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1. LINTRODUCTION

Intercropping is the important practice in
agriculture. Since ancient time, farmers knew the
importance of intercropping and they use to practice
the concept of mixed cropping, which gave them
gtability against the vagaries of nature.

At present, under rainfed conditlions we have
to inerease the production of our asgricultural crops so
that we can keep in pace with the fast inoreasing
population and suffice the food needs of all the people.
To increase the production, there are many ways such -
as multiple eropping, relay cropping, intercropping etec.
At present, our 80 per cent area is rainfed wvhere the
moisture is generally sufficlent for one season i.e.
rainy season. In such scare condition of moiéture

it is difficult to adopt sequence, multiple or relay
cropping.

Recently, a new concept of intercoropping is
developed in which a plant geometry of base crop 1s
adjusted either in paired rows of skipping one row
every after one or two rows of base crop and the ecreated
space is utilized for sowing one or two rows of
intercrop, depending its plant type and canopy. Thus
maintaining optimum plant population of base crop and
additional plant population of intercrop in the unit area.



This new intercropping system have many advantages as

under.,

1. It serves as an insurance against the weather
hazards.

2. It lessens the damages due to pest and dlseases,

3. It enables the farmer to inerease the cropping
intensity.

L, Effiecient utilization of resources of
intercropping than that of sole ecrops.

5e Intercropping gives more stable yields than
the sole crops primarily from compensation
of one component when other fails to produce.

So, comsidering the rainfall from 500 to 700 mm,
the land and other resources of c¢rop production can be
utilized to the fullest extent by adopting sorghum +
pigeonpea intercropping, thus increaging the monetary

returns/unit area.

Area under sorghum of our State is 66.46 million
hectares and produstion is 50.53 million tonnes. This
is some what surplus over our food needs, wherees the
production of ollseeds and pulses is very low, not in
our State only but also in whole Indlia. The need of
pulses and oll per head per day is 104 and 30 g
respectively, but with our production of oilseed and



pulses, we can only supply 40 and 11 g pulses and oil
per head per day. To compensate our needs, we have to
import these things from other countries costing a

lot of forelgn exchanges. For import of olil only
requires about 1000 million rupees which can be saved
and %ncurred in other essentlal things, if we produce
the sufficient ollseeds and pulses in our country and be
self sufficient regarding oil and pulses. One way of
increasing the produciion of these erops is to increase

the area under these crops elther as sole or a interecrop.

The results of the experiments on sorghum +
plgeonpsa intercropping conducted in AICSIP at wvarious
locations revealed that CSH-6 and CSH-1 are the besat
genotype of sorghum for pigeonpes intercropping in paired
rovw planting. Recently released CSH-9 is much popular
among the cultivators due to its very high yileld
potentiality and quality grain. However, due to its
more compititive effects on pigeonpea under intéreropping
resulting through its broad and lateral leaves, thick
step, more helght ete. was not found compstible either
in palred row or skipped row planting geometry under
intercropping. .

In present investigation, efforts were being made

to minimise the competitive effects between base and
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intercrop by strip planting with different row proportions
of base and interorops. Pigeonpea being legume crop,
benifits the main orop by fixing up atmospheric nitrogen
... in the soil by symbiosis.!h the past experiments it
has: been proved a most successful intercrop in the
sorghum giving maximum yield/unit area and also maximum
profit due to the differences in duration, habit, plant
canopy, root system! growth pattern etec. between base and

interecrop.

The sunflower was included because it is a

ollseed crop fetches good prices in the market being a

high value crop. Considering the surplus production of

sorghum in State, in present investigation, plant
population of sorghum w_as reduced by 34 and 50 per cent,
permitting §light reduction in the yield of sorghum,
However, this reduced plent population was compensated
by high value erops like pigednpea and sunflower so as
to increase the recovery of these crops and making the
whole system profitable as compared to the sole sorghum.
Moreover, this modified intereropping system or strip
eropping provides better convenience for sowing,
intereulturing, spraying, harveésting etc. as compared to
paired row planting. Considering all these vhews in
mind, the present investigation was carried out at

]
H



Sorghum Regsearch Station, Parbhani during the year
1984-85 with following objectives.

1.

2.

3.

k.

6.

7

To compare the sultability of modified
interecropping of sorghum + pigeonpea/sunflower
with sole eropping. B ~ .

To study the recovery of intercrops in modified
intercropping as compared to regular
intercropping of 2:1 row proportion in paired
row planting.

To findout the optimum row proportion of base
and intererop in modified eroppring system.

To compare the convenlence of modified
intereropping with regular intercropping in
field itself, '

To findout the additional profit/loss of
modified system as against regular intercropping
and respective sole cropping.

To findout the feasibility and total out turn
of modified interecropping as compared to sole -
and 2:1 row intercrOpping:

To findout most suitable/profitable and economic ‘
intererop for sorghum based cropping system under
Marathwada agro-climatic conditions.
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2. BEVIEW OF LITERATURE

This chapter includes the review of literature

of the past work done by different workers on interecropping.

2.1 Effect of vario ant densities of

sorghum and pigeonpea on their yields

Munde and Pawar (1976) found that in intercropping
of sorghum end pigeonpea, plant population of mazin erop
sorghum if maintained at 1.5 lakh plants per hectare
and that of intercrop pigeonpea at 0.5 lakh plants per
hecgtare irrespective of spaciné’ The sorghum maturing at
110 days and pigeonpea maturing at 170 days can be

advantageously intercropped.

Shelke (1977) reported that plant density of
plgeonpea in intercropping system should be higher than

that of recommended for sole crop.

Freymsn snd Venkateshwarlu (1977) conducted
experiment on red soils near Hyderabad in rainfed season
on various intercropping patterns of sorghum, pligeonpea,
gastor, pearl millet, cowpea, finger millet, soybean and
black gram and studied mutual compititive effects and
found that highest total yields were obtained when sorghum
was grown at highest plant population tested
(2,30,000 plant/ha) and intercropped with pigeonpea.
Reducing the plant population.of sorghum to accomodate



intercrop reduced yield and for which the interecrops
did not compensate. Manipulating planting paﬁtern to
reduce mutual compitition had ;ittle effect on total
yleld., Grain ylelds of sorghum grown at high population
(a£ least 2,20,000 plants/ha) generally shrpassed ylelds
from plots of sorghum intercropped with pigeonpea.

In intercropping studies with sorghum or maize
in two rows 45 em apart altéring with 1 row of pigeonpea
the three crops were grown at different plant populations
of sorghum and maize had little éffect on their grain
ylelds but the denser population decreased seed yields
of pigeonpea. The increase in the pigeonpea populations
had no effect on cereal grain yields and gave small but
consistant inerease in plgeonpea yield (ICRISAT Annusl
Report, 1977-78).

Experiment conducted at Badnaphr (M.3.) showed
that 50,000 plants/ha was optimum planting density of
pideonPl for intercrop with sorghum and variety No.148
yielded highest. (Annusl Res.Work on pulses, Agri.Res.
Station, Badnapur, 1978-79).

Vanjaiia et gl. (1979) found that in intereropping
system, sorghum crop with optimum recomdended plant
population and optimum or 1/2 plant population of Figeonypes
gave maximum economic yield,



In an experiment carriedout at ICRISAT, it was
found that the sorghum ylelds were reduced in |
interecropping system than sole crop. The‘yiélds of
intercropped pigeonpea was ielatively high., The maximum
yield of sorghum (80 per cent of sole crop) in
intercropping system was obtained at 1,80,600 plants/ha.
The higheg yield of plgeonpea was obtained at 81,000 plants
per hegtare which was double than the recommended plant
population (40,000 plants/ha) (ICRISAT Annual report,1979-80).

Natrajan and Willey (1980) found that sorghum
grain ylelds were not affected by pligeonpea if sorghum
plant population was' maintained as that recommended for
sole erop. In case of pigeonpes, the plant population
ghould be higher, than recommended for sole erop for
getting higher yields.

At ICRISAT,an experiment was conducted on
intercropping of sorghum with 3 pilgeonpea varieties and
found that there was no adverse effect on the yield of
sorghum by the different pigeonpea plant densities if
sorghum plant population maintained at optimum (ICRISAT
Annual Report, 1981).

Intereropping ' Pigeonpesg -~. with 80,000 plant
population in sorghum per hectare gave maximum gross

income. .BDN-1 was found promising as intercrop in sorghum



as compared to Hy.3C and C-11 (Lomte and Dabhade, 1983).

In plant population studies, 0.75, 1.00 and
1.25 lakh/ha population were - found at par and significantly
superior to 0.5 lakh/ha. In intercropping studies of vigeon-
Pef:. -y the intercrop bajra gave significantly higher
grain equivalent than other intererops(Annual Report,
1980-81, M.A.U., Parbhani).

2.2 Planting pattern for intergropping system

o zx+r Singh et al. (1973) observed that sorghum
and pigeonpea gave grain ylelds of 1.91 and 0.56 t/ha,
respectively when fouf rows of sorghum were alternated
with rows of pigeonpea (rows 45 cm apart) and 1.67 and
0.42t/bawhen sorghum and pigeonpea seed was mhxed in

b3 propo}tion and r; sown in the same row.

The results of intercrop experiment conducted
at Parbhani (Annusl Report, Sorghum Research Station,
Parbhani, 1975-76) with sorghum showed no significant
reducfion in yield of sorghum in paired rows compared
to uniform rows. Higher total ylelds and returns were
obtained in palred rows of sorghum intercropped with
green gram, soybean, groundnu£ and plgeonpea. Similar
results were obtained by Chandrawanshi (1975). .

o
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At ICAR, two spreading and two compact pigeonpea
cultivars were grown at 75 em and 150 em rows -spacing
with sorghum as an intererop. Pigeonpes cv. St-j
(spreading) gave highest seed yleld and there wes no
difference in yleld between two spacing but for cultivar
Hy.3A (compact) yield was reduced (Annual Report ICAR,
1975-76) .

Munde (1976) growth behaviour of hybrid sorghum
CSH-1 and pigeonpea @:La) were found compatible for
intercropping in skipped rows. The assocliation seems
to be beneficial and not compititive in respect to
growth periods, as sorghum was faster and intercrop was
late. .

The cultivation of sorghum in two rows 45 com
apart alternating its with one row of pigeonpea had no
adverse effect on grain yield of sorghum compared with
pure stands. The seed yleld of pigeonpea was 70 per cent
of that in pure stands in LER (ICRISAT, Annual Report,
1977-78) .

Shelke (1979) observed.. ..'; the beneficial
effeets of intercrop in intercropping with sorghum CSH-6.
The intercrops green gram, soybean and'groundnnt were

compatible and did not affect the base crop of sorghum



even with its optimum plant density sown either in
uniform rows of 60 cm or paired rows in 30 cm to 60 cm

system. ) _ ¥

Raikhelkar gt gl. (1979) in an experiment on
multl storied, three grops intercropping system with
sorghum obsdrved that the grain yield of sorghum due to
the sowiﬁg of sole crop of sorghum at 60 x 10 em or
45 x 12 om was at par with the sowing of paired row of
sorghum at 30/90 cm with an additional row each of pigeswes.
and green gram in between the. two paired rows of sorghum,
indicating no yleld reduction of main orop due to sowing
of additlional one row » each of green gram and pigeompes .

Bhalerao (1979) found that monetary returns
were lncreased considerably by followlng sorghum +
pigeonpea intereropping with No.148 variety of pigeonpea.
The practice of adopting 30 + 60 om paired row planting
with No.148 variety of pigeonpea as an intergrop in the

skipped space w Wig .. remunerative and,practiciable.

Bhalerao and Upadhyay (1981) concluded that
sorghum hybrid CSH-6 grown at 1,80,000 plants/ha in
4590 cm wide rows or in 30-60 cm wide paired rows with
60-120 cm between the palrs of rows gave similar grain
ylelds. Intercropping of pigeonpea cv. No.14B in
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between the wider rows had no adverse effect on sorghum
yleld and gave an additional average seed yield of
342 kg/ha, cv. Prabhat as intererop gave low ylelds.

Singh (1981) in field trials on spital
arrangement in interoropping system under, rainfed
conditions in 1975-76, sorghum grain yields increased
by 21.6, 20.3, 29.2, 36.5 and 14.2 per cent when
grown in association with green gram, black gram, grain
and fodder cowpea and groundnut, respectively when _
compared with sorghum CSH-6 alorie. Spital arrangements
had only marginal effects on sorghum yield but the yleld
of all intercrops were appreciably affected. Palred
rows with 2 rows of Intercrop in 90 om spacing resultéd
in meximum yield of all the intercrops. The land
equivalent ratio,(LER) was also influenced considerably
by different inﬁercrOps X spital arrangements. Sowlng
" of sorghum in paired rows with 2 rows of grain cowpea
within 90 cm spacing gave maximum. LER, however, net
returns weremeximum with fodder cowpea in same spital

arrangements.

Waghmare et al. (1982) in irrigated field
trials on orop compitabllity and spital arrangément in
sorghum CSH~-6 were conducted in 1976 and 1978. Sorghum
grain yield incréased when green in association with
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green gram, groundnut, grain and fodder cowpeas and
soybean compared with pure stands Qf sorghum. Sowlng .
sorghum in paired rows (30:90 cm) with two rows of -
intercrop in 90 com space produced maximum yields of

sorghum and intercrop.

2.3 Effect of sorghum-plgeonpes intercropping

on growth

Jagnmathan et al. (1974) reported that an increase:'
in the length and thickness of sorghum earheads in
assoclation with legumes. )

Munde (1976) in his experimenf found higher
values of number of lesves and leaf area of sorghum with

sorghum + pigeonred. intercropping.

Tiwari, Yadav and Lexman Singh (1977) found that
in intercropping with sorghum and pigeonpea the spreading
type pigeonpea varietles yielded more than seml compact
type, they also had the highest primary and secondary
bragch number, spread, pod number/plant and seed\yield/

plant.‘

Tw ICRISAT experiment (1977-78) found,in intercropping,
growth of plgeonpea was supressed earlier but after the

sorghum harvest, it compensated supressed growth.
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observed that
Hiremath (1979)| sorghum grain and straw yields

were highest in piire strands and decreased with decrease
in number of sorghﬁm rows from % to 1. Total dry matter/
plant, LAI, plant height, width, number of grains/plant
and 1000 grain weight lnereased as numbér of sorghum

rows decreased. Similarly, plgeonpea had highest seed and
straw in pure strands and as the number of rows dscreased,
dry matter/plant,LAI and pods/plant increased with decrease

in row number.

Natrajan and Willey (1980) conducted two
experiment at ICRISAT on deep vertisol during 1977-78
to study in detail the growth and resource use by sole

crops and intercrops of sorghum and pigeonpesa.

In the experiment asttempts were made to improve
light intereeption during the period by changing the
row arrangement in 2 3 1 row pattern to 131 rows of sorghum
and pigeonpea, increasing the pigeonpea population. Data
so far availablé indicate that this have increased the
light interoeﬁtion, in general this has produced a

dry matter response.

Sundarrajan and Palanippan (1979) reported that
under rainfed conditions the intererops supressed the
growth and branching of red gram as main erop and the

reduction was more pronounced with bajra.
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Alil and Malhotra (1970) found:.that sorghume
pilgeonpea mixtures produced depressing effects on branches
and number of pods/plant in legumes. The bigbonom yleld

was adversely affected.

2.4 Interer n an insurance against inse
pest disease and wegther vegaries
Gupta (1953) found that mixed culture of pigbunbea.
p1getniked
and sorghum reduced the : i+ wilkt considerably.

Batra (1962) indicated that the damage by
earbug (Caloceries gngugtatus) to sorghum was reduced when
it was grown mixed with bifeenp@. Sorghum grown mixed with
cowpea was compatible except in areas where gram pod
borer (H.grmigera) occured. Soxhum mixed with sig¥mpaappears
to be useful in wardening off the attack of pod fly
(Agromysa olitusg) to bigeomkes.

Sen et gl. (1966) stated that mixed cropping

proved to be insurance sgainst natural hazards.

Hardas et al. (1979) observed that infestation
levels of sorghum shootly (Atherigonsg goceata)were
significantly lower when sorghum was cultivated in
association with legumenous crops. Neither the assoclate
erops nor the systems of association exerted any

significant 1nfluence on the borer infestation level.
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Population of sorghum earhead midge adults was significantly
lowest, particularly where sorghum was alternately planted
within the row with bajra and in lower where it was
intereropped alternately within the row with soybean, pigeon -
ea andq!:e;i? gm."l.“n order.

2.5 Effect of intereropping of sorghum +
pigeonpea on yleld

Rao and Willey (1981) from 89 experiments they

R

conducted, concluded that sorghum plgeonpea intercropping '
system is superior to sole cropping at all levels of

.ypelids and v widely adoptable. The failure of intercrop

to gbtéin a special income level elther constant prices

or randomly various prices was less frequent than for sole

cropping.

Venkateswarlu- .. et al. (1981) experiments
conducted at Hydersbad region found that full yields
of sorghum and 60 per cent of the plgeonpea yleld ean be
obtained by taking .3 intercropping of pigeonpea with
C8H-5 and CSH-6.

Tarahalkar (1976) found higher yields of sorghum
when intercropped with pigeonpea and this intercropping
was found beneficial. -

Ghatol (1977) in his experiment found that
production per unit area per unit time with intercropping

——

-
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. Blackgram
of bigeonped + (L. and pldesnped + sorghum were more than

their sole erops.

Reported higher gross returns of gorghum
t
pigeodpea intercrOps;ggge crops of sorghum and pigeonpea
in AICPS Annual Report (1975-76).

Giri and Bainade (1981) found that in intercropping
Black gram

of one row each of sesame and *1.7 7, pigeonpea and groundnut
8lack gram .

or plgeonpea and 4:yv; in between 90 om:: wide interspace

between paired rows of sorghum hybrid CSH-6 at 30 cm

row spacing had no adverse effect on grain yield of

gorghum but significantly increased grain equivalent

yield .-

Girl and Bainade (1981) intercropping in sorghum
hybrld CSH-6 gave the sorghum grain equivalent yield
5.58 t/ha compared with 5.08 t/ha for sorghum in pure

strands.

Pawar (1982) found that intereropping of two
rows of groundnut in the interspace between palrs of
sorghum rows increased:the grain and fodder yield of
sorghum compared with sorghum in pure strands and gave
add§tiona1 pod yleld.

Pawar et gl. (1982) intercropping of cowpea in

irrigated sorghum had no adverse effect on the grain and
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fodder yield of sorghum and ' gave an additional fodder
yield by 7.69 = 10.35 t/ha in 1980-81.

Rao and Willey (1983) in thelr experiment of
two rows of cereal and one row of pigeonpea tested four
sorghﬁm, two millet and four pigeonpea cvs. and concluded
that the cereals usually produced a large proportions
of thelr pure strand yields at later maturing pigeonpea.
A tall millet gave best total LER early and short sorghum
produced largest LER (1.51-1.59) and combination of
early hybrids also gave good returns. Tall late sorghum
gage poor ylelds of both components, smallest total LER
(1.30) and 1ittle returns, pigeonpea intercrop yields
became larger, as maturing differences between cereals
with plgeonpea increased. A compitition of short, early
but large ylelding cereals with a pigeonpea that is as
late as possible without incuﬂ&ng undue risk of moisture
stress may be ideal.

Munde (1983) the different varieties of plgeonpea
as intercrop in sorghum produced significant differences
in grain yield var. BDN-3 was found superior (4.2 g/ha)
over BDN-2 in produstion of yield (2.93 q/ha). This
superiority could be attrihuted to the better growth
characters both in vegetative and reproductivg?ga
BDN-3 than in EDN-2.
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' Deokar gt al. (1983) studled different pigeonpea
varieties. with pearl millet and revealed that ICP-1
gave highest grain yield in }ntercrOpping system than
BDN-1, T-21 and No.148 (Proceeding of the 5th Annual
workshop pf AICRP Telhan Bhavah, Hyderabad 1979).

Ravichandra et gl. (1975) obtained higher
monetary returns when sorghum intercropped with black gram
at Coimbatore, sorghum with plgeonpea and green gram at

Ra jendranggar as compared to their pure stands.

Shelke (1977) obtained higher gross returns when
sorghum and pigeonpea were intercropped than the component

crops taken as sole crops.

Kumarswamy and Hosmani (1978) observed that '
cotton + sorghum gave lower net profit than that gotton

alone .

Rao and Willey (1979) reported that in sorghum
intereropping systems, sorghum/pigeonpea, which haa a
large temporal differences averaged just above 40 per cent
advantage, sorghum/soybean, where both are same maturity
crop gave 24 per cent while the intermediate comblnation

Green 1T
of sorghum + m;??gshowed about 32 per cent.
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Shelke (1979) reported thét higher monetary
returns were received from sorghum + groundnut when
three intercrops (green gram, soybean and groundnut) were
grown with sorghum at SRS, Parbhani.

Reddy and Reddy (1980) observed that multi
intercrop system was most advantageous and found that
_treatments pilgeonpea + green gram + sorghum and pigeonpea

+ green gram + groundnut. were profitable one.

Umrani (1981) studied the various intercropping
systems and found that in several intercrcpping systems
sorghum +pigeonpiintercropping was promising. This
intercrop system yields ndar normal production of

Singh and Jain (195#) data from many experiments
under rainfed conditions in different regions for India
in which sorghum was grown alone or {n association with
Vagina rediatas, V. ginensis, V.mungo, soybeans, groundnut
and Cajanus cglan were analysed and yield advantages,
stablility of cropping system and regression of yield on
environmental indices were determined. Sorghum yields
ware suffered and decreased upto 10 per cent from

V. mungo. and edybean
intereropping with legumes’and increased slightly when

cropped with Ve.radiatg and V.ginensig, Ylelds decreased
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as a result of compititlon with sorghum,LER compared
with single cropping ranged from 1.6 and 1.58 in sorghum-+
Ve.unguiculata (V.sinensis) and sorghum/V.radiata,

respectively and 1.33 vhen sorghum was intercropped with
groundnut. All the systems gave more stable ylelds than
old single cropping. Inclusion of legumes appreciably

increased monetary returns.

2.6 Economic of sorghum legume intereropping

Motha (1971-72) at IARI, in trials on sorghum
soybean intercropping system noticed that intereropping l
with sorghum gratZly enhanced the retumms/ha over sorghum
alone. Further in these studies 131 ratio Qt 45 em had

glven the highest returns.

Lingegonda et al. (1972) stated that higher
monetary returns were obtained through mixed cropping
of groundnut and sorghum in ratio of 331 and Ys1.

Saxena and Yadao (1973) reported that intercropping
of jowar with arhar gave an extra income of K. 161/~

over that of arhar alone pef hectare.

At Akola, sorghum taken either in uniform or
green grom
paired rows and intercropped with 1§ 8gave higher
monetary returns. Sdrghum+pigeonpea at Indore and Hyderabad

gave good economle returns.
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Pathak (1982) studied different varieties of
plgeonpea with sorghum CSH-6 and revealed that the geonotype
C-11 end BDN-1 were found profitable for intercrop system
than that of Hy.3C.

Rao and Willey (1983) in two row cereal, onse
row plgeonpea intereropping system in 1978-79, 4 rows
sorghum and two rows pigeonpea cv. on medium deep altisol
found that cereals usually produced a large proportion of
their pure strands yields. Millets matured relatively
early which allowed large yields of lafer maturing
pigeonpea. A tall mlllet gave best total LER of 1.78 and
most monetary returns, Barly and/or short sorghum produced
large LER (1.51-1.59) and combination with an early hybrids
also gave good returns. A tall late sorghum gave podr
yields of both components, smallest total LER (1.30) and
little return. Pigeonpea intercrop ylelds became larger
as the maturity differences between cereals and pigeonpea
increased. A combination of short early but large
yielding cereals with a plgeonpea that 1s as late as

possible without incurring under risk.of moisture stress.

Verma and Pandey (1983) in Udalpur conditions
variety Hy.2 proved best and gave a profit of k. 1449/-
per hectare over a sole sorghum as compared to other

varieties Pusa ageti, V., PAS-100, Prabhat and T-21 which
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tak'en in sorghums Prabhat was next best giving profit
of k. 1328/~ per hectare over sole erop . of sorghum.
Conducting experiment in 1980-81 among the 1ong'
durational plgeonpea, variety Hy.3 proved to be best
fpllowed by C=11 wifh sorghum interbrOpping aystem.

Intercropping with zﬁggrumﬁ with 80,000 plant
population per hectare gave maximum éross income., BEDN-1
was found promising aﬁ a interecrop in'sorghum as compared
to Hy-3C and C-11 (M.A.U.; Annual Report, 1980-81).

1ncp@dsed
Verma, Singh and Yadav (1983) reported’net" €

profit by intercropping plgeonpsa or'soybean with sorghum

in alternate rows of 30 em apart.

2.7 Effect of sorghum + sunflower intercropping
on growth

Shalk and Upadhyay (1977) sunflower as companion
crop of sorghum significantly depressed the weight of
earhead, grain/paniele, dry matters accumulation and
protein percentage of grain in - sorghum. The loss of
number of grains per panicle due to sunflower association

was about 38 per cent.

2.8 -Effect of sorghum + sunflower planting patter

o iel

Mﬁhamad and Upadhyay (1977) the gralin yield

components of sorghum were similar when grown in uniform
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single rows, paired rows or partial rows with intercropping
- of groundnut in single row, but deoreased when intereropped

sunflower.

+

2.9 Effect of gsorghum + sunflower intercropping on yield

At Sorghum Research Station, Parbhani (1974),
total grain yield of sorghum and sunflower mixture; was

found to be seversly reduced than pure crop of sorghum.

Tarhalkar and Rao (1978) reported that intereropping
system with sorghum, groundnut, pigeonpea,castor and
gun#lower resulted in inereased ylelds, inerease in the yield
of these crops were 88, 78, 57.3 and 22.6 per cent,

respectively.

Umrani and Parande (1979) studied the effect of
intercropping on yields of rabi sorghum at Solapur with
safflower, gram and rabi cptton,@rain yields of sorghum
were reduced by 38, 67 and 18 per cent by gram, safflower
and cotton respeetively compared with sorghum alone.
Safflower also reduced sorghum fodder yield by 43 per cent
but cotton and gram had no significant effect on fodder

production.
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3. MATERIALS AND METHODS

The detalls of the materials used and the
technigue followed during the experiment are given
in the chapter under following heads.

3.1 Experimental slte

The experiment was conducted at Sorghum Research
Station, Parbhanl in kharif {98h-85. The site of
experimental area was uniform in slope. In order to
study the initisl nitrogen status of soil, soil samples
from 0-22.5 cm depth were collected from randomly
gelected spots before laying out the experiment. The
composite sample for the site was prepared and the
same was analysed for various physico chemical
propertles. Data obtained on composition of soil are

given 1in Table 1.

Table 1 3 Mechanical and chemleal composition of soil
from the experimental plot

Particulars Results

A, Meghanical composition

1. Coarse sand (per cent) 2.27

2. Flne sand (per cent) 18.15

3. 8ilt (per cent) 23.01 '
k. Clay (per cent) 51.96

5. Textural class Clayey

Pin
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T ’ 7.

B, Chemieal composition ' '

1. Total nitrogen (per cent) ¥ -1
2. Total 'available phosphate : : 0.0020
3. Organic carbon . . 0.560
lf‘n pH 8.20
3.2 Cropping history

The previous éropping history of the“
experimental plot from 5981-82 onwards is preseﬁtﬁd‘in
Table 2, | |

Table 2 3 Croppling history

Year “'Crops
Kharif : Rabi
1981-82 Green gram Irrigated vheat
1982-83 ‘ Sorghum Sorghum'ratoon
1983~-8% Green' gram- Safflower,linseed,
o gram
198#%85. Present experiment -

3:3 Climgtie and weather conditions

The meteorologlcal data for the corresponding
period and for last 30 years recorded at Meteorologlcal
dbservatory, Marathwada Agricultural University,Parbhani,
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along with the climatic norms are presented in Table 3.

Table 3 s Meteorological data of 1984-85 in comparison
with average of last 30 years at MAU,Parbhani

Particulars Period June July Aug. Sept. Oct. Nov..

Mean Normel 37.3 32.9 32.0 32.5 33.4 31.k

ggﬁ:g%g£ur$98h.35 %9 32.5 31.2 32.3 33.0 30.5
( maximum)

Mean Normal 24,5 23,4+ 22.9 22.0 19.0 1.3
?32§2iitura98“~85 2h,6 234 22.3 21.3 204 12.3
( minimum)

Relative Normal 80.7 88.2 89.7 90.0 80.7 76.7

ggm%§§;g¥s1gau-as 73.5 81.7 78.M+ 85.5 83.5 73.0

Rainfall Normal 143.7 199.0 266.% 171.,6 74.4+ 189.0
(mm) 1984-85123.7 114.6 82.1 99.8 117.2 0.2

No.of Normal 10.9 1)'|'02 16.9 1.4 5.\3 1.1
g:;gy 1984-85 940 1040 6.0 9.0 6.0 1.0

Total rainfall -+ Normal 785.68
’ 1984.85 585 .20
No.of rainy days Normal 54
198485 46

¢

Parbhani is sitused at 409 M. altitude,
19° t0'16' N latitude and 76° to %' E longitude, and
has subtropleal climate, The average annual precipitation
of last 30 years approximates to 875.08 mm which is



received mostly between June to September. The winter
reins are uncertain. Most of the‘rqiqfall is received
from South-West monsoon. ' Mean maximum temperature
varies from 29, 16°C in winter (December) to about
41--1%°C,in Summer (May), whereas, mean mlnimum .
temperature varies from 11.95°C to 2#.95 c during.
winter and summer respectively. Mean relative humidity

ranges from 30 to 9Q per ceént.

Meteorologleal data presenfed in‘fﬁble 3
indicate that:the season kharif 1984 was favourable for
sérghnm crop growth. The ‘total preeipitation in the
gseason of 1984 was 585 mm which was sufficlent for the
growth of sorghum.

v

'‘The onset of South West monsoon was regélar
during the year 1984+ at Parbhani but low rainfall was
recelved in' June. There was considerable rainfall
during July and first week of August which helped better
crop growth but there was a typical dry spell of 35 days
from second week of August to first week of September.
However, due to continuous- cloudy atmosphere and
favourable humidity, the growth of the erop was

satisfactory.
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3. - Experimental detailg
3.4.1  Design and trestments
Design | Randomi.sed block design
Replications Three
. Treatments Total nine
A. Systems
1.. Sorghum + figeon a (3:3 row proportion) T1
(CSH-9) + (BDN=-2) in 45 om rows) ‘
2, Sorghum + Sunflower (3:3 row proportion) T

(CSH~®) + (EC 6841k4) 45 cm rows) 2

3. Sorghum + pigeonpea (32 row:ﬁréboftion) in T

(CSE-9) + (BDN-2) .45 em rows) . ' 3

4. Sbrghum + sunflower (L4:2 row proportion) in T
(CSH-9) + EC 68W1k4) 45 cm rows) -

5;' Sorghum + ?%%goggeé'(2}1 row proportion) in T5

(CSH-6) %

45 em rows) (econtrol)

6. ' Sorghum + pigeonpea (2:1 row proportion) in T,
(CSH-9) + (BDN-2) 45 om rows) , -

7. B

Additional treatments (3)

1. Sole sorghum CSH-9 T

2. Sole pigeonpes BDN=-2 T
3. Sole sunflower EC 6841l ‘ T

Note

Treatments T1 and T2 had 50 per sent plant

pqpuiation of soréhum while; Té and Th had 66 per cent

population of recommended and the remsining treatments

of sorghum had thelr optimum plant densities.
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Plot gize
Gross plot 7.2 X 9,0 m (16 rows)
Net plot 5t x 840 m (12 rows)

30)'!'.20 La!ou‘t

The experimental fisld wes laid out as per
plan affer preparatory cultivation before sowing. The
plan of 1ayout‘i# given in Fig.1. The layout consisted
of 27 experimental units in three replications having
nine units, eadgh., The plan of layoﬁt of sorghum for all

treatments is given in Figure .

The treatments were alloted randomly to various

plots restrieting randomization in each replication.

3.9 Cultivation

The schedule of cultural operations is given
in Table 4,

3¢5 1 Preparatory tillage

The land was ploughed 0-30 em deep with tractor
plough after harvest of previous crop. Loose friable
andfine seed bed was prepared by subsequent harrowings
with blade harrow. The stubbles and previous erop
residues were collected and plot was cleaned. Lastly
fine and compact seed bed was prepared by giving one
harrowing by heavy inverted harrow.
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Table 4 3 Schedule of cultural,operations performed
in the experimental plot during crOp growth

Sr.No. Field operations . . Frequ~ Date
- ency
A, Exé—soginé
1. Ploughing 1 ' 246984
2., Harrowing with blade harrow. 2 19.6.8k4,
- , 29.6. gly’
3. Cleaning of the field .2 19.6.84,
) L  29.6.84
4, Experimental layout 1 30.6.8k
1. Seed treatment of sorghum with 1 16.7.84%
carbofuron
2. Dibbling of all the three crops 1 17.7.84
Cs Fertilizer application ‘
1. . Basal application as per 1 17.7.8%
f treatmen ,
2.” Top dressing as per treatment 1 15.8.84
D. Past sowing operations
1. Gap filling in all the three 1 31.7.84
erops -
2, - Thinning 1 3.8.84%
3. Weeding end mulching 4 2k ,7.8%4413.8.84,
"o ' 20 8.8“*‘,3008.8"’"
4k, Hand hoeing 3 30.7.8l, h. .8#
18.8.8#
5. Spraying of endosulphon on 2 ., 748484,
sorghum 1%.11.84%
6.. Dusting of BHC 10% of sorghum 3 21 .8081",230808)'!',
. 1649.84.
H. Harvesting of sunflower 1 711 .84
8. Threshing and winnowing of 1 15411.84
sunflower
9, Harvesting of sorghum - 1 7¢11 .84
10. Dreshing x winnowing of sorghum 1 15.11.84%
11. Harvesting of: pigeow£ 1 10.1.85
12, Threshing and winnowing of 1 22.1.85

plgeonpea




3.5.2 Fertilizer appligcation

In strip cropping treatments of 3:3 and 432

row proportion, recommended dose of 80 kg N and 40 kg
P205/ha was glven to the sorghum strip depending upon
the area. Similarly, 20 kg N and ho'kg P205 to pigeonpea
strip and 40 kg N and 60 kg Péoslha to sunflower strip
was glven depending upon the areas of respective crops.
However, in 231 row proportion of sorghum + pigeonpea
treatments, only recommended dose of sorghum i.ef 80 kg

N and 40 kg PéOS/ha was glven to sorghum rows.

For sorghum half dose of N through urea as
per treatments and full dose of phosphorus was applied
at sowing and remsining half dose of N was applied 30
days af%er sowing through urea.. However, full dose of
nitrogen and phosphorus were applied to plgeonpea and
sunflower at the time of sowing only.

3¢5e3 Seed sowing, gap filling snd thinning

The seeds of hybrid sorghum CSH-9 and CSH-6
plgeonpea EDN-2 and sunflower EC 68414 were used for
sowing by dibbling. Sorghum seed was treated with
carbofuron in order to protect the crop from shoot-fly
attack.

Three seeds each of sorghum, pigeonpea and
sunflower were dibbled at each hill in their respective
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rows in experimental field at molst zone (4-5 em depth)
on 17th July, 1984, Thé gapfilling was done on 27th
July, 1984 to ensure the required plant population..
The thinning was done on 3.8.84 and only one healthy
‘and vigorous seedling was kept at éach hili.

3.5.4  Crop protection measures

For prosection of the crop against insecf pesfs,
spraying of endosulphan 35 EC at the concentration of 17 ml
in 10 1it, of water was undertaken and timely éuéting
of BHC 10% were undertaken as given in Table k.

355 Interculturing and weeding

The recommended practice of hoeing was

undertaken. Weeding was done thrice.

3.5.6 Harvesting and threshing

The varieties of sunflower and sorghum matured
at about 115 days and that of pigeonpea at about 170‘days.
The border strips were harvested earlier, harvesting and
threshing was done plotwise separataly.' The produce was

sundried and welghed..'

3.6 Biometrie observations

Datalls of biometric observations of sorghum

pigeonpea and sunflower are presented in Table 5.



Table-5= Details of biometric observetions

Lo ALt -B-'=l--.-:-=:—=-=-=-=:~=—=-l=-a-a-a—a—s-ﬂ-:-a-a-z—=—;=-u-=-¢-a-c="=="
Sr. Particulars Frequ- Days from No.of
No. .eney sowing plants
obger-
ved
1 2 3 4 5

1. Height per plant (cm)

2. Number of functional leaves/plant
3. Leaf area per plant (em®)

4, Dry matter per p2ent (g)

5, Dry matter of stem/plant (g)

6. Dry matter of leaves/plant (g)

7. Dry matter of earhead/plant (g)

8. Length of penicle (om)

9. Breadth of psnicle (gm)
10. Length of middle internode

B) Rigeonnes
1. Height of main shoot (em)

2. Number of primary branches/plsnt

3. Dry matter/plant (g

F Ui\t 0 ™ O O

W

30, 45

75,

6, §
95, 105

30, 45, 60 5
75, 95y 105

30
75,

30
75,

%

45
95y 1

60

1
43" 308

45, 60, 1
95, 105 _
60 1
10% ”

75 1
)

7%, B i

1055 Lol Y
105(at hervest) 1

105(at harvest) 1
105(at harvest) 1

’+5 s 60, 5

30' 105
6
6 90. 10% 4
b 90% 10%’ t

(contdes. )



P LTI sy W 3 g TR I AT G gy GRITY NS ES) W Trmew 23 05 pmue £ U 2 6 i ey em 22 on itame T2 TF e gny Wy W pyaes 13 gy AT Wy P gy S0 grx THIUY e g S
i

1, Height of plant (cm)

‘ 2, Number of leaves

3. Stem girth i (om)

k., Dry weight of aerisl parts

5. Head diameter (om)

1

II. Post hervast studlies

1.
2.
3.
‘,‘".
D
6.

1.
:2.
3.

b

5e
6.

7

A) Sorghum’

Weight of, éerhead.(g)
Welght of greins per head
Total earhesd weight (g)
Yicld of greims/plot (Kg)
Yield of fodder/plot (Kg)
1000 grain weight (g)

B) 2' 4 .
Weight of pods per plant (g)
Weight of grains/plent (g)
Number ‘of pods/plant

Total dry pod welght { kg)

Yield of grains/net plot (ké> |

Yie1d of stelle/plod. (Kg)
1000 grain ‘weight (g)

H

R T T~

HE R

N

90, 1

© 30, W45, 60
30, g% s 75,

90, 1
90, 1

90, 105
4t hbrvest

‘At harvest

At harvest
At hearvest
At hervest
At harvest

4t hervest

At harvest
At harvest

At hsrvest

At harvest

At harvest
At harvest
At harvest

0, 45, 60,
30, g% ’?5s

30, l"gg 60, 75,
30, ll‘gg 60, 75,

EEENT

Plotwise
ssmple

5
5

5

All
plants

All

C A1l

Plotwise

sample
of' grain
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1 , 2 J 3 b, 5
C) Smflower , .
1. Weight per head in g 1 At harvest 5
2, Weight of grains/plant (g) 1 4t hervest 5
3. Yield of grains/plot (Kg) 1 At hervest = All
. plants
4. Yield of Bhoosa/plot (Kg) 1 At harvest A1l
. _plents
III. Chemical gtudies
. 4) Shrghum .
. 1, Nitrogen content in grains 1 At hervest Plotwige
, | : : samples
B) Bigeonnes ,
1. Nitrogen content in grains 1 ' At harvest Plotwise
! ' gamples
C) Sunflower | o
1. Nitrogen content in grains 1., At harvest Plotwise
S o C _samples
2, 011 content in grains - 1 At hervest Plotwise
. Co samples
- D) 8oil - - . P
1. Nitrogen content 1 Before . Ssmple
‘ e ' sowing , Was. taken
’ " from
complete

 plot
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P S 00w ORI D B S S0 W D PO S e T gy o O 20t R A Wy PSS S S ST S W G W) B S Sub SED S U8 v S8 g e AND SNe AR Mas G S B L1 1 2 2 ]



3%.

3¢6.1 Sorghum

The detalls in respect of various biometric

obgervations recorded are presented in Tabley

3.6.1.1 Sampling technigue

Various observations on growth studies were
taken on five randomly selected plants of sorghum,
sunflower and pigeonpea from each net plot. The selected
plants were lebelled and all the biometric observations

were recorded on them,

3.6.1.2 Pre-harvest studies
30601.2-1 Emergence gmmt

Emergence count was taken on 25th day of
sowing from each net plot and emepged plants from each

plot were counted,

3:6.%.2.2 Helght per plant

The helight was measured in em from the base
. agten
of the plant to the legule of fully opened, UWGeafiecarhead

emergence, the height was measured upto the base of earhead.

3¢6.1.2.3 Number of fungtional lesgves

Total number of fully opened green leaves per

plant were recorded.
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3¢641,2.4 -Leaf sres per plant

Maximum length and breadth in cm of all
the fully opened green leaves were measured and ares per
leaf was celoulated by using following formila giveh by
Stickler end Peuli (1961). The total leaf aree per
Plant was caleulated by summation of individusl leaf

areg per plant. . .
Leaf area/leai' = Max. length x Max. breadth x 0,747

36125 Q;Lma&twmul&m_ﬂm&a

} For the dry matter sccumulation studies one
plant from each net plots were selected at rendom at
every stage of ssmpling. The plants so selected were
uprooted and its roots were removed. The serisl portion
of t!:xe plents was divided into various plant parts like
gtemy, leaves and earhead according to stage of growth.
These separated plant parts were collected in separate
brown péper bags, properly lagbelled, alr dried first and
then dried in hot air oven at 60°C untill the constant
welght was obtained and then weighed. The final constent
weight was recorded as the dry matter weight in grams'

per plant.
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3.6.2 Pigsomes ‘ |
3.6.2.1  Helght per plant » ‘!

The height of the plent was measured in om
from the ground level to ths base of spical bud of the
main shoot.

3.6.2.2

The_nufnber of branches arising from the main
_shoots were recorded at fortnight intervals from 30 days
onwards.

3.6.2.3

One plant from .each net piot was selected at
rendom et every stage of observetion. Thé selected plants
were uprooted, and the geripgl pert was air dried first and
then dried in hot sir oven at 60°C untill the constant
weight was obtalned., The oven dried mesterial then we;!.ghed .
Separztely on top pen balance and recorded in grams. .

3.6.3 Sunflover
3.6.3.1 Height per plent

The height of the plant wes measured in om
from the ground level to the base of gpicel bud.



.37
3+6.3.2 No.of lenves
. . The fully developed green leaves were
counted from easch plant.

3.6.3.3  Stem girth

The girth of each stem of selected plant
was measured in the middle portion of the plent.

366034 Head dimmeter

The diemeter of the head of seleécted plant
was measured, esch from 4¥ days onwardas.

3,6.3.5

) One plant from eadh net plot was selected
at every stegs of observetion. The selested plant was
uprooted, the roots were removed and ‘aerial parts first
eir dried and then dried in hot air owen, at 60°C untill
‘the eonstent weight was obtained then weighed seperately
on tqp pan balence and rgoorgled in grams.

3.7 - Grovth enalvals

Deta on growth charascters viZ. height, leaf
area gnd dry matter per plant for sorghum were further
anelysed for working out the growth functions, A.G.R.,
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R.G.R.,y and LAI. These physiological determinetions

" of plent growth ss affected by treetments reflect the
plent yleld, Hence these physiologlcal constents were
worked out in present st{idy.

. In case of sunflower the observations of
height, no.of lesves and dry metter were recorded but
asg the treatments were only three the statistical

analysia was not possible hence only means wereé g:l.van.
3.7.1 °  fbaclutg growth rate

Absolute growth rate 1s the total gain in
height o weight by plant within o specifie time interval.
It is generally expressed as cm per dey in case of plant

height and grams per day in case of dry matter production
per plant and is calculeted by using follow:!.ng formula.

s (Hy < Hy) -
‘.G,.'R' = ” . = ) . .‘. Height
Y L "413 . . ' ‘ ) .
A.G.R, = - Totsl dry matter

H, =nd H,, Wa and W,, refer to plant height and dry
matter weight of plant at T2 and TJ. time respeotively.
3.7.2 Relative growth rate (R.G,R.)

According to Blackmen (1919) the increase in

dry matter of plant is a continuous compound interest,
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‘where in the increment in eny interval ad&s to the
cepital for subsequent growth. The rate of increment
is known as RGR, this growth constent was worked out
by using the formula given by Fisher (1921).

2 - 7
., RGR =

(T, = 1)
whelre,

W} and Wa, are total dry matter weights
at times Tl and T2 respectively. RGR'ls expressed as
g/g/dey Log, = Nepier logarithms (Logarithms to the

base of e or 3 3p;¢

3.7.3 Leaf apes index

It is the ratio. of leaf area per plant to
the land area expressed in the same unit. The LAI was
worked out using the formula given by Watson (1949).

4

Leaf srea in sq dm/plant
1= “Land erea per plent in sq. ams

3.8 Rogt harvest studieg

3.8.1 Sorghum

3.8.1.1 Welght of carhead
. Barheads from five rendomly selected plants

were harvested and after complete drying the welght was
recorded in grem and mean welght per plant was calculated.

by



3.8.1,2°  Welght of grain per plant

The welghed earheads of five selected plants
were threshed, winnowed and grain weight was recorded in
gram and mean welght per plant was csloulsted.

3.8:1,3. . Test weight

Grains oﬁtained from each nef plot Qere used
for test welght (100b,g wt.) studied by random sampling.
Thousand grains_weré counted ghd weighed in gms to know
the test weight.
3.8,1.+  Grain yield

At maturity the net plots were marked and all
the plants from each ppt plot were harvested and kept for
sun drying for eight dasys, except the five sample plants
which were @arvegted gseparately for individusl plent
yields. The earhesds wére cut, weighed, threshed vith
,wooden hand threshers and grain were cleaned with hand
winnowing. The weight of the clean gréinq per net plot

wes recorded in Kg and was converted to Q/ha.
3.8.1.5 ie £

The bhooss yleld was calculated by deduction
of grain yleld from the welght of earheeds and then
converted into’ Q/hs.



348.1.6 = Fodder yvield

After harvest, sorghum plants were ‘sun

dried for ebout 20 days snd their weigﬁts were recorded
treetmentwise on the spring belance end the corresponding
fodder yields were calculated on hectare basis,

3.8.1.7 - Grain to fodder retio:

+ This was computed from the yleld of greins
and fodder obtained from each net plot.:

3.8.1.8  Grain fo Hadoss ratle

) . This was calculated from the weight of grain
' and bhoosa obtained from each net plot of treatments.

’

3.8.1.9 ° ' Land équivalent ratio ‘

For studying the best utilization of lend,
the land'equivalent ratio for verious treatments were
caleulated by using the following formule.

Yield of mein orop in Yield of intererop
- intercropping in intercropping
LR = +

Yield of mein erop _ Yield of intercrop
in sole crop ‘4n sole cropping

L]
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3+8.1.10  Sorghum equivellent

For comparing sole cropping with inter-
.eropping system the sorghum equivsllent wes cslculsted
by using following formula.

Sorghum equivallent =

Sorghum yield + Intercrop x Ppice of intercrop

yield Rs/ha
Price sols crop
Rs/ha
3.8.2 Plgoonpeg

'3.8.2.1 - Number of nods per plent

The number of developed pods, from five
observations plants were counted and average per plant

was worked out..
3.8.2.2 Meight of podg per plant

The dry weight of pods per plent recorded
from the five sampled plants. |

3.8.2.3 Weight of grains per plant

The weilght of grains per plant was teken
after threshing five semple plants and calculating the

mean of same for per plant.
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Weight of 1000 grains from produce of each

net plot wes recorded in gms.

3.8.2.5 Grain yield

The net plots were marked and plents from
each net plot were harvested end kept for sun drying for
eight deys. The pods were plucked, weighed end thréshed
with wooden hand thresher. Greins were cleasned by hand
winnowing. The weight of clean grains per nej: plot was
réc,érded in Kg which was converted to Q/ha.

3.8.2.6  Btalk weight of dried plants

The plants from the net plot were dried for
s month and then weighed and recorded accordingly.

3.8.2.7 Bhoogg vield

The bhoosa yleld waes caloculated by deducting
the grein yield from the dry pods.

3.8.2.8 Grain to bhooss ratio

This was caleculated from the welights of grain
and bhoosa abtained from mach net plot.



3.8.3 Sunfloyer
3.8.3.1 Welght of Head

Heads from five randomly selected plants
were harvested separately and after complete drying,
the welght of heads was recorded in gms and mean weight

per plant was calculated. ]

3.843.2 = Welght of :8ced per plant

The -geed of five plants were procured by
rubbing them on stones, winnowed a;xd the geed welght
was recorded in gﬁls and mean welght per plant was
calculateds ~ ‘ ) ‘

3.8.3.3 Test weight ya
Welght of 1000 -8eeds from the produce of

net plot was recorded in gms.
3 . 8 * 3 ')"' :;s..e_.e.mgm

'.i!he net plots wer‘e marked and heads from each
nei\: plot. were harvested on maturity end were kept for sun
drying for 15 days and then the :seéds were separated by
rubbing the head againgt stones. .Geed were cleaned by
hand winnowing. The weight of clean ,8eed per plot was
‘recorded in Kg which was converted to q,/ha
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3.9- . Chemical gtudies S
3.9.1 Protein content in grains (Per cent) ( g

Nitrogen cohtentgrains of. sorghum, pigeonpesa ’\
and sunflower per treatment of all the replications. was '
estimated by modified kjeldahl's method. The percentsage
of crpde protein in sorghum, pigeonpea and sunflover was
worked out by miltiplying nitrogen percentage by the

constant 6 . 25 .
3.9.2 . 011 content (per cent) of sunflower

The oll content of geéds of sunflower per
treatment of all replications was estimated by Sockslet's
‘method. o Ce

3.10

Data obtained on verious verisbles of the
crops were analysed by snalysis of varience method (Panse
. and Sikhatme, 1967). Total veriance (52) and degrees of
freedom (n~1) were pa;rtitionad in to different possible
gources viz. repiicat:i.on,' trestment end ermor. The signi-
ficant trestments were corlnpu‘.ted by 'F! test and critical
difference at 5 per cent level of significance was
calculated wherever significant differences among the

treatments were observed.



Ir case of sunflower ss the trestments were
only.three and the statistical anslysis was not possible

only mesns were given.

3.10.1 Correlation stujies

' Correlation between grain yield per plant of
gorghum end leaf area, dry matter, test wt., earhesad length
and earhead breadyh were cslculated, The correlation
coefficient (r) was worked out by using formﬁia,

. "sp (xy)

ss (x) X ss (y)

Wh.er ey
o r = correlation coefficlent,
X = independent varisable.

y = dependant. variable.

" 3.10.2 Analysis of yield date

s For comparison of ylelds of different

intercrops yleld data was analysed by two methods.

-

a) &nalysis of grain yield in terms of total
produce of grein per hectare. ‘

b) 4Analysis in terms of gross incoms in rupees per
hectare by teking into consideration, the prevail-
ing merket prices of grain yields of sorghum,
pigeonpea and sunflower, sorghum fodder and
pigeonpes stalk yields.
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3.10.3 Net returns

1

. The net returns were calculated by
deducting the cost of cultivation from the gross

income.

%



s
1
+
-
.

G

-4, EXPERIMENTAL FINDIN

Iy

€

. , . , .
- LI
® - 3 ~
- . ‘ -
.
P » ' [ ' “ ! N
2 -
', . . ﬁlj-ﬂ-.‘u'n‘l'nlun.-u-lulln'“l.m'nl_-“-lﬂu'nlu'nlul.n'nul-nl"'nnlnunl"lﬂl.nu’nl-
L . 1 . [ [}
s
- R -
. Al Vot - - - e ime - * LT - R ey - B - -.l - - - - - . -
1 * » - . -
1 * ‘ '
, ] -~ - . '
. 4 N . v
.mk- L} - - - ' e * - ’ '
N . ~ ~ = [ . R S
. - . ~ ‘ B t -
e
f . . 1
f
. . -
> . , . , i
. .
- + -
~ .
. N . , . -
f .
' . , ! -
v N _ .
) s ' . - - ~
5 . .
’ A L] 3 » M
v ‘ . ‘ . B ! oo

“

-—— -=-=-8-= 1,:-:-: -B-a'-u-ﬂ-a-:-s"ﬂ-u“ﬂ-a -=-

-mlﬂl_n.lu_l_ul

SR
0



., EXPERIMENTAL FINDINGS

The experimental data, statistical parameters .
and results are presented in this Chapter.

B.1 Sorghum
441 .1 Pre-harvest studies

4.1.1.1 Emergence count and final gtand

In sorghum + plgeonpea intercropping treatments
(T5 and T6) of 2:1 row proportions, where recommended plant
population of sorghum was maintalned, gave at par emergence
count with sole erop of CSH-9 (T7) and significantly higher
emergence count than those treatments where 50 and 66
per gent plant population of sorghum was maintained.
Similarly, emergence count in strip cropping treatments
where 66 per cent plant population of sorghum wes
maintained was found significantly superior over those
treatments in which 50 per cent of the recommended plant
population of sorghum was malntained. However, in the
same set of intercropping treatments where 50, 66 or
100 per cent plant population of sorghum was maintained
the differences between the treatments of one set were

not significant.

The trend of final stand was just similar to

that of emergence count.
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Table 6 3 Emergence count and fingl stand of sorghum
as influenced by various treatments

Sr. . Treatments Emergence Fina%fétand

No. acount

1, T, 387 3

2. T, 389 380

3. T, 511 505

by Ty, 509 / 502

5e T5 775 769

7 T7 778 769
SE + 0.76 1.00
CDat 5% 2.37" 3.08

Gen.Mean 589 582

%.1.1.2 Helght of plant (om)

Data on height of sorghum &s affected by wvarious
treatments at different stages of crop growth are shown in
Table 7c

Data on Table 7 clearly indicated that the
mean height of sorghum plant increassed eontinuously upto
mathrity. This increase was fast upto 60 days and
thereafter it was slow. Maximum increase in height was

recorded during 45 to 60 days.

There were significant differences in helght

due to various treatments.
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Table 7 : Sorghum plant height as affected by various
. treatments (cM/plant ‘ {,

*

Treatments Days after sowing
30 v 60 75 90
T, 16,33  73.86 118.20 157.60 158,46
T, 16.00  64%.40 112,60 . 152.80 154.56
3 17.33 72,73 116,06 156,60 157.86 °

T, 17.26 60,53 110.06 152.53 .’ 15%4.53
.T5 14.50 57.63 103.60 144,20 145.80
i 18.53  71.13 114,80 153.40 15%.90
T, 16.66  71.93 113.86 ‘1g5.2o 156.56
- 1.01  0.20 .93 TAan 0.18
CD at 5% NS 0.61 k.36 0455

Gen.Mean 16.65  67.45 113.02 153.19  154.66

At 30 days, differences in height due to various

treatments were non signifieant.

' In general, at all the remaining stages of crop
growth (from 45 days upto harvest), treatments T1 and T3
were at par where 333 and 4:2 row proportions of sorghum
+ plgeonpea was maintained respectively and found
sdgnificantly superiorto rest of the treatments except
were at par with

) where

at 79 days where treatments T6 and T7

treatments T1 end T In control treatment (T

3 5
CSH-6 was included recorded lowest helght as compared

to other treatments in which CSH~-9 was included.
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4.1.1.3 Mean number of functional leaves per plant

Data on mean number of functional leaves per
plant as influenced by varicus treatments are given in
Table 8 ] .A \'

Tgble 8 § Mean number of funectional leaves of sorghum
as affected by various treatments

Treatments ' . Days frem sowing: .

30, L5 60 .75 . 90
T1 "".6 7@0 80’"‘ ‘ . 7;3 302
T2 318 548 7.8 6.k " 2.8
T3 ’-I-.,?. 6'1‘6 8.6 . i 608 ' 3.3
Th~ h,a 6.0 8.0 6.9 2.6
Ty Lot 547 7.7 5.5 2.5
Te A 6.0 8.0 6.3 3.7
T7 L.6 6.4 8.0 6.7 3.3
CD at 5% '0.5)"‘ 0-59 001*""' 0.’1‘1 0.65
GenMean  4.27  6.21 8.11 6.56 3.06

Mean number of functiohal 1eaves per plant
increased upto 60 days asnd thereafter declined till maturity.
The differences in number of funotional leaves per plant
due to various treatments were found significant at all the

stages of orop growths
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At. 30 days, number of funetional leaves

per plant were more or less same in all the treatments

)

except slight reduction in T2 treatment, where, sunflower

was intereropped with sorghum in 333 rows proportion.

At 45 days and 60 days, significant differences
‘between the treapménﬁs were noticed. During both the
stages, treatments,T1, T3 and T7 where sole crop of
sorghum CSH~9 (T7) was taken and it was intercropped
with pigeonpes in 3:3 and 4:2 row proportions, recorded
significantly higher ﬁumber of functional :leaves thsn

¥

rest of theltreatmenté which wefe at par.

Similarly, éuring latér stages §5pecially at
90 days sole crop of CSH-9 and its intercfopping wiéh
plgeonpea treatments in all the:proportions gave
significantly more number of leaves than rest of the
traatments.' | ‘

I}

In general, number of functional leaves/plant

in CSH~-6 was comparatively lower than CSH=-9Q.

h.1.1.4 Mean leaf area per plant (sq cm)

Data regarding leaf area per plant (sg dm} as
influenced by different treatments are presented in
Table 9 and depicted in Fig. 1.

- ev——
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Table 9 3 Mean leaf ares of sorghum (dm?) as affected
by various treatments

Days after sowing

Ireat-

ments 30 45 60 75 90
T, 9.0k 31.66 46.82 Lok 17.72
T, 7.3% 23.68 36.2k 28.71 12.56
Ty 13.95 27.68 45.07 36.95 17.92
Ty, 11.32 22,92 38.53 26.33 15.78
Ty 5.11 19,28 36.76 21.79 9.39
T, 9.81 29.50 42.83 33.31 18.39
Ty 7453 26.65 41.27 36.35 16.61-
SE + 2.60 3.40 449 2.33 2.09
CD at 5% NS NS "NS 7420 6.4
Gen.Mean _9.16 25,91 41,07 - 31.98 15.48

per plant was comparatively more in sole CSH-9 and

Data on leaf area revealed that leaf area

intereropped with pigeonpea than rest of the treatments.

At 30, 45 and 60 days, the differences were not significant.

and its all,intercropping treatments with pigeonpea produced
significantly higher ieaf area than rest of the treatments.

However, at 75 and 90 days, sole crop of CSH=-9

In general, sunflower had adverse effect on

growth, number of leaves and leaf area of soighum under

intergropping system,

?



"SLN3WLYIVL SnORYA K@ 63193537

WNHDY0S 40 @P ‘BS NI LNYH ¥3d Y394 Jy31 ' ¢-0id

SLN3WLYINL
LTR

£

(WP b5 ¥IBY J¥3T



%.1.1.5 Dry matter sceumulation per plant

Data on the total dry matter production per
plant as affected by varlous treatments are given in
Table 10 and depicted graphically in Fig. 2.

Table 10 3 Total dry matter of sorghum as affected
by various treatments (g/plant)

Days after sowing

Treat=

ments 44 45 60 75 90 At harvest
T, 3.96 16,50 73.60 129.60 147.83 159.16
T, 4.50 9.75 46.75 68.08 103.08 120.12
T3 6.83 14.83 69.70 118.60 139.66 149.91
Ty 7:.50 11.41 52,58 79,60 111.41 119.29
Ty 3.08  14,66- 41.75 58.08 79.58 95.12
T k.50 13.16 58.83 100.80 111.66 125.00
Ty 6.16 14.66 62.00 106.30 141.25 150.11
SE + 0.92 2.81 7.51 12.08 11.8% 11.55
CD at5% NS NS 23.61 37.24 36.49 35.58

Gen.Mean 50?2 13057 57089 9"‘"0“" 119.21 131 016

Table 10 showed that the dry matter accumulation
was a continuous process upto harvest. The rate of dry
matter accumulation was fast during 45 to 60 days.

Maximum dry matter was recorded at harvest,

At 30 to 45 days after sowing,dry matter
sn production per plant was not affected signifieently by

various treatments.
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At 60 and 75 days after sowing, the dry matter
production per plant was significantly more in the sole
orop of CSH~9 and its all intercr0pping treatments with
pigeonpea and sunflower 3peoifioally in 4:2 row |

+

proportions than T2 and T5 treatments.

Similarly,' at 90. days after sowing and at harvest,
the above treatments except Th (hsa sorghum + suaflower)
maintained its superiority in respeob of dry matter

accumulation over rest of the treatments.

4

At all the stages, maximum dry matter was
produced in T1 treatment where sorghum was intercropped
with pigeonpaa in 3:3 row proportions followed by TB’
7, T6 except at 90 days and at harvest, where next best

treatment was T, instead of T, in respect of dry mattqr

3
production per plant. .

At all the stages CSH=6 (Té)'recofdod lowéot
dry matter production per plant as compared to all- other
treatments. Sunflower had adverse effeet on the dry
matter accumulation in both the proportions. Even under
oompititiﬁe'situation of sunflower intercropping, CSH-9
produced comparatively moré dry matter accumulation than
CSH=-6 at all the stages.
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In 21l the pigéonpea treatments there was
beneficial border effect of plgeonpea strip in 3:3 row

proportion as compared to other treatments.

4.1.1.6 Growth functions

Data on AGR, RGR and LAI as affected by various
treatments were not analysed statistically. The inferences

are drawn on the basis of mean values.

4k.1.1.6.1 Absolute growth rate for height (em/plant/day)

Data on AGR are presented in Tgble 11.

Table 11 & Mean absolute growth rate of sorghum in cm
per day as influenced by varlious treatments

Treat- Days after sowing
ments

3045 | 1560 60-75 75-90
T1 3.83 2.95 2,62 0.08
T2 3.22 3.21 2.68 0.11
T3 3.69 2.88 2.70 0.08
I), 2.88 3.30 2.83 0413
T5 2.87 3.06 2.70 0.10
T6 3.50 2.91 2.57 0.10
T7 3.68 2.92 2,62 0.09
Gen.Mean. 3.38 3.03 2.67 0.10

Date in Table 11 indicated that lowest AGR
vas recorded in sorghum + sunflower intercropping treatment

where 4312 row proportion of sunflower was maintained.
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Highest AGR was obtained in sorghum + pigeonpes
3:3 row proportion treatment (T1). Absolute gr9wth rate
for dry matter between WW5-60 days after sowing, was
maximum in T1 treatment followed by T3, T7 and T6
treatments. Minimum AGR wes obtained in TS treatment
where CSH-6 was intercropped with plgeonpea in 2:1 row
proportion. More or less similer trend was observed
during 60 to 75 days. In the latter stages of crop

growth, inconsistant trend was obtained.

he1.1.6.2 Absolute growth rate for dry matter g/plant/day

Data regarding AGR for dry matter are shown
in Table 12.

Table 12 : Mean AGR of sorghum in g/plent/day as affected
by treatments

Days after sowing

Ireat- . )

ments 3045 46-60 61-76 76-90 91-115
T, 0.83 3.80 3.73. 1.21 0,45
T, 0.35 246  1.42. 2.33  0.68
T, 0.53 3465 3.26 140 OllH
T), 0.26 2.7 1.80 2,12 0.31
Ty 0.77 1.80 1.08 1.43 0.62
Tg 0.57 3.04% 2.79 0.72 0.53
T, 0.56 3.15 2.95 2.33 0.35

Gen,Mean 0.55 2.95 2.43 1.65 0.48
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It is obvious from Table 12 that AGR
inereased upto 60 days and atteined its peak from 45 to
- 60 days and again declined. The maximum RGR 3.80 g/plant
per day was recorded during 45 to 60 days.

helele6.3 Relative growth rate fog dry matter (g/d/day)

, Data pertaining to RGR based on dry matter
per plant in g/g/day are given in Tabls '13.

Table 13 : ‘Mean RGR of sorghum in g/g/day as affected
by different treatments

3
b

Days after sowing

Trégtments 3

 30-45  L6-60 61-75 76-90  91-105
T, 0.095 0.099' 0.037 0,008 0.00%
T, 0.051 0.104 0.025 0.027 0.012
T, 0.05% 0.103 0.032 0.013 0.00%
T, 0.027 0.101 0.027 0.022 01004
T, 0.100 0,069 0,002 0.020 0,011
T 0.071 0.099 0.035 0.006 0,004
T, 0.057 0.096° 0.038 0.016 0,004
Gen.Mean 0.065 0.096 0.031 0.016 0.006

Data in Table 43 indlcated that no definate
trend was observed in RGR values due to various ‘treatments
at all the stages.-
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%.1.1.6.4 Leaf grea index per plant (dm>)

Dats regarding Ileaf area index as influenced
by various treatments. are glven in Table 1k,

Table 14 3 Leaf area 1ndex per plant as influenced
by'various treatments

3

Treate . Days after sowing N

ments 39 4s 60 75 90
T, 0.16 0.56 0.83 . 0.71 0.31
T, 0.13 0.42 0.6 ' 0.51 0.22
T3 0.24 0.49 0.80 0.65 0.31
T), 0.20 o.ho 0.6k 0.%6 0.28
m5 0.1 042 0.81 0.48 0.20
Te 0.21 0.65 0.95 0.74 0.40
T7 0.13 0.47 0.73 0.64% 0.29
Gen.Mean 0.16 ., -0.48 0.77 059 ~0.28

In consistant trend was observed in LAI at~u

all the stages due to various treatments.

Y182 Post harvest studies

Le1e201 Mean girth of ‘middle Internode, welght of grains
per head and test weight

Data regarding .~ mean girth of middle internode,
welght of grains per head and test weight are given in
Table 15.
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Table 15 s Mean girth of middle internode, test welght
(1000-grain weight) and grain weight/earhead
.of sorghum as influenced by varous treatments

\

Tregtments Mean girth of  Grain ' Test
middle internode weight/ welght
earhead (1000-grain)

(em) (g) (g)
T, 4,76 82,40 34.00
T, 3.28 38.86 24,66
T, 4.63 72,10 31.66
T, k.20 43.56 30.00
T '4.00 43.90 2500
T6 h'023 e 53006 28.33
T, : .36 " 63.83 30.00
SE + - C0.29 7 kg 0,27
CD at 5% . 0.89 #.9% -0.85
Gen.Mean W20 56.81 27.95

‘There ‘were éignificanﬁ differences in all the

.characters due to varlous treastments.

Treatment T1 had recorded maximum mean girth of

middle internode which was at par with all the treatments

exbept treatment Tg.

Dafa on test weight revealed that, treatment
T1 was significantly superior over all the treatments and
T2 had recorded lowest test welght, which was at par with
treatments T) and T5.



61 >

- .- Data regarding grain welght per earhead showed
that treatment I1 had recorded highest values of grain
; Y 3 1 - 1 }t 44
weight per earhead and treatment T, was lowest regarding

. 2
grain weight per earhead.

. In general, all the yield~§$ntribut1ng characters
were maximum in T treatment in which 3:31%ow propor??pn
of sorghum + pigeonpeéa was maintained. The .other freatments
gaveé more or less equal valtes for theée yleld con@;ibuting
éhgractera. - L |

h.1.2.2 Studies on egrhegg charagters T

LU 4 hd

Data pertainiﬁg to earhead ¢haracters viz,.,
length, breadth and weight’éer earhead are given in: -
Téb‘l‘& 16 )

t -

Table 16 3 Mean ‘1engthl width and welght of earhead of

‘sorghum as influenced by various treatments.

memens R0 BMRE L
‘(em) ' . (em) . (g) - -

T, 29,33 %.93 107.16 .
T, 21.83 . 4,06 51.76
1'5 28.00 k.66 93.23
Ty, 2%.30 R TN | " 56,26
Ty 25493 4,33 55,16
Tg, 26.20 : %50 63.36
Ty 26.69 , 4.66 83.26
SE + 1.17 ' 0.66 k45
CD &t 5% NS N8 13.72 J

Gen.Mean  26.01 6 72,88 o




62

The differences regarding length and breadth
of earhead due to various traatients were not significant.
The welght of earhead per plant showed significant
differences due to varioqs treatments. Treapment T1 hsad
recorded maximum welght per barhead. It was at par
with treatment Té and superior over all other treatménts.

Treatment T2 had recorded 16west welght per earhead.

4.1.2¢3 Grain, fodder and bhoos eld in a/ha

Data on graln, fodder and bhoosa ylelds are
given in Table 17.

Table 17 3 Mean grain, bhooss and fodder yield in g/ha

< as influenced by varlous treéatments
Tregtments Grain yleld Fodder yield Bhoosg yleld
T1 37.80 70.21 10.9%
T, 12.30° 29.71 " 3493
T3 - 46,83 80.2% 13.20
Tk . 23.37 L48.99 ‘6.82
T5 40,39 5131 11.34%
T 46 .40 97.90 13.81
T.? 52 46 99 .54 15.90
SE + 4,57 . 8.23 . 081

CD at 5% ‘ 14,08 25,36 © . 2.49

Gen.Mean 37.15 . 63.99 .10.85
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Data presented in Table 17 showed that
grain: yleld: of sole erop of CSH~-9 was significantly :
more than the 50 per cent population of sofghum treatments
maintained. in 3:3 row pr0portion with pigeonpea and ’
sunflower. In 66 per cent plant population:cf soréhum
treatments maintained in 4:2 row proportions with
plgeonpea, the sorghum grain ylelds were not differed
significantly than sole erop of CSH-9. However, it was
affébted significantly ipigamﬁuu4,sunflowar.

The recovery of grain ylelds of sorghum CSH-9Q
in 50 per cent plant population treatments, maintained
in 313 row proportions with pigeonpea and sunflower
was 72 and 24 per cent respectively, whereas, 89 and 45
per cent, respectively in 66 per cent plant populations,
treatment, maintained in 412 row proportion. In 231 row
proportion, the recovery of CSH-9 graih yleld wes 88i
per cent. The results indlecate that sunflower had . .
signifiecant adverse affebﬁ on grain yleld of sorghum
in both the ratios underistudy. ’

The trend of fbdder and bhooég yleld was mhre
less simllar as in case of grain yield.

4.1.2.4 LER and sorghum grain equivalent :

Data on land equivalent ratio and sorghum
grailn equivalent are presented in Table 18.



Table 18 3 LER and sorghum grain quivalent (.q/ha) as
influenced by various treatments

Treatments Land equivalent ratio Sorghum grain
equivalent (q/ha)

T1 1.12 7372
T2 . 1.03 55 . 74
T3 1.11 74,99
Tll- 1,02 58.63
T5 1.32 83.01
T6 1.06 72 .2k
T7 1.00 66.71
T8 - 63.38
T9 - 47.98
Gen.Mean 1.09' 66.27

The data indicated that maximum LER was obtalned
in treatment T5' with CSH-6 and BDN-2 in 231 row proportions,
followed by T,, T3 and T, where intercropping treatments with
sorghum CSH-9 in 3:8, 4312 and 231 row proportions were
" maintained,respectively. Treatments T2 and Th with sorghum
+ sunflower intercropping in 3:3 and 432 row proportion had

shown lowest LER.

Similar trend was obtained in case of sorghum grain

equivalent as that of LER,
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4.1.2.,5 Grain to bhoosa and grain to fodder ratio

Data regarding grain to bhoosg and géain to fodder

ratio are given in Table 19.

Table 19 : Grain to bhoogg ratio and grain to fodder ratlo
. a8 influenced by various treatments -

+3

Treatments Grain to bhoosa Grain to fodder
ratie ratio
T, ©3.33 0.54
T2 313 ) 9.#1
T3 3451 0.58
Tk 3.2 0.48
5 3.70 0.79
T6 3.36 ) p.h?
T7 3.30 0.93
Gen.Mean ' ’ 3.39 " 057

Data regarding graln to bhooss and grain to foddex
ratio as affected by various treatments are not analysed

gtatistically, inferences are drawn on the basls of mean

values.

Dats presented in Table 19 showed that grain to
bhoosa ratio was highest in T5' Lowest grain to bhooss
ratio was obtalned in T2 treatment.

19
Persual to the Tablq(showed that, grain to bhoosa

ratio was highest in T5 treatment, the next best treatment was

T3.-,waest grain to bhoosa ratio was obtained in T2 treatment.
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‘ Grain to fodder ratio wes also maximum in CSH=6
i.e. T5'treatment. In sole crop CSH-9 treatment, and in
treatment where CSH-9 was intercropped with pigeonpea except
T6’ the grain to fodder ratio was more or less simllar and
was comparatively more than T2 and T& treatments, in which
CSH~9 was interéropped with sunflower. The later two

treatments showed more or less equal-values. .

143 Chemigal studies

4.1:3.1 Nitrogen snd protein eontent in grain

»

Data pertaining to nitrogen and protein.content of

sorghum as affeoted by various treatments are given in Table 20.

Table 20 3 Nitrogen content in grain of sorghum as influenced
by verious treatments

Treatments - 'N' content Protein per cent
T, 1.86 - ' 11.62

Tg 1.54 o 9:62 !
Ty 1.76 " 11,00

Ty, 1.57 9.81
'.P5 1.80 , 11.25

T6 - 1.69 10.56

T7 1.64 10.25

Gen.Mean 1.69 10.59
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Data on nitrogen. content revealéd that maximum
nitrogen content was observed in sorghum + pigeonpea with
3:3 rowfprOportiona treatment, - followed by T5 in which CSH-6 '
and plgeonpea was grown in- 231 row proportions: The ’
nitrogen content was reduced in sorghum # sunflower
interceropped treatments in both the proportions as compared
to sorghum + pigeonpea intercropped,system, '

Trend of protein percentage in grain was just

similar to that of nitrogen content.

h,2 Pigeonpes
4.2.1 Pre-harvest studies

4.2.11 Mean height of pigeonpea per plant (ecm)

The mean helght of pigeonpea as influenced by
various treatments at various stages of crop are given in
Table 21.

Table 21 : Plant height (om) of'pigeonpea as affected by
# yarious treatments -

I

Treate Dais after sowing |
ments 30 by 60 790 109 120 At harvest

T, 21.5 55.33 86413 11560 126.76 147.16 164.20 165.66
Ty © 21.96 53.13 76.00 112.26 131.70 153.16 167.40 169.60
Ty 20.60 49.66 78.90 108.03 129.66 15630 170.36 171.40
T 22,08 54.10 78.33 85.93 97.46 116.88 146.80 148.86
Tg 21.25 L49.46 74.13 110.06 127.40 159.86 172.98 175.26

SE + 1.2+ 2.27 8.21 5.76 8.39 7.89 428  3.51
CDat5% NS NS NS  18.81 27.35 25.73 1%.00 11.h%

Mean 21,47 92,3+ 78.70 106,37 122.60 146,67 164.36 166.16
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Data revealed that there was continuous increase
in height upto harvest. The increase was maximum during

The treatment differences were not found signifieant
upto 60 days. From 75 days onwards, the differences were
éignificant at all the stages. At 79 days, treatments T1,

T3, T5 and Te were at par with each other and significantly

superior to treatment T6' Treatment T, had recorded maximum

1
height. Simllar trend was observed in all the suybsequent

observations.

%.2.1.2 Megn number of primary branches as affected
by various treatments

Data regarding mean number of primary branches per

plant are given in Table 22,

'Table 22 ¢ Mean number of primary branches of pigeonpea as
affected by various treatments

Treat- Days after sowing
ments
30 45 60 75 90 105 120 At hervest

T, 1.86 3.93 6.26 6.53 7.73 8.73 10.9 11.00
Ty 1.80 3.66 543 6.86 7.73 8.20 8.76 8.86
Ty 1.83 3.26 6.73° 7.03° 8.76 10.16 11.46 11.76 °
Tg 046 0.86° 1.60 1.66 2.03 2.46 3.39° 3.33 °
Tg 1.86 346" 6.96 7.70° 9.10 10.60 11.76 12.00
SE + 0.61 0.47 0.6% 0,51 0.52° 0. 0.71° 0.65
CDat5% NS  1.55 2.11 1.66° 1.70 3J.41° 2.32° 2.12

Gen.Mean 1.56 3.03 6.00 5.96' 7.07 8.03 9.2+ 9.39
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It is evident from the data fﬁat number of branches
per plant lncreased upto harvest. There were no significant
differences between treatments at 30 days. From 45 days

ongards dbto harvest, the treatments T1, TB’ Ts,and T, were

8
at par and were significantly superlor over treatment TG"
Treatment TB had recorded highest number of branches, where

sole crop of pigeonpea was grown.

4.2.1,3 Dry matter ag&umulgtion ger'plént of pigeonpes
a8 affected by various treatments

.

Data on dry matter accumulation per plant as
affected by various treatment, during crop growth are
presented in Table 23.

Table 23 : Mean dry matter accumulation per plant of plgeonpea
’ as influenced by various treatments g/plant

Tregt= Days after sowing

ments 4, 45 60 75 90 105 120 At harvest

)

0.71  7.07 14,36 19.10 30.64% 51.22 67.43 87.49

T; 0.68 6.72 13.66 18.17 29.14 48,72 64,14 83.23
Tg 0.80 . 7.96 16.18 21.52 34.50 .57.69 .75.94% 98.53
Tg 0.45 | 4h9  9.12 12,13 19.46 32.53 k2.83 55.57
Tg :, 0.82 _ 8,14 16.54 22.00 ,35.28 .58.98 .77.63 100.75

SE + 0.2 0.16 0.11 0.0g%, 0.23 0.21 " 0.31 0.82
CDat5% ' 0.09 0.52 0.36 0.28 0.76 . 0.68 . 1.02 . 2.67

Gen.Mean 0.69 6,87 13.97 18,58 29.40 149.82 65.59 .55.11
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Table showsd that treatments TB and T5 were at par
and gave significantly higher dry matter accumulation per
plant than rest of the treatments at 30,45 and 60 days
after sowing; Duiing subséqusnt stages of crop growth upto
harvest; maximum'dry méttef ﬁés recorded in'sole'crOp wvhich
was éigﬁificéﬁtly'mofe than intercropped freatments. Among
the intercroppeﬁ treatments, maximum dry matter productioﬁ
pef pléﬁt of pigeonpéa was obtained in treatment T5 in which
CSH-6 was intercropped with pigeonpea in 231 row proportion,
which was significantly superior than rest of the treatments.
The next best treatments were T1~and T3. Lowest dry matter
accumulation was obtained in T treatment where CSH-9 was

intercropped with plgeonpesa in 231 row proportion.

In general, sole crop-of pigeonpea was significantly
superior to intercrop of plgeonpea, particularly in reproductive
phase. Amongst intercropping treatments, plgeonpea intercropped
wlth CSH-6 showed superiority over other treatments and
plgeonpea intercropped with sorghum CSH-9 showed very poor
performance at all the stages of pigeoﬂpga.

4.2.2 Post harvest gtudies

4,2.2.1 Megn weight of pods per plant, meéan weight of graing
per plant and test weight (g) of gigeoggég

It is evident from Table 24 that there were
significant’ differences between weight of pods per plant
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Table 24 : Mean weight of pods per plant, weight of grains
per plant and test weight of grains of pigeonpea(g)

Treatments Weight of pods/ Weight of Test weight
ant grains/plant
(e) (g) (g)
T1 28.00 18.00 106.66
T5 29.00 18.66 106.60
Te 14.50 8.10 105.56
SE + 2.75 2.65 00‘"’1
CD at 5% ' 8.97 8.66 NS
Gen.Mean 23.52 15.08 106.42

and welght of grains per plant in both the aspects. ©Sole
erop treatment TB had recorded highggizgzgﬂzwas at par with
T1, TS and T5 and was superior to treatment T6 with 231 row
proportion of CSH-9 + EDN-2. As regard test weight, treatment

differences due to varlous treatments were not significant.

4.2,2.2 Yleld of grain, stalk snd bhoosa (g/hs) of
pigeonpea

Data on grain, stalk and bhooss yield in g/ha of
plgeonpea are presented in Table 25.

The data on the grain yleld of pigeonpea indicated
that mpxétium grain yield of pilgeonpea was obtained in sole
crop treatment Tg followed by control treatment (CSH-6 +



Table 25 : Grain stalk and bhoosa yield of pigeonpea
: in q/ha as affected by various treatments

Treatments ‘Grain yield Stalk yield Bhoosa yield
T, 8.40 22,12 3.28

T3 .87 17.12 2,96

Ty 11.53 30.36 4.36

Ty, . 3475 9.81 1415

Ty 20.87 5% 95 775

SE t 9025 0‘06)"' 0017 -

CD at 5% 0.82 2.11 0.56
Gen,Mean 9.88 26.87 3.90-

BDN-2 in 2:1 in row proportion) as compared to 313, 4:2
and 2:1 row proportions with CSH-9, The recovery of.grain
ylelds of pigeonpea on 3:3, 432 and 2:1 row proportion
with CSH-9 was 40, 23 and 18 per cent, respectively in
comparison to sole erop of plgeonpeas whereas, it was

55 per cent in control treatment (T5)°

Similar results were obtained regarding stalk
and bhooga yield of plgeonpea &s that of grain ylelds.

4.,2.2.3 Grain to bhooga ratio

Data regarding grain to bhoosa ratio are shown
in Table 26.



Table 26 3.Grain to bhoosa ratio of plgeonpea

Treatments Grain‘po bhoosg, ratio

'I.‘1 2.56
Ta 2.52
T - 246k
T6 .’ 3.26
TB- . 2,0’69
Gen.Mean . 2.74

Data presented in Table 26 showed that the sble
crop treatment TB had recorded highest grain to bhooss
ratio, followed by Tys Té, T5 and Ty treatments.
4.2.3.1 Nitrogen snd protein content in eonpe

Table 27 3 Nitrogen and protein content in plgeonpea grains

Treatments Nitrogen Protein .
(per cent) L (per cent)
T1 3.12 19050
T3 3.11 14,93
TS 3.12 ' 1 19..50
T6 3.10 . 19.37
T8 2.10 19.37
Gen.Mean 3.1 48.53

The data regarding nitrogen and protein content
in Table 27 showed that there were not much differences
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between the treatments in respect of nitrogen and protein

'éontent in grain.

4.3, Sunflower

he3e1 Pre-hgrvest

Dats regarding pre-harvest observations of sunflower
as affected by different treatments during -the period of crop
growth are presented in Table 28,

Table 28 3 Data regarding pre harvest bliometric observations

of sunflower showing mean height, number of leaves,
stem girth and dry matter aeoumuiat;on per plant

Days after 'sowing

Treat™ '

ments 39 45 60 - 75 At harvest
- 3. I, 5 B
Height (cm) ,

T, 39.40 113.40 165 .20 193.86 193.86
Ty, 37.40 112.73 163.83 173.82 173499
T9 39.83 123.33 169.26 195 .06 195 .08
Gen.Mean 38.87 116.48 '166.09 187.58  188.64
Num ti le e !

T, 10.86 14.66 18,80 16.60 ' 13.50
Ty, 10.26 146 - 18.73 15.30  -12.37
T9 . 11.40 15 .60, 19.13 17.25  13.96

Gen.Mean 10.84% 14,90 18.88 16.38 13.27
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Table 28 contd. «..

1. 2. 3. , 5. 6.

Stem girth (em)

T2 3.10 5 .60 6.86 721 721
T, 3.10 5.33 6466 7412 7412
T9 3e2k. 5.66 7.00 7437 7.37
Gen.Mean 3.14 5.53 6.84 7.23 7.23

Dry metter per plant (g)

T, 7.00 42.12 76 .22 89.12 90.25
Ty, ) 5.50 39.32 75 Ok 80.93 81.05
m9 9,00 52.83 86.23 99,27 100,00

Gen.Mean 7.16 W 75 79 46 89.77 90443

Data on all these characters are not analysed
statistieally because of only three treatments of sunflower.

Therefore inferences are drawn on mean values.,

Height of sunflower incfeased upto 75 days énd
thereafter it was constant upto harvest. At all the stages,
the helght of sole sunflower was comparatively more than
the intercropped treatments in both 3:3 and 412 row
proportions.

The other characters vig., number of functional

leaves, stem girth and dry matter accumulation per plant was



more~in sole ¢rop of sunflower, than the sunflower
interoroppedewith sorghum in 3:3~and Ra2 row prOportions,
at all the stages. Among the ihtercropped treatments in
3:3 and 432 row proportions, the values for all these.

characters were more or less equal.

%.3,2 Post harvest observations

Weight of head per plant, grain weight per plant
Test weight, dismeter of the head and yield in q/ha
of sunflower

Y

Table 29 : Data regarding post harvest observations of
sunflower as affected by various treatments

Mean ' Weight/ Weight Test Yield'of
Treat- diameter/ head of grains/ weight grains
ments head head
(em) (g) (g) (g) (q)
T2 11.46 " 33,66 1733 51.33 10.79
Ty, 10.33 30.00 16.66 51.00 7.85
'.['9 12.10 37.00 17.66 51.66 13.45

Gen.Mean 11 «29 33055 17.21 51 033 10.69

The data showed that sole crop (T9) had recorded
maximum values for all the given yleld contributing

¢haracters followed by treatment Ta‘and Th in which

sunflower was grown in 3:3 and 432 row proportions with

sorghum,
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Data on graln yield was also not analysed
satistically. Grain yield of sunflower in 333 and ks2
row proportion were 10.79 and 7.85 g/ha as against
13.45 q/ha under its sole erop.

4.3.3‘ Chemiggl analysis

4.3.3.1 HNitrogen, protein and oil content of grains
of sunflower

Data regarding nitrogen, protein and oll edntent

of the grains of sunflower are given in Table 30.

Table 30 : Data showing nitrogen content in grain, protein
content and oll content in grain of sunflower

Treatments Nitrogen Protein Oil

Coo- (per ceent) (per cent) (per cent)
T2 1.53 9.56 34400
T, 1.52 { 9:50 3000
T9 - 1459 - 9.68 36.00
Gen.Mean 1.53 9;38 33.33

[

Treatment T9 of sole erop shad recorded maximum
values of all the three parameters followed by-T2 and ‘J.‘,+
in which sorghum and sunflower were grown in 3:3 and 4:2

row proportions..:
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b b Correlation studies
hob.1 Sorghum

Correlation coefflcients between leaf ares, dry
matter, length of earhead, breddth of earhead/plant and test
weight (1000-grain weight) with grain yield/plant were
worked out and showed in Table 31.

Table 31 : Correlation coefficients betwéen grain yleldpplant
and yleld contributing charaeter; of sorghum

Sr.No. Plant characters - Correlation
coefficient 'r!
1.  Leaf area and yield per plant ~0.101k
2, Dry matter and yield per plant 0.5133"
3 Earhead length and yleld per plant. - 0.%722*
k., Breadth of earhead and yield per -0.3326
plant

5. Test weight and yiéld per plant’ 0.5469"

* gignificant at 5 per cent

It is seen from Table 31 that the correlation

. coefficlents were poéitive and signifieant in dry matter,
earhead length per plant and test welght with grain yield

. ﬁer plant. However, negative correlation was found between
leaf area and breadth of earhead per plant and .

grain yleld per plant.
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ko5 Net returns

L Data on net returns: (k./ha) presented in Table

32. .,
Table 32 s Net returns (Bs./ha) as affeected by various
treatments :
Ireatments . Gross refugns Net returns Cost of
‘ cultivation
T, 9970 7970 2000
Ty 7363 5263 2100
T3 10027 : 7861 2166
Th 7915 5683 2232
T5 11222 8322 . ?900
T 9755 6755 3000
T7 9073 6573 E 2500
Ty 8553 7053 - 1500
T9 ' 6475 4775 1700
SE + - 348 -
CD at 5% - 9155 -
Gen.Mean ' " 8928 6695 2233
Qrices of various qompgqgnts of erop in Bs./q
1. Sorghum grain 135 5. Pigeonpea bhoogs 20
2. Sorghum fodder 20 ' 6. 'Sunflower grain 450
3. Plgeonpea grain 350 7. Sunflower stalk’ 10
4, Pigeonpea stalk = 20.

Data presented in Table 32 revealed that maximum
net returns of k. 8322 per hectare was obtained in treatment T5
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icSE;S) + BDN-2 in 231 row proportion) which was at par
with treatment T, and T3 (in 3:3 and 432 of CSH-9 and EDN-2,
?espectively). Treatments T1, T3 and T5 wers significantly
superlior to mest of the treatments fdet returns obtained from
the sole erop of CSH-9 (T7) was é( par with the net returns

obtained from CSH-9 + EDN-2 in 2:1 row propor-tion (T6).

Sorghum + sunflower in all the combinstions ga&e '
the' inferior net returns even to that of sole erop of CsH-9,
lowest net returns was reesorded in the sole crop sunflower

£olloved by sorghum + sunflowsr in 333 and 4:2 row proportion.
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‘8. DISCUSSION

It 1s evident from the data on soll analysis
that soll was clayey in texture, medium in nitrogen and
slightly alkaline in resction.

Data on weather conditions revesled that the
total precipitation of 585.2 mm was recelved dﬁring the
yesr under report, was quite low compared to normal.

A typlcal dry spell of 35 days wes observed from first
week 6f Angust to first week of September, which is
generally a high rainfall period at Parbhani. At Parbhani,
falrly good ylelds of sorghum were recorded during this
year inspite of long dry spell and this may be becasuse of
continuous cloudy weather throughout that period and high
retentive cepacity of soil. Also, rainfall received
during September coincided with ear eﬁergence and greain
filling stage, which might have improved the yislds.
There was not much variation between minimum and meximum
temperatures, but low humidity during August helped in
minimising pest complex.

Sowing of experiment was done on 17th July.

In order to study growth of sorghum, pigeonpea
end sunflower, it was considered to study the nature of
plent growth messured in terms of height, leafl area, dry
matter, number of branches, stem girth, number of functional

leaves etc. vwhich are discussed as umder.
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SORGHUM

Table=33 would révesl that the ‘growth Of the'
crop in terms of meqp height nutber of functional leaves
incree.sed progressively from sowing upto 60 days of crop
grovwth. Though the .mean height incressged 1}111 harvest. the
maximum incresse in height (45,57 om) was recorded during
45 to 60 deys which wes 73.per égan‘!: of total height,
Accordingly, meximum AGR for heighbt cm/plant/day, was
recorded between 45 :l;o:.60 deys, Tt_;g',mean number ‘of
fupgtional leaves (1+.27) and corresponding leaf ares
at 60 days (8.11) ,agd (hl.p?,dm ) respectiy'ely, declined
thereafter due to drying of lsaves. LAI (0.16) recorded
at 30.days resched to the meximum (0,77) at 60 days of
s‘ow;.ng. The faster rate of growth_in respect of ali'thése
cheracters duming 30 to 60 days efter sowing was due to
grand growth period of. sorghum cropw

The total dry matter accumlation increased
stéaéillv upto maturit.V, 'a repid incresge in dry metter
accumilation 1.e. W.32 wag observed during 4§ to 60 .deys

ag compared to other stages of crop.

po !
o be
4

. .The-correlation coefficients between sorghum
plant cheracters viz., dry metter, test weight and length
of earhead with grain yleld per plant were found positive.
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PIGEONP A
Datas on growth charscters presented in

table~34 revealed that, incresse in plant growth in
respect of height and dry matter was continuous upto
meturity. The helght of main shoot inereased continuously
showing meximum height of 166,16 em per plant at hervest
but increase was most rapid during 60 to 105 days after
Isqwing.

The number ofjprimary branches increased
continuously upto harvest. .Dry matter accumulation per
plant increased from O 69 g/plant at 30 days upto
85,11 g/plant &t harvest.

The grand growth period of vegetetive phase
appears to be from 60 to 105 days as height increased from
78,70 to 146 67 cm and mmber of branches increased from
6 to 8.03. waever, increase in dry metter was rapid
after 90 days due to increased dry matter contribution

from reproductive perts.

The growth behaviour of hybrid sorghum CSH=6
and pigeonpea BDN=2 was found compatible for intercropping
as vegetative ard reproductive phases. occurrsd at different
times during crop season and hence association seems to be
complimentery without compitative effect® on growth of

both ‘the erops. Sorghum was faster in growth end maturing
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early (115 days) wheress, pigeonpea was slower in growth
#nd maturing late (170 days) thus. temporel differences

between two crops made the combirnation advantageous.

Wheieqs, inz case of CSH-9 which is 2 high
ylelder hybrid hed sdverse effect on growth of pigeompes,
meinly because #f had spreading crop geometry, more height,
thick stem and compitef. with pigeonpea for light and other
resources of crop production, resulting in drastic reduc-
tion in the yield of 1nterorop pigeoupea, especially in

231 row proportion.
SUNFLOWER

Data regarding verious growth characters of

sunflower are given in table-35,

Data clearly indicate that the height and girth
of gstem of sunflower increased upto 75 days, thereafter it
‘pemgined constant. The maximum increasse in helght was found
between 45 to 60 days after sowing which wes 49.52 om.

Number of functional leaves increased from
sowing to 60 deys and then as msturity advenced the number
decressed upto harvest. The maximm mmber of leaves (18.8)

were noticed at 60 days.
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The dry matter accumulation -had shown increase
upto harvest, but the rete of dry matter accumulation was
more during 45 to 60 days which was 34,75 g/plant.

‘The' faster growth rete bétween 30 to 60 days
was because of grend growth period of sunflowere.

EFFECT OF DIFFERENT TREATMENTS ON SORGHUM CROP

-

Data on effect of different trestments are
given in the table~33.

Data indiceted that there were significant

differences due to varlious treatments on the sorghum.

r

‘ In regards of height, dry matter accumulation,
number of leaves and 1eaf erea per plant were found more in
treatment Tl hav;ng:3§3 row proportion of sorghum + pigeonpes
followed by T, of sole crop of OSH-9 end T3 with 432 row
proportion of sorghum + pigeéonpea. This was probably because
in 313 row proportions there was less compktative effect
between CSH=9 and pigeonpes, specificelly during esarly
stages of crop, when CSH-9 was fast in growth and plgeonpes
was comparatively slow in growth, thus getting complimentary
effacts. This had overall ‘beneficisl’ effects on growth of
sopghum. In the treastment T3, with 422 proportion, because
of 1ess plgeonpea population 'the effects on sorghum growth
of. pigeonpea wag less marked. In tredtment T6 with regular
1ntercropping pattern in 231 row proportion with pigeonpea +
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C8H-9, there was less benefiocisl effect due to the
assoclation of pigeonpea on sorghum as compared to Ty
The growth was more or less similar to the =ole.orop.

Iregtment T5 with CSH-6 'ghd BDN~-2 in regular
231 row proportion, sorghum hed significantly less height,
numbgr of leaves, dry matter as compaped to other treatments.
This was because of the genetic behaviour of CSH-6 and not

due to the plgeonpesa assoclation.

‘ Munde (1976) also reported beneficial effects
on growth characters of sorghum in sorghum + pigeonpea
intercroppinge.

The sorghum in the treatments Té end Th with
sunflower had shown significantly less values of growth
characters 8s ageinst plgeonpea associetion. The height,
mmber of leaves, dry matter was minimum in treatment Ta
wvith 333 rov proportion of sorghum + sunflower which wag
somewhat more in 432 row proportions in trestment Th’

This was becsuse, the sorghuq and sunflower are of similar
maturity period snd they geow simulteneiously in all the
regpect, their grand growth period is similar i.e. 30 to
60 deys which hed compitative effect on gsorghum and there-
fore insplite of any complementery effects there was drastic
reduction in all the yield contributing characters of
sorghum which ultimately reduced the yield.
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Sheikh and Upadhysy (1977) hed found that,
sunflower as a companian-ordp hed significantly depressed
the dry matter adoumulation; welght of earhead and
grain[panicle, the profein cpﬁtent was also found to be
lessened in the greains of sorghum. Logs of grain per
panicle was ebout 38 per cemt due to sunflower assoclatlon.

EFFECT OF DIFFERENT mmnmrs ON THE ASSOCIATED .
'CROP pmmogm: o a '

o

Data on the effect of different tregtments

'

on pigeonpea are gilven in table~3k4.

‘Tt reveals that aoleﬁcrop had recorded highest
values of h?igﬁt; mmber of bréndhés; dry metter ete. The
‘valuéé of all the above chéraéteré were fbﬁﬁd to be reduced
due to the compitative erfects of sorghum. The effects was
more pronounced in CSE*Q regular intercropping (Té) ‘then
CSH=6 (T5?' There' vas maxlimum reductiqn in regulsr planting
pattern with CSH=9 because of its spreading crop canopy,
long duration high yield potentislity as compared to erect
hsbit short .duration and low ylelding potentiality of CSH=-6.

Similer trend was observed in ell yield
contributing characters.

" Similer results were obtained by Dheke (1959),
Cheurs (1958), #14 and Malhotra (1970), Shelke” (1977) and
Sundarrajan and Palanippan (1979) . - s
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There was no,sigrlgificant reduction in the
nitrogen content of pigeonpea due to various trestments,
This wes because of gvailability of suffielent nitrogen
in soil ‘to nourish the crop of pigeonpes specifically
under intercropping ti-eatmqnts.

EFFECT OF DIFFERENT TREATMENTS ON ASSOCIATED CROP,
SUNTFLOWER3

The sunflower had recorded highest plant
height, number of leaves, dry matter and stem girth in

80le CIop.

The values of all these characters reduced
drastically wvhen the sunflower was grown in associstion
with the sorghum. The vslues of t_xgigh"c, number of leaves,
dry matter and stem glirth was reduced in 333 row'proportions'

and still less velues were found in 432 row proportions.

There was less earhesd dismeter, heed weight, |
welght of greins per heed in association of sorghum, this
was due to sorghum and sunflower are compitative erops and
hence their as.soc:g.ation was not found benefieial. On the
contrery reduced the velues of yield contributing eharacters'.

In 313 rovw proportion there was less compitition
then 432 row proportions end hence the crop was affected

less in 333 row porportion. i
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Simjlar results were obtained by Shsikh and
Upadhyay (1977). The nitrogen, proteln and oil content
in sunflower grains were slso found reduced due to the '
sorghum sssociation, the values were high in sole erop
followed by crop in 3:3 row proportion and lesst wers .
found in 432 row proportions with sorghum: This might
have a_ti;riputed_tl;rough poor growth and yleld contributing

characters in sorghum~-sunflower associationship,
" ANALYSIS OF YTELD
YIELD OF SORGHUM:

The yield of sorghum was highest in sole cropping
_ and wes lgsé in the ;l._ntercpopping. Though the leguminous
crop had beneficiel effects on yleld/plent, but becamse there
was reduced plant populations of sorghum in intereropping
system; the ylelds were affected accordingly. The plant
populati.oﬁ waen reduced by 50 and 35 per centy the ylelds

were also affected,

I_Io;vever, critical inspection of the data on the
grain yield of sorghum reveeled that, the recovery of sorghum
grain in 3¢3 row proportion o.f sorghuin + pigeonpea with
50 per cent plant population of sorghum (Tl) was 72 per cent
which comes 144 per cent as compared to sole crop of sorghum
,(T?)" This clearly indica'!ies that there wes a beneficiel
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border effect of plgeompea strip in this treatments,

which helped in inecreasing all the growth characters

well as yleld attributing characters of sorghum ultimately
resulted in increased efficlency of sorghum grain produc-
tion to the extent of Wi per cent in comparison to sole
erop of CSH-9,

. Similarly in 432 row proportions of sorghum +
pigeonpes with 66 per cent plant population of sorghum (T3)
the recovery was 89 per cent which comes gbout 120 per cent
in comparison with sole crop of sorghum (CSH-9)(T7). In
this treatment also beneficisl border effect of pigeonpes
strip was there but it wes comperatively less than 3$3 row

proportion.

*  In reguler intercropping of CSH-9 in 2:1 row
proportion of sorghum + pigeonpea (Té)‘even after maintaeining
100 per cent plant population of the sorghur the recovery
was only 88 per cent that is equal to T3 (66 per cent plant
population of sorghum) indicating no beneficlal border
effect of pigeonpea line on the grain yleld of sorghum.

In comparison to treatment T5 and T6 the grain
ylelds of sorghum CSH«9 with 50 and 66 per cent plant

population of sorghum in assocliation of plgeonpes were at

per, indicating good essociatloaship of CSH-9 and pigeonpea

specifically in glven treatments of strip cropping (T1 and T3).
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The reductlon in the yields of sorghum was
more pronounced in case of sunflower as compared to
rigeonpea with the same plant population.

Sorghum end sunflower being more or lessg
similar in habit, height, duration and growth pattern,
the?e‘was qompitition for light, space, moisture and all
other resources of crop production between these two crops
which suppressed all the growth and yield contributing
charecters of sorghum thus getting a very poor yield in
both the proportions., Thls. finding concluded that sorghum

sunflower are not compatible erops for intercroppinge.

Similar results were obtained at sorghum
resesrch station, Parbhani (1974) .end Sheikh and
Upadhyey (1977).

YTELDS OF pIGEoNPEAé

The yield levels of pigeonpea were 2075 Kg/ha
in sole crop followed by 1153 Kg/ha in regular interoropping
. with CSH-6 (T5) 840 Kg/ha in 3:3 row'prqportion (T ) end
'487 Kg/he in W2 rOW'proportions with CSH=9 (T3) and minimum
yleld 375 Kg/ha was recorded in 211 row'pr0po*tion with
CSE-9 (Tg).

Critical review of this finding reveasled that
the recovery of grain yleld of pigeompea in 3:3, 4:2 and
231 row proportion with CSH=9 was 40, 23 and 18 per cent
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respectively in comparison to sole crOp of pigeonpea,
as egainst 55 per cent in control treatment Ty (2t1,

CSH=-6 + BIN=-2),

The cropping effielency of pigeonpea in all
these intercropping treatments in comparison to utiliza~
tipn of land, comes about 80, 69 and 36 per cent in 313,
hiz ang 251 roﬁ'propbrtions with GEHj9 respectively as
against 110 per cent in control treatment STF) in
comparison to_sole erop qf pigeonpea ‘and hence CSH=6
seems to bé most suitable genotype;fb? pilgeonpea under
g:;;row-proportion~whereag C5H~9 seems to be most unsuitable
genotype speclally in 2t1 row proportion., However, looking
to the cropping efficiency of pligeonpea with CSH-9 in 313
and 432 row proportion in comparison to control treatment,
this génotype seems to _be comﬁatible in gtrip cropping
either in 333 or Ls2 rQW'proportfon, rather than regular
intercropping in 281 row proportion.

| From this finding 1t can be inferred that if
at ‘all pigeonpes is to be intercropped with C8H-9 it should
. be teken -either in 432 or in 333 row:proportions.

Shelke (1977), Khan (1979) and Khen (1980)
reported that thera was reduction in the yield of plgeonpea
due to interoropping in comparison to sole cropping of

pigeonpea.
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IIELDS OF SUNFLOWERS

The yield levels of sunflower were 1345 Kg/hs
in sole cropping, 1079 and 785 Kg/hs in 323 and 432 row
proportions with sorghum respectively,

' The reduction in the yleld was due to reduced
plent population in both tha-treatmente and reduction was

more due to compitative effects between sorghum and sunflower.

Though the recovery of the sunflower in both
383 and 432 row proportions was quite setisfactory in
comparigon to sole erop of sunflower, but Gue to its
pronounced effect . on ths sorghum, the recovery of sorghum
grain yidd wes only 2% end 45 per cent in 3:3 and 432 row
proportions with sorghum respectively, indioating most
incompatibility of sorghum and sunflower associationship
u:nder intercropping system. From this finding it can be
concluded that sorghum sunflower intercropping is not at
all suitsble, fessible and sconomiesal.

NET RETURNS: .

The net returns given in the table-32 were
calculated on the basis of prevailing prices in the market
of various oomponants of the crops and the prices of the
input. Though the prioes of the output end input are slways
subjected to the fluctuations, but the fluctuation 1is not
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generally exceeding to the extent of (3) 10-15 per cent.
Thereforse the results obtained from the various treatments

were considered for giving the adhoc recommendstions. -

Ireatments Tqs TB and T5 were at par and
significantly superior to rest of the treatments. This
finding clearly indicates that the modified system of
intereropping in 333 and %2 row proportion specifically
for CSH-9 and BDN-2 was comparsble to our present
recormmended intercropping system of CSH-6 + BIN=-2 in 231
row proportion in which 100 per cent plent population of
sorghum CSH-6 was maintained. Dats on net return further
revesled that the regular intercropping of 2:1 row propor-
tion (Ig4) was not found at sll economicsl for CSH-9 as the
net return obtained in this system was only B.6755/= per
hectere which was significently lower then the trestments
T, end T,. In these treatments (‘1'1 and T3) regular
intercropping was modified to strip cropping of 333 and
432 row proportion of gorghuym + pigeonpes respectively
with 8 maiil objective of avoiding compltative effects
between sorghum end pigeonpea and making the whole system
profitable than the sole crop of CSH~9. These higher net
returns in ’.[‘1 and T3 treatments were obtalned through the
higher yields of sorghum and plgeonpea in compsrison to
treatment T6' The addi,tionai profit obtained in corres~
ponding trestmentswas B,1275/~ and B.1106/- per hectare
then treatment Tg.
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Inspite of eny pforit in sorghum + sunflower
intercropping treatments, there was a loss of 1.1310/~
and 890/~ per hectare in 333 and 4:2 row proportion.of
sorghum + sunflower intercropping treatments respectively
in comparison to sole crop of CSH~9 (T7), indicating

most uneconomical combination.

In sddition to higher net return obtained in
modified strip cropping of sorghum + pigeonpee, it was
found more fesslble, practicable and econvenient in respect
of sowing, interculturing, harvesting ete. in comperison

to 231 row proportion of sorghum and pigeonpea.

Sunfdower was found uneconomicel and

compatible orop for sorghum based interc:l-opping system.
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6. SUMMARY AND CONCLUSIONS

An agronomic investigation to find out
sultable cropping system, for optimising yield recovery
of pulse and ollseed crops undér sorghum besed inter=-
eropping sfstem was carried out during kherif, 198% at
Sorghum Research Station, Parbhani. The soil of
experiment was c¢layey in texture and uniform in slope,

medium in nitrogen and alksline in resction.

The experiment was laid out in randomised
block design with nine treatments replicated thrase times.
Treatments consisted, four treatments of 3:3 and 422 row
proportions of sorghum + pigeonpez/sunflower, two treat-
ments in 231 row proportion of CSH-6 snd CSH=-9 with
pigeonpee and three treatments of respective sole crops

(sorghum, pigeonpea end sunflower).

Besides yleld data, periodical observations
were recorded on growth and yield contributing characters
of 811 the three crops i.e. sorghum, plgeonpea and sunflower
to evaluate treatment effects. Some important findings
emerging out from this investigation are summsrised below.
‘SORGHUMS

The growth attributes viz., height, number of
leaves, leaf area per plant in general had shown differences

due to various treatments.
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In sorghum + pigeonpea treatments with 333,
432 and 281 rows had shown beneficial effects on growth
characters of sorghum and had recorded more wvalues of gll
the characters than sole crop vwhere asjisunflower assoclated
sorghum in both 383 and 4:2 row proportion had shown reduced
walues of growth characters as compared to sole and inter-

cropped sorghum with pigeonpea.

Similerly, regerding yileld contributing
characters, through these were no differences between the
treakmentsjin respect of length and breadth of earheed but
testgweight,_weight of grains per head had shown the same
trénh that was found in yileld contributing characters of

|
sorghum.

P IGEONP Eqs

f The height, number of branches, dry matter per
plan& wes affected significantly by verious treatments, The
values of helght, number of branches, dry matter per plant
were found to be maximum' ih sole crop and had shown reduc=-
tion in g1l the treatments of  sorghum associsted plgeonpes.
The reduction was meximum in case of treatment T, (CSH-9
and Bb&-a in 281 row proportion) as compared to sole orop

(Tg) end was minimum in case of pigeonpea grown in associabion
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with CSH-6 in 231 row proportion (Tg) which was
followed by (Tl (323 row proportion of sorghum and
pigeonpea) and T3 (432 row proportion),

The yileld contributing characters like number
- of podsy weight of grains/plant had shown significent
differences. Treatment T8 of sole crop hed recorded
maximum values of these yield contributing characters
followed by T (control 'treatment), T, and Ty with 3:3
and 432 row proportions of sorghum and pigesonpes respec-
tively. The lowest values of yield 'eontributing charsc-
ters w¢re obtalned in trestment T, with 281 row proportion
' of CSH-§ and BDN-2, ' Regarding test welght the trestment
differences were not upto the level of significance.

Similarly, nitrogen and protein content of

»

pigeonpea grain was not affected by the various treatments.

SUNFLOWERs

L {’lleight, mumber of leaves, stem girth and dry
matter were affected significently by the various treatments.
Treatment T9 of sole orop had rgcordgd,higheét_jalues of
height, mmber of leaves, stem girth and dry matter accumila-
tion per pl§nt follgyed py‘Ta with 333 row proportions of
‘sorghum + sunflower. Lowest valueé of above glven growth
characters were recorded in treatment T) with 432 row

proportion of sorghum and sunflower.
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Similerly, regarding yield contributing
characters viz., head diameter, weight ‘of the grains
per head, test weight were maximum in .trestment T8
followed by trestment T2 and Th'

The trend of nitrogen, protein and oil content
wvas Just similar to thet of growth and yileld contributing
chaprgcters. {?aximum grain yleld of sorghum was obtained
‘ in treatment T7 which was st par with treatments Tl and T3

and significantly superior to rest of the treatments.

Among intercropped treatments, treatments Tl
and T3 were st par and significantly superior to other

treatments

Pigeonpea was found compatlble and sunflower
was found compitative for sorghum based intereropping system.

In pigeonpea and sunflower the ylelds of sole
erops were significantly more than thelr respective
intercropped treatments. Under intercropping of 3313 row
proportion geve higher yields than W2 roy'proportion.in
case of bobh the crops.
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Net returns obtained in 42 and 3t3 row
proportions of sorghum + pigeonpea was comparsble to
that of CSH-6 » BIN=-2 intercropping trestment in 231
row proportion and significantly superior then sole
orop of CSH=9 (ﬂy) or its intercropping with pigeonpea
in 231 row proportion (T.).

Sunflower was not found at all economical

for sorghum based intercropping system.

CONCLUSIONS

. , Sorghum CSH=-9 being very high yielding and
most popular hybrid among the cultivators as compered to
CSH~6, canﬂpe very well intercropped with pigeonpea either
in 3:3 or 412 row proportion of sorghum CSH-9 and BIN-2
-fbr meking the whole system profitable than sole crop of
'CSH~9 or intercropping of CSH=9 in 231 row proportion
with pigeonpea, .under Marasthwada agroclimatic conditions
specificelly in medium to heavy soils, with reinfall
ranging from 500~800 mm.
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