 42. The major weed flora

observed in groundnut + sweet corn intercropping system is as follows:

! |

Broad leaved Weeds | Grasses and Sedges
1. Amaranthus viridis 1. Cynodon dactylon
2. A. polygamous 2. Cyperus rolundus
3. A.spinosus 3. C.ina
4. Physalis minima 4. C. difformis
5. Mimosa pudica | 5. FEleucine imdica
6. Celosia argentea 6. Fimbristyllis miliaceae
7. Portulaca oleraceae | 7. Digitaria sanguinallis
8. Ageratum conyzoides | 8. Ischacmuni rugostm

9. Fuphorbia hirta

4.12.1 Weed count and dry matter of weeds (g/sq.m.) at 30DAS
4.12.1.1 Count of Broad Leaved Weeds per sq.m.

Data presented in Table 41 related to the count of broad leaved
weeds indicated that the number of broad lcaved weeds increased
significantly due to sole cropping of sweet corn as compared to the sole
cropping of groundnut. In case of intercropping treatments, the number of
broad leaved weeds per sq.m increased as the proportion of sweet corn
increased in the system. Sole sweet corn fertilized with 100% RDIE (1))
recorded significantly more number of broad lecaved weeds per sq.m than
all the remaining treatments except the treatments of sole sweet corn 1y
and I.and 17 (groundnut + sweet corn in 1:1 ratio with 75% RDI). which
were at par the former treatment during the year 2003-04 while treatment

T, recorded significantly more number of broad leaved weeds per sq.m



than all the remaining treatments except treatment Is (sole sweet corn
with 100% RDF) during the year 2004-05 and in the mean of two years. In
general, the count of broadleaved weeds decreased with increase in the

proportion of groundnut in the intercropping combination.

Among the intercropping trecatments, groundnut + sywweet cornin 101
ratio with 75% RDF (I7) recorded higher count of broadlcaved weeds than
majority of the intercropping treatments except, groundnut + sweet corn
in 1:1 ratio with 125% RDF (T¢) during 2003-04, groundnut + sweet corn in
1:1 ratio with 100 and 125% RDI* (Ts and Ty) and groundnut + sweet corn
in 2:1 ratio with 75% RDF (Ti0) during 2004-05 and groundnut+ sweet corn
in 1:1 and 2:1 ratios with 125 and 75% RDF (1'sand '110) respectively in the
mean of two years. All these were at par with former treatment i.c. 1~
FFurther, groundnut + sweet corn in 3:1 ratio with 100% RDFE (T1) recorded
significantly less count of broadleaved weeds than all the intercropping,
trcatments under 1:1 ratio i.e. T, Tsand Ty and groundnut + sweet corn in
2:1 ratio with 75% RDF (T1) and it was at par with the remaining,
treatments. However, during 2004-05, groundnut + sweet corn in 3:1 ratio
with 125% RDF (1i5) was at par with the other two intercropping,
treatments i.e. Tisand Ty and it recorded significantly less count of
broadleaved weeds than the other intercropping treatments. Further, in
the mean of two years, groundnut + sweet corn in 3:1 ratio with 100% RDI-
(T11) was at par with other two treatments in 3:1 ratio i.c. T1:and Ths and
recorded significantly less count of broadleaved weeds than the remaining
intercropping treatments.

4.12.1.2 Dry weight of broad leaved weeds (g/sq.m.)

Dry weight of broadleaved weeds generally increased with increase
in the proportion of sweet corn in the intercropping combinations. Dry
weight of broadleaved weeds under sole cropping of sweet corn was

significantly higher than all the treatments of sole groundnut. Iurther, sole
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sweet corn with 75% RDF (T4) at par with the remaining two treatments
sole sweet corn as well as groundnut + sweet corn in 1:1 ratio with 75%
RDF (1) during 2003-04; with sole sweet corn with 100% RDIE (15), during,
2004-05 and the remaining two treatments of sole sweet corn in the mean
of two vears and it (14) recorded significantly higher dry weight of
broadleaved weeds than all the remaining treatments during  the

respective observations.

Among the intercropping treatments, ;roundnut + sweet cornin 1:1
ratio with 75% RDF (17) recorded significantly more dry weight of
broadleaved weeds than groundnut + sweet corn in 1:1 ratio with 100%
RDFE (Ts), groundnut + sweet corn in 2:1 ratio with 125% RDI' (112),
groundnut + sweet corn in 3:1 ratio with 100% RDI (I'11) and groundnut +
sweet corn in 3:1 ratio with 125% RDFE (T5) Tlowever, it was at par with
the remaining treatments during 2003-04. Further, during 2004-05, again
the same treatment ie. T recorded significantly more drv weight of
broadlecaved weeds than all the treatments under 3:1 ratio i.e. Ty, T and
Tiz and 100 and 125%RDF and the treatments of 100and 125% RDI‘ at 2:1
ratio i.c. I and Th2. Further, it (17) was at par with the remaining

treatments.

However, in the mean of two years, though the same treatment i.c.
T- recorded maximum dry weight of broadlecaved weeds among the
intercropping treatments, it was at par with only groundnut + sweet corn
in 1:1 ratio with 125% RDF (Tv) and groundnut + sweet corn in 2:1 ratio
with 75% RDF (Tho) and was significantly supcerior than the remaining,
treatments. On the other hand, groundnut + sweet corn in 3:1 ratio with
125% RDF ('115) recorded significantly less dry weight of broadleaved
weeds than majority of the intercropping treatments except, groundnut +
sweet corn in 3:1 ratio with 100% RDF (1) during all the three

observations and groundnut + sweet corn in 3:1 ratio with 75% RDF (1)



during 2004-05 and in the mean of two years and groundnut + sweet corn
in 2:1 ratio with 125% RDF (T12) during 2003-04 which were at par with the

former trecatment i.c. Ts.
4.12.1.3 Count of grasses and sedges per sq.m.

Data pertaining to the count of grasses and sedges revealed that the
number of grasses and sedges increased significantly due to sole cropping
of sweet corn as compared to the sole cropping of groundnut. 'he number
of grasses and sedges per sq.m increased significantly under the sole
cropping of sweet corn than all the treatments of sole groundnut during,
all the three observations except, sole sweet corn with 125% RDI (1)
which was at par with sole groundnut with 75% RDI* (1) during 2004-05.
Further, sole sweet corn with 75% RDF (1,4) was at par with the remaining
two treatments of sole sweet corn and the treatment of groundnut + sweet
corn in 1:1 ratio with 75 and 100% RDI’ (I7and I's) and it was significantly
superior than the remaining treatments of intercropping, during 2003-04.
On the other hand, sole groundnut with 125% RDI® (1:) recorded the
minimum count of grasses and sedges per sq.m. which was at par with the
other two sole groundnut treatments i.e. 1y, T~ as well as all the treatments
of groundnut + sweet corn in 3:1 ratio i.e.’Ti: , T and 15 and it was
significantly inferior than the remaining intercropping, treatments. Among,
the intercropping treatments, groundnut + sweet corn in 3:1 ratio with
125% RDF (T5) was at par with the remaining treatments of 3:1 ratio i.c.
Ti:and 113 and groundnut + sweet corn in 2:1 ratio with 100% RDI* (1)
and it recorded significantly less count of grasses and sedges than the
remaining, intercropping treatments during 2003-04.

Further, during 2004-05, sole sweet corn with 100% RDI* (1)
recorded significantly more number of grasses and sedges per sq.m than
sole sweet corn with 125% RDF ie. I, as well as all the intercropping,

treatments except groundnut + sweet corn in 1:1 ratio with 75% RDF (17)
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which was at par with the former treatment. Further, sole sweet corn with
100% RDF (15) was at par with T, The lowest count of grasses and scdges
was recorded at sole groundnut with 125% RDI° (1) which was at par
with sole groundnut with 100% RDI (T2), groundnut + sweet corn in 1:1
ratio with 100% RDF (Is) and all the treatments of groundnut t sweet corn
in 3:1 ratio i.c. T1y, T and Tis and it (13) was significantly inferior to the
remaining treatments.

Among the intercropping treatments, groundnut + sweet corn in 3:1
ratio with 125% RDF (Ti5) was at par with the remaining treatments of 3:1
ratio i.e. Tinand Ty and groundnut + sweet corn in 2:1 and 1:1 ratios with
100 and 125% RDF (T11 and Tv) and recorded significantly less number of
grasses and sedges per sq.m. than the remaining intercropping, treatments.

In the mean of two years, the trend in count of grasses and sedges
per sq.m. was exactly the same as observed during 2004-05 with only onc
exception i.c. sole sweet corn with 75% RDI' (1) which was at par with
sole sweet corn with 100 and 125% RDF (1= and 1) and groundnut !
sweet corn in 1:1 ratio with 75% RDF (17) and it was significantly superior
over the remaining intercropping treatments.
4.12.1.4 Dry weight of grasses and sedges (g/sq.m.)

Data related to dry weight of grasses and scdges under sole and
intercropping of sole sweet corn recorded significantly higher dry weight
of grasses and sedges per sq.m than that recorded under all the treatments
of sole groundnut, during both the years of experimentation and in the
mean of two years. FFurther, sole sweet corn with 75% RDE (1) was at par
with the remaining two treatments of sole sweet corn ie. Ty and 'Ths and
groundnut + sweet corn in 1:1 ratio with 75 and 100° RDFE (I and 1%)
during both the years and in the mean of two years. In addition to this,

groundnut + sweet corn in 1:1 ratio with 125% RDF (1v) and groundnut +

sweet corn in 2:1 ratio with 75% RDFE (110) during 2003-04. Fhe former
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treatment of sole sweet corn with 75% RDF (1)) recorded significantly
higher dry weight of grasses and sedges than the remaining treatments of

intercropping during the individual years and in the mean of two vears.

On the other hand, sole groundnut with 125% RDI' (1) recorded
significantly less dry weight of grasses and sedges per sq.m than most of
the intercropping treatments except, groundnut + sweet corn in 3:1 ratio
with 100 and 125% RDF (T11 and Ti5) during all the three observations and
groundnut + sweet corn in 3:1 ratio with 75% RDVI (T13) during 2004-05;
which were at par with the former treatment I'v and it (I': ) recorded
significantly less dry weight of grasses and sedges than the remaining

intercropping treatments during the respective observations.

In addition to this sole groundnut with 125% RDF (13) was also at
par with other sole treatments of groundnut (17 and 'I:) during all the
three observations. Dry weight of grasses and sedges decreased with
increase in the proportion of groundnut in respect of intercropping

combinations during all the three observations.

Among the intercropping treatments, groundnut + sweet corn in 3:1
ratio with 125% RDF (T1s) was at par with the same ratio with 100% RDF
i.ec. Ty during both the years as well as in the mean of two vears and it
(T1) recorded significantly less dry weight of grasses and sedges per sq.m.
than the remaining intercropping treatments and in the mean of two vears
except the treatment groundnut + sweet corn in 3:1 ratio with 75% RDI
(I'i2) and groundnut + sweet corn in 2:1 ratio with 100% RIDI (1) which
were at par with the former treatment during 2004-05.

4.12.2 Weed count and dry weight of weeds (g/sq.m.) after harvest of
the crops

Data pertaining to the count and dry weight of broadleaved weeds
and grasses and sedges after harvest of the crops have been presented in

the Table 42.
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4.12.2.1 Count of Broadleaved weeds per sq.m.

It was observed that all the three treatments of sole sweet corn
recorded significantly higher count of broadlecaved weeds per sq.m than
all the treatments of sole groundnut as well as intercropping, during both
the years and in the mean of two years. lowever, all the three treatments
of sweet corn sole cropping were at par.

—

On the other hand, sole groundnut with 125°% RDF (1:) recorded
significantly less number of broad leaved weeds per sq.m than all the
intercropping treatments during both the years and in the mean of two
years. | lowever, the former treatment Tawas at par with two treatments of

sole groundnuti.c. 'Thand Ta.

In general, the count of broadleaved weeds in the intercropping,
treatments decrecased with increase in ground' proportion. Among the
intercropping treatments, groundnut + sweet corn in 3:1 ratio with 125%
RDFE (T15) was at par with the remaining treatments ot groundnut + sweet
corn in 3:1 ratio i.e. Ti:and Ty and recorded significantly less count of
broadleaved weeds than the intercropping treatments during 2003-04.
However, during 2004-05 and in the mean of two vears, again groundnut
+ sweet corn in 3:1 ratio with 125% RDF (T15) was at par with groundnut +
sweet corn in 3:1 ratio with 100% RDI (1'14) and recorded significantly less

count of broadlecaved weeds than the other intercropping, treatments.
4.12.2.2 Dry weight of broad leaved weeds (g/sq.m.)

In case of dry weight of broadleaved weeds, again all the treatments
of sole sweet corn were significantly superior over the remaining,
trecatments of sole groundnut as well as intercropping treatments during,
all the three observations. Further, all the treatments of sole sweet corn
with were at par with cach other during 2003-04 and in the mean of two
years, however, during 2004-05, sole swect corn with 75% RDFE (1) was at

par with sole sweet corn with 100% RDI (1) and it was significantly
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superior over sole sweet corn with 125% RDIF (1), On the other hand, sole
groundnut with 125% RDF (13) recorded significantly less dry weight of
broadleaved weeds than all the intercropping treatments and it was at par
with the remaining two treatments of sole groundnut i.c. I and - during
all the three observations.

In respect of intercropping, groundnut + sweet corn in 3:1 ratio with
125% RDIF (T15) recorded significantly less dryv weight of broadleaved
weeds than all the intercropping treatments under 1:1 and 2:1 ratios and it
was at par with the remaining two treatments under 3:1 ratio i.c. -
andlii . Dry weight of broadleaved weeds increased with increase in the
proportion of sweet corn in intercropping treatments during, all the three
observations.
4.12.2.3 Count of grasses and sedges per sq.m.

Data pertaining to the count of grasses and sedges revealed that the
number of grasses and sedges per sq.m increased significantly under the
sole cropping of sweet corn than all the treatments of sole groundnut
during all the three observations. Sole sweet corn with 75% RDF (1) was
at par with the other two treatments of sole sweet corn during 2003-04 and
sole sweet corn with 100% RDF (15) during 2004-05 and in the mean of
two years and it recorded significantly higher count of grasses and sedges
per sq.m. than all the remaining treatments of sole and intercropping,

during the respective observations.

On the other hand, sole groundnut with 125% RDI i.e. I was at par
with the remaining two treatments of sole groundnut and groundnut +
sweet corn in 3:1 ratio with 100 and 125% RDF (1'1y and I'15) during 2003-
04. towever, during 2004-05 and in the mean of two vyears, sole
groundnut with 125% RDF (T:) was at par with sol¢ groundnut with
100% RDI (12) and all the intercropping treatments under 3:1 ratio i.c.
Tix, Ty and Ths and it recorded significantly less count of grasses and

sedges than the remaining treatments.
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Among the intercropping treatments, groundnut + sweet corn in 3:1
ratio with 125% RDF (Ti5) recorded statistically similar count of grasses
and sedges under 3:1 ratio with 100% RDIF e T during 2003-04;
groundnut + sweet corn in 3:1 ratio with 75 and 100 %o RDI (1 and'1) in
the mcan of two years. However, it (115) recorded significantly  less
number of grasses and sedges than the remaining treatments under
respective observations. The count of grasses and sedges decreased with
increase in the proportion of groundnut in intercropping combinations.
4.12.2.4 Dry weight of grasses and sedges (g/sq.m.)

Sole sweet corn with 75% RDF (1)) recorded significantly higher dry
weight of grasses and sedges than the remaining trecatments. However, it
was at par with the other two treatments of sole sweet corn ie. 1oand i,
and groundnut + sweet corn in 1:1 ratio with 75 and 100" RDI (1-andl)
and was signiticantly superior than the remaining trecatments of sole and
intercropping during 2003-04. 1 lowever, during 2004-05, it (1) was at par
with sole sweet corn with 100% RDI (T5) and in the mean of two vears, it
(14) was at par with 15 as well as groundnut + sweet corn in 1:1 ratio with
75% RDF (17) and was significantly superior than the remaining
trcatments during the respective observations.

j=gxS P

On the other hand, sole groundnut with 125% RDI (1) was at par
with other two treatments of sole groundnut (1 and 1) during all the
three observations and groundnut + sweet corn in 3:1 ratio with 100% RDF
(Fhy) during 2003-04 and in the mean of two vears and groundnut + sweet
corn in 3:1 ratio under both the fertilizer levels i.e. T'isand't during 2004-
05. IFurther, T recorded significantly less dry weight of grasses and sedges
than the remaining treatments under the respective observations.

In respect of intercropping treatments, groundnut + sweet corn in
3:1 ratio with 125% RDF (115) was at par with the other two treatments of

3:1 ratio i.e. Tiand T during a#the three observations and groundnut ¢
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sweet corn in 2:1 ratio with 125% RDI (T12) during 2004-05 and in the
mean ot two years; and it (115) recorded significantly less dry weight of
grasses and sedges than the remaining intercropping treatments during,
the respective observations. In general, the dry weight of grasses and
sedges increased with increase in the proportion of sweet corn in
intercropping combinations.

4.13 Bivariate analysis of yield of groundnut + sweet corn intercropping

system

The actual pod yield of groundnut and cob vield of sweet corn as
affected by different treatments were presented in Table 43 and plotted on
rectangular axis as shown in Fig 25a, 25b, and 25¢ and presented
graphically by drawing the circles around the point of treatment mean as
center. The circles drawn were having radius cqual to combined critical
ditference. The points which lied in the circle were treated as on par with
cach other and the points which lied outside the circumference of circle
differ significantly from cach other. It was observed that during both the
vears of experimentation and in the mean of two years, different ratios
and fertilizer levels showed significant differences in the combined vield

of groundnut and sweet corn.

From the graph, it was clear that during, 2003-04, in case of 1:1 ratio,
trecatment 1y (groundnut + sweet corn in 1:1 ratio with 125% RDIY) was at
par with the treatment Ts (groundnut + sweet corn in 111 ratio with 100v,
RDF) and it was significantly superior over the remaining treatments of
intercropping. On the other hand, during the year, 2004-05, treatment 1.
(groundnut + sweet corn in 1:1 ratio with 125% RDI), I« (groundnut +
sweet cornin i1 ratio with 100%RDFE) and Tr (groundnut + sweet corn in
1:1 ratio with 75%RDF) were at par with cach other and significantly

superior over the remaining treatments of intercropping in respect of

combined pod and cob vield. In the mean of two vears, the combined pod
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and cob vield recorded by the treatment To (groundnut + sweet cornin 1l
ratio with 125%RDI) was significantly higher than I's (groundnut + sweet
corn in 1:1 ratio with 100%RDF), 7 (groundnut + sweet corn in 1:1 ratio
with 75%RDF) and remaining intercropping trcatments but the treatments

T-and Tswere at par with each other.
4.14 Effect of different treatments on competitive coefficients

4.14.1 Land equivalent ratio (LER)

Data presented in Table 44 indicated that the land cquivalent ratio
was more than 1.0 in case of all the intercropping, treatments. Application
of 125% RDI to the component crops at 3:1 ratio (115) recorded the highest
I.I:R during both the years of experimentation and in the mean of two
years, which was closely followed by the treatment | (groundnut + sweel
corn in 3:1 ratio with 100% RDF). Treatments 1- (groundnut +sweet corn
in 1:1 ratio with 75% RDF) recorded the lowest LLIER during 2003-04 and in
the mean of two vears. llowever, during  2004-05, treatment 10
(groundnut + sweet corn in 2:1 ratio with 125% RDIY) recorded the lowest

value of 1.IER.
4.14.2 Crop equivalent yield
4.14.2.1 Groundnut and sweet corn equivalent yicld

Data depicted in Table 44 indicated’ that the trend in groundnut and
sweel corn equivalent yield was similar. Treatment 1. (sole sweet corn
with 125% RDF) which registered significantly higher groundnut and
sweet corn equivalent yield than all the remaining sole and intercropping
treatments, was followed by Ts (sole sweet corn with 100% RDIY) and 1,
(sole sweet corn with 75% RDIY) during both the vears of experimentation
and in the mean of two years. Among the intercropping treatments,
treatment Io (groundnut + sweet corn in lratio with 125% RDIY)

recorded significantly higher groundnut and sweet corn equivalent
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vields than all the remaining intercrop combinations during both the vears
of experimentation and in the mean of two vears except treatment Is
(groundnut+ sweet corn in 1:1ratio with 100% RDI) and 12 (groundnut +
sweet corn in 2:1ratio with 125% RDF) which was at par with the former

intercropping treatment, during 2003-04.

In general, the groundnut and swcet corn cquivalent yields
increcased with increase in the proportion of sweet corn in the
intercropping combinations and within the same ratio of intercropping,

they were higher under higher tertilizer dose.
4.14.3 Relative crowding coefficient (RCC)

Relative crowding coefficient was worked out for different
intercropping trecatments and the mean values are presented in ‘Table 45.

Relative Crowding Coefficient of both the crops was more than one.
Groundnut recorded maximum RCC at 3:1 row proportion indicating, that
the groundnut vield was more than expected vield, while this crop
showed low RCC at 2:1 and 1:1 row proportions. Sweet corn in
combination with groundnut recorded maximum RCC under 201 row
proportion indicating its more vield than expected one, followed by 3:1

and 1:1 row proportions.
4.14.4 Relative yield total (RYT)

It is clear from the values of relative yield total (RYT) of
intercropping treatments given in Table 45, that RYT values were
improved with increase in the groundnut proportion in the intercropping,.
Further, it also increased with increase in the level of fertilizer under all
the three ratios. Therefore, the higher RY'T value was recorded under |1

(groundnut + sweet corn in 3:1ratio with 125% RDIF).
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4.14.5 Aggressivity (A)

As regards to mean values of aggressivity index presented  in
Table 45, it was observed that aggressivity index was maximum or
positive for groundnut when grown in combination with sweet cornin 1:1
row proportion and it increased with increase in the level of fertilizer and
therefore, the aggressivity index value was higher with groundnut + sweet
corn in Tl:lratio with 125% RDF (To) than the other intercropping,
treatments. Further, the aggressivity index values were negative under 2:1
and 3:1 ratios. On the other hand, in respect of sweet corn, the aggressivity
index values were positive under 2:1 and 3:1 ratios and they were negative
under 1:1 ratio. [‘urther, the aggressivity index values of sweet corn
increcased with decrease in the level of fertilizer under all the ratios. The
highest aggressivity index value of sweel corn was noticed under

groundnut + sweet corn in 2:1ratio with 75% RDF (1)
4.14.6 Competitive ratio (CR)

The competitive ratio of groundnut with sweet corn (l'able 45)
recorded duce o different treatment combinations indicated  that
competitive ratio values for groundnut were less than 1 in 2:1 and 3:1 row
proportions and it was the lowest under T (groundnut + sweet corn in
2:1 ratio with 75% RDF). While on the other hand, they were more than
one under 1:1 ratio and CR was higher under v (groundnut + sweet corn
in 1:1 ratio with 125% RDF). While in case of sweet corn, CR was less than
one under all the treatments in 1:1 ratio. The CR valuc of sweet corn was
the lowest under ‘Tv (groundnut + sweet corn in 1:1 ratio with 125% RDI).
On the other hand, CR value of sweet corn was more than one under 2:1
and 3:1 ratios and it was maximum under [o (groundnut + sweet corn in
2:1 ratio with 75% RIDIF). Under the respective planting ratios, the value ol

CR of sweel corn decreased with increase in the level of tertilizer.



201

4.14.7 Crop performance ratio (CPR)

The crop performance ratio of groundnut was higher under the
trecatment Ty (groundnut + sweet corn in 1:1 ratio with 125% RDI)
whereas it was less under the treatment 110 (groundnut + sweet corn in 2:1
ratio with 75% RDF). On the other hand, CPR valuc of sweel corn was
higher under the treatment T3 (groundnut + sweet corn in 3:1 ratio with
75% RDF) and it was less under the treatment To (groundnut + sweet corn
in 1:1 ratio with 125% RDF). As regards the combined crop condition of
groundnut and sweet corn, the CPR was higher under 3:1 ratio with 75
and 100% RDF i.e. Tz and Tii. While, it was the lowest under the
treatment 1Tv (groundnut + sweet corn in 1:1 ratio with 125% RDF). In
general, the CPR values decreased with decrease in the level of fertilizer in
case of groundnut and increased with decreasce in the level of fertilizer in

case of sweet corn.
4.14.8 Relative yield loss (RYL)

Data presented in Table 45 indicated the mean values of relative
vield loss of intercropping treatments. As regards groundnut it is
observed that % RYL values were negative under both the crops. In
general, the RYI. values increased with increasc in the level of fertilizer in
casc of groundnut and in case of sweet corn, the trend was reverse. In case
of groundnut, the higher RYIL. percentage was recorded under 1y
(groundnut + sweet corn in 3:1 ratio with 100% RDF) and the lowest value
was recorded under T7 (groundnut + sweet corn in 1:1 ratio with 75%
RDI). On the other hand, in case of sweet corn, the higher RYI. percentage
was recorded under Tr (groundnut + sweet corn in 1:1 ratio with 75%
RDI) and the lowest value was recorded under '+ (groundnut + sweet

corn in 3:1 ratio with 125% RDI").



202

4.14.9 Area- Time Equivalent Ratio (ATER)

The values of Area -Time LEquivalent Ratio (ATER) recorded in
relation to different intercrop combinations are given in lable 45. Higher
area-time equivalent ratio was recorded with the treatment 1= (groundnut
+ sweet corn in 3:1 ratio with 125% RDF) and it was the lowest under 1+
(groundnut + sweet corn in 1:1 ratio with 75% RDI). In general, the ATER
values increased with increase in the proportion of groundnut as well as

the level of fertilizer in the intercropping combination.
4.13 Economics of groundnut + sweet corn cultivation

[Data on economics pertaining to cost of cultivation, gross returns,
net returns and benefit cost ratio (B:C) under various treatments are

furnished in Table 46 and depicted in Fig. 26.

Data revealed that during both the years of experimentation and in
the mean of two years, cost of cultivation, gross return and net return
values were comparatively higher under sole sweet corn than sole
groundnut as well as intercropping treatments. Further these values were
comparatively less under sole groundnut than sole sweel corn as well as
intercropping treatments. Under all the treatments, cost of cultivation,
gross returns and net returns increased with increase in the fertilizer level
Further, in the intercropping treatments, all these values increased with

increase in the proportion of sweet corn.

Similar trend was also observed in case of B:C ratio and the highest
value was observed under the sole sweet corn with 125% RDF i.e.
treatments 1.,, during both the years of experimentation and in the mean
of two vears. Among the intercropping treatments, higher B:C ratio was
recorded under groundnut + sweet corn in LT ratio with 125 "o RDE (1)

during all the three observation.

b
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CHAPTER V
DISCUSSION

In this chapter efforts are made to discuss critically the important
rcasons and cffects emerging out of the results of the investigation “Effect
of levels of fertilizer and row proportions on sweet corn (Jea mays
saccharata) and groundnut (Arachis hypogaea) intercropping,” carried out
during 2003-2004 and 2004-2005 at thce College of Agriculture, Farm,
Dapoli.

Effect of weather

Weather is the most important factor governing, the performance of
any crop. The weather parameters during rabi-hot-weather scason ot 2003-
2004 and 2004-2005 (Table 2a and 2b ) were critically studied. The ditferent
weather parameter namely maximum and minimum temperature, relative
humidity, sunshine hours, wind velocity, evaporation rate and sunshine
hours showed distinct variation during the individual years. Among
these, maximum temperature, minimum temperature, relative humidity,
sunshine hours as well as wind velocity were at higher side during, the raln
hot scason of 2003-2004 than 2004-2005, however, regarding the rate of
evaporation (mm/day) it was higher in the year 2004-2005 than 2003-2004
during the majority of the weeks. It was duce to the lower relative
humidity observed during rabi hot weather scason of 2004-2005 than 2003-
2004. Therefore, the evaporative demand was higher during 2004-2005
than 2003-2004.

On the other hand, comparatively higher sunshine hours were
recorded during 2003-04 than 2004-05. This might have resulted in
production of more photosynthate by the groundnut crop during 2003-04
than 2004-05. This is also evident from the better growth of this crop

during 2003-04. Further, the better growth of groundnut during 2003-04



has resulted in to creation of more sources which has further resulted into
production of more sink and therefore the yield of groundnut was higher
during 2003-04 than 2004-05. On the other hand, the weather parameters
scem to be more suitable for sweet corn during 2004-05 than 2003-04 and
hence its performance in terms of growth, yield attributes and vield was
better during the latter year than the previous onc. In general, the weather
conditions were very much suitable for cultivation of groundnut and

sweet corn during both the years of experimentation.
Effect of fertilizer levels and row proportions on groundnut

It is evident from the data presented in Table 9 that, the groundnut
crop under intercropping was significantly taller than sole cropping. It is
attributed to the higher competition for light created under intercropping,.
When groundnut was intercropped with sweet corn, the light interception
by the sweet corn was higher due to its erect growth habit and far more
height than groundnut. Therefore, sweet corn created partial shedding, to
the component crop of groundnut and therefore, in order to obtain more
sunshine, groundnut crop under intercropping was taller than under sole
cropping. Similar type of results was also reported by Zhou-SuMei (1998).
Among the intercropping ratios, groundnut + sweet corn in 1:1 ratio
produced more plant height than under the broader ratios of 2:1 and 3:1. It
is also attributed to more competition for light created under 1:1 ratio than
the broader ratios of 2:1 and 3:1. Among the individual ratios, the plant
height was comparatively more under 125% RDIF than the lower fertilizer
levels. 'This was attributed to the availability of more nutrients under
higher fertilizer dose, due to which the groundnut crop could synthesize
more food material necessary for building up of the plant tissues. Desai
and Prabhakar (2001), Sawant (1988), Gupta and Rathore (1995) reported

the finding on the similar line.
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As stated earlier, the sole crop of groundnut was fully exposed to
the bright sunshine while, the groundnut crop intercropped with sweet
corn experienced competition for sunlight; which is very vital tor carrving,
out photosynthetic activities in the plant system. Theretore, the greater
availability of sunshine under the sole cropping, along, with the maximum
nutrient availability under 125% RDF (13) resulted into comparatively
higher photosynthetic activities than the other treatments. Similar types of
work have been reported by Singh and Arya (1995) and Jana and Saren
(1998). This is clearly evident from the production of significantly higher
dry matter (Table 12) by the sole groundnut crop provided with 125%
RDF than the other treatments except groundnut + sweet corn in 3:1 ratio
with 125% RDLVE (115) which was at par with the former treatment. This
may be attributed to comparatively less competition for light created for
the groundnut crop under the wider ratio of 3:1. In other words, the light
intensity available for the groundnut crop under 3:1 ratio of groundnut +
sweet corn intercropping was more or less similar that of sole cropping ol

groundnut. Sawant (1988) also confirmed such type of findings.

The higher availability of dry matter with sole groundnut provided
with 125% RDF (T3) resulted in creation of more vigour of the plants
which is clearly reflected in production of more number of leaves
(Table 1T) and branches (Table 10) per plant than the other treatments.,
Similar tindings were also reported by Kulkarni and Sojitra (1986) and
Khola et al. (1999). Further, groundnut under all the three intercropping,
ratios supplied with 125% RDF (lv, Ti2, Tis) recorded statistically similar
number of branches and leaves per plant as compared to the sole
groundnut with 125% RDF (1:), therefore, the higher foertilizer dose i
125% RDI* helped the groundnut crop to overcome the light competition
created by intercropping of sweet corn in terms of number of branches
and leaves per plant Similar type of results were also reported by Desai

and Prabhakar (2001). I fowever, these results reported under groundnut +
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sweet corn under 111 & 2:1 ratios with 125% RDI i.e. 'To and 'i» were not
reflected in the dry matter production. This may be due to the fact that
though the number of leaves were higher, the solar radiation available to
the leaves for carrying out photosynthetic activities was not cnough to
accumulate more dry matter.

Accumulation of significantly higher amount of dry matter of the
source under sole crop of groundnut with 125% RDF i.c. T resulted into
production of higher sink in the form of number of pods per plant, weight
of pods per plant as well as weight of kernels per plant (Table 13a
and 13b) than the other sole cropping trcatments with lower fertilizer dosce
as well as the intercropping treatments with lower fertilizer dose. As
stated carlier, this was attributed to the higher availability of solar
radiation as well as major nutrients to the groundnut crop supplicd with
125% RDF i.e. Ts than the other treatments. Similar findings were also
reported by Gupta and Rathore (1995), Tomar ¢t al. (1997) and Singh ¢t al.
(2000). [Further, number of pods per plant and weight of pods per plant

—_—

reported under groundnut + sweet corn in 3:1 ratio with 125% RDI i.c. 1.
was at par with sole groundnut provided with 125% RDI‘ i.c. 1':. It was
because of statistically at par dry matter accumulation under above
referred two treatments i.e. Ta and Tis. In other words, the competition
created by intercropping for light and other factors was not severe enough
to reduce the dry matter as well as other yield attributes namely number
of pods, weight of pods and weight of kernels per plant, significantly
when groundnut was grown in groundnut + sweet corn in 3:1 ratio and
supplied with 125% RDF. Among the intercropping trcatments as well as
in sole groundnut crop, the entire vield attributed namely number of
pods, weight of pods, weight of kernels per plant increased with increasce
in the levels of fertilizer and they were higher under 125% RDIY in respect
of the different planting ratios. It was duc to the higher a\-'ailabilrity of

nutrients under 125% RDF than the lower levels of fertilizer. The higher
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avatlabilityv of nutrients under 125% RDIF madce the crop more vigorous
which was evident from more number of leaves, branches and drv matter
accumulation per plant under 125% RDVF than the lower levels of fertilizer
under the respective planting ratios as well as sole cropping. These results
are in line with those reported by Gupta and Rathore (1995) and Tomar
et al. (1997). I‘'urther, the test weight of groundnut (lable 13b) was not
influenced significantly due to different fertilizer levels or intercropping,
ratios. l lowever, the shelling percentage (Table 13b) was higher under sole
groundnut provided with 125% RDI‘ i.e. Ts. This was attributed to the
higher accumulation of dry matter under sole groundnut with 125% RDI
i.e. I+ and thereatter etficient translocation of food material to the kernels.
These results are in line with the results reported by @lussaini and

Mohammed (2003).

In respect of intercropping, the higher shelling percentage values
were recorded under the treatments of 125% RDI in respect of 1:1, 2:1T and
3:1 rations (ly, T2 and Tis). These values were statistically similar to that
of sole groundnut with 125% RDF i.e. Ta. The reason for such type of
results is that the higher availability of nutrients made the plants more
active and the translocation of food material from source to sink was more
efficient duc to higher availability of potassium, which is having active
role in translocation of food material. As stated carlier, the groundnut crop
under sole cropping with 125% RDIF (13) was photosynthetically more
active and therefore it was more vigorous, which further resulted in
creation of more source as well as sink than the other treatments.
Therefore the dry pod yield, haulm vield and kernel vield (Table 14) of
groundnut with 125% RDF (1:) was higher than the other treatments
except sole groundnut with 100% RDIF ('12) which was statistically at par
with the former treatment. This was due to the tact that though the pod

= o

and haulm viceld of sole groundnut was higher at 125% RDI el 15, it was

not high cnough to be statistically significant over 100% RDI- ie. T2 In
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other words the standard dose of fertilizer was enough tor the groundnut
crop ftor obtaining higher yield; in addition to this dry pod, kernel and
haulm yield of groundnut under sole cropping with 100 and 125% RDI"i.c.
T2 and T: was significantly higher than all intercropping, trecatments. This
was duce to 100% plant population of groundnut under sole cropping,
while the plant population under 1:1, 2:1 and 3:1 intercropping ratios was
50, 66.67 and 75%. T'herefore, the reduced plant population resulted into
significant reduction in dry pod, kernel and haulm vicld under
intercropping treatments in comparison with the sole cropping. Similar
type of results were also reported by Kalaghatyi ef al. (1995), Incji and
Oko, 1997, Moorthy and Das (1999), Sarcn and Jana (1999), Maitra ¢f al.
(2001), Chandrika ¢t al. (2001), Ramasamy e¢f al. (2002) and Maitra ¢t al.
(2001).

In respect of intercropping, dry pod yicld, haulm yield as well as
kernel vield was significantly higher at 3:1 ratio of groundnut + sweet corn
intercropping with 125% RDIF (115) than the other intercropping,
trcatments except groundnut + sweet corn at 3:1 ratio with 100% RDE (1)
which was at par with 'I'15 The superiority of groundnut + sweet corn with
125% RDI° (T15) as compared to other intercropping treatments was
attributed to higher availability of solar radiation as well as major
nutrients which made the groundnut crop more vigorous under this
treatment than the other intercropping treatments. This is evident from
significantly higher dry matter accumulation per plant at aforesaid
trcatment i.e. I''s than other treatments. The higher dry matter
accumulation under T'15 further rcsultﬁvi'nto comparatively higher values of
all the vield attributes than the other i'l-Wtel‘Cl‘Opping trecatments. Further the
higher vield attributes under T'1: (groundnut + sweet corn at 3:1 ratio with
125% RDI) resulted into production of higher dry pod vield, haulm vield
as well as kernel vield than the other intercropping treatments. These

findings are in line with the findings reported by Sawant (1988), Asokaraja
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et al., (1987), Singh and Sharma (1987), Gupta and Rathore (1995), Tomar ¢t
al. (1997), Maiti ¢t al. (1998) and Yakadri et al. (1998)

In respect of the qualitative aspects i.e. oil content & protein content
(Table 15 and 16) in groundnut kernels, these parameters were nol
influenced significantly under sole as well as intercropping, trecatments.
However, oil yield and protein yield were significantly higher at sole
groundnut applied with 125% RDF than the remaining treatments of sole
as well as inter cropping. This was mainly due to the production of
significantly higher kernel yield under the same treatment as compared to

other treatments and oil yield is a function of oil content and kernel vield.

Further, in respect of intercropping treatments, groundnut + sweet
corn in 3:1 ratio with 125% RDF (1'15) produced significantly higher oil and
protein vield than the other intercropping treatments. It was also
attributed to the higher kernel yield recorded under the aforesaid
treatment than the remaining treatments. Similar tvpes of results were also
reported by Reddy ef al. (1977) and Meena and Dayanand (2002) in case of

oil vield.

The nutrient content in groundnut kernel, haulm and shell (Table
17, 19 and 21) was not influenced significantly duc to the fertilizer levels
as well as intercropping ratios. This is an indication of more or less similar
concentration of the major nutrients in the different parts of the crop.

FHowever, nitrogen, phosphors and potassium uptake (lable 18, 20
and 22) by the groundnut crop in respect of kernel, shell and haulm was
influenced significantly and the uptake of all the major nutrients in respect
of kernel, shell and haulm was significantly higher under sole groundnut
supplied with 125% RDI‘ i.e. .. This was mainly duc to significantly
higher kernel, haulm and shell yield of groundnut under the above

referred treatment as compared to the remaining treatments. lurther,
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uptake of nutrients by the different parts of a crop depends upon the
concentration of nutrient in the given part and the yield of the respective
part and thercfore as the yield of kernel, shell and haulm was higher
under sole groundnut with 125% RDF i.e. 15, uptake of the major nutrients
was bound to be higher under these parts. Similar trend was also observed
in respect of total nitrogen, phosphorus and potassium uptake by the
groundnut crop. It was attributed to the significantly higher uptake of
these nutrients in the individual parts of kernel, shell and haulm during,
the individual vears and therefore; the sum of all these figures, which

accounts for the total uptake, was higher.

Further, in respected of intercropping treatments, the concentration
of major nutrients in groundnut kernel, shell and haulm (Table 23) was
not influenced significantly duce to different fertilizer levels and ratios.
This mecans that the concentration of major nutrients remains constant in
the different parts of groundnut irrespective ot the treatments. lowever,
in case of nutrient uptake by the above referred parts of groundnut crop
under intercropping, it was observed that nitrogen, phosphorus and
potassium uptake recorded under groundnut + sweet corn in 301 ratio
with 125% RDF (113) was at part with the treatment having similar
intercropping ratio with 100% RDIF ice. 11 and it was significantly
superior over the remaining treatments. This was mainly because of the
fact that the yield of all the above referred parts in case of groundnut did
not differ significantly in respect of above referred treatment and the
treatment ground+ sweet corn in 3:1 ratio with 125% RIDI (11.) which
recorded  signtticantly  higher  vield  than  the  other  intercropping,
treatments. Further, similar trend was also observed in respect ot total
nitrogen phosphorus and potassium uptake by the groundnut crop. It was
attributed to the Si\gnificantly higher uptake of these nutrients by the

individual parts i.c. kernel, shell and haulm ot the crop.
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Effect of fertilizer levels and row proportions on sweet corn

Performance of sweet corn when cultivated as a sole crop and
intercrop along with different fertilizer levels was influcenced significantly.
]' é) <o -

The related discussion in this regard is given below.

Plant height (lable 24) of sole sweet corn under 125% RDIE
irrespective of the intercropping ratios (Iy, 112, 115) or sole cropping (1)
was not influenced significantly. However, sole sweet corn with 125%
RDF (1s) produced significantly taller plants than the lower fertilizers
doses in sole cropping or intercropping. The height of sweet corn was
higher under 125% RDF because of greater availability of major nutrients
than the lower levels. Ileight is one the characters, which indicates vigour
of the crop and therefore plants with greater nutrient supply, expressed
their vigour in the form of height. There was no significant difference in
the plant height of sole and intercropped sweet corn provided with 125%
RDI; as for sole crop the plant population was optimum cenough to
eliminate the interplant competition while in intercropping, ratios, there
was negligible competition to sweet corn from groundnut and therefore,
plant height was solely governed by nutrient availability. Similar resulted
were reported bv Chand (1978), Singh and Guleria (1979) and Rao and
Willey (1983).

On the other hand, in respect of the plant height of intercropped
sweet corn, it was statistically similar under all the three ratios provided
with 125% RDF. Further, groundnut + sweet corn in 1:1 ratio with 125%
RDF (Tv) recorded significantly taller plants than the trecatmoents with 100
and 75°% RDIFin 1:1, 2:1T and 3:1 ratios. | lere also more availability ot major
nutrients under 125% RDF contributed in creation of greater plant height
than the lower fertilizer doses. The extra nitrogen under 125% RDIF helped
in creation of more growth. Similar results were also reported by Desai

and PPrabhakar (200T1)
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In respect of dry matter accumulation per plant (lTable 26) which is
most important parameter in respect of growth and vigour of the plant,
groundnut + sweet corn in 3:1 ratio with 125% RDVI (115) was at par with
the other treatments with 125% RDF both in sole or intercropping. Further,
former trecatment i.e. 15 was significantly superior over the remaining,
treatments in sole or intercropping. The better performance of sweet corn
in respect of dry matter under all the treatments receiving 125% RDI- s

because of greater availability ot the major nutrients.

Nitrogen is the most important constituent of protoplasm and
proteins, therefore, it has direct role in the plant growth. llence, greater
availability of nitrogen under 125% RDF has rcesulted into more plant
growth of sweet corn which reflected into more dry matter accumulation.
Further, phosphorus plays an important role in root growth,
photosynthetic activities and nitrogen balance. T'hercfore, its greater
availability was helpful to sweet corn in producing more growth in
respect of dry matter. Secondly, lateritic soils are prone to phosphate
fixation and therefore, when phosphorus is applicd in more amounts the
fixation is comparatively low. Therefore, availability of phosphorus under
125% RDIF was greater to the sweet corn crop. l'urther, increased dose of
potassium application was helpful for the sweet corn crop as potassium
plays an important role in translocation of food material and for
Mmaintaining the water balance in the plant. Theretore, higher level of
potassium supplied to sweet corn was beneficial in terms of growth and
dry matter accumulation. These results corroborate the finding of Desai
and Prabhakar (2001). Therefore, the combined offect of application of
125% RDIY to the sweet corn was expressed in terms of better growth in
respect of dry matter accumulation than the lower levels of fertilizer

application i.e. 100 and 75% RDVI either in sole or intercropping,.



As far as number of leaves (Table 25) of sweet corn was concerned,
groundnut + sweet corn in 3:1 ratio with 125% RDI¥ (115) was at par with
1:1 and 2:1 ratios with 125% RDF (Ty and Tiz2) during 2003-04 and in the
mean of two years and with sole sweet corn receiving 125% RDF during
2004-05. IFurther, the former treatment T)5 was significantly superior over
other treatments. | ligher number of leaves recorded under the treatments
receiving 125% RDF was due to the more availability of major nutrients
which made the plants photosynthetically more active than the treatments
receiving, lower dose of fertilizers which is evident from accumulation of
more dry matter by the crop when supplied with 125% RDI- cither in sole
or intercropping. The higher availability of dry matter under 125% RDI
resulted in expression of the crop growth in terms of more leaves per

plant. Similar findings were also reported by Desai and Prabhakar (2001)

1he greater availability of the source with the sweet corn receiving
125% RDF (1o, lo, T2 and T135) clearly indicated that the crop was
photosynthetically more active.

= 0

The sweet corn crop, which received 125% RDFE in sole as well as
intercropping was physiologically more active; which is evident from
more number of leaves and dry matter accumulation per plant. Further,
the better physiological activities under above referred treatments (e, 1o
Ti> and 173) was attributed to the better root activitiecs under these
treatments which is evident from higher nitrogen and potassium uptake in
the kernels, cob sheath and leaves as well as higher potassium content in
cob axis. This higher concentration of nitrogen and potassium in the
different parts of sweet corn (Table 30a, 30b, 34a, 34Db) is an indication of
efficient root and other physiological activitics in the above referred
treatment receiving 125% RDI. In respect of phosphorus concentration
(Table 32a and 32b), it was not affected significantly in any treatment,

however, concentration of phosphorus in different plant parts was



numerically higher where 125% RDF was applied in comparison with the
lower doses of fertilizers under the same ratio in intercropping or sole
cropping. Further, the higher concentration of the major nutrients helped
in creating more source in the sweet corn crop that received 125% RDFE
than the lower levels. Generally, there is positive relation between source
and sink and hence the higher availability of source with sweet corn crop
that received 125% RDF created relatively morce sink. Thercetore, the cob
length, weight of cob, number of kernel rows per cob, number of kernels
per cob and weight of kernels per cob (lTable 27a and 27b) were higher
under the treatments receiving 125% RDF than the lower fertilizer levels in
intercropping as well as sole cropping. These findings are in line with Jana

and Saren (1998) and Singh et al. (2000).

Flowever, the cob and stover yield (Table 28) was signiticantly
higher under sole crop in sweet corn receiving 125% RDIY than the
remaining, treatments including, sole as well as intercropping,. ‘This was
mainly duc to 100% plant population of sweet corn and higher values of
almost all vyield attributes under this treatment. tPhough the vield
attributes were statistically similar under all the treatments receiving 125%
RDF including sole and intercropping, the cob vield and stover vield was
higher with 125% RDF i.e. Ts due to 100% population of sweet corn. While,
in case of the intercropping treatments, the population under 1:1, 2:1 and
3:1 ratios was 50%, 33.33% and 25% respectively. Therefore, the cob vield
and stover yield was higher under the sole cropping with 125% RDI-.
Similar findings were also reported by Singh and Arva (1995), Lineji and
Oko, 1997), Moorthy and Das (1999) and Ramasamyv ¢t al. (2002). When the
comparison was made among the treatments of sole cropping, cob and
stover vields were higher under 125% RDF than 75 and 100% RDI ie. Ty
and Ts. This was mainly because of supcrior yield attributes namely cob
length, weight of cob, number of kernels per cob and number of kernel

rows per cob under the higher fertilizer level i.c. 125% RDI- with sole
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cropping, i.e. T» than the lower levels of fertilizer in sole cropping. Barik ¢f
al. (1998), T'omar et al. (1997), Sinha ¢t al. (1999) reported similar results in
case of wheat based intercropping system. Similar trend was also noticed
in respect of total biomass yield (Table 28). This was mainly because of
significantly higher cob and stover yield under sole crop with 125% RDFE
than the remaining treatments and the total biomass yvield 1s the sum ot
cob yield and stover yield. Therefore, the total biomass yicld was bound to
be higher under the same treatment i.e. sole crop of sweet corn with 125%

RDF ('I'v) than the remaining treatments.

In case of intercropping treatments, ground nut + sweet corn in 1:1
ratio with 125% RDF (1v) was significantly superior over the remaining
treatments in respect of cob and stover yield. This was also duc to the
higher plant population of sweet corn under 1:1 ratio than 2:1 and 3:1
ratios. As expressed earlier, population of sweet corn under @1 ratio was
16.67 and 25% higher than under 2:1 and 3:1 ratios. Yicld is a product of
per plant vield and number of plants per unit arca. Though, the values of
yield attributes under all the three ratios with 1257 RDE were statistically
same, the greater plant population under the treatment groundnut + sweet
corn in 1:1 ratio resulted into higher cob yield and stover vield with 125%
RDF (l.) than the remaining treatments. In respect of cob yicld and stover
vield, similar trend was also noticed in casc of biomass yicld of sweet
corn. lhis was mainly because of the higher cob and stover vield values
recorded under groundnut + sweet corn in 1:1 ratio with 125% RDF (1)
than the other treatment of intercropping and the biomass yield is the sum
of cob vield and stover yield. Similar finding were also reported by Das
and Mathur (1980), Calavan and Weil (1987), Srivastava and Bohra (2006)
and Giri et al. (2006).

As far as quality of sweet corn was concerned protein content and

sucrose content (lable 29) was estimated. Protein content in the kernels



was significantly higher under groundnut + sweect corn in 3:1 ratio with
125% RDF (15) than all the sole cropping treatments as well as most of the
intercropping trecatments except groundnut + sweet corn in 2:1 and 1:1
ratios with 125% RDF i.e. 11> and 'lu. This was attributed to higher
nitrogen content in the kernels of the same treatment. Nitrogen is a basic
component in protein; therefore the higher nitrogen content in kernels
resulted into higher protein content in the koernels. While calculating,
protein percentage, protein content is multiplied with a constant tactor of
6.25. Therefore, when the nitrogen content is higher the protein content is
also higher in the given part. Therefore, groundnut +swceet corn in 3:1
ratio with 125% RDF (115) recorded higher protein content in sweet corn
except groundnut + sweet corn in 1:1 and 2:1 ratios 1. and 'I'>. Similar
finding were also reported by Ayyangar and Aiyver (1942), Mirchandani

and Misra (1956), Gangwar and Kalra (1988) and Gangwar (1976).

In case of the other quality parameters namely sucrose content;
again ground + sweet corn in 3:1 ratio with 125% RDI* (15) recorded
higher sucrose content than most of the treatments including sole and
intercropping except the treatment receiving 125% RDI i.e. 1, Toand 1
which were at par with the former treatment. This can be attributed to the
higher availability of potassium under these treatments than the
treatments with lower fertilizer dose. Potassium plavs an important role in
translocation of photosynthates and therefore, higher availability  of
potassium under above referred treatments resulted into  cefficient
translocation of sugar into the kernels and therefore sucrose content in the
kernels was higher under the treatments receiving, 125% RDI- (s, Tz, 1o
and 1.) than the other treatments. Similar type of findings were reported

by Roodagi ¢t al. (2001) in case of sugarcanc.

In case of nutrient uptake by sweet corn (Table 36), it was observed

that, sole sweet corn with 125% RDI i.e. T, recorded significantly higher
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nitrogen and potassium uptake in the kernels, cob axis, cob sheath, stem
and leaves than the other treatments of sole as well as intercropping,. This
was because of higher concentration of nitrogen and potassium in the
above referred parts as well as higher output of kernels, cob axis, cob
sheath, stem and leaves of sweet corn due to 100% plant population as
well as higher fertiiizer dose. As the nitrogen and potassium uptake ot all
the above referred parts of sweet corn was higher under sole sweet corn
with 125% RDF (T.) than the other treatments, the total uptake of nitrogen
and potassium was also higher by the same trcatment i.c. 1, as the total
uplake by the crop is sum of the uptake made by the different parts of the
crop. Similar results were reported by Gangwar (1976) in respect of

nitrogen.
O

IFurther, in the intercropping treatments, ground nut + sweet corn
in 1:1 ratio with 125% RDF (To) recorded more nitrogen and potassium
uptake in the kernels, cob axis, cob sheath, stem and leaves of sweet corn
than the remaining treatments and this was attributed  to  higher
population of sweet corn under 1:1 ratio than the higher ratios of 2:1 and
3:1. Though nitrogen as well as potassium content in the sweet corn
kernels, cob axis, cob sheath, stem and leaves was statistically similar in
the treatments receiving 125% RDIE in the intercropping, treatments, the
uptake of nitrogen and potassium was higher by the above referred parts
under 1:1 ratio with 125% RDF i.e. Ty, because of higher plant population
of sweet corn and thereby higher vields of kernels, cob axis, cob sheath,
stem and leaves under 1:1 ratio than 2:1 and 3:1 ratios. Therefore, the
nitrogen and potassium content in above referred parts of sweet corn were
higher under 1:1 ratio with 125% RDF than the other treatments of
intercropping,. IFurther, the total uptake of nitrogen and potassium by the
sweet corn crop under intercropping also followed the similar trend as in
case of uptake of these nutrients in kernels, cob axis, cob sheath, stem and

leaves. As the total uptake of these nutrients i.o. nitrogen and potassium
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was calculated by summing the uptake of these nutrients by the above
referred plant parts.

On the other hand, phosphorus content (Table 32a and 32b) in the
different parts of sweet corn was not influenced significantly duce to the
different fertilizer levels in sole as well as intercropping treatments.
However, phosphorus uptake in the kernels, cob axis, cob sheath, stem
and leaves was significantly higher under sole sweet corn with 125% RDFE
i.e. T'w than the remaining treatments of sole as well as intercropping. This
was attributed to higher availability of phosphorus under 125% RDIF and
higher yvield of kernel, cob axis, cob sheath, stem and lecaves duce to 100%

plant population (sole crop).

While in case of intercropping treatments, though the phosphorus
content was not influenced significantly, phosphorus uptake in the
kernels, cob axis, cob sheath, stem and lecaves was higher under
groundnut + sweet corn in 1:1 ratio with 125% RDI i.c. o than the
remaining, treatments. This was again duc to higher availability ot
phosphorus under 125% RDF and higher population of sweet corn under
1:1 ratio than 2:1 and 3:1 ratios of intercropping. As expressed carlier, the
population of sweet corn was 16.67 and 25% higher under 1:1 ratio than
2:1 and 3:1 ratios respectively; and therefore the yield of kernels, cob axis,
cob sheath, stem and leaves was proportionately higher under 1:1 ratio
with 125% RDF i.c. Ty than the wider ratios of 2:1 and 3:1. 'urther, the
production of above referred parts i.c. kernels, cob axis, cob sheath, stem
and leaves was higher under 125% RDF than 75 and 100% RDFE under 1:1
ratio. Therefore, the uptake of phosphorus by the above parts under 1:1
ratio was more with 125% RDFE than the lower fertilizer levels.

In respect of phosphorus uptake by the different parts of sweet corn,
the pattern was same to that of nitrogen and potassium  uptake.

Phosphorus uptake in the kernels, cob axis, cob sheath, stem and leaves
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was higher under groundnut + sweet corn in 1:1 ratio with 125% RDI" i.c.
Tv than the other treatments except groundnut + sweet corn in 1:1 ratio
with 100% RDF i.e. Ts which was at par with the former  treatment. The
superiority of groundnut + sweet corn in 1:1 ratio with 125% RDI over the
other treatments in respect of phosphorus uptake by the kernels, cob axis,
cob sheath, stem and leaves can be attributed to the higher population of
sweet corn and thereby higher yield of kernels, cob axis, cob sheath, stem
and leaves under 1:1 ratio than 2:1 and 3:1 ratios of intercropping,.

Regarding the total uptake of phosphorus (Table 36) by sweet corn
crop, it was observed that sole sweet corn with 125% RDVF i.e. I, recorded
higher total phosphorus uptake than the other treatments. This was due to
the higher availability of phosphorus under 125% RDIF and thereby higher
uptake of phosphorus in the individual parts of sweet corn i.e. kernels, cob
axis, cob sheath, stem and leaves than the other trecatments.

FFurther, the total phosphorus uptake by the sweet corn crop under
intercropping, treatment was higher under groundnut + sweet corn in 1:1
ratio with 125% RDI i.e. Ty than other treatments. This was due to higher
availability of phosphorus under 125% RDF and considerably higher plant

population of sweet corn under 1:1 ratio than 2:1 and 3:1 ratios.

Total uptake of nitrogen, phosphorus and potassium by sole

groundnut, sweet corn and intercropping combinations

As discussed earlier, the total uptake of nitrogen, phosphorus and
potassium by groundnut (Table 23) and swceet corn (lable 36) was
significantly higher when 125% RDF was applied. This was duc to the
higher availability of the above referred nutrients under 125% RDI as well

as higher vield of the crops.

llowever, when the comparison was made between the individual
crops  Le. groundnuts and sweet corn and different intercropping,

combinations, it was observed their groundnut + sweet corn in 3:1 ratio
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with 125% RDF (1)5) recorded higher total nitrogen, phosphorus and
potassium uptake than the other treatments of intercropping and sole
cropping except groundnut + sweet corn in 3:1 ratio with 100% RDI- (1),
groundnut + sweet corn in 2:1 ratio with 125% RDI' (1:2) and sole
groundnut with 125% RDF (13) in respect of nitrogen and potation uptake.
Gangwar and Kalra (1988) observed increased nitrogen and protein
content in maize grains and increased total protein yield of maize in

association with legumes.

When the uptake of individual crops was compared, groundnut
dominated sweet corn in ca'ré of nitrogen and potassium uptake, which
was on an average 122 and 82% higher than sweet corn. While, in case of
phosphorus, sweet corn dominated over groundnut and its average
uptake was 20% higher than groundnut. Therefore, uptake ot nitrogen and
potassium by groundnut was considered higher than sweet corn. While,
phosphorus uptake was slightly more in sweet corn than groundnul
When the total uptake of major nutrients in the sole cropping and
intercropping was compared it was higher under groundnut + sweet corn
in 3:1 ratio with 125% RDF (I'15) than the remaining trecatments and it was
attributed to higher proportion of groundnut in the intercropping along
with higher nutrients availability ie. 125% RDF and about 15.3%
additional vield of groundnut along with 27.69% additional vicld of sweet
corn obtained under the aforesaid treatment i.c. groundnut ¢ sweet corn

croundnul + swecet corm

7 TH

in 3:1 ratio with 125% RDF (I13). In other words
in 3:1 ratio with 125% RDF i.e. Ti5 has given comparatively higher yield of
groundnut (15.3%) and sweet corn (27.69%), though the proportion of
groundnut was reduced by 20% and that of sweet corn by 75% in
comparison with sole cropping. Therefore, the 31 combination of
intercropping with 125% RDF considerably enhanced the vield of both the
crops. This is also evident from the higher [LER of 1.24 (Table 45) under the

same treatment. Similar findings were also reported by Gangwar (1976) .



AN

Nitrogen, phosphorus and potassium content in the soil after

harvest of the crops

Nitrogen content in the soil (Table 38) after harvest of the crops
influenced  significantly due to the different treatments, however,
phosphorus and potassium (Table 38) content in the soil after harvest of
the crops was not influenced significantly. Sole sweet corn with 125% RDF
(T.) recorded significantly higher nitrogen content in the soil than the
remaining trecatments of sole and intercropping. It was mainly because of
the higher amount of nitrogen dose i.c. 187.5 kg N/ ha applied to the sweet
corn and comparatively less uptake i.c. 73.04 kg, N/ha the recorded under
the above referred treatment ie. To. The less uptake of nitrogen in sweet
corn (Table 31a and 31b) was attributed to the sweet corn variety
Samadhur which is predominantly a dwarf varicety with average height of
104.57 cm and with excessive higher harvest index i.e. 60%. Therefore, the
total biomass produced by the cultivar Sumadhur was comparatively less
than the other sweet corn cultivars and its harvest index is also very high
in comparison with other cultivars and therefore, even though we call
maize as heavy feeder crop, it was not cxactly truc with sweet corn
cultivar Sumadhur as its stover production is less, and the cob yield is

comparatively higher.

Among, the intercropping treatments, groundnut + sweet cornin 1:1
ratio with 125% RDF (1v) recorded comparatively higher nitrogen content
in soil (lTable 38) after harvest of the crops than other intercropping
treatments. The reason is same as explained in the above paragraph. In
casce of treatment groundnut + sweet corn in 1:1 ratio with 125% RDIF (T4),
the proportion of sweet corn was higher than the other ratios i.e. 2:1 and

=0

3:1 and it was supplied with 125% RDF to the sweet corn crop (187.5 ky,

N/ha) .
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In case of groundnut, the recommended nitrogen dose is only 25k,
N/ha; as it is a leguminous crops and capable of fixing atmospheric
nitrogen with the help of Rhizobium bacteria. The total nitrogen uptake of
groundnut was considerably higher and it was 170.15kg, N /ha under the
recommended dose. However, because of its capacity to fix considerable
amount of atmospheric nitrogen, which is higher than its requircments,
there was positive balance of nitrogen (Table 39 and 40) in the soil after
harvest of the crops. The additional amount of nitrogen fixed in the soil by
groundnut increased with the increase in fertilizer dose and it was higher
under 125°% RDF i.e. T Similar results were also observed by Daval ¢f al.
(1967), llegde and Saraf (1978), (Senaratne et al., 1995), Suwanarit ¢t al.
(1998), Tomar ¢t al. (1997) and Singh ¢t al. (2000).

I‘urther, in care of sweet corn, though the uptake of nitrogen was
comparatively low than the added nitrogen, it has recorded net loss in the
nitrogen balance. The net loss increased with increase in nitrogen dose
and it was higher with 125% RDF. This was duc to the comparatively
higher yield of sweet corn (Table 28) with increase in the fertilizer dose.
The net loss in nitrogen balance due to cultivation of sweet corn was duce
to the net removal of nitrogen by the crop from the soil. With the increase
in the fertilizer dose to sweet corn the net loss in the nitrogen status of the
soil can be attributed to the relatively higher vield obtained with increase

in the nitrogen level.

In case of intercropping combinations, the nitrogen balance was
negative under 1:1 and 2:1 ratios of intercropping. Among these two
ratios, the nitrogen loss was maximum in soil under 1:1 ratio. this can be
attributed to the higher proportion of sweet corn in the intercropping
which accounts for net loss in the nitrogen balance of the soil. [However
when groundnut proportion was increased in intercropping treatment ie.

3:1 ratio; there was net gain in the nitrogen balance of the soil, which
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increased with increase in nitrogen dose applied to groundnut. This was
duc to the higher proportion ie. 75% of groundnut and the least
proportion of sweet corn ie. 25% in the intercropping combination.
Therefore the gain in higher nitrogen status of soil was contributed by 75%
proportion of groundnut and was higher enough to compensate the loss of

nitrogen resulted by 25% proportion of sweet corn.

Further, phosphorous and potassium content of the soil (Table 38)
after harvest of crops was not influenced significantly duc to the different
treatments of sole and intercropping. I lowever, groundnut + sweet corn in
3:1 ratio with 125% RDF ('I'15) recorded numerically high phosphorous and
potassium content of soil after harvest of the crops. In other words, with
increase in proportion of legume and decrease in the proportion of cereal,
the nitrogen balance became positive. Roodagi and Itnal (2001) reported

the similar type of results.

Effect of sole cropping and intercropping on weed count and their

dry matter production

In respect of weeds (Table 41 and 42), it was observed that the weed
count as well as dry weight of broadleaved weeds and grasses and sedges
was considerably higher under sole sweet corn and it was considerably
lower under sole groundnut. This was mainly duce to the growth habit of
both the crops. In sweet corn, the canopy is erect with few leaves per plant
therefore, it allows considerable amount of solar radiation to penetrate
through its canopy during early growth stages. Therefore, the conditions
in the vicinity of sweet corn are favourable for the growth of weeds and
hence the count as well as dry weight ot broadlecaved and grasses and
sedges was higher under sweet corn. Similar tvpe of results were reported

by Munoz ¢t al. (2001) in case of sugarcane.

While in case of groundnut, it is called as cover crop as ils canopy

grows close to the ground and it has more leaves with spreading habit.



Therefore, it covers the allotted area in the short span of time and hence
creates unfavourable conditions for the growth of weeds in its vicinity .
Therefore, the weed count as well as dry weight of broadlecaved weeds,
grasses and sedges were comparatively less under sole groundnut in
comparison with sole sweet corn. Similar type of results were reported by
Munoz ¢t al. (2001) in case of groundnut.

The weed count and dry weight of weeds declined with increase in
the fertilizer level in respect of both the crops i.c. groundnut and sweet
corn. It was mainly due to the application of fertilizers by band placement
method. Thereby the root zone of the crops was enriched with the
fertilizers and with higher availability of major nutrients at initial growth
stages. The performance of the crops in terms of plant vigour (lable 11, 12,
25 and 26) was better under 125% RDVF level than the lower lovels. The
better vigour of the crops under the higher fertilizer dose (125% RDI) at
the initial growth stages created greater competition and thereby
unfavourable conditions for the growth of weeds in the surrounding,
areas. T'herefore, the performance of weeds was poor under higher level of

fertilizers. Chalka and Nepalia (2005) reported the similar tvpe of results.

In respect of intercropping, the weed count as well as dry weight of
weeds reduced with increase in the proportion of groundnut and increasc
in the fertilizer dose. Therefore, groundnut + sweet corn in 3:1 ratio with
125% RDF (115) recorded considerably less count as well as dry weight of
broadleaved weeds along with grasses and sedges. This was due to the
highest proportion of groundnut along with the highest dose of fertilizer
under the above referred treatment i.c. Tis which created comparatively
less favourable conditions for the weeds. Musambasi ¢f al., (2002), Oswald

ctal., (2002) and Baldev Ram ¢t al. (2005) observed the similar results.
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Statistical indices

The LER was more than 1.0 in case of all the intercropping ratios
(Table 44), which ranged within 1.13 to 1.24. Application of 125% RDF to
the component crops at 3:1 ratio (T15) recorded the highest 1LER during
both the years of experimentation and in the mean of two years. Similar
results were also reported by Marshall and Willey (1983), Mchta ef al.
(1985), Kathmale ¢t al. (1995) Krishna and Raikhcelkar (1997) , Sarkar ¢t al.
(1998), Sarkar and Sanyal (2000) and Singh ¢t al. (2000). Further, treatment
Te (sole sweet corn with 125% RDF) registered significantly  higher
groundnut and sweet corn equivalent yicld (lable 44) than all the
remaining sole crop treatments and intercrop combinations irrespective of
varying fertilizer levels. While comparing the intercrop  treatments,
treatment 1o (groundnut+ sweet corn in 1:1ratio with 125% RDI‘) recorded
significantly higher sweet corn equivalent yield than all the remaining,
intercrop combinations. These results are in line with those reported by
Balyan (1997), Krishna and Raikhelkar (1997) and Patra ef al. (1999) in casc

of groundnut and Ahlawat ¢t al. (2005) in casc of chickpea.

Relative Crowding Coefficient of both the crops was more than one
(Table 45).  Groundnut recorded maximum RCC at 3:1 row proportion
indicating that the groundnut vield was more than expected vield, while
this crop showed low RCC at 2:1 and 1:1 row proportion. Sweet corn in
combination with groundnut recorded maximum RCC duc to 2:1 row
proportion indicating its more yicld than cxpected one. Krishna and
Raikhelkar (1997), Tripathy et al. (1997), Sarkar ¢f al. (1998), Sarkar and
Sanval (2000), Sarkar et al. (2000) and Ahlawat ¢t al. (2003) reported the
similar tyvpe of results.

RY 1 values were more than 0.5 indicating that intercropping of
groundnut + sweet corn was advantageous over sole groundnut and

sweet corn (table 45). As relative vield total index was more due to the
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treatment 15 (groundnut+ sweet corn in 3:lratio with 125% RDI), it
proved to be the best treatment combination than the remaining treatment
combinations. These results corroborate the findings of lofinga and

Tukunga (1995) and Maiti et al. (1998).

As regards to mean values of aggressivity index (lable 435), it was
observed that groundnut was aggressive when grown in combination
with sweet corn in 1:1 row proportion while sweet corn was aggressive
when grown in combination with groundnut in 2:1 and 3:lrow
proportions. lLiphadzi et al, (1997), Sarkar ¢t al. (1998), Sarkar and Sanyal
(2000) and Ahlawat ¢t al. (2005) reported the similar type of resultsin case
of maize. lFurther, the competitive ratio of groundnut with sweet corn
(Table 45) indicated that competitive ratio values for groundnut were less
than 1 in 2:1 and 3:1 row proportions, while that of sweet corn were more
than 1 indicating dominance of sweet corn at these treatment
combinations under study. Krishna and Raikhelkar (1997) and Sarkar ¢f al.

(1998) reported similar results.

As regards to crop performance ratio of groundnut (lLable -15) it was
observed that performance of groundnut was improved duce to the
treatment 1y (groundnut + sweet corn in 1:1 ratio with 125% RDI)
whereas performance of sweet corn was better duce to the treatment 1
(groundnut + sweet corn in 3:1 ratio with 125% RDF). As regards the
combined crop condition of groundnut and sweet corn, the pertormance

was comparatively better at 3:1 ratio with 75 and 100% RDI (i.c. Ty: and

Tia).

As the RYL values (Table 45) were negative indicating, that in all the
intercropping, treatments groundnut and sweet corn had performed better
than their sole treatments. The maximum negative RYD value  for
groundnut was recorded due to the treatment 1 (groundnut ¢+ sweet corn

= O,

in 1:1 ratio with 75% RDF) while in case of sweet corn, the maximum
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negative RYI was observed in treatment Ty- (groundnut + sweel corn in
3:1 ratio with 125% RDF) indicating their better performance  in
intercropped.

Higher area-time equivalent ratio (1.169) was recorded with the
treatment 15 (groundnut + sweet corn in 3:1 ratio with 125% RDIY),
indicating a more efficient use of areca-time by the intercrops over other
systems (l'able 43). The values of ATER decrcased with decreased
proportion of groundnut in combination and decreasing levels of
fertilizer. Barik (1997) and Sarkar et al. (2000) reported similar type of
results.

Economics of sole cropping and intercropping treatments

From the economics of the treatments (Table 46) it can be scen that
sweet corn was more profitable than groundnut. This was mainly duc to
the higher price obtained by the sweet corn cobs and compara tively lower
price of groundnut dry pods. Further, the yicld potential of sweet corn is
also higher than groundnut in terms of cconomic vield. Therefore, the
gross returns of sweet corn were more than groundnut. Regarding, the cost
of cultivation, it was considerably less in casc of groundnut than sweet
corn. It was mainly due to the low fertilizer dosce (25:50:50ky;, NLI2, K/ ha) of
groundnut and considerably higher fertilizer dose (150:50:50kg, N,I>,K/ha)
of sweet corn. Therefore, in respect of sweet corn there was additional cost
of 100kg N than groundnut. In addition to this, the cost of sweel corn seed
was considerably higher (Rs. 1200/kg) than groundnut (Rs.50/kg) and the
seed rate of sweet corn was 10kg/ha and that of groundnut was 1 25kg/ha.
Therefore, the seed cost of sweel corn was also higher than that of
groundnut. lhe higher cost of seed of and fertilizers required for sweot

corn resulted into higher cultivation cost than groundnut.

IFurther, the net returns were also higher under sweet corn than

groundnut as the gross returns obtained by cultivation of sweet corn were
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considerably higher than the cost of cultivation. This fact is also supported

by higher B:C ratio under sweet corn than groundnut.

The net returns under both the crops i.e. groundnut and swecet corn
increased with increase in the fertilizer level and they were maximum
under 125% RDF. This was attributed to comparatively higher yicld
under higher fertilizer dose than the cost involved in it. Therefore, the net
returns under sole groundnut and sweet corn were maximum with the
higher B:C ratio when 125% RDFE was applicd. Similar tvpes of results

were also reported by Sinha ¢t al. (1999).

In case of intercropping combinations, groundnut + sweet corn in
1:1 ratio with 125% RDF (1v) recorded comparatively higher values ot
gross returns, cost of cultivation and net returns as well as B:C ratio than
the other intercropping treatments. This was attributed to the higher
proportion of sweet corn in 1:1 intercropping ratio than 2:1 and 3:1 ratios;
which is the most profitable crop. Further, the higher fertilizer dose under
this treatment i.c. 125% RDF enhanced the vield of both sweet corn and
croundnut and theretore the net returns were higher under the above
referred treatment groundnut + sweet corn in i1 ratio with 125% RDFE
(Iv). The B:C ratio was also higher under the above referred treatment i.ce.
To than other intercropping treatments due to considerably higher gross
returns obtained under this treatment as compared to the cost of
cultivation. These finding are supported by the work reported by Kalra
and Gangwar (1980), Balyan (1997), Jana and Saren (1998), IPadhi (2002)
and Dutta and Bandyopadhyay (2006).






CHAPTER VI
SUMMARY AND CONCLUSION

A field experiment was conducted during post rainy scasons during,
2003-04 and 2004-05 at Agronomy farm, College of Agriculture, Dapoli to
study the “Effect of levels of fertilizer and row proportions on sweet corn
(Zea mays saccharata) and groundnut (Arachis hypogaca) intercropping.” The
experiment was laid out in randomized block design with three replications.
The treatments consisted of two sole crops namely groundnut and sweet corn
grown with three levels of fertilizer i.e. 75, 100 and 125% RDI (recommended
dose of fertilizer) and intercropping combinations of groundnut and sweect

corn in 1:1, 2:1 and 3:1 ratios with 75, 100 and 125% RDI‘; in all there were

fiftcen treatments in each replication.

During the course of the investigation, growth observations of
groundnut and sweet corn were recorded periodically at an interval of 30
days and yield contributing characters and yield were recorded at harvest to
evaluate the treatment effects. Quality of groundnut was determined in terms
of oil and protein content and that of sweet corn in terms of protein and
sucrose content. 'The uptake of major nutrients by both the crops in sole and
intercropping was analyzed and balance sheet of nitrogen in the soil was
worked out. The effect of sole cropping and intercropping on weed count
and their dry matter production was studied. Similarly, cconomics of solc
cropping and intercropping was worked out along with the statistical indices
of intercropping system. The important findings cemerged from  this

investigation are summarized below:

1) Height of groundnut crop in groundnut + sweet corn in 1:1

ratio was more than sole groundnut and under 2:1 and 3:1 ratios of



intercropping. When groundnut was intercropped with sweet corn, the
light interception by sweet corn was higher duc to its erect growth habit,
this caused the groundnut plants under 1:1 ratio to grow taller.

2) Groundnut under all the three intercropping ratios supplied
with 125% RDI (Ty, T2, Ti1s) recorded statistically similar number of
branches and leaves per plant as compared to the sole groundnut with
125% RDF (T3). Therefore, the higher fertilizer dose i.c. 125% RDF helped
the groundnut crop to overcome the light competition created by
intercropping of sweet corn in terms of number of branches and leaves
per plant.

3) Sole groundnut provided with 100 and 125% RDI‘ recorded
significantly higher dry matter per plant than the other treatments
except groundnut + sweet corn in 3 : 1 ratio with 125% RDF (115) which

was at par with the former trecatment.

4) Among the intercropping treatments as well as in sole
groundnut crop, all the yield attributes namely number of pods, weight
of pods, weight of kernels per plant increased with increase in the level

of fertilizer and they were higher under 125% RDI-.

5) The test weight of groundnut was not influenced significantly
duc to different fertilizer levels or intercropping ratios. llowever, the
shelling percentage was higher under sole groundnut provided with
125% RDF i.e. Ti In respect of intercropping, the higher shelling,
percentage values were recorded under the treatments of 125% RDI in
respect of 1:1, 2:1 and 3:1 ratios (T, T12 and T15). These values were

statistically similar to that of sole groundnut with 125% RDIi.c. |



6) Dry pod, kernel and haulm yield of groundnut under sole
cropping with 100 & 125% RDF i.e. T2 and T: was significantly higher
than all the intercropping treatments. In respcect of intercropping, dryv
pod vield, haulm yield as well as kernel yvield was significantly higher in
3:1 ratio of groundnut + sweet corn intercropping with 125% RDI (1 5)
than the other intercropping treatments except groundnut + sweet corn

at 3:1 ratio with 100% RDF (T14) which was at par with |

7) In case of quality aspects i.e. oil content and protein content in
groundnut kernels were not influenced significantly under sole or
intercropping treatments. lHowever, oil yiceld and protein vield were
significantly higher in sole groundnut applied with 125% RDF (1) than
the other treatments. In respect of intercropping trecatments, groundnul
+ sweet corn in 3:1 ratio with 125% RDFE (I'15) produced significantly

higher oil and protein yield than the other intercroppine treatments.
2 y } }' <

8) The major nutrient content in groundnut kernel, haulm and
shell was not influenced significantly due to the fertilizer levels as well
as intercropping ratios. llowever, total nitrogen phosphorus and
potassium uptake by the groundnut crop in respect of kernel, shell and
haulm was significantly higher under sole groundnut supplied with
125% RDI' ie. Ta However, in case of intercropping treatments,
nitrogen, phosphorus and potassium uptake recorded under groundnut
+ sweet corn in 3:1 ratio with 125% RDIEF (1,5) was similar to that ot
groundnut + sweet corn in 3:1 ratio with 100% RDI‘ (1,) and it was
significantly superior over the remaining treatments.

9) Plant height of sweet corn under 125% RDI' irrespective of the
mmtercropping ratios ('lo,'12,115) or sole cropping (1) was not influenced

signiticantly. llowever, sole sweet corn with 125% RDF (1.) produced
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significantly taller plants than the lower fertilizers doses in sole cropping,
or intercropping. Further, groundnut + sweet corn in 1:1 ratio with 125%
RDI (Tw) recorded significantly taller plants than the treatments with 100

and 75% RDF in 1:1, 2:1 and 3:1 ratios.

10) As far as number of leaves of sweet corn was concerned,
groundnut + sweet corn in 3:1 ratio with 125% RDI ('1'15) was at par with
1:1 and 2:1 ratios with 125% RDF (Tyand T'12) during 2003-04 and in the
mean of two years and with sole sweet corn receiving 125% RDI during,
2004-05 and it (l15) was significantly superior over the remaining,

treatmoents.

11) In respect of dry matter accumulation per plant, groundnut +
sweet corn in 3:1 ratio with 125% RDF (T15) was at par with the other
treatments with 125% RDI both in sole or intercropping. I'urther, former
trecatment i.c. I was  significantly  superior over the remaining

treatments in sole or intercropping,.

12) The cob length, weight of cob, number of kernel rows per
cob, number of kernels per cob and weight of kernels per cob were
higher under the treatments receiving 125% RDIF than the lower

fertilizer levels in intercropping as well as sole cropping,.

13) Though the vield attributes were statistically similar under
all the treatments receiving 125% RDF including sole and intercropping,
the cob yield and stover yield was significantlv higher under sole crop
with 125% RDF i.e. T, than the remaining trcatments due to 100%
population of sweet corn and higher fertilizer dose. In case of
intercropping treatments, ground nut + swceet corn in 1:1 ratio with
125% RDF (1v) was significantly superior over the remaining treatments

in respect of cob and stover yield, due to higher population and fertilizer
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dose. Similar trend was also noticed in casc of biomass vield ol sweet

corn.

14) As far as quality of sweet corn was concerned protein content
in the kernels was significantly higher under groundnut + sweet corn in
3:1 ratio with 125% RDF (Tis) than all the sole cropping treatments as
well as most of the intercropping treatments except groundnut + sweet
corn in 2:1 and 1:1 ratios with 125% RDF i.e. Ti2 and 'To which were at par
with the former treatment. In case of sucrose content; again groundnut +
sweet corn in 3:1 ratio with 125% RDF (113) recorded higher sucrosce
content than most of the treatments including sole and intercropping,
except the treatment receiving 125% RDFE i.e. T, Toand T which were

at par with the former treatment.

15) In case of nutrient uptake by sweet corn, it was observed
that, sole sweet corn with 125% RDIF i.c. T recorded significantly higher
nitrogen, phosphorus and potassium uptake in the kernels, cob axis, cob
sheath, stem and leaves than the other trecatments of sole as well as

mtercropping.

16) Though nitrogen as well as potassium content in the sweet
corn kernels, cob axis, cob sheath, stem and lcaves was statistically
similar in the treatments receiving 125% RDFE in the intercropping,
treatments, the uptake of nitrogen and potassium in the above referred
parts was significantly higher under 1:1 ratio with 125% RDI i.c. T« than
the remaining intercropping treatments.

17) In case of intercropping treatments, though the phosphorus
content was not influenced significantly, phosphorus uptake in the

kernels, cob axis, cob sheath, stem and leaves was significantly higher
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under groundnut + sweet corn in 1:1 ratio with 125% RDI i.c. I« than the

remaining treatments.

18) The total uptake of nitrogen, phosphorus and potassium by
groundnut and sweet corn was significantly higher when 125% RDE was
applied. This was due to the higher availability of the above referred

nutrients under 125% RDF as well as higher yield of the crops.

19) When the comparison was made between the individual
crops i.e. groundnuts and sweet corn and different intercropping
combinations, it was observed that groundnut + swect corn in 3:1 ratio
with 125% RDF (115) recorded higher total nitrogen, phosphorus and
potassium uptake than the other treatments of intercropping and sole
cropping except groundnut + sweet corn in 3:1 ratio with 100% RDI
(T'14), groundnut + sweet corn in 2:1 ratio with 125% RDF (1;72) and solce
groundnut with 125% RDF (13) in respect of nitrogen and pota(ﬁbh

uptake.

20) When the uptake of individual crops was compared,
groundnut dominated sweet corn in case of nitrogen and potassium
uptake, which was on an average 122 and 82% higher than sweet corn.
While, in case of phosphorus, sweet corn dominated over groundnut
and its average uptake was 20% higher than groundnut. Pherefore,
uptake of nitrogen and potassium by groundnut was higher than sweet
corn. While, phosphorus uptake was slightly more in sweet corn than

groundnut.

21) In case of sweet corn,$ole sweet corn with 125% RDFE (1)
recorded  significantly higher nitrogen content in the soil than the
remaining  treatments of sole and intercropping. Among the

= Q.

intercropping treatments, groundnut + sweet corn in I:1 ratio with 125%

1

L}



RDF (I's) recorded comparatively higher nitrogen content in the soil after
harvest of the crops than other intercropping (reatments. 1he
phosphorus and potassium content in the soil after harvest of the crops
was not influenced due to either sole cropping or intercropping,

treatmoents.

22) In case of sweet corn, though the uptake of nitrogen was
comparatively low than the added nitrogen, it has recorded net loss in
the nitrogen balance. The net loss increased with increase in nitrogen
dose and it was higher with 125% RDIF. This was duc to the
comparatively higher yield of sweet corn with increasce in the fertilizer
dose. With the increase in the fertilizer dose to sweet corn the net loss in

the nitrogen status of the soil was observed.

23) In respect of weeds, it was observed that the weed count as
well as dry weight of broadlecaved weeds and grasses and sedges was
significantly higher under sole sweet corn and it was considerably lower
under sole groundnut. The weed count and dry matter of weeds
decreased significantly with increase in the proportion of groundnut and

fertilizer level.

24) The LLER was maximum (1.24) duc to groundnut+ sweet corn
intercropping at 3:1 ratio with 125% RDI'. Groundnut cquivalent and
sweet corn equivalent yields were the highest due to the sole cropping of
sweet corn with 125% RDF (T.). In case of intercropping combinations,
groundnut + sweet corn in 1:1 ratio with 125% RDI (1v) recorded the
higher values of groundnut equivalent and sweet corn equivalent yields.
Relative Crowding Coefficient (RCC) values and Relative Yield Total
(RY'1) values were improved due to intercropping of groundnut +

sweet corn in 3:1 ratio. Groundnut crop remained aggressive and more
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competitive in 1:1 ratio of intercropping whilc, sweoet corn was more
dominant at 2:1 and 3:1 ratios. Crop Performance Ratio (CI’R) was
improved in 3:1 ratio of intercropping. Relative Yield l.oss (%) values
were negative for both the crops indicating the gain in vield due to
intercropping which was maximum for groundnut at 1:1 ratio while, for
sweet corm those were maximum at 3:1 ratio. Groundnut + sweet corn
in 3:1 ratio showed its superiority in terms of Arca- Time Equivalent
Ratio (ATER).

25) From the economics of the treatments it can be scen that
sweet corn was more profitable than groundnut. This was mainly duc to
the higher price obtained by the sweet corn cobs and comparatively
lower price of groundnut dry pods. The yvield potential of sweet corn is
higher than groundnut in terms of economic yicld. Therefore, the gross
returns of sweet corn were more than groundnut. The higher cost of
seed and fertilizers required for sweet corn resulted into higher
cultivation cost than groundnut. The net returns were also higher under
sweet corn than groundnut as the gross returns obtained by cultivation
of sweet corn were considerably higher than the cost of cultivation. | his
fact is also supported by higher B:C ratio under sweet corn than
groundnut. In case of intercropping combinations, groundnut + sweet
corn in 1:1 ratio with 125% RDI (Tu) recorded comparatively higher
values of gross returns, cost of cultivation and net returns as well as 3:C

ratio.



tJ
)
o d

CONCLUSION

Sweet corn should be intercropped with groundnut in 1:1 ratio with
125% RDF (Groundnut- 31.25: 62.5: 62.5 kg NPK/ha, Swecet corn-187.5: 62.5:
62.5 kg NPK/ha) for obtaining higher yield and cconomic returns (Rs.
36,350/ ha) during rabi season. I‘urther, the growth and vield attributing,
characters of groundnut and sweet corn were of higher magnitude under 3:1

ratio with 125% RDI-.

Groundnut+ sweet corn in 3:1 ratio with 125% RDI recorded higher
mean NPK uptake (177.78, 28.41, 95.38 kg NPK/ha) and it has recorded
higher average nitrogen balance (28.84 kgN/ha) in the soil after harvest.
Further, the weed intensity in groundnut + sweet corn intercropping,
decreased with increase in groundnut proportion and fertilizer level and
therefore it was minimum under groundnut + sweet corn in 3:1 ratio with

125% RDI-.

Future line of research work
1) The sweet corn is observed to be a promising crop in Konkan region
duc to the development in tourism in recent time. T'he package of

agronomical practices should be developed for sweet corn.

2) The variety of sweet corn used in the present  investigations
(Sumadhur) was having exclusively dwarf growth habit with high
FHarvest Index. There are many tall varieties of sweet corn available in
the market; the performance of which in the intercropping svstem with

groundnut needs to be tested.
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