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FERTILIZER REQUIREMENT OF RICE GROWN AFTER 
POTATO IN POTATO-RICE ROTATION* 

. ! 

V.S. Kushwah1 and J.S. Grewal:! 

ABSTRACT : Field studies were conducted from 1984 to 1987 to ~tudy the residual effect of NPK applied 
to potato on the maOuI1al requirement of rtce at the Central Potato Research Statton. Patna. Recommended 
dose of ISO kg N. 60 kg P2 0& and 100 kg ~ O/ha was applied to potato cv. Kufrt Slndhurt and 
dtfferenttal doses of NPK were given to nce cv. Stta The results revealed that NPK applied to potato 
reduced the PK dose for nee by,509f, In the first year and 100% In the second year of the rotatton but 
there was no reduction In N doSe. In the third y~ significantly higher grain yield was obtained With the 
recommended dose of 80 kg N. 40 kg P2 Os and 20'kg ~O/ha. compared to all the other treatments. It Is 
concluded that nce grown after potato may be supplied With 80 kg N. 20 kg P20 S and 10 kg ~O/ha in 
the first year.only 80 kg N/ha in the second year and 80 kg N. 40 kg P20 5 and 20 kg ~O/ha In the third 
year of potato-nee rotation. 

INTRODUCTION 

Direct as well as resIdual effect of FYM. PK and P are less pronounced on wheat. 
maize and rice than potato in rotations and the residual effect of these manures/ 
fertfl1zers was sufficient to meet P and K needs of cereals but not of potato(3).Fert1l1zers 
applied to potato leave some resIdual effect on succeeding crops (2). Upadhyay & 
Grewal (4) found that the effect of PK fertilizers and FYM was Significant on the yiel::! 
of large size tubers only and the reSidual effect of PK fertilizers and FYM ww.~ ~uIte 
pronounced on the succeeding wheat crop in potato - wheat rotation. Potato responds 
well to NPK fertilizers and large increases in tuber yields have been reported with 
Increased doses of fertilizers. Information on the fertilizer requirement of rice grown 
after potato. necessitated the 'present study which was aimed at quantifying the NPK 
doses for rice grown after potato with the recommended doses of NPK fertilizers in 
potato - rice rotation. 

MATERIALS AND METHODS 

A field experiment was conducted for three consecutive years (1984-85) to (1986-
87) at the Central Potato Research Station.Patna (Bihar) to find out the fertil1zer 
requirement of rice grown after potato in potato -rice rotation. The soU of experimental 
site was -~Uty clay loam type. having pH 7.8. organIc carbon. 0.85%,- avaIlable 
phosphorus 17.2 kg and availble potassium 175kg/ha. The recommenped dose of 
NPK (150 kg N. 60 kg P2Qs and 100 kg K:z0/ha) was applied to potato and differential 

·Pub,llcatton No. 1202. CPRI.Shlmla \ 
1. Central Potato Research Statton. Post Bag No.4. Morar. Gwal10r - 474 006 (MP). 
2. Central Potato Reseaarch Institute. Shlmla - 171 001 (H.P.). 
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Fertilizer requirement ofrtce after potato 

doses,of NPK (50%and 100% of the recommended dose -80kg N, 40kg P2 as and 
20kg ~O/ha)were applied to rice crop each year. The experiment was laid out with 
seven fertilize~ treatments, each having a gross plot size of 7.2 x 2.4m in randomized 
block desigI{with three replicates. Well sprouted 35-40 g tubers were planted at 60 
x 20 cm spacing on 17.11.84, 30.11.85 and 17.11.86 and harvested on 8.3.85, 
14.3.86 and 11.3.87 In the first, second and third years of study, respectively. After 
the harvest of potato crop, field remained vacant and transplanting of rice cv. Slta 
was done at 15 x15 cm spacing each year on 16.7.85, 19.7.86 , 28.7.87 and 
harvesting on 11.11.85, 21.10.86 and 6.11.87 respectively. Sowing of rice nursery 
was done on 11.6.85, 18.6.86 and 2.7.87 in the first, second and third years of 
experimentation, respectively. 

Half the dose of N and full dose of P and K as per treatment wer~ applieJ at 
planting in potato and at transplanting in rice. NPK doses were applied through 
suphaZa (20:20:0), ammonium sulphate and muriate of potash in first year and 
through calcium ammonium nitrate (CAN), single super phosphate and muriate of, 
potash in second and third year of study. Top dressing of 50% N was done through 
CAN in 1985-86 and 1986-87 in potato at 25 days after planting at the time of 
earthing up. Top dressing of 25% N through urea, in all the three years of study, in 
rice crop, was done each at 40 and 75 days after transplanting. 

RESULTS AND DISCUSSION 

Grain yield : Average g~n yields of rice were 30:8, 23.8 and 38.4 q/ha in the 
first, second and third years of study. Lower yield in the second year (1985-86) was 
becuse of severe damage caused by Gandhi bug at the time of grain filling stage. 
Differential application of NPK showed that the highest yield of rice (35.8 q/ha) was 
obtained by applying 80 kg N, 20 kg P 2 0 5 and 10 kg ~ a /ha in the first year and 
only 80 kg N/ha in the second year (29.3 q/ha). The above yield in first year was 
also found to be at par statistically with 40 kg N, 20 kg P2 as and 10 kg ~ O/ha 
(32.4 q/ha). however, keeping in view the heavy losses due to leaching and 
volaWization and low recovery of N during rainy season in rice crop, former differential 
dose (80 kg N, 20 kg P2 Os andl0 kg K.z O/ha) may prove better than the latter dose 
(40 kg ~, 20 kg P?OS and 10 kg ~O/ha). 

The results indicate that residual effect of NPK applied to potato reduced the PK 
dose of rice by 50% in the first year and 100% in the second year of potato - rice 
rotation. There was no reduction in N dose. However, in the third year of rotation 
(1986-87), the highest gratn yield (52.4 q/ha) was obtained with 80 kg N, 40 kg P

2 

0 s and 20 l,tg K.z O/ha which was Significantly higher than the rest of the treatments. 
It indicated that in the third year of rotation, NPK applied to potato did not leave 
suffiCient residual effect of P and K which could meet the requirement of rice partly 

. or wholly. Hence, the dose of P and K alongwith the N @ 80 kg/ha need to be applied 
@ 40 kg P

2 
as and 20 kg K.z O/ha (Table 1). Chatterjee & Mondal (1) found that the 

\ 
sub~equent crops follOwing potato, viz. Jute, mung (green gram), rice, maize etc. 
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Table 1. Residual effect of NPK appUed to potAto on the manurial requirement of paddy in 
potato - rice rotation 

Fertlllzer (kg / hal Paddy grain yield (q/1:la) 

N P2 0 5 ~O 84-85 85-86 86-87 Mean 

0 0 0 28.6 liP 28.8 25.2 
40 0 0 27.3 22.1 34.5 28.0 
40 20 10 32.4 22.7 37.9 31.0 
40 ,40 20 27.8 24.2 40.4 30.8 
80 0 0 30.3 29.3 37.5 32.4 
80 20 10 35.8 24.0 37.0 32.3 
80 ,40 20 33.1 ,26.5 52.4 37.3 
Mean 30.8 23.8 38.4 
SEm':I: 1.7 1.8 2.9 
CD(0.05) I 5.2 , 5.5 8.9 

need not be fertilized with P and K except the application. of recommended doses of 
N to the individual crops in the system. The contrary findings may be due to higher 
yields of potato (275 to 386 q/ha)in the present study which might have resulted in 
more removal of PK nutrlents as compared to the study carried out by ChatteIjee & 
Mondal (1) where potato yield levels were in the range of only 160 to 180 q/ha. In 
the present study. the average tuber yield in 1984-85. 85-86 and 86-87 obtained 
was 386. 275 and 275 q/ha. respectively. Higher tuber yield in flrst year may be 
owing to better soil conditions at the time of planting compared to second and third 
year of experimentation. Tuber yields with all the fertilizer treatments in all the 
three years were at par'statistically. 

Thus. from the present study it may be concluded that in potato-rice rotation. 
potato cv. Kufri Sindhuri planted at 60 x 20 cm may be supplied each year with 1:50 
kg N.60 kg P20 5 and 100 kg ~O/ha. The succeeding rice crop may be fertilized with 
80 kg N. 20 kg P205 and 10 kg ~O in the first year. only 80 kg N in the second year 
and 80 kg N. 40 kg P20 5 and 2,0 kg ~O/ha in the third year of potato - rice rotation. 
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EFFECT OF FERTILIZER N RATE AND NITRIFICATION 
INHIBITOR ON THE NUTRIENT UPTAKE OF ~OTATO 

-1. ·MlCRONUTRIENTS 

P. StaUn* and J. EDZJDann l 

ABSTRACT: Field experiments comprtslng four levels of N(0.80. 160 and 240 kg/ha). alone and In 
combination With a nttriftcation inhibitor CMP. revealed that the uptake of B. Zo. Mn and Fe by potato 
plant Increased With the advancement Of crop growth. The N application had a positive effect on the 
micronutrient uptake during the growth period. In the presence of CMP. the B and Zo uptake were 
Increased. on the other hand. the Mn and Fe uptake were decreased. A crop of 100 q fresh tubers 
Inclusive oUts hauIms on an average removed 37 g B. 88 g Zn. 134 g Mn and 749 g Fe/ha. 

INTRODUC'l'ION 

One of the ways to increase the fertilizer N use effiCiency is the use of nitrification' 
inhibitor which can induce a dominated aIIlIDonium nutrition in plants and thereby 
min1mize losses of N through leaching. volatlllzatlon and denitrification. It is not yet 
clear whether the dominated ammonium nutrition is benefiCial to all plant species. 
The past studies with maize (6). winter wheat (4) and potato (8) showed a change in 
the uptake pattern of nutrients particularly mlcronutrients through application of 
ammonium sulphate when compared with CAN. Since those studies were made 
without use of nitrification inhibitor. the effect observed may be due to S042 action. 
There Is paucity of information on the response of N hutrition under field conditions 
on the uptake of micro nutrients at different growth stages. Moreover. the recent 
developments in agrtculture compel the farnlers to concentrate on the problem of 
optimal supply of micronutrients to 'the high yielders. Therefore the present study 
was undertaken to find out the effect on N fertilization and nitrification inhibitor. 
CMP (1- Carbamoyl - 3(5) - methyl pyrazole) on the uptake pattern of micronutrients 
during the growth pertod of potato crop. 

MATERIALS AND ME'QfODS 

Field experiments were conducted during 1982 and 1983 on sandy loam leached 
soil at the Probsthelda Experimental Station Df the Institute of Tropical Agriculture. 
University of I.eipztg. Germany. Some chemical properties ~ the expertmantal soil 
are given in table 1. 

• Present address: TamI Nadu Rice Research Institute. j\.dhuthural-612101. 
Horticultural Research Station. Yercaud 636 602 rramil Nadu), 

2. Instlcultural Of Tropical Agriculture. 0 -7030 Leipzig (Oermany), 
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Table 1. Chemical properties of the uperimental soU (0-20 em depth) 

Properties 1982 
/ 

1983 

pH (N/I0 KG 1) 6.15 5.61 

Humus (%) 2.04 

CEC (m.e/l00g soU) 8.50 7.85 

Total- N (rog f"lI100 g soU) 84.01 (05.47 

P (rog P/loo g sbU) 21.80 12.70 

K (mg K/lOO g soU), 20.50 I 14.63 

ca++1 (m. e/lOO g soil) 6.02 . S.88 

Mg++' (m. e./lOO g soU) 0.51 0.45 

B (ppm) 1.52 1.01 

pu (ppm) 8.001 5.25 

.Zn (ppm) 7.12 5.02 

!dn (ppm) 32.00 45.00 

Fe (ppm) 65.00 51.00 

+) exchangeable. 

The. treatments were. arranged in a factorial experiment deSign and· replicated 
four times. There were eight treatments compriSing four levels of N Viz •• O. BO. 160. 
and 240 kg/ha as urea alone. and in combination with nitrification inhIbItor 'eMP' 
(4 kg/ha substance). eMP dissoloved in water directly sprayed and worked fInnied1ately 
10 cm depth into the soil prior to urea application. All plots reveived a basal dose of 
47.2 kg P /ha as superphosphate and 200 kg/ha as muriate of potash. Seeds of 
potato cv. Adretta. a medium duration variety commonly grown in the former GDR. 
was planted in plots measuring 6m x 4.B m. 

During the crop period. plant samples (foliage and tubers) were taken at four 
different growth stages (tuber initiation. flowering. tuber bulking phase and 
physiological maturity). The samples collected at different periods were estimated for 
dry matter wel.ght (foliage and tubers) and the contents of micronutrtents. B content 
was estimated following the method of Brown (2). while Zn, Mn and Fe were determined 
with atomic absorption spectrophotometer. The uptake of various micro nutrients 
was calculated by multiplying the concentration of mfcronutrients In haulms and 
tubers with dry matter yield at different stages of growth. 

RESULTS AND DISCUSSION 

The pooled data pertaining to the uptake of micronutrtents ( a, Zn, Mn and Fe) 
dUring the growth period are presented in tables 2-5. 

Boron: The results in table 2 reveal that B uptake by the tops Increased steadily 
and reached its maximum at tuber bulking phase. while the B uptake by tubers 
continued to increase till physiological maturity. 
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Effect of fertlllzer N rate and nitrification 

T~le'2. B uptake (g/hll) during the growth period at different N level. 

N levelsj B uEt.ake (2/haJ 

(Kg/ha) , • ' lOps Tubers 
Days· 21 35 65 100 35 65 100 

WtthoutCMP 

0 17 47 70 44 9 24 41 
80 24 43 76 73 11 25 43 

160 27 47, 102 99 11 26 50 
240 23 51 109 55 12 27 55 
Mean 23 47 89 68 11 26 47 

WithCMP 

a 14 49 74 46 10 28 44 
80 28 47 79 57 13 30 45 

160 27 76 137 87 13 35 50 
240 27 67 137 78 10 35 53 

Mean 24 60 107 67 12 32 48 

CD (0.05) 11.07 N.S. 
N levels N.S. N.S. ) 
CMP N.S N.S. 
NxCMP 

• after emergence 

The results revealed further that the amount of boron already taken up by the 
flowertng pertod ( on 35th day) accounted for 50 - 62% of the total B r~quirement of 
potato at physiological maturity. From that. nearly 10% B was transported to the 
tubers at the same period (flowering). According to Bergmann and Neubert (1) the 
potato plant has a high demand for boron in the pertod of intens1ve foliage growth 
and flowertng. 

It can be seen that the different N levels tried promoted the B uptake durtng the 
growth pertod (Table 2). The positive effect of the B uptake was more pronounced in 
tops tlian that in tubers. These values are in consonance with Katalyrnow (5). In the 
presence of eMP. the B uptake by the tops and tubers during the growth pertod was 
considerably higher than in its absence. At the time of highest B uptake (65th day) 
the differences were distinct. It is of interest to note that the actual value of uptake 
at physiological maturity for a crop of 100 q fresh tubers inclusive of its haulms. 
was 37 g of boron/ha from the soil. 

Zinc : The Zn uptake by the tops and tubers continued to increase steadily till 
physiological maturtty (Table 3). The quantity of zinc already taken up by the crop 
until the flowering period amounted to nearly 49-53% of the total Zn requirement of 

. potato at physiological maturtty. From that. 16% Zn was transported to the tubers 
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Table 3. Zn uptake (g/ha) during the growth period at different N ,levela 

N levels/ Zn uptake (g/haJ I 

(Kg/hal Tops , Thbers 
Days· 21 35 65 100 I 35 65 100 

WithoutCMP 

0 50 72 84 81 40 86 " 128 
80 88 83 138 99 45 99 128 

160 65 90 109 160 40 95' 144 
240 53 98 116 152 40 101 145 

Mean 64 86 112 123 41 95 136 _, 

WithCMP 

0 76 92 100 93/ 49 106 155 
80 107. 101 122 134 48 104 120 

160 95 131 126 180 .50 III 136 
240 53· 100 126 193 42 116 138 

Mean 83 106 119 150 47 109 137 
I 

CD (0.05) 
N Levels 30.5 N.S. 
CMP 15.1 N.S. 
NxCMP 21.3 N.S. 

• after emergence 

at the same peIiod (flowering). Furthermore, the accumulation of Zn in tubers 
makes out 51% of the total Zn uptake at matuIity. The different levels ofN tried led 
to a general increase in Zn uptake by the tops and tubers during the growth period. 
The use of nitrification inhibitor, CMP Increased the Zn uptake by the whole plant 
during the growth peIiod. At the time of physiological maturity. the increase In Zn 
uptake by the whole plant accounted for averagely 11% due to use of CMP. On an 
average. 88 g of ztnc/ha Was removed from the soU by a crop of 100 q tubers 
inclusive of its haulms. . 

Manganese: The Mn uptake by tops and tubers increased with the advancement 
of crop growth ( Table 4). In the flowering period. on an average, 47-61% of the total 
requirement of Mn at the physiological maturity was met by the crop. From that, 
only 4% was transported to the tubers duIing the same period (flowering). Fritz (3) 
reported high demand for manganese at the time of flowering in potato crop. The 
different N levels increased Mn uptake by the tops and tubers during the growth 
period. The increase in the total Mn uptake at physiological maturity was found to 
be between 76 and 80% at 240 kg N/ha with and without CMP, respectively over 
control. An increase in Mn uptake by N application in crops other other than potato 
has been reported (4. 6, 7). The use of CMP led to reduction in Mn uptake by the 

. I 

tops and tubers duIing the growth period particularly at the highest N levels, 240 
kg/ha tried. The reason for the general reduction of Mn uptake may be the antagonistic 
relationship of nutrient ions. The data show that a crop of 100 q tubers inclusive of 
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Effect of fertillzer N rate and nltrlft<;atlon 

Table ,4. MD uptake (g/hll) during the growth period Ilt differeDt N lev. 

N levels/ Mn ':!£.take (g/haJ 

(Kg/ha) / 1bps Thbers 
Days· 21 35 65 100 35 65 100 

WithoutCMP 

0 33 136 216 169 13 45 68 
80 49 167 319 344 15 53 83 

160 49 188 226 567 16 55 84 
240 58 259 351 335 19 49 92 

Mean 47 188 278 354 16 51 82 

WithCMP 

- 0 30 148 239 194 14 43 68 
80 42 255 175 213 14 63 68 

160 33 279 425 440 19 68 110 
240 32 201 279 378 12 54 83 

Mean 34 221 280 306 15 57 82 
CO(0.05) 
N Levels 34.2 N.S 
CMP 17.5 N.S 
N.CMP 24.3 N.S 

·after emergence. 

Table 6. Fe uptake (g/ha) during the growth period at differeDt N levu 

N levels s/(Kg/ha) Fe ':!£.take (9_/haJ 
1bps Thbers 

Days· 21 35 65 100 35 65 100 

WithoutCMP 

0 473 794 1250 1235 128 453 458 
80 631 833 1311 2199 159 449 638 

160 583 1536 1407 2818 176 529 659 
240 511 1985 1330 1272 193 560 710 

Mean 550 1287 1330 1872 164 498 616 

WithCMP 

0 350 850 1109 1254 135 467 534 
80 633 1336 1021 1474 150 460 580 

160 525 1534 1710 1930 212 572 670 
240 402 1095 1420 1215 180 522 659 

Mean 478 1204 1315 ·1468 169 505 
CD (0.05) 
N Levels 53.2 28.5 
CMP 26.5 N.S. 

'NxCMP 38.3 N.S. 

• after emergence 
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its haulms removed on an average 134 g of manganese/ha from the soil which can 
/ 

give a guideline for deriving the Mn requirement of potato crop. 
I 

I 
IrOD : Like Mn uptake! the Fe uptake by the tops and tubers showed a steady 

increase during the growth periods (Table 5). The total uptake increased till 
physiological maturity. The high demand at tl,le maturity period W<J.S also observed 
fu the, previous study with potato (8). The results reveal further that the amount of 
Fe already taken up by the ,crop accounted for 58-66% of the to~ Fe requirement of 
the crop.' From that. nearly 7-8% Fe was ~sported to the tubers at flowering. The 
different N levels promoted the Fe uptake by the tops and tubers during the growth 
period. S1m11ar results were also obtained in winter wheat (4). The data relating to 
the Fe uptake by the tubers show that th~ application of 240 kg N/ha with and 
without inhibitor recorded an increase in Fe uptake of 23-55% at physiological 
maturity when compared to the control. The use of CMP caused a decrease in Fe 
uptake during the growth period. From the present study. it Is noteworthy that the 
Fe removal by 100 q tubers/ha inclusive oftts foliage amounted to 749 g/ha. 
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NITROGEN NEEDS OF POTATO 
WHEN PLANTED ON DIFFERENT DATES 

M.V. SINGHI 

ABSTRACT: Two years' data showed significant Improvement towards tuber yield due to different dates \ 
of planting. nitrogen levels and their interaction. November 1st planting proved to be beneficial than later 
dates and highest tuber yield (500 q/ha) was recorded in case of 200 kg N/ha and 1st November 
planting With maximum net return as well. 

INTRODUCTION 

The time of planting determines the length of the growing period of a potato crop 
which influences the yield and tuber size of the produce. Planting time also influences 
the yield in ware crop of potatoes (2. 3. 4). The increase in yield with applied 
nitrogen has earlier been reported by Ghose and Gupta (1). The present expriment 
was therefore conducted to study the response of nitrogen for different dates of 
planting of potato. 

MATERIALS AND METHODS 

Field experiments were conducted in completely randomized block design at 
Narendra Dev Agricultural University Vegetable Farm. during 1991-92 and 1992-93. 
The combinations of four dates of planting (1st. 10th. 20th and 30th November) and 
four levels of nitrogen (80. 120. 160. 200 kg/hal were randomy allocated. The soil of 
the experimental plot was sandy loam in texture and alkaline in reaction (pH 7.8). It 
was poor in organic carbon (0.25. 0.30%) available phosphorus (14.5 and 16.5 kg/ 
hal and available postassium (100 and 120 kg/hal in 1991-92 and 1992-93 
respectively: Phosphorus and potash were applied @ 80 kg and 100 kg/ha respectively 
through single superphosphate. and muriate of postash. Medium sized tubers (50 g) 
ofKufrt Badshah were planted at 60 x 20 cm spacing in plots measuring 3.6 m x 3.0 
m. All the cultural operations were done as and when required. The growth characters. 
viz. germination. plant height. number of leaves/plant and number of stems were 
recorded at 30. and 60 days after planting. The crop was harvested at 90 days of 
planting for each date of planting, in both the year:s. 

RESULTS AIro DISCUSSION 

Vegetative growth : The results pertaining to vegetative characters (Table' 
reve~ed that the plant height. number of stems/m2 and number of leaves/plar 

1. Department of Vegetable Science, N.D. University· of Agriculture and Technology. Kt<;11a!}!':':j_ 

FaJzabad 224229 (up). 
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varted Sign1ftcantly under the influence of treatments. The maximum height of plant. 
number of leaves and stems/plant were recorded in crop planted on 1st Nov. and 
applied with 200 kg N ha which was significantly more than the rest of the treatments 
in both the years. • 

,Tuber yield : The yield of potato was slgnlficatly higher in -first November 
planting than subsequent dates of plantings in both the years of investigation. The 
appl1ca1;ion of nitrogen increased the yield sign1cantly with increasing doses upto 
200 kg N/ha in both the years. which may .be attributed to Significant increase in 
tuber germination. increase in plant height. number of leaves/plant and number of 
stem/m2. 

Gradewlse yield : As regards the production of different grades of tubers. the 
first November planting was found most effective over other dates. Similarly the 
highest dose of'200 kg N/ha effectively increased the A and B grade tubers in both 
the years. There' was least production of C grade tubers with the maximum dose of N 
(200 kg) in both the years. The dates of plantings and nItrogen levels interacted 
sign1ftcantly in different grades of tubers. The first November plantings in presence 
of 200 kg N/ha brought about the maximum production of A and B grade tubers. 

Economics of treatments : It is clear from the results that the highest returns 
over 80 kg N/ha was recorded with 200 kg nitrogen /ha on first November planted 
crop followed by lOth November planted crop with the same nitrogen level (i.e. 200 
kg N/ha). The application of 200 kg N/ha showed the maximum benefit in different 
dates of planting from 1st to 20th November while in 30th November planting. the 
trend was reversed. maximum benefit being derived from the application of 200 kg 
N/ha. 
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KEEPING QUALITY IN ADVANCED POTATO , 
SELECTIONS DURING NON-REFRIGERATED STORAGE 

Devendra Kumarl , H.N. Raul :& aDd S.V. S:lDgh 1 

ABSTRACT: StorabWty of advanced potato selections. vIZ. MS/79-lO. MS/78-46. JI-5857. JI-1857. ' 
PJ-376. g8/ A9-120. IN-1758 and cv. Kufrl Chandramukhi (control) was studied from March to June In 
evaporattvely (passive) cooled potato store-ECPS. The intensity of sprouts (g/kg tuber) was lowest In 
MS/79-10 and MS/78-46 In ECPS as well as at room temperature. ~ss In weight of tubers was also low 
In these two selections both at 60 and 90 days of storage. Keeping quality In general was better In ECPS 
than at room temperature. 

INTRODUCTION 

Cold storage facilities in India are not adequate to store the required quantity of 
potatoes (1). Huge quantity of potatoes are stored in couney stores especIally during 
March- June (3). These months In North Indian plains are characterised by high 
ambient temperatures and low relative hUmidity which are highly unfavourable for 
potato storage (2). Good storab1l1ty of potato genotype is indispensable for its wider 
acceptability and greater utilization. The present paper outlines the storage behaviour 
of advanced potato selections In comparison with a well known good-keeper cv: Kufri 
Chandramukhl in two non-refrigerated storage regimes. viz. ordinary room and 
evaporatively (passive) cooled potato store (ECPS). 

MATERIALS AND METHODS 

Storage studies with different advanced selectIons of potato (Solanum tuberosum 
L.J were carried out at Central Potato Research Station. Modipuram. Meerut durtng 
1991 and 19'92. Healthy. cured and clean tubers of uniform Size (40-50 g) were 
selected for cv. Kufri Chandramukhi (Control) and advanced potato selection. viz. 
MS/79-10. MS/78-46. JI-5857. JI-1857. QBA/9-120. PJ-376 and IN-1758. Selected 
tubers were stored from mid-March to mid...June in four replications of 100 tubers 
each in heSSian bags in ordinary room (21.0-35.9°C. ~RH 55-88%) and in ECPS 
(17.2-30.9° C. RH 72-91%). ECPS Is a sImple potato store developed by CPRI. 
Shimla in which microclimate is kept coolon the basis of passive evaporation of 
water (2). ' 

Ten randomly selected and marked tubers in each bag were weighed at 15 days 
interval for measuring the loss in weight of tuber. The percentage of sprouting (as 

1. Central Potato Research Station. Modlpuram-250 110. Meerut (UP). 
2. Central Potato Reasearch Station. P.O. Model Town. Jalandhar-l44 003(Pb.). 
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number of sprouted tubers). rottage and sprouting intensity (weight of sprouts per 
unit weight of tuber) were recorded fortnightly jthroughout the storage period. The 
temperature and relative hUmidity were record~d dally at 8.0 a.m. and 2.0 p.m. in 
ECPS. at room temperature and ambient. Results ,obtained during two years under 
inves.tigation were pooled and are reported here, / , 

J 

RESULTS AND DISCUSSION 

Storage behaviour: Weekly average of temperature and RH at ambient. room 
temperature and inside ECPS are presented i~ table 1. 

i 

Table 1. Tempenature ADel relative humiclity (weekly average) at ambient. room tempenature anel 
in ECPS eluring storage (mean of 1991 ADell99~_ -

Time Ambient (A) Room (R) ECPS (E) 
A R ± Over A E ± OverA ±OverR 

1. TEMPERATURE (0C) 

a.Oa.m. Max. 2B.l 32.7 +4.6 2B.4 +0.3 -4.3 
Min. 17.7 21.0 +3.B 17.2 -0.5 -3.B 

2.0 p.m. Max. 40.5 35.9 +4.6 30.9 -9.6 -5.0 
Min. 25.B 24.6 -1.2 23.3 -3.5 -2.3 

2. RELATIVE HUMIDI1Y (%) 

a.Oam. Max. 77 BB +11 90 +13 +2 
Min. 42 69 +27 76 +34 +7 

2.0 p.m. Max. 4B BO +32 91 +43 +11 
Min. 2.5 55 +30 72 +47 +17 

ECPS VB ordinary room : Sprouting (percentage and intensity) in all the selections 
and control was invariably higher in ECPS than in the room both at 60 and 90 days 
after storage (DAS) (Table 2). Higher RH and moderate temperature. observed mostly 
in ECPS, have been reported to encourage sprouting in potatoes (4). The rotting and 
loss in weight of tubers in all the stored mat~rial remained markedly lower in ECPS 
after 60 and 90 DAS. Magnitude of weight loss in ECPS have earlier been reported to 
be only about half of that in potatoes stored in ordinary room (5). 

Control VB selections : Three selections namely MS/79-10, MS/78-46 and 
JI-5857 showed moderate weight loss (5.9-8.1%) at 60 DAS in ECPS. which was 
comparable to control (6%) and Significantly lower than the other selections (Table 
2). These three selections also performed better at 90 DAS in ECPS, particularly 
MS/79-1O. and MS/78-46 which showed minimum weight loss (11.5 and 11.6% 
respectively) as against control (12.3%) and other selections (15.5 and 20.1%) O'able 
2). Although rottage of tubers in MS/79-10 and MS/78-46 was marginally higher 
than control yet the significantly lower intensity of sprouts helped minimize the 
weight loss in these two selections both at 60 and 90 DAS in ECPS. The superiority 
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in keeping quality parameters in selections MS/79-10 and MS/78-46 in ECPS was 
also maintained in room temperature storage. Sprouting and rottage of tubers were 

I 
markedly lower than control which resulted in the IIl1nimum weight loss (8.4-9%) In 
the two selections as against control (13.6%) at 60DAS and (16.1-16.2%) against 
control (18.7%) at 9,0 DAS at room temperature. In general. all the selections showed 
higher sprouting ~d lesser rottage than the control at room temperature~ 

These results indicate that among all the selections tested. the keeping quality of 
selection'MS/79-10 and MS/78-46 ~s superior in both the non-refrigerated storage 
conditions. Storage performance of theE!e two sel~ctions was significantly better than 
the control cultivar Kufri Chandramukhi at room~ temperature. 

I 
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TUBER PRODUCTION IN RELATION TO WEATHER 
PARAMETERS AND AGROMETEOROLOGICAL ,INDICES 

\ 
PREVAILING DURING DIFFERENT· PHENOLOGICAL 

STAGES OF POTATO CROp· 

Abker NoorudcUn1, A.N. Mehta2 and H. R. Pate12 

ABSTRACT : Significant negative correlatlon of tuber yield With maximum. minimum and mean an­
temperatures in the stage ~ (vegetative and tuber ln1tlatlon phase) and with mean soil temiieratures in 
the stages ~ and ~ + ~ (vegetative phase and tuber development phase) indicated the favourable effect 
of low soil and air temperatures dUring these stages in contributing towards the higher tuber yield. A 
high positive correlation between accumulated absorbed photosyPthetlcally active radiatlon (~. APAR) 
in the stages ~. ~ +~ and R:, (tuber bulking stage) + R4 (physiological maturity stage) and tubEir yield at 
physiological maturity was notlced. The fact that tuber yield was positively correlated With thermal 
regimes i.e. accumulated growing degree days (accu. GOD). accumulated hellothermal unit (accu. HrU) 
and accumulated soil temperature (accu. sn indicated the indirect positive contributlon of these 
agrometeorological indices to the tuber yield. The path coeffiCient analysiS revealed three important) 
parameters. vtz. min. T in the stage~. accu. APAR in the stage ~+~ and accu. GOD in the stage R:, 
which could be used effiCiently in predicting the tuber yield. 

INTRODUCTION 

Despite the fact that it is very difficult to separate direct effects of environmental 
factors from those that are interrelated. much research on potato growth environment 
relationships has been directed towards specific phases of development or a single 
environmental variable. Potato Is a weather sensitive crop and for the yield 
improvement in this crop. it is 1Inperative to know the relative contribution of 
different weather parameters/agrometeorolOgical indices. The interdependence and 
interrelationship of different weather parameters/agrometeorologtca11ndlces which 
could contribute to the potato production are very important. The studIes with 
respect to correlation and path analysis of potato tuber yield with weather parameters 
and agrometeorologlcal indices are limited and so to say. virtually not available in 
literature. To understand this. the correlation and path-coefficient of d1fferent weather 
parameters/agrometeorolOgical indices with potato tuber yield were worked out. 

;MATERIALS AND METHODS 

The investigation on potato crop (cv. Kufri Badshah~ was undertaken in the rabi 
seasons of the years 1991-92 and 1992-93 on loamy sand soil of the College Agronomy 
Farm. ~.A College of Agriculture. Gujarat Agricultural University. Anand Campus, 

·Part of Ph.D. ThesiS 1994 of the sentor author. IPresent address : P.O. Box 15001. SANA'A Republic of Yemen, 
2. Department of Agrometerology. GUJarat Agrll. University. Anand 338110. 
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Anand (Lat. 22 0 35'. Longi. 72 0 55' and 45.1 meters A.M.S.L.). Investigations 
comprised field experimentation laid out in split plot design replicated six times with 
three dates of planting ( as main plot treatments) viz. '3rd November (DI)' 16th 
November (02) and 30th November (03) except in 1992-93. the first planting date (01) 
was on 9th November and with four irrigations with tht: levels (as sub-plot treatments) 
viz. irrigation when the availabl~ soil mOisture (ASM)jreached a value of 75% of the 
total ASM (I). irrigation when the ASM reached a value of 50% of total.ASM (~). 
Irrigation,at lO-to l2 days interval (Ia) and irrigation when the canopy-air temperature 
dlfferenti3.I lTc-TaJ ranged between ± 1°C (14)' Canopy-air temperature differential 
were measured with the help of infrared thermometer (AG-42) daily ,at" 1430 hours. 
The plot stz~ ~s 2.7 x 3.4 m with a spacing of 45 cm tnter-row and 20 cm intra­
row. The seed size was approximately,25 to 35 g p-er tuber. A total dose of 220: 110: 
220 N:P: K kg ha- l wa~ applied in the form of urea. diammonium phosphate and 
muriate of potash. rue entire quantity of phosphorus and potash and half the 

I 
quantity of nitrogen were_applied as basal dose at the time ofplanUng. The remaining' 
quantity of nitrogen was given as top dressing during the earthing up operation. 
Tuber yield was examined in relation to weather' parameters as recorded at the 
agrometeorological observatorry on a regular routine basiS and agrometeorological 
indices were derived from the weather parameters. Soil temperatures at 15 cm depth 
were visually observed and recorded on daily basiS at 0830. 1430 and 1730 hours of 
treatments D) II' D2 12 and D3 13, The daily value of evaporation was taken from open 
pan evaporimeter. The base temperature employed tn the computation of growing 
degree days (GDD) was 4.4°C. The same value of the base temperature 1.e. 4.4°C was 
used by Benoit and Grant (3). The important bio-metric observations were recorded 
as per the chronology of the crop phenology. Their specific characteristics ane 
durations are deSCribed herewith (I). 

R j • From emergence to 50% of plants having at least one tuber > 1 cm 
diameter (vege~tive phase and tuber initiation) 

~ a 20 days after R;, (vegetative phase and tu1:>er development) 

~ • 20 days after ~ (tuber bulking stage) 

R4 _ Green canopy reaches 20016 of the maximum achieved (Physiogical maturity) 

(Rl +~) = From vegetative phase and tuber initiation to the end of tuber bulking 

(~+~) = From vegetative phase and tuber initiation to the end of tuber bulking 

~+R4) = From vegetative phase and tuber development to physiological maturity. 

The performance of the tuber yield in relation to weather parameter and 
agrometeorological indices tn the respective phenological phases viz. mean hours of 
bright sunshine (BSS). mean maximum air temperature (Max. T.). mean minimum 
alrtemperature (M1n.'O. mean of mean alrtemperature (Mean.'O. mean of temperature 
range (TR). mean of morning vapour pressure (MeanVP). mean of afternoon vapour 
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pressure (M~VP2)' mean of mean vapour pressure (Mean VP). accumulated 
evaporation (accu.EP). accu. absorbed photosythetically active radiation (accu. APAR). 
accumulated growing degree days (accu. GOD). accumulated 'soil temperature 
(accu.sn. accumulated heUothermal units (accu.HTU i.e .. GDOXBSS) all:d accumulated 
thermal interception rate (accu.TIR i.e .. dry matter/GOOxSR) was ass«(ssed one by 
one in terms of the stage-wise correlations of the tuber yield with weather'parameters 
and agrometeorological indices. The photosynthetically active radiation was measured 
periodically with the help of Licor Datalogger (Model LI-IOOO) and Une quantum 
sensor (Model LI-191 SA). 

RESULTS AND DISCUSSION 

The correlation coeffiCients between tuber yield and weather parameters/ 
agrometeorological indices are shown in table 1. It was observed that the correlations 
between tuber yield and mean maximum air temperature. mean minimum air 
temperature and mean of air temperature were Significantly negative in the stage Rl 
but high positive correlation with mean temperture were found in the stage Ra of the 
crop. This indicated that low temperatures during vegetative and tuber initiatiod 
stage (Rl) were benefiCial to the crop. Likewise. higher temperatures were also 
required in the tuber bulking stage of the crop (~). 

Negative Significant correlation was found between the tuber yield and mean soU 
temperature in stages ~ and (Rl+~) indicating that low soil temperatures were 
better for vegetative stage to tuber development of the crop (Rl+~)' The same type of 
influence of high soil and air temperatures on tuber initiation and number of tubers 
per plant have been reported by Borah and Milthorpe (4). Epstein (5). Martnus (10) 
and Gawronska et al. (6). These temperatures directly affect photosynthetic rate 
which may also be mediated through its negative effect on tubertzation. Other 
expermental data (8. 11. 12) also indicated that temperatures in the range of 16°-
25°C were better for good vegetative growth and tuber initiation under non-limiting 
conditions of irradiance and net photosyntheSiS rates. However. the positive correlation 
of tuber yield with maximum and mean air temperatures in the stage Ra of the crop 
indicated that higher temperatures prevailing during this stage favoured tuber yield. 
In the present study. the lower yield was produced in an early planting date which 
coinCided with low temperatures « 20°C) during the bulking stage <RaJ and vice 
versa, 1.e. higher yields were produced in late planting where temperatures were 
higher during tuber bulking stage as compared with those during the same stage in 
case of early planting. 

Amongst the agrometeorological indices. the accu. APAR exhibited Significant 
pOSitive' correlation with tuber yield in the stages Rl and (Rl + ~) and high positive 
correlation in the stage (~ + R4) (i. e. throughout the growing period of the crop). A 
high positive relationship between IPAR (Intercepted photosynthetically active 
radiation) and both total and tuber dry matter has been shown by Allen and Scott 
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(2). Ukewise. the crop growth rate and tuber yield have been reported by Khurana 
f 

and McLaren (7) and also by Manzel (9) to be linearly related to PAR intercepted by 
the crop over the whole season. In the present study. the APAR in the early vegetative 
phase to tuper initiation (RI ) as also in early vegetative phase to tuber development 
(R I + ~) were found to have positive correlation with tuber yield. It was because. 
tuber initiation and growth during these stages i.e. RI and (Rj +~) were stimulated 
by high level of radiation. In growth chambers. tuper initiation has been, reported to 
start earlier at high irradiance (4). The accumulated APAR during bulking stage upto 
maturity (~ + R4). showed highly Significant positive correlation with tuber yield. the 
Significant positive correlation exhibited by accu. EP in stage (RI + ~) with tuber 
yield was well explainable on the basiS of the fact that higher evaporation rates 
during tuber initiation and tuber development stage of the crop played an indirect 
role by lowering the temperature in this stage. This was also reflected in negative 
assoiciation of stress degree days with tuber yield. The accumulated GO~. HTU and 
ST are representative of the thermal regimes of air and soil that prevailed during the 
period for which they are considered. The fact that tuber yield was positively correlated 
with these agrometeorological indices in the stages RI and (RI + ~) were in contrast 
with the negative correlation of tuber yield with the maximum. minimum and mean 
temperatures that prevailed during the same stages. In contrast to the negativ~ 
correlation with temperature means of different stages. the accumulated thermal/ 
heat indices were related positively with tuber yield. This is due to fact that different 
treatments required varying durations for tuber initiation and development. Since 
the mean temperature for each duration varied only in small measure. the length of 
period would greatly affect the respected accumulated values. Further observations 
showed that the thermal regimes as expressed by accumulated totals were associated 
with longer period of tuber initiation due to prevailing lower temperature '(Fig. 1). It 
is clear from fig. 1 that the third date of sowing in 1991-92 encountered lower 
temperature during tuber initiation and development. Accumulated soil temperatures 
were negatively correlated with tuber yield in stages ~ and (~ + ~ of the crop. This 
was also due to shorter period of prevailing higher temperatures in these stages. 

The path-coefficient analysis (cause and effect analysis) which permits the 
partitioru,ng of correlation coefficients into those indicating direct and indirect effects. 
gives a better picture of the influence of different weather parameters/ agrometeological 
indices on tuber yield. The results are presented in table 2. It was revealed that the 
direct and indirect effects of max. T in the stages RI and ~. accu. GOD in the stage 
RI and accu. ST in the stages ~. (RI + ~) and (~ + ~) were either negligible or very 
low Signifying thereby that the contrtbution of these variables on tuber yield (through 
Significant association) was of low order. 

Maximum temperature in the stage RI having negative association with tuber 
yield had high positive Indirect effect through accu. ST in the stage RI • whereas Its 
indirect effect through min. T In the stage RI was high and negative. The effect of 
max. T in the stage RI was moderate. indirect and negative on the tuber yield 
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Tuber productlon in relatlon to weather parameters 
VE ~ Erne~ence Rq - PhY.'oloqlc:::_. rn.l.url ty 

Rl - Tuber initiatjnn 
R2 - Tuber development. 
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Fig. 1. 

through accu. APAR in the stages RI and (RI + R.z). Accumulated ST is a, result of 
max. and min. temperatures. The positive effect of maximum T in the stage RI was 
balanced out by the negative effect via min. T and accu. AFAR in the stage RI • This 
phenomenon was observed for all variables indicated in the path analysis (Table 2) 
I.e. the effect of variable through accu. ST in the stage RI on tuber yield was 
palanced out by the effect ofvartable through min. T and accu. AFAR in the stage RI • 

Max. T in the stage ~ had high positive correlation with tuber yield. Its indirect 
effect through accu. AFAR in the stage (R I + R.z) and accumulated GOD in the stage 
~ was positively high and moderate respectively on tuber yield. 

Minimum temperature in the stage RI having high negative association with 
tuber yield, showed high direct negative effect and moderate indirect negative effect 
through accu. APAR in the stage (RI + R.z). 

Accumulafed APAR in, the stage RI having high Significant association with tuber 
yield showed high positive direct effect and also high positive Indirect effect through 
accu. APAR in the stage (RI + R.z). Similar trend was observed for accu. APAR in the 
stage (R

1
'+ R.z) . 

. Accumulated GOD in the stage RI contributed positively through accu. AFAR in 
the stage (RI + R.z). Accumulated GOD in th~ stage ~ had positive moderate direct 
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effect on tuber yield. whereas its indirect effi:d through ~cu. APAR in the stage (RI 

+ ~) was high and positive. 
/ 

Accumulated ST in the stage RI having high positive correlation with tuber yield 
exerted vecy high negative dir~ct effect. But its indjrect influences through accu. 
APAR in the stages R[ and (R[ + ~) were high and positive. 

In ge'neral. th~ effect (direct or indirect) of vaiiable through acc~. APAR and 
accu. GDD was moderate to high on tuber yield and the effect was similar to total 
correlation. . , I 

The results revealed that among all the variables included in the path analysis 
(Table 2). accu. ST in the stage Rl exerted vecy.' high effect on tuber yield but its 
influence was balanced out by the effect of min. T and of accu. APAR in the stage R I • 

Recording of min. T is easier than measuring ST' (i.e. accu. ST) and also accu APAR. 
Similarly. accu. APAR in the stage (R I + R) and accu. 'GDD-In the stage ~ showed 
moderate to high direct as well as via effect. Thus. three parameters viz. min. T in 
the stage~RJ' accu. APAR in the stage (R( +~) and accu. GDD in the stage ~ could 
be used effiCiently in predicting the tuber yield. Partial regression models using the 
above three parameters were derived and are as under: 

1. 
dE 

¥=1.201 - 0.239 (Min. 'OR) + 0.021 1: 
2 ds 

(R = 0.78) 

dE dE 
2. ¥= -7.006 + 0.02 1:: 

ds 
(APAR) (Rl +R2) + 0.017 1:: (GOD) 

2 ds R3 
(R = 0.91) 

3. y= -9.876 + 0.097 {Min. '0 Rl + 0.023 
dE 

0.020 1:: (GOD) ~ 
ds 2 

dE 
1:: (APAR) (RJ +~)+ 
ds 

(R =0.91) 

Where. 

Y = Predicated tuber yield (kg m-2) dE 

and = Summation from starting date of the phaseds indicated as (ds) to the 
ds ending date of the phase indicated as (dE) in the equation 

(Min. n = Average dally minimum temperature (OC) during early vegetative and 
RJ tuber Initiation stage (RJ) 
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= Absorbed photosynthetically active radiation (MJ mx-2) from emergence 
stage to the end of late vegetative phase and tuber'development stage 

(GDD)~ = Growing degree days during tuber bulking stages (RJ 

Looking at the performance of the above models in predicting yield~. it could be 
said that models 2 and 3 could predict more acurately ((R2=0.91) tuber'yield of the 
crop at the end of tuber bulking stage which was at about 20 to 30 days before 
maturity. However. if further advance prediction is desired. the model no. 1 could be 
used with R2 =0.78. The model could predict the tuber yield of the crop when the 
crop was about to complete vegetative phase and tuber development stage which 
was about 40 to 50 days before maturity. 
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EFFECT OF LEVELS AND METHODS OF POTASSIUM 
APp.LIeA~ION ON VEGETATIVE GROWTH AND YIELD 

: OF POTATO ev. KUFRI BADSHAH, 

V.N. Singh· and S.P. Singh! 

ABSTRACT: Application 0(,200 kg ~O ha° l gave stgnJ1lcantly hJgher yield (250 and 224 q/ha l ) and also 
Increased average plant height (73.0 em) compared to control during 1990-91 and 1991-92. The split 
application of potassium was found to be most effective than Its fuU basal application. 

INTRODUCTION 

Among short duration crops. potato needs moderate to optimum level of potassic 
fertilizers. in addition to oragaruc manure (1). However. when applied at the time of 
planting. danger of leaching of soluble potash below the root zone by frequent 
irrigations during the growing season of the crop increases. SIgnificant potato 
responses to N and K appliCation have been reported by a number of workers In 
differrent agroclimatic regions of the country and optimum N and K dose vaned with 
soil and potato variety (l .2.4-8). Present investigation was. therefore. an attempt to 
study the effect of levels and methods of potassium application to potato on its 
growth and yield. 

MATERIALS AND METHODS 

The expertment was car.r1ed out In sandy loam. deep and well drained soil with 
pH 7.6 and 7.7. available'N. P and K 125.0-123.0. 8.2-8.1 and 6.4- 6.6 ppm 
respectively. OrganIc carbon (%) and EC were 0.36 - 0.37 and 1.65 - 1.62 mmhos/ 
cm in both the years. respectively. Well sprouted tubers of Kufri Badshah (25-30gJ 
were planted at 60X60 cm spacing. PotassIum was applied @ 50 (KI)' 100 ~), 150 
CKa) and 200 (K4) kg ~O ha·1 as full basal (MI) • 3/4 basal +114 top dressing at 30 
days after planting (OAP-~). 112 basal +112 top dressing at 30 OAP(Ms)' 112 basal +112 
top dressing at 50 OAP (M4). 1/3 basal +1/3 top dressing at 30 OAP +1/3 top 
dreSSing at 50 OAP (MJ and no basal +112 top dressing at 30 OAP +112 top dressing at 
50 OAP (MJ along with control (KJ. Nitrogen was applied in the form of urea @ 120 
kg N ha·1 In two spUt doses i.e. lh as basal and rest half at 30 OAP. 

Phosphorus In the from of sIngle super phosphate was given @ 80 kg P
2
0

S 
ha·1 as 

basal dose. PotassIum was applied through potassium chloride. The experiment was 

1 Deptt. of Horttculture Institute of AgrIcultural Sciences. Banaras Hindu University. Varanasl-221005 {U.P.} 
• Present Address : Department of Horticulture. Birsa AgrIcultural University. Kanke. RanchJ- 834006 
(Bihar). 
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Effect of levels and methods of potassium appltcaUon 
~ 

Table 1. RellpoDlle of potato cv. Kufri Badahah to K Application at cUfferent .tageo of grovth 
(m.~,of tvo yelU'D) 

Treatments Plant height (em) Fresh wt(g) of leaves h1ll-. 

300AP 450AP SOOAP 750AP 300AP 50DAP 70DAP 

Levels oj ~O fkg/haJ· '\ , 

Ko 13.1 35.9 46.0 54.2 10.4 42.0 , 59.3 
K. 18.4 50.2 57.9 62.3 14.4 63.4 ,58.9 
K:z 23.2 56.4 61.1 65.6 22.8 75.8 72.6 

Its 29.0 62.2 65.3 71.1 26.9 83.3 82.9 
K. 33.3 64.1 67.3 73.0 28.6 87.6 73.5, 

CO(0.05) 1.5 1.7 1.9 1.9 2.0 3.6 3.0 
Treatment 
CO(0.05) 10.7 12.2 13.2 13:5 14.2 25.1 20.8 
KoVs. 
Treatment 

Methods oj Appllcat:fDn· 

M. 30.8 56.7 61.5 66.6 36.7 74.2 67.1 

M:z 29.3 57.9 64.1 69.3 31.2 85.9 84.7 

Ms 28.4 59.4 65.9 71.0 20.9 92.2 93.2 
M. 27.6 57.7 62.2 67.7 19.6 68.8 59.~ 

Ms 27.0 61.6 63.0 68.2 17.5 77.9' 75.6 

Me 12.9 56.1 SO. 7 65.6 13.2 65.6 51.9 
CO (0.05) 1.5 1.7 1.9 1.9 2.0 3.5 2.9 

• As per detatls in the Metertals &. Methods 

conducted under randomised complete block design with three replications. The 
recommended cultural practlces were followed for ~oW1ng the crop. Various 
observations were recorded peri~dically adopting standard procedure. The association 
of different parameters with one another was worked out (3). 

RESULTS AND DISCUSSION 

P1&ult height : A perusal of data presented in table 1 revealed that there were 
slgntficant effects of potassium levels and methods of application on height of plant. 
However, their .interactions were non slgntficant. The rate of increase was rapid upto 
45 OAP but thereafter It slowed down. The K4 treatment was s1gn1ftcantly superior to 
~,~, K), and Ko. The maximum mean height of the plant was recorded under M) at 
300AP (30.S cm), Ms at 45 OAP (61.6 cm) an~ M3 at?O OAP (65.9 cm) and 75 OAP 
(71.0 cm). 

Fl1IGh weight of leaves : It Is eVident from table 1 that the levels of potassium 
s1gn1ftcantly increased fresh weight ofIeaves hill·l • However, the increase was observed 
~pto 50 days. Thereaft~r the fresh weight of leaves decreased. The maximum fresh 
weight ofleaves i.e., 28.6 gat 30 OAP and 87.6 gat 50 OAP with K4 and 82.9 g with 
K:, at 70 OAP was recorded. . 
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Table 2. ae.ponae of potato cv. Kufri Baduhah to K appUCIltioD for nah weight of a~em/hlltl 
(mean of two yean) a»:d yield 

Treatments Fresh we~t (g) of stem hJl}-l Yield (q ha'l) 

30DAP 50DAP 70DAP 1990-9J 1991-92 . "I I' 
LevelsoJKP 

Ku 8.1 31.7 29.4 1 154.0 148.8 

~ 30.3 52.5 44.7 207.9 177.2 

~ 15.2 57.8 51.4 232.6 209.1 

~ 16.S 60.4 55.0 241.4 220.9 
K, IS.5 61.7 54.7 250.0 224.0 

j 

CD (0.05) N.S. 2.1 2.5 5.5 5.3 
Treatment 
CD {O.OS} 15.0 16.2 17.9 37.7 39.1 
Ku Vs. neatment 

MethDds oj !Appltcat:lon 

Ml 20.S 54.4 47.S 230.4 205.6 

~ 16.4 39.2 60.6 234.4 20S.7 

Ms 15.S 69.0 61.4 238.7 212.4 
M4 14.2 52.7 46.6 231.2 205.5 

Ms 14.3 57.5 50.6 238.5 211.2 

Me 12.8 49.3 43.S 225.1 203.4 
C.D.(O.05) 2.1' 2.3 2.5 5.4 5.5 

N.S. = Non slgntftcant 

The methods of application also had a significant effect on fresh weight of leaves. 
36.7 gat 30 OAP with M(. 92.2 gat 50 OAP and 93.2 gat 70 OAF with Ms were 
obtained. 

Fresh weight of Dtems : Oata pertaining to fresh weIght of stem hlIP are 
presented in table 2. The levels of potassium imparted a signtficant effect on fresh 
weight of stem hill'( at each successive stage of crop growth except 30 OAF. In the 
beg1nn1ng the increase in fresh weIght was more but it declined from 50 OAP to rest 
of the period. The maximum fresh weight of stem h1ll·1 was recorded with 1\ I.e. 61.7 g 
and 54.7 g. 

The fresh weight of stem h1ll-1 was s1gn1ftcantly affected by methods of application. 
The highest fresh weight of stem hIll-( was obseIVed under MI at 30 OAP (20.8 g) and 
Ms at 50 OAP (69.0 g) and 700AP (61.4 g). 

The increase in the height of plant. fresh weight of leaves and stem by potassIum 
application Is due to its aSSOCiation with the effiCiency of leaf as an ass1m1lator of 
carbon dioxide and bu1lder of plant substances. It also enhances the metabolic 
actMties of the plant and brings about Its better growth. The slow increase In plant 
growth (45 OAP) and decrease in fresh weight ,of leaves and stems (50 OAP) ,may be 
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due to translocation ofnutrtents into tuber (2). The rapid increase in'height of plant. 
fresh weight of.leaves and stems in early stages of plant growth was due to avatlabillty 
of more nu~ents for sustatn1ng the plant (7). 

Tuber yield: It is evident from table-2 that the vartous levels of potassium 
significantly increased the yield of tubers. The highest yield (250 and 224 q ha .1) 

was recorded with K4 and which was significantly higher than control\{KJ. All the 
methods of K application also Significantly increased the tuber yield. The l~teraction 
effect of levels and methods was non significant. The increase in yield due to 
potassium application has also been reported by Sharma and Arora (4). The increase 
in yield by split application of potassium might be due to m1n1mum loss of potassium 
through leaching and maximum availability during the crop period (5). 
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COMPARISON OF ANDIGENA AND TUBEROSUlW 

I 

FOR ENHANCING TPS PRODUCTION* 
-\ 

S.IL Pandeyl and P.E. Gupta2 

, 
ABSTRACT : Large variat10n with generally more durat10n of tlowering, number of intlorescences/ plant, 
number of Uowers/ fn1lorescence and pollen fertllty was o~served in andigena than the tuberoswn 
cultures studied. No relaUoqsh1p between number of inflorescence/plant and number of Uowers / 
intlorescence was observed indicating that selecUon of parentsf for high values of both the characters was 
possible and the andigena genotypes would better serve as male parents in hybrtd TPS producUon. High 
variab1llty was also observed for berry format1on, number of seeds per: berry and seed weight. There did 
not appear to be any dUference in berry setUng In andigena and tuberoswn when used as females, 
However, andigena cultures gave higher berry set when used as males. 

INTRODUCTION 

The use of true potato seed (TPS) for raising commercial potato crop can greatly 
reduce the dependence of farmers on disease free seed tubers of standard varieties 
which is expensive and also in short supply. However. to establish TPS as an 
alternative and effective propaguIe for raising the commercIal crop. it is imperative 
to develop high yielding TPS populations whose seed in large quantities can be 
produced economically and with suffiCient ease. A high yielding TPS population with 
poor flowering has no chance of acceptance in the trade. Flowering. pollen fertility 
and the extent of berry and seed set are. therefore. important criteria detenn1n1ng 
the economics of large scale 'IPS production. Though information on flowering behavior 
and pollen fertility etc., is available for group Thberosum and Andigena in general 
(5). yet very limited information/is available on these aspects in.the Indian varieties 
and the advanced hybrids. Keeping this in view. the characteristics of parents. 
important in determining their suitability for TPS production were studied in 15 
parents selected on the basIs of genetic divergence. The information on % berry set. 
number of seeds per berry and seed weight was collected in all poss1ble 105 crosses 
of the above parents and reported here. 

MATERIALS AND METHODS 

The 15 genotypes. selected on the basis of genetic diverSity. were studied for 
their flowering behaViour. These represented different clusters and exhibited genetic 
divergence. Among these. nine genotypes belonged to ssp. tuberoswn. four to ssp. 
andigena, and two were hybrids between ssp. tuberosum and ssp. andigena. The 
genotypes were as follows : \ 

• Part of the Ph. D. thesis (1993) of Sr. author. 
1. Central Potato Research InsUtute. Sh1nlIa-l71 001 (H.P.). 
2. Department of Agricultural Botany. Meerut UnIVersity. Meerut-250 005 (up). 
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s. tuberoswn ssp: ,tuberoswn 

1) 
11) 

ill) 
IV) 
v) 

Vi) 
V11) 

vU1) 
Xl) 

KufrtJyoti 
Kufri Jeevan 
Dekama 
Katahclln 
Kufrt Badshah 
Kufrt Bahar 
JF-246 
SLB/M-70 
VB-8 

AndJgena and Tuberosum for TPS production 

ssp. andfgena 

I) EX/ A-680-l6 
11) EX/ A-679-10 

ill) EX/ B-723 ' 
tv) EX/ B-687 

\ 
-\ 

ssp. andfgena x ssp. tuberoswn \ 

I) Kufrt Kuber 
11} Kufrt Sheetman 

The experlment was conducted at Central Potato Research Station, Kufri. 'HP 
(300 N 750 E; 2501 m above MSL) during the summer of 1989. Sixty tubers (4 rows 
of 15 tubers each) of each of 15 selected genotypes were planted in the hybrtdtzation 
block. A distance of 50 cm was kept between rows arid 30 ems from tuber to tuber 
within the row. TIle data were recor.ded on 10 randomly selected competitive plants 
of each genotype. TIle remaining plants were utilized in crossing programme. TIle 
observations were recorded for the following characters. 

I) Duration of flowering : TIle character was measured In number of days 
starting from appearance of first floral prtmodla in a genotype to the end of 
flowering. 

11) Iuflorescences per plant : TIle character was recorded by counting pertodically 
the number of emerging flowertng bunches In a plant. 

111) Flowero per iDflorescence : The number of buds producing flowers were 
counted In 10 random inflorescences for each of 10 plants. 

tv) Pollen stalDabWty : TIle character was measured by staining pollens from 
different inflorescences and staining them with 2% solution of acetocarm1ne. 

v) Per cent berry set : Berry setting was calculated from the number of flowers 
pollinated in a cross and the number of berries formed. 

vi) Seeds per berry: TIle seeds were extracted from 5 equal size beroes randomly 
taken from each cross combination and counted. 

vii) One hund:red seed weight : TIlree samples of 100 seeds from each cross 
were counted and weighed (mg) on an electrontc balance. 

The analysis of variance was done and Duncan's multiple range test was applied 
to find Significant differences between 15 parents studied for characters 1) to iv). TIle 
average values for characters v) to vii) recorded on 105 cross combinations were 
used for studying variability. 
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/ 

RESULTS AND DISCUSSION 

TIle analysis of variance fox: duration of flowering. number of inflorescences per 
plant. number of flowers per inflorescence and pollen stainability is presented in 
table 1. 'J!te resul~s showed significant differences;aniong the genotype~ for all the 
four characters studied. 

Table 1. Anal,.ia of variQllce for flowering characters 

Source 

Replication 
Genotypes 
Error 

df 

~ 
14 

126 

··SJ.gniftcant l:i.t 1 % levels 

Duration 
of flowertng 

(days) 

41.54 
1466. IS·· 

IS.26 

Inflorscences Flowers Pollen 
per plant per plant stainability 

3.96 1.2S 14.06 
392.65·· 61.76·· 2656.38·· 

3.27 0.73 13.S5 

TIle data (Table 2) showed that the duration of flowering in general was more in 
andtgena genotypes (9 to 10 weeks: Av. 9.7 weeks) as compared to the varieties and 
hybrids. derived from tuberoswn (duration 4.1 to 9.8 weeks: Av. 7.7 weeks) indicating 
that andigena need to be exploited in TPS programme. TIlts will enable extension of 
hybridization period resulting in production of more TPS. The variability of flowering 
duration in tuberoswn varieties showed that It was also possible to select tuberosum 
parents with longer duration of flowering (eg. Kufri Jyoti and SLB/M-70) for use in 
TPS production. A large variation among genotypes was observed for n:.:mber of 
inflorescences per plant. flowers per inflorescence. and pollen fertilil:j· !Table 2). TIle 

. \ 
Table 2. Performance of geDo~ for flowering behaviour 

Genotype Duration of Av. No. of Av. No. of % pollen 
flowering Inflorescence flowers/ stainability 

(Days) 1ntlorescence 

EX/B-723 71.9A 22.90 3.9G 6S.2E 
Kufrt Sheetman 71.0 A 32.9 A S.1 CD 47.6H 
EX/ A-6S0-16 69.7 A 22.0D 7.6D 92.7 A 
KufrtJyoti 68.7 AB 30.4B 6.6E 64.9EF 
EX/A-679-10 68.sAB 20.2 E 6.0EF 79.0C 
SIB/M-70 65.5 BC 30.5B 7.6D 64.0F 
EX/B-687 62.1 CD 16.6F 6.0EF 87.3 B 
Dekama 60.7D 29.9 B 7.8D 63.0F 
Kufri Jeevan 6O.6D 21.9 D 4.4G 41.01 
Kufri Kuber s6.7E 19.3 E \ 11.6 B 54.7G 
Kufri Bahar 55.9 EF 23.3D' s.6F s2.0G 
JF-246 52.1 G 26.2 C 8.7 C 66.3EF 
Kufrt Badshah 52.1 FF 15.5 FG 5.4F 43.01 
Katahdin 34.5H 14.0G 5.8EF 74.7D 
VB-8 33.0H 13.5 G 13.0A 88.0B 
LSD (0.05) 3.,?:8 1.60 0.76 3.29 
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genotypes derive_(i' from tuberosum showed greater variation than andigena genotypes. 
The number 9£ inflorescences per plant was much larger in Kufri Sheetman which 
also has longer duration of flowering. The extent of variability available for this 
character in tuberosum varieties/hybrids indicated that selections for\h1gh number 
of inflorescences per plant would be effective when used as parents in TPS,productlon. 
Thus Kufri Jyoti. Dekama and SLB/M-70 with about 30 Inflorescences- ,per plant 
would be useful as parents in TPS production. The tuberoswn varieties/ hybrids and 
the andigena genotypes showed- sufficient variability for flowers/inflorescence 
indicating the possibility of selecting genotypes with higher number of flowers per 
inflorescence. There did not appear to be any relationship between number Qf 
inflorescences per plant and number of flowers per inflorescence indicating that 
selection of parents for high values of both these characters is possible. A large 
variation (6 to 26 flowers/inflorescence) for this character has also been observer 
by Upadhya (8). ConSidering that only about six flowers p~r bunch are ideal (9) for 
getting synchronous berry development and also to reduce pollination time between 
the first and the last flower in a bunch, all the parents except Kufri J eevan and EX/ 
B-723 appear promising. ) 

The estimates of pollen fertility (Table 2) in general revealed that S. tuberoswn 
ssp. andigena genotypes showed higher pollen stainability than the tuberoswn 
genotypes. Howard (5) obsetved that andigena genotypes generally exhibited higher 
pollen fertility in contrast to tuberosum where pollen sterility was common. This. 
therefore. indicates that andigena in general will be more suitable for use as male 
parents for TPS production, though selected tuberosum genotypes could also be 
used. In the present investigations all the andigena genotypes except EX/B-723 and 
the tuberosum hybrid va-a, appeared promising as male parents. -. 

The extent of berry set (Table 3) in various crosses ranged from 20.7% (EX/B-
723 x CP-1406) to 72.7% (Kufri Jyotl x EX/A -680-16 and Kufrl Jyoti x VB-8). In 
general. the extent of berry setting was more in the crosses where eIther tuberosum 
varieties Kufrl Jyotl. Katahdin or andigena clone EX/A-680-16 were used as female 
parents. Among male parents. all andigena genotypes (except EX/B-723) and 
tuberosum variety /hybrtd Katahdin and VB-8 gave high berry set. There did not 
appear to be any difference with regard to berry setting In andigena and tuberoswn 
female parents. When used as male parents. andigena cultures essentially gave a 
higher berry set. A large variation was also obsetved for seeds per berry in the 
crosses studied. The 100 seed weight in the cn;>sses vayted from 49.6 to 108.2 mg 
(Table 3). Similar ~ation in seed weight has also been observed in tuberosum and 
andigena genotypes (3.8). 

The present study supports the ear-l1er conclUSions made by Chadha (1), who 
suggested that genotypes for TPS production should be selected on the basis of 
pro'fuse blooming. and high berry and seed set. The male parents should also 
produce abundant fertile pollen. However. the present results do not support the 
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Table S. Variation in eros,,_ for TPS attributes 

S.No Cross %Benj No. of seeds Seed wt. 
setting perbeny (mg) 

1. KufrtJyou x Kufrt Jeevan 42.59 211 , 71.20 
2. KufrtJyoU x Kufrt Sheetman 38.78 172 69.80 
3. KufrtJyou x Kufrt Kuber 31.25 139 69.50 
4. KufrtJyoU x Katahdin 63.~6 286 70.70 
5. KufrtJyol:l x EX/A 679-10 67.,86 306 67.70 
6. KufrtJyotl x EX/A6BO-16 72.72 344 56.30 
7. KufriJyotl x EX/B-723 - 53.85 289 58.20 
8. KufrtJyoU x EX/B-687 66.66 386 65.90 
9. KufrtJyOtl x JF-246 51.85 276 69.40 

10. KufrtJyou x Kufrt Badshah 33.33 201 56.90 
11. KufrtJyotl x KufrtBahar 37.50 189 67.90 
12. Kufrt Jyotl x V.B. -8 72.72 289 91.30 
13. KufrtJyotl x Dekama 66.66 246 81.90 
14. ~ufrtJyotl x SLB/M-70 63.33 254 69.10 
15. KUfrI Jeevan x Sheetman 28.57 154 59.70 
16. KufrfJeevan x Kufrt Kuber 30.76 132 78.50 
17. Kufrt Jeevan x Katahdin 43.47 202 67.00 
18. Kufrt Jeevan x EX/A 679-10 52.38 264 71.10 
19. Kufrt Jeevan x EX/ABBO-1S 54.54 28S 49.60 
20. Kufrt Jeevan x EX/B-723 47.62 300 78.50 
21. KufrtJeevan x EX/B-687 52.38 212 83.60 
22. Kufrt Jeevan x JF-24B 38.09 178 71.30 
23. Kufrt Jeevan x K.Badshah 36.00 199 58.10 
24. Kufrt Jeevan x K. Bahar 32.50 18S 47.90 
25. KufrtJeevan x V.B.-8 44.12 254 79.40 
26. Kufrt Jeevan x Dekama 29.17 233 84.50 
27. KufrtJeevan x SLB/M-70 33.46 212 64.40 
28. Kufrt Sheetman x KufrtKuber 23.52 89 6S.!'i) 
29. Kufrt Sheetman x Katahdin 43.47 180 65.00 
30. Kufrt Sheetman x " EX/A 679-10 44.12 198 65.00 
31. Kufrt Sheetman x \EX/A680-16 42.42 214 60.30 
32. Kufrt Sheetman x EX/B-723 28.57 167 60.90 
33. Kufrt Sheetman x EX/B-687 34.38 200 69.00 
34. Kufrt Sheetman x JF-246 30.56 135 78.00 
35. Kufrt Sheetman x Kufrt Badshah 30.00 142 48.90 
36. Kufrt Sheetman x Kufrt Babar 26.66 149 78.90 
37. Kufrt Sheetman x V. B.-8 42.10 189 79.00 
38. Kufrt Sheetman x Dekama 33.33 104 71.70 
39. Kufrt Sheetman x SLB/M-70 34.38 123 78.50 
40. KufrtKuber x KatahcUn 46.15 280 90.50 
41. Kufrt Kuber x EX/A 679-10 49.09 304 70.60 
42. KufrtKuber x EX/A 680-16 52.63 334 75.60 
43. Kufrt Kuber x EX/B-723 36.11 301 82.30 
44. Kufrt Kuber x EX/B-687 46.43 346 82.90 
45. Kufrt Kuber x JF-246 27.50 189 98.70 
46. KufrtKuber x Kufrt Badshah 31.82 195 72.10 
47. Kufrt Kuber x Kufrt Bahar 34.09 207 ·73.20 
48. Kufrt Kuber x V.B.-8 41.18 284 83.10 
49. Kufrt Kuber x Dekama 29.16 194 80.40 
SO. Kufrt Kuber x SLB/M-70 31.11 201 65.40 
51. Katahadin x EX/A679-10 65.00 304 95.20 
52. Katahadin x EX/A 680-16 BB.42 380 105.30 
53. Katahadin x EX/B -723 58.33 364 85.10 
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Table 3 (cOntd.) 

S.No Cross % Berry No. of seeds Seed wt. 
settlng per berry (mg) 

54. Katahacl1n x EX/ B-687 68.42 388 
\ 

67.90 
55. Katahadin x JF-246 52.38 212 91.30 
56. Katahadin x Kufrt Bashah 54.55 202 ",?6.70 
57. Katahadin x Kufrt Bahar 44.44 198 67.70 
58. Katahadin x V. B.-8 62.50 298 87.80 
59. Katahadin x Oekama 34.29 189 72.70 
60. Katahadtn x SLB/ M-70 44.44 241 68.10 
61. EX/A 679-10 x EX/A 680-16 51.72 305 101.60 
62. EX/A 679-10 x EX/B-723 41.38 248 63.20 
63. EX/A 679-10 x EX/B-687 55.17 348 83.80 
64. EX/A 679-10 x JF-246 30.30 222 68.70 
65. EX/AS79-10 x Kufrt Badshah 28.12 1B5 5B.40 
66. EX/A 679-10 x Kufrt Bahar 26.47 192 69.70 
67. EX/A 679-10 x VB-8 51.72 364 83.30 
68. EX/A 679-10 x Dekama 29.17 227 8B.90 
69. EX/AS79-10 x SLB/M-70 34.29 222 68.50 
70. EX/A 680-16 x EX/B-723 61.11 ?82 91.50 
71. EX/A 680-16 x EX/B-687 67.56 854 88.10 ' 
72. EX/A 680-1S x JF-246 12.85 239 50.40 
73. EX/A6BO-I6 x Kufrt Badshah 3B.46 202 96.60 
74. EX/AS80-I6 x Kufrt Bahar 42.B5 21B 67.60 
75. EX/A 680-16 x V.B.-8 63.63 305 77.40 
76. EX/A 680-1S x Dekama 51.85 272 64.60 
77. EX/A 680-16 x SLB/M-70 52.00 264 74.20 
78. EX/B 723 x EX/B-687 46.15 186 54.20 
79. EX/B723 x JF-246 21.74 104 57.20 
80. EX/B 723 x Kufrt Badshah 30.77 98 61:20 
81. EX/B 723 x Kufrt Bahar 37.50 78 65.80 
82. EX/B723 x V.B.-8 40.00 138 83.70 
83. EX/B723 x Oekama 20.69 102 65.90 
84. EXlB723 x SLB/M-70 23.33 106 82.60 
85. EX/B 687 x JF-246 56.25 282 61.50 
86. EX/B687 x Kufrt Badshah 65.00 292 85.60 
87. EX/B687 x Kufrt Bahar 57.89 261 7'1.80 
88. EXlB687 x V.B.-8 72.22 330 88.90 
89. EX/B 687 x Dekama 52.17 298 77.10 
90. EX/B 687 x SLB/M-70 56.00 264 S8.10 
91. JF-24S x Kufrt Badshah 33.60 232 65.30 
92. JF-246 )( Kufrt Bahar 36.73 214 83.00 
93. JF-246 x V.B.-8 46.51 281 76.10 
94. JF-246 x Dekama 40.43 264 55.40 
95. JF-246 x SLB/M-70 2B.20 198 98.40 
96. Kufrt Badshah x Kufrt Bahar 34.21 266 98.60 
97. Kufrt Badshah x V.B.-B 45.45 2B8 B8.4O 
98. Kufrt BadShah x Dekama 39.22 231 71.90 
99. Kufrt Badshah x· SLB/M-70 42.11 22B 73.30 

100. Kufrt Bahar x V.B.-8 58.33 304 89.10 
101. Kufrt Bahar x Dekama 43.4B 254 67.60 
102.- Kufrt Bahar x SLB/M-70 40.74 267 58.70 
103. V.B.-S x Dekama 68.42 256 108.20 
'104. V.B.-S x SLB/M-70 66.66 215 76.40 
105. Dekama x SLB/M-70 45.95 202 75.20 
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recommendation that female parent should be male sterile so that large quantity of 
seed can be produced conveniently. On the contrary our tesults support Upadhya 
and Thakur (9), who suggested that both male .and female parental lines should 

I have male and female fertiliy as the male sterile ge~otypes had low berry and poor 
seed setting (Table 2) when used as females in hybridization. 

, ,/ 

Con~i~ering that for 1PS production long duration of flowering. m~re flowers per 
plant and high berry and seed set are important criteria for the female parent. the 
genotypes Kufri Jyoti. Katahdiri and EX/A-680-16 will be the ideal female parents. 
Similarly. for male parents. high poll~n fertility arid pollen abundance are Important 
criteria hence use of andigena genotypes EX/ A-679-10. and EX/B-687 will be 
useful. The involvement of above tuberoswn and andigena parents in the crosses 
would help in exploiting herterosis for tuber y1~ld as has been observed by many 
workers (2. 3. 4. 6.). 
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RESPONSE OF NITROGEN LEvELS AND pLANTING 
DATES ON POTATO YIELD AND ECONOMICS IN 

MADHYA PRADESH 

R. C. Sharma, T. R. Sharma and D. N. Nandekarl 

ABSTRACT : An experiment conSisting of combination of four each of planting dates and nitrogen levels 
was conducted during Tablof 1991-92 and 1992-93 to find their effects on yield and economtcs of potato 
Cultlvation in Satpura region of M.P. Signttlcant yield ditrerences were obtained With diffrent dates and 
nitrogen levels. Nitrogen levels of 160 kg/ha on 25th Oct of planting gave highest average yield (252.86q/ 
hal and net return (Rs 40. 825/ha) With cost benefit ratio of 14.71 closely followed by 15th Oct. at same 
levels of nitrogen. From nitrogen 120kg./ha With planting date of 4th Nov. obtained average yield of 
240.31q/ha with net-return of Rs 38.920/ha but cost benifit ratio was higher 15.44 than the other 
combinations. I 

INTRODUCTION 

Nutrient requirement of potato is quite high. and JudiCious use of fertilizer and 
organic manure is essential to obtain optimum yield. Since different doses of nitrogen 
application on different dates of planting markedly affect potato yield and its 
economics. therefore present study was undertaken with an objective to find out the 
nitrogen needs of potato when planted at different dates for getting maximum yield 
as well as net returns. 

MATERIALS AND METHODS 

Field experiments were carried out at Zonal Agricultural Research Station. 
Chhlnc;lawara under AICPIP. during rabi seasons of 1991-92 and 1992-93. The so11 
was clay loam and contained 383.16. and 600 kg. available nitrogen. phoshporus 
and potassium respectively with a pH of 7.2. The treatment included all combinations 
ofplantlng dates (15th. 25th Oct. 4th and 14th Nov.) with nitrogen levels (80.120.160 
and 200 kg/hal. The experiment was laid out in randomized block design with three 
replications having plot size of 3.6X3.0 m2• Well sprouted tubers of JH-222 were 
planted at 'different dates at 60X20 cm. inter·& intra -{"ow spacings. A uniform dose of 
phoshporus and potassium (lOOkg/ha each) applied with 2/3 dose of nitrogen was 
applied as basal dose and the remaining 1/3 nitrogen was applied after 35 days of 

. plantlng as per treatments. The crop was adequately protected against insect pests 
and diseases. Harvesting was done 100 days after planting and tuber yield. economics 
.and cost ben1flt ratio were calculated as per treatment. 

1 Zonal Agricultural Research Station. Chandangaon. Chhindwara-480 00 1 (MP). 
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Response of nitrogen levels and planting da~s 

RESULTS AND DISCUSSION 

Percentage germInation of tubers was counted at 25 days after planting. In the 
year 1991-~2. germInation varied from 92.22 to 99.25% and th~ differences were 
found non-signIficant. However. in 1992-93 treatments differed SignIficantly. The 
lower (82.18%) germination was recorded in early date of planting with higher dose 
of nitrogen and highest with potato planted on 4th Oct. with lower dose; of nitrogen. 
On an ayerage germination vaned from 87.76 to 99.63% (Table 1). ' 

Out of four dates of planting. tuber yield on second date (25th Oct.) reesulted in 
the highest average yield (232.22 q/ha) closely followed by first date (l5th Oct.) but 
third date (4th Nov.) resulted in lowest yield (205.48 q/ha). The lower yield might"be 
due to high temperatures prevailing during the time of maturity causing moIsture 
stress. Similar decrease in yield with delayed planting has been reported by Gupta(l). 
Lal and Sahota (2) and Perumal (4). 

Tuber yield increased sIgnificantly with increase in the levels of nitrogen up to 
160 kgiha .. however. maximum yield (237.51 q/ha) was recorded with 160 kg'N/ha. 
closely followed by 200 kg N/ha. i.e. 236.18 q/ha. and lowest 191.22 q/ha. with 80 
kg N/ha. The yield increase of potato with increase In nitrogen application has been 
reported earlier (3). 

Interaction effect of planting dates and nitrogen doses Significantly affected tuber 
yield. Planting on 25th Oct. with 160 kg N/ha. showed higher potato yie~d (252.86 
q/ha.) closely followed by planting on 4th Oct. with 160 kg N/ha. while 120 kg N/ha 
gave higher yield on late planting i.e. 4th Nov. (240.31 q/ha) and 14th Nov. (222.16 
q/ha). The lowest yield of 173.28 q/ha. was recorded with-lower dose of nitrogen (80 
kg N/ha at last date of planting i.e. 14th Nov. Thus early planting of potato required 
higher levels of nitrogen than that of late planting. This could be ascribed to maximum 
utilization of nitrogen fertilizer because of suffiCient time avUable for crop maturity. 

Planting on 25th Oct. with 160 kg N/ha gave higher net return (Rs. 40. 825/ha) 
closely followed by the same date of planting with higher dose of nitrogen. Lowest 
net return (Rs. 27.609) was obtained with planting on 14 Nov. at lower dose of 
nitrogen (Table 1). 

Cost benif!t ratio was calculated on the basis of rupee invested on nitrogen doses 
(all other Inputs being same in all treatments). 'A hIgher gain of 15.44 was obtained 
from 120 kg N/ha With planting date of 4th Nov. and lowest (11.10) at planting date 
14-th Nov. with higher dose of nitrogen (Table 1). On the other hand the gain was 
13.54.14.31 and 12.36 per rupee invested on nitrogen dose of 80. 120. 160 and 200 
kg! ha respectively. 
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OPINION SURVEY ON PRODUCTION AND lWARKETING 
\ 

OF IRRIGATED POTATO IN CHIKKABALLAPUR TALUK, , 
KARNATAKA* '\ 

K.P. Aswatha Reddy, C. Nanja Reddy and LaUth Achoth1 

.ABSTRACT : The major problems faced by the producers was nonavaUablltty of quality seed tubers at 
reasonable prices. lack of adequate capital. high cost of fertlltzers and plant protection chelnicals and 
high incidence of pests and diseases. In marketing aspects the major problems faced were fear of price 
fall. spoilages and Immediate need for cash. Lack of Improved storage facllttles. high cost of transportation 
and high commission charges. Violent price fluctuaUon and absence of price support programme. 

INTRODUCTION 

The economic performance of a crop is assessed based on the cost of production) 
and net return obtained per unlt area. The emplrtcal data on physical inputs and 
net returns per unit area would be extremely useful to the farmer as well as for 
policy-maker to augment the productivity and production of any crop enterprise. 
Such stl!-dies are also use{ul to commercial banks and other credit institutions in 
estimating the finanCial requirements in cultivation and formulating their lending 
poliCies. Keeping this in view it was decided to study the economic performance of 
inigated potato. 

MATERIALS AND METHODS -

Kolar district was purposely selected for the study as it has a relatively large 
area under potato crop and ranks third in production in Karnataka.Chikkaballapur 
taluk alone accounted for nearly 74.83 per cent of the total area under this crop in 
the district. There are hoblis in Chikkaballapur taluk namely Nandi. Kasaba and 
Mandikal: To give a better representation. two hoblis (area having minimum of 100 
villages) Nandi and Kasaba were selected for the study. Again five villages which had 
the relatively large area under potato were selected from each hobU. Thus 10 villages 
were se~eGted for the study. 

From this list. nine farmers form each village were randomly selected. From 
these sat:nple'villages a sample of 90 fanners was drawu. Accodingly the actual area 
under potato of the 45th respondent was 0.80 hectare. The frtst 45 respondents 
were claSSified as small producers a,nd the remaining 45 respondents as large 
producers. 

• ~ of senior author's M.Sc. (Agri.) Thesis. 
1. Dept. of Agrtl. Eonomics. UAS. Hebbal, Bangalore-560 024 (Karnataka). 
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Opinions of the farmers regarding the problems of production and marketing of 
potato were collected and tabular analysis was done using the percentages to arive 
at the conclusions. 

J 
RESULTS AND DISCPSSION 

'J1le problems faced by the producers in the production and marke~g of Irrtgated 
potato are presented in table 1. It could be seen from the table that the major 
problems were non-availability of quality seed tubers at reasonable prices, high cost 
of ferttlizers and pesticides, high incidence of pc;sts and diseases and lack of adequate 
capital. 

Nearly 95% of the farmers were of the opinion that the cost of seed (Rs. 2. 375. 
66/acre) was very high and the quality of seed tubers was also low. Hence. to 
safeguard the interest of the producers. Government and co-operative institutions 
mu~t make suitable arrangements for the supply of good quality seed tubers at 
reasonable rates. 

Almost all the farmers expressed that prices of fertil1zers were high. On an 
average each farIiler spent Rs. 629.41 per acre on fertilizers. Hence. the State 
Department of Horticulture should educate farmers on the importance of soU test 
and educate the farmers on the application of fertilizers based on the soU test 
results. This would help in the economic use of fertilizers. Majority of tthe sample 

Table 1. Opinion of recapondentll on the problema of production Imd IIlIlI'ketlng of irrigated 
potato (percentage) 

Particulars Small Large Pooled 
producer producer categmy 

A Production 

1. NonavailablUty of quality seed tubers 93.16 96.13 94.64 
2. Lack of adequate capital 87.23 81.13 84.18 
3. Lack 0 quality of plant protection chemecals 43.16 61.01 52.08 
4. High cost of fertillzer 100.00 100.00 100.00 
S. High InIdence of pests and diseases 63.01 64.0S 63.53 
6. Lack of extension education facility 51.09 49.03 SO.06 

B Marketing 

1. Fear of price fall 04.92 73.39 69.15 
2. High storage losses 89.16 86.32 87.74 

--a. Lack of Imprved storage facility 79.63 83.09 81.36 
4. High cost of storage 55.01 48.0.8 51.54 
5. Immediate need for cash 73.30 68.01 70.65 
6. High cost of transportation 100.00 100.00 100.00 
7. High COmmission charges 94.16 89.67 91.91 
8. Vollent price fluctuations 100.00 100.00 100.00 
9. Absence of price support programmes 84.13 79.78 81.95 
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fanners (80%) felt that improved and adequate storage facil1ties were lacking. So, 
proper and adequate storage facility would help the producers to avoid possible 
losses due to storing in unscientific manner. Cold storages would help the fanners 
to protect botl{ quantity and quality of potato and also dIstress selling. 

Almost all the potato producers expressed that the cost of transporting potato to 
dIstant market was very high. The cost of transport alone accounted for\ 26.22 per 
cent of total marketing cost. Hence transport facilities at reasonable charges may be 
provided by the Government or co-operative institutions. " 

The producers of potato (nearly 95%) were of the opInion that the present 
commission charge of four per cent was too high as compared to the service rendered 
by them. However. the rec~nt government policy direct the commission agents to 
collect the commission charges from the buyers. The above discussion indicated 
that potato production was faced with the numerous problems in production and 
marketing. Therefore. every effort should be made by the Government and State 
Departments like Horticulture. Marketing and Co-operatives to protect the interest 
of the potato producers. 
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EFFECT OF PHOTOSYNTH, GROWTH REGULATOR . / 

AND IRRIGATION FREQUENCT ON POTATO, YIELD 
! , 

A.M. Pustel and A.L. Kundu2 

ABSTRACT : Two years field study was conducted at the University Research Farm, to VISualise the 
perfonnance of 1rr1gauon leVels (11 to 14, respecuvely at stolon 1n1llaUon, tuber 1n1UaUon, early bulking and 
late bulklng stage) and agro-chemlcals (paras, a photosynth containS M1Xtalol and Planofix, a growth 
regulator) on the tuber yield of potato. It was revealed from the experiment that the yield characterisUcs 
and tuber yield of potato w~re 1n1luenced Significantly by the 1rr1gaUon levels and sprayed materials. 
Number of tuber/h1ll, weight/tuber and tuber yield was Increased s1gn11lcantly with the 1rr1gaUon level 
and was maximum at 4-1rr1gaUon levels (19.3 t/ha) which was 61.8% more than that of single 1rr1gatlon 
given at stolon 1n1tlatlon stage. The effect of agro-chemlcals on both the yield and yield characterlstlcs 
were more predomJnant over without spray during the period of expertmentatlon. Maximum tuber yield 
of potato (17.9 t/ha) was obtained when standing crop was sprayed two tlmes with Paras and two tlmes 
with Planofix @ 5.0 and 0.25 mllllt of water at 30,50 and 40, 60 DAS and the Increment was 18.5% more 
than that of control (15.1 t/ha). 

INTRODUCTION 

In the recent years, the area, production and productivity of potato crop have 
shown remarkable progress in West Bengal. Potato (Solanum tuberoswnL.) Is grown 
as an important tuber crop during the winter months on highly productive solls in 
West Bengal. When irrigation water is a scarce and costly imput, success of the crop 
production depends largely on the inigation at proper stages and appropriate quantity 
(3, 5, 6, 8). Growth of crop plants can be altered in beneficial ways using plant 
growth substances (9). Sigruftcant yield increase was observed due to foliar application 
of agro-chemicals (planofix) during the growth period of turmeric (2), ginger (4), 
groundnut (7) and also tn potato (1) which prompted to undertake a field experiment 
to assess the effect of irrigation, photosynth (Paras contains Mfxtalol) and growth 
regulator (Planofix) on the tuber yield of potato in the alluvial solls of West Bengal. 

MATERIALS AND METHODS 

The experiment was laid out in split plot design with three replications at the 
University Research Farm (23.5°N, 89°E and 9.5 m above mean sea level) in the 
Gangetic plains of upland soil haVing pH 7.1. sandy loam in texture (Entisol soil-sub 
order udent and great fieuvudent) with good, dratnage having moderate status of 
nitrogen (0.7%). The available P20S and K:z0 were 17.2 and 110 kg/ha respectively. 

1 Regional Res. Statton. NARP, NAZ, Chakdah (W.B.) 
2. AICRP on Cropping System Research, BCKV, Kalyanl-741235 (W.B.) 
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while CEC was 19:5 m.e./IOO gm. Levels of irrigations were put in the main plot 
while agro-chenrtCals constituted the sub-plot treatments. Potato (Kufrt Chandramukh1) 
was planted 50 cm apart dUring 1st week of December in the years 1989 and 1990. 

Following are the details of the treatments : 

Main plot: 

I} -Irrigation at stolon initiation 

12 - Irrigation at stolon initiation + at early bulk1ng stage 

13 - Irrigation at stolon initiation + at tuber initiation + early bulking stage 

14 - Irrigation at stolon initiation + at wber initiation + early bulking + late 
bulking stage 

Sub-plot: 

T I - No spray 

T2 - Paras sprayed @ 2.5 ml/lit at 30 DAS 

T3 - Paras sprayed @ 5.0 ml/lit at 30 DAS 

T4 - Paras sprayed @2.5 and 5.0 ml/lit at 90 DAS and 50 DAS 

Ts - Paras sprayed @5.0 ml/lit at 30 and 50 DAS 

Ts - Paras sprayed @ 2.5 ml/l1t at 30 and 50 DAS and Planoflx sprayed 
@ 0.25 ml/lit at 40 and 60 DAS 

T,- Paras sprayed @ 5.0 ml/l1t at 30 and 50 DAS and Planofix sprayed 
@ 0.25 ml/lit at 40 and 60 DAS 

At land preparation, entire dose of phosphate (100 kg P2 05/ha) and potash (100 
kg ~O/ha)'were applied coupled with 50% N (75 kg N/ha) as basal while the rest 
(75 kg N/ha) of nitrogen was applied in two equal splits, one at tuber initiation and 
the second at bulking stage. 

RESULTS AND DISCUSSION 

IrrIgation ': Application of irrigatjon water remarkably tnfluenced the yield 
characteristics of potato like number of tuber/hill and weight of individual tuber as 
w~ as tuber yield of potato fl'able 1). Maximum number of tuber/hill and highest 

. individUal tuber yield was obtained at 4-1rrigatlons level which was at par with 3-
1rr1gations level and these were Significantly different from single (II-irrigation at 
stolon initiation) and double irrigation (~-irrigatIon at stolon + early bulking stage). 
The same trend was observed with respect to tuber yield. Highest tuber yield (19.35 
t/ha) was obtained when irrigation was applied at stolon, tuber initiation, early and 
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, -
late bulking stage (I.) Which was 61.85% more than that of ,having received single 
inigation at stolon initiation stage (12 t/ha). 

i Levels of agro-chemicala : Spraying of photosynth and growth regulator 
Significantly increased the yield attributing characters Md tuber yield over unsprayed 
control (fable 1). Significant variation in yield characters lJke number of tuber/hill. 
weight/tuber was noticed due to different agro-chemical uses excep~ tuber weight 
durmg 1989-90. Frequent sprayings of chemicals with hIgher doses might have 
advantages over control. Maximum number of tuber/plant. tuber weight and tuber 
yield (17.91 t/ha) were obtained when standing crop was sprayed twice with Paras 
and twice with planoftx @ 5.0 and 0.25 mI/Itt of water respectively at 30.50 and 40. 
60 DAS and the Increment was 18.5% than that of control (11.1 t/ha). 

Table 1. Effect of irrigAtion and agro-cheJDicala on the yield chanlcteriatlca and yield of potato 

Th.ber /hill Weight/tuber (gJ Th.ber yield (t/ha) 

Treatment 1989-90 1990-91 1989-90 1990-91 1989-90 1990-91 Pooled 

Irrigation 
I, 4.80 4.11 17.4 15.9 12.7 11.3 12.0 
~ 6.71 5.80 23.6 21.4 17.4 15.2 16.3 
Is 8.20 6.91 27.1 24.0 19.7 17.0 18.35 
I. 8.61 7.40 28.4 25.2 20.3 18.4 19.35 

S.Em± 0.22 0.14 0.505 0.44 0.38 0.69 0.49 
CD (0.05) 0.77 0.5 1.75 1.53 1.33 2.39 1.70 

Levels of Agro-chemlcals : 

T, 6.17 5.40 22.5 19.4 16.2 14.0 15.11 
T2 6.44 5.20 22.9 20.1 16.5 14.5 15.52 
Ts 6.75 5.85 2.3 20.7 17.1 15.0 16.03 
T. 7.08 6:06 24.2 21.5 17.4 15.5 16.47 
Ta 7.40 6.28 2S.1 22.6 18.0 16.0 16.99 
Te 7.71 6.47 2S.3 23.2 18.5 16.4 17.46 
T7 7.97 6.67 2S.6 23.7 18.9 16.9 17.91 

S.Em± 031 0.25 0.97 0.59 0.62 0.64 0.46 
C.D. (0.05) 0.88 0.71 Ns 1.69 -1.76 -1.82 1.32 

-Slgn1ftcant at O.OS level only : N. S. = Not slgn1ftcant 
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[NTERCROPPING OF ONION AND FENNEL WITH POTATO , 
I 

S.C. Khurana andA.K. Bhatia1 

.' 
,BSTRACT : 9mon and fennel were grown as Intercrops In potato. Tuber yield was not reduced by the 

mtercrop when Kufrt Badshah was the varlety. however. cv. JH-22~ recorded a reduction of about 21% 
due to onion (seed crop) and 8% due to fennel. When Intercrop waS grown with Kufrl Badshah. yield of 
Intercrop (omon seed crop) was reduced by 55-87% while with JH-222 Its yield was reduced by 30-36% 

. only. Net return Increased when omon or fennel was grown as lntercrop in potato compared With sole 
crop of potato. Net return Increased further when recommended dose for Intercrop was also added to the 
Intercropped plo~. Return from potato + omon was higher than crops of potato + fennel. 

INTRODUCTION 

Potato is heavily fertilized. When one main crop and another intercrop are made 
to grow simultaneously then there is complete utilization of surplus nutrients from 
the main crop. better utilization of solar energy and higher income per unit area. 
Singh and Rathi (3) obtain~d higher net return by growing potato in association with 
mustard. Potato + mustard was the most remunerative intercropping system followed 
by potato + methi. potato + pea, potato + raya, potato + lentil and potato + wheat (1). 
Intercropping of potato with wheat did not affect potato yield and increased net 
return over potato (2). Fennel is gaining popularity in Haryana and its sowing time 
coincide With potato, however, its growth is picked up in later part {'f wiT} (er. 
Planting time of onion bulb for seed productlon is also same as for potato and have 
not much growth until middle of December. Therefore, it was deCided to grow fennel 
and onion as intercrops in potato. 

MATERIAL AND METHODS 

Studies on intercropping were undert?ken during 1987-88, 88-89, 89-90, 91-92 
and 92-93. Soil of the experimental field was sandy loam, nutrient status of the field 
over various years ranged from 19-25 Kg Pjha, 720-750 Kg K/ka, 0.41-0.47% 
organic carbon and 8.0-8.1 pH. Well sprouted tubers of Kufri Badshah during 1987-
88 and 1988-89 and of JH-222 during 1989-90, 1991-92 and 1992-93 were planted 

. at a spaCing of 60 x 20 cm. Onion bulb (Hisar-2) \and fennel seed (Local) as per 
treatment were planted in between two potato ridges at a spaCing of 15 and 10 cm, 
respectively. When raised as sole crop, onion was planted at 50 x 20 cm and fennel 
at 30 x 20 cm spacings. Potato was fertilized with N : P20 S : ~O ; 150: 60 : 60 kg/ha 

, 1. Deptt. of Vegetable Crops. Hruyana Agricultural Umverslty. Hisar - 125004 (Hruyana) 
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during 1,987-88 and 1988-89 and 120: 60 : 60 kg/ha during 1989-90. 1991-92 and 
1992-93. Onion and fennel was fertilized with N : PP5; 120: 6,0 and 50 : 25 Kg/ha. 
respectively. Intercrop was grown without giving any additional fertilizer during 
1987 -88. 1988-89 and 1989-90. However. during 1991-92 and 1992-93. there were 

\ 
two treatments for each intercrop (onion as well as fennel). one. with fertilizer 

. \ 

recommended for main crop only and in other. fertilizer recommended for main as 
well as intercrop was applied.,Information regarding date of planting ana.,harvesting 
\ire given in Table 1. Plot size was 16.2 sq. m. (5.4 x 3.0m) during 1987-88. 1988-89 
and 1989-90 and 10.08 sq.m (3.6 x 2.8 m) during 1991-92 and 1992-93. Treatments , 
were replicated four times and arranged in randomised block design. -

Table 1. Details of planting and harvesting 

Name of crop Date of planting 
Sale crop Intercrop 

Potato 10 Oct. 87 10 Oct. 87 
Onion II Oct. 87 18 Oct. 87 
Potato 17 Oct. 87 17 Oct. 88 
Onion 30 Oct. 88 23 Oct. 88 
Potato 12 Oct. 89 12 Oct. 89 
Onion 27 Oct. 89 27 Oct. 89 
Potato 16 Oct. 91 16 Oct. 91 
Onion 16 Oct. 91 16 Oct. 91 
Fennel 12 Nov. 91 12 Nov. 91 
Potato 23 Oct. 92 23 Oct. 92 
Onion 23 Oct. 92 23 Oct. 92 
Fennel 23.0ct.92 23 Oct. 92 

RESULTS AND DISCUSSION 

Date of harvesting 

10 Feb. 88 
10 May to June 88 
16 Feb. 89 
15-30 May. 89 
14 Feb. 90 
May 90 
31 Jan. 92 
May. 92 
May. 92 
5 Feb. 93 
May. 93 
May. 93 

Yield of potato. onion and fennel are given in Table 2. There was no reduction in 
tuber yield due to intercrop (onion seed crop) during 1987-88 and 1988-89. when 
Kufri Badshah was the variety. However. during remaining three years when JH 222 
was the variety. reduction in tuber yield due to onion seed crop (intercrop) was 
about 21 % and due to fennel 8%. This reduction in tuber yield came down to 16% 
due to onion seed crop and 1% due to fennel when fertilizer dose recommended for 
intercrop. was also applied. Singh and Ra~ (3) als~ reported reduction in tuber yield 
by 6% when IJlustard was grown as intercrop. Compared with sole crop yield of 
onion. in intercrop it was reduced by 55-87% during 1987-88 and 1988-89 and 
30-36% during remaining three years. Fennel was grown as intercrop during 1989-
90. 1991-92 and 1992-93 only. Reduction in fennel yield ranged from 11-53% 
compared with sole crop of fennel. When fertilizer recommended for intercrop was 
also applied to the intercrop treatments during 1991-92 and 1992-93 there was 
improvement in the yield of onion as well as fennel and this reduction in onion and 
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fennel yield in intercrop compared with sole crop came down to 15 and 35% from 36 
and 40% during 1991-92 and 4 and 46% from 30 and 53% during 1992-93. 

/ 

respectively. 

i From the fore-going para It is clear that Kufri Badshah is much better competetor 
than JH 222 as reducti0t;I in onion yield was much higher when it was grown with 
Kufrt Badshah as compai:ed to JH 222. Further yield of Kufri Badshah in sole as 
well aSjintercrop was same. It may be because 'Kufri Badshah is a tall growing 
variety/and fuus it suppressed the growth of onion. Out of the two intercrops tested, 
onion seed crop prov~d better competetor (Table 2) than fennel. It may be due to the 
fact that onion seed crop got initial boost in the growth from the reserve food 
present in onion bulb. 

Land equivalent ratio (LER) of all intercrop treatments was more than unity 
during all the years. Crop equivalent (CE) was al~o improved by all the intercrop 
treatments (Table 3). There was further improvement in LER and CE when fertilizer 
recommended for main as well as tntercrop was aprl1ed to the tntercrop treatments. 
Net return during all the years increased (Table 4) with the growing of intercrop in 

Table 4. Comparative net return in Rs/ha 

Treatment 1987~88 1988-89 1989-90 1991-92 1992-93 

Potato pure 37135 40515 44966 42751 45467 
P+O 61464 41047 56002 107791 103687 
P+F 65820 58421 60473 
P+O(F) 136086 136868 
P+F(F) 63167 68813 
0 61859 51989 36309 122015 129151 
F 25922 31714 46130 

.. 
·Net return has been calculated by deducting the cost of fertllizers and seed from the gross 
income. Potato sold at Rs. 125/q during 1987-88 and 1988-89. Rs. 160/q during 1989-90 
and Rs. 200/q during 1991-92 and 1992-93. 

Onion seed sold at Rs. 5000/q, during 1987-88, 1988-89, 1989-90 and H:;. 10,OOO/q during 
1991-92 and 1992-93. 

Fennel seed sold at Rs, 1400/q, during 1989-90 and Rs. 1500/q during 1991-92, 1992-93. 

Potato seed purchased at Rs. 225/q, during 1987-88 and 1988-89, Rs. 240/q during 1989-
90, Rs. 350/q during 1991-92 and 1992-93. 

Onion bulb purchased at Rs. 300/q during 1987-88 and 1988-89, Rs. 325/q during 1989-
90 and Rs. 400/q during 1991-92 and 1992-93. 

Fc::nnel seed purchased at Rs. 2500/q during 1989~90 and Rs. 3000/q during 1991-92 and 
IB92-93 . 

•• P = Potato, 0 = Onion, F = Fennel, (F) = With additional fertillzer for intercrop. 
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potato compared with sole crop of potato. "Wilen the recommended dose of fertilizer 
for intercrop was also added in the intercropped plots, net return increased further. 
During 199'{92 and 1992-93 net return was higher when onion was grown as 
intercrop in potato compared with potato + fennel. However, during 1989-90, onion 
crop was affected by purple blotch and tItus its yield was reduced considerably and 
therefore. during this year potato + fennel performed better than potato + onion. 

" When in intercropped .plots fertilizers recommended for only main crop was given, 
\ 

onion sole crop resulted in higher net return comT)ared with potato + onion,. However, 
when recommended fertilizers for intercrop as well as main crop were appUed to the 
intercropped plots, net return from potato + onion was higher than the sole onion 
crop. 

~ -
It may be concluded that it is possible to grow fennel or onion as intercrop in 

early maturing varieties of po~to like JH 222 for higher net return but it is not 
possible to grow intercrop in tall growing and late varieties of potato like Kurfl' 
Badshah. 
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FERTILIZER MANAGEMENT IN tOTATO BASED 
CROPPING SYSTEMS-DI. EFFECT ,OF RFA3IDUAL AND 

APPLIED FERTILITY ON SECOND SUCCEEDING CROPS 
I OF OKRA AND pALAK 

J.S. Taya, Y.S. Malik, M.L. Pandita and S.C. Khurana l 

ABSTRACT: Okra and pa1ak (spinach) were grown as second succeeding crops in sequence with potato­
toma~o and potato-okra. respectlvely to study the reSidual effect of fertilizer doses. Fertility levels given to 
seco::J.d succeeding crops were no ferUllzer. 25. 50 and 75% of the recommended dose of N without P and 

,K and recommended dose of NPK. Higher dose of NPK (33% higher than the recommended) applied 
preViously to potato Increased fruit yield and NPK content of foliage In okra. However. in pa1ak. Improvement 
In yield and NPK content was recorded only dUring the second year while zinc applied to potato had no 
effect on any of these parameters. Application of the recommended nitrogen Without P and K to the 
second succeeding crops of okra and palak W'aS enough to obtain yield statistically at par with the 
recommended dose of NPK. Nitrogen content of the foliage Increasc:.J In both the crops With Increase In 
the dose of nitrogen. however. P and K content of the foliage was no~ inlluenced by the N application. 

INTRODUCTION 

The potato has highest potential of providing bio-mass per unit area and time. 
Heavy doses of fertilizers are recommended for this crop. Under such a situation, 
reSidual effect of fertilizer can always be expected and should be considered while 
applying fertilizers to the succeeding crops. Being a short duration crop. potato 
provides opportunity for growing many kharifand spring crops in the sequence. 

The effect of fertility (NPK) levels and zinc on growth and yield of potato and yield 
of 1 st succeeding crops of tomato and okra have already been reported (6.7). The 
present investigation has been carried out to study the effect of residual and applIed 
fertility on growth and yield of second succeeding crops of okra and paZak in two 
potato based cropping systems, viz. (1) Potato-tomato-okra and (11) Potato-okra­
palak. 

MATERIALS AND METHODS 

After the harvest of first succeeding crops of tomato and okra, the already laid 
plots were prepared by manual labour with spade. Before sowing of the second 
succeeding crops, soil samples were taken from each treatment and analysed for N.P 
and K status of soil (Table 1). As in case of first succeeding crops (7), there were 20 

IDepartment of Vegetable Crops. CCSHAU. Hlsar-125004 (Haryana) 
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Toble 1. SoD .tatu for NPK after harve.t of firIIt DUCCeedJDg cropg (Tomato and Okra) 
. ~ 

Treatment , N kg/ha P20 S kg/ha ~Okg/ha , 

1991-92 1992-93 1991-92 1992-93 1991-92 1992-93 

F I 

No 140.6 146.4 38.5 41.0 305.0, 325.0 , 
Nt 140.9 147.0 \ 
N2 142.0 lSO.0 

Ns 143.2 152.6 

NPK 144.8 152.4 43.4 47.0 337.0 356.0 

FII 

No 142.0 151.4 40.5 43.0 326.0 337.0 

Nt 143.6 153.6 

N2 143.8 155.0 

Ns 145.0 156.0 

NPK 147.0 160.0 47.5 SO. 6 354.0 ,369.q 

treatment combinations of four fertility levels applied to potato crop and five to the 
second succeeding crops. Four fertility levels applied to potato crop were combinations 
of two levels each of NPK recommended I.e. 150 kg N. 50 kg P20S and 100 kg ~O/ha 
(F.I.) and 33% higher than the recommended dose (F.II) and zinc 0 (Zol and 25 kg Zn 
5°4 (Z,," Fertility levels for second succeeding crops were. no fertilizer application 
(Nol. 25 (N 1)' 50 (N2) and 75% (N3) of the recommended dose of nitrogen. without P 
and K and recommended dose of NPK i.e. 100 kg N. 50 kg each of P20 S and ~O for 
okra and 80 kg N. 40 kg each ofP20 5 and ~O/ha fo~ palak (NPK). The layout. crop 
rotation and fertllity treatment in a plot remained the same during both the succeeding 
crops and the years of experimentation (1991-92 and 1992-93). 

Second succeeding crop. okra cv. Varsha Uphar (in first cropping sequence) was 
sown on 22 and 20 June during f992-93. respectively. The seeds were sown at 45 x 
20 cm by dibbling method. Three seeds were sown at one place and when the plants 
were of 10-12 cm height the crop was thinned leaving one healthy plant at each 
place. Each plot comprised eight rows with 12 plants in each row. Second succeeding 
crop palak cv. HS-25 (in second cropping sequence) was sown on 24 and 22 June 
during 1992 and 1993. respectively. The seeds were sown in rows 25 cm apart and 
when plants were 10-12 cm high the crop was thinned to maintain 10 cm spacing 
between plants. Each plot comprised fifteen rows with 35 plants in each row. Full 
quantity of P 'and K and half of N were applied as basal dose as per treatment and 
remaihing half dose of N was top dressed as per recommendation for okra and palak 
during both the years. All cultural practices adopted were as per recommendation 
for okra and palak. Data on growth and yield characters were recorded during both 
the years of investigation. 
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RESULTS MiD DISCUSSION 

Residual effe'·t on .>kra : In second succeeding crop okra, the residual effect of 
higher NFK level previously applied to potato significan~y influenced plant height 
and number of fruits per plant but only during 1992-93 and fruit yield ,(Table 2) and 
NPK content of plant (Table 3) dwing both the years, of investigation over recommended 

\ 

dose of fertility. The better growth and yield performance during second year may be 
due to the cumulative effect of fcrtilizers applied to the same plot (Table 1). Residual 

"-
effect of zinc previously applied to potato had no effect on any of the growth and 
yield characters dUring both the years (Table 2, 3) suggesting that the residua~ effect 
of NPK was more than that of zinc. Residual effect of fertilizers applied to potato crop 
on subsquent crops has also been reported (1,2). 

Increase in nitrogen levels increased the hieght of okra plant (Table 2). Plant 
height recorded at 75% of the recommended N was at par with the recommended 
dose of NPK. The results corroborate findings of Khan and Jaiswal (3) and Lenka et 
al. (4). Increase in height with higher level of nitrogen may to due to an increased 
uptake of nitrogen, which being the constituent of protein and the protoplasm, 
vigourously induced the vegetative development of the plants. Nitrogen, however, 
delayed flowering. Highest number of days taken to attain fifty per cent flowering 
With recommended dose of NPK but it was statistically at par with application of 
'75% of recommended N. 

Table 3. Effect of residual and applied fertility levels on NPK content of follage of second 
succeeding crop, Okra 

Treatment NPK content of follage 

N% P% K% 

1991-92 1992-93 1991-92 1992-;)3 1991-92 1992-93 

Fertilizer applied to potato crop 
A. FertiUty (NPKJ leuel 

F-l 2.08 2.05 0.120 0.124 1.76 1.81 
F-II 2.10 2.09 0.122 0.126 1.79 1.85 
C.D. at 5% 0.01 0.02 0.001 0.02 0.02 

B.Zinc 

Zo 2.08 2.06 0.120 0.125 1.77 1.82 
ZI 2.09 2.06 0.121 0.125 1.78 1.84 
C.D. at 5% NS NS 

Fertilizer applied to_ second suc';eeding crop 
NS NS NS NS 

No 1.62 1.59 0.115 0.119 1.70 1.74 
N( 1.82 ' 1.79 0.115 0.119 1.71 1.75 
N2 2.05 2.02 0.116 0.120 1.71 1.75 
N3 2.35 2.18 0 . .116 0.120 1.72 1.76 
NPK 2.64 2.60 0.135 0.149 2.01 2.10 
C.Dat5% 0.02 0.04 0.004 0.003 0.03 0.04 

149 



J.S. Taya et al. 

, Increased level of nitrogen significantly improved the number of fruit per plant 
and fruit yield (Table 2). Number of fruits per plant and- fruit yield :recorded with 
75% nitrogen of recommended dose were statistically at ,par with recommended dose 
of N.P.K. durtng both the years. Singh et al. (5) has also suggested that fertilizer 
residues provided ample scope to reduce the dose of costly P and K fertilizers in 
potato based cropping system. Signicantly hig~er N. P and K content (Table 3) of I 
foliage was recorded when higher fertilizer dose w~s previously applied to the potato 
crop. Nitrogen content increased Significantly with every increase in N level. however. 
N; P and K content offoliage was signignificantly higher where recommended dose of 
NPK applied to second succeeding crop of orka. The increase In N. P a"d K content 
maY.probably be due to the increased availability of nutrients which encouraged 
uptake and concentration i'n different organs of plant. 

Residual effect on patak: Days taken to first and second cutting of the palak 
were not influenced by the NPK and zinc previously applied to P()j·~t,-, crop. however. 
it decreased singnificantly by about 10 days with increased level on nitrogo::n and 
NPK given to paZak (Table 4). Minimum number of days taken to first cutting was 
recorded where recommended dose of NPK was applied to the second succeeding 
crop of palak. With the treatments of recommended dose of NPK and 75% N of .the 

Table 5. Effect of residual and applied fertility levels on NPK content of foliage in second succeeding 
crop of palak 

Treatment NPK content of foliage 

N% P% K% 

1991-92 1992-93 1991-92 1992-93 1991-92 1992-93 

Fertilizer applied to potato crop 

Fertilizer (NPKJ level 

F-I 1.54 I L49 0.114 0.107 2.19 2.12 '. 
F-I1 1.57 1.54 0.116 0.113 2.21 2.21 

C.D at 5% N.S. 0.02 N.S. 0.001 N.S. 0002 

B.Zinc 

Zo 1.56 1.53 0.114 0.110 2.21 2.17 

z) 1.55 1.51 0.115 0.110 2.19 2.17 

C.D at 5% N.S. N.S. N.S. N.S. N.S. N.S. 

Fertilizer applied to secondsucceeding crop 

No 1.43 1.42 0.110 0.105 2.10 2.06 

N) 1.47 1.43 0.110 0.105 2.11 2.06 

N2 1.50 1.46 0.110 0.107 2.11 2.08 

Ns 1.59 1.56 0.111 0.108 2.12 2.09 

NPK 1.79 
\ 

1.75 0.131 0.124 2.54 2.47 

C.D at 5% 0.02 0.03 0.003 0.03 0.04 
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recommended dose to palak. third cutting was also obtained. Maximum yield was 
recorded With recommended dose of NPK which was statistically at par With 75% N 
applied to the second succeeding crop. Higher NPK level previously applied to potato 
crop increased palak yield but the differences were significant during the second 
year only. Application ofztnc to potato crop did notjinfluence palakyleld Significantly. 
The yield obtained With 75% N alone of the re~ommended dose was as good as 
obtained With recommended dose of NPK suggesting that the second succeeding 
crop 0,£ palak. in potato based cropping system,. did not need additional P and K 
fertilliers as also reported by Grewal et aL (2) . 

Significantly higher N. P and K content of foliage were recorded during 1992-93 
pnly. where higher fertilizer dose was applied to potato crop (Table 5). The significant 
effect during second, year may be due to cumulative effect of fertilizers. Nitrogen 
content increased significantly With every increase in nitrogen level. However. N. P 
and K content of foliage was significantly higher where recommended dose of NPK 
was applied to the palak crop. 

The results suggest that in both the potato based cropping systems. second 
succeeding crops of okra or palak did not need additional P and K fertilizer but 75% 
nitrogen of the recommended dose was enough to raise the successful crops of okra 
and palak. 
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EFFECT OF FERTILISER N RATE AND , 
NITRIFICATION INIUBITOR ON THE NUTRIENT 

\ 

UPTAKE OF POTATO - ll. SECONDARY NUTRIENTS 

P. Stalin 1* and J. Enzmann II 

It is reported that the use of nitrification inhibitor or the ammonium nutrition 
decreases the content of Ca and Mg in different plants (2.3.4.). Little information is 
available on the response of N nutrition under field conditions on the uptake of 
secondary nutrients at different growth stages. The present investigation was 
undertaken to study the effect of N fertilization and a nitrification inhibitor. CMP (1 -
Carbamoyl - 3(5) methyl pyrazole} on the uptake of Ca and Mg.during the growth 
period of potato crop. 

The Ca and Mg contents were estimated in dry matter adopting Versenate method. 
- The uptake was determined on the basis of the Ca and Mg contents in foliage and 

tubers and the dry matter produced during the growth period. 

Calcium uptake: It is evident from the data crablel} that the Ca uptake by the 
tops and tubers increased gradually during the growth period. The amount of Ca 
already taken up till the flowering period accounted for Q~-68% of the total Ca 
requirement of the crop. From that. only 2% Ca was transported to the tubers in the 
same period (flowering). Batz (1) reported that the potato plant at the time of 
flowering absorbed 90% of its total Ca requirement. The different N levels Increased 
Ca uptake by the tops and tubers during the growth period (Table 1). The increase 
in the total Ca uptake at physiological maturity was found to be between 90-102% 
at 240 kg N/ha without and with CMP. respectively over the control treatment. In 
the presence of CMP. the Ca uptake by the tops and tubers was not much affected 
during the growth period. The Ca removal calculated uniformly for 100 quintals 
fresh tubers inclusive of its foliage amounted to 95 kg (Mean of all N levels). 

.. 
MagneSium uptake : The data presented crable 2) show that the Mg uptake by 

the tops increa.sed steadily and reached its maximum at tuber bulking phase. 
whereas the Mg uptake by the tubers continued to increase till its physiological 
maturity. The- total Mg uptake showed a'trend similar to the Mg uptake by the tops. 
The. results reveal further that the amount of Mg already taken up till the flowerin..~ 

Present address: Tamil Nadu Rice Research Institute. Adhuthural-612101. 
1. Horticultural Reseach StaUon. Yercaud-636602 (famil Nadu). 
2. Institute of Tropical Agriculture, 0-7030 Leipzig (Gennany). 
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Table 1. Ca uptake (kg!ha)'during the growth period at different N levels 

N levels/ Ca uptake (kg/hal 
(kg/hal Tops .. 7U.bers 

Days- 21 35 65 100 35 65 100 , 

WlthoutCMP 
0 7.2 25.0 30.8 41.3 0.5 0.8 2.0 

:'BO 12.5 31.7 47.7 47.2 0.7 1.3 3.6 
. 160 17.B 45.5 74.2 69.9 O.B '1.7 3.4 

240 , 16.8 52.5 69.4 61.7 1.1 2.0 3.9 
Mean 13.6 3B.7 55.5 5.'3.0 O.B 1.5 3.2 

WithCMP 

0 6.7 22.0 28.9 36.9 0.5 1.2 2.3 
80 13.3 31.'7 34.2 39.1 0.'1 1.2 3.6 
160 13.2 43.7 71.3 68.5 1.0 1.9 4.2 
240 12.7 49.9 65.5 79.9 0.8 1.3 4.7 

Mean U.S 36.8 50.0 56.1 0.8 1.4 3.7 
Cp (0.05) 
N Lev~ls 9.04 N.S 
CMP N.S.· N.S. 
NxCMP N.S. N.S. 

-after emergence 

Table 2. Mg uptake (kg/ha) during the growth period at different N levela .. 
N levels/ Mg uptake (kg/hal 
(kg/hal Tops Tuber 

Days· 21 35 65 100 35 65 LOO 

WlthoutCMP 

a 1.4 3.7 2.4 3.6 1.3 5.9 6.6 
80 2.3 5.3 6.5 4.4 1.9 5.8 7.9 
160 4.2 11.5 17.2 9.7 2.1 7.5 8.9 
240 4.1 ILl 14.9 9.5 2.5 8.6 8.4 

~ 3.0 7.9 10.3 6.8 2.0 7.0 B.O 

WithCMP 

0 1.2 4.1 3.1 2.6 1.6 5.0 7.5 
80 2:6 5.5 4.7 2.7 2.4 5.9 2.6 
160 3.2 12.2 16.5 9.0 2.8 7.4 8.3 
240 3.5 13.1 17.4 12.9 2.5 7.9 9.3 

Mean 2.6 B.7 10.4 6.8 2.3 65 8.3 
CD (0.05) 
N Levels 1.95 N.S 
CMP N.S. N.S. 
NXCMP N.S. N.S. 

-after emergence 
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pertod (on 35th day), accounted for 67-73% of the total Mg requirement of potato 
plant at physiological maturtty. From that, nearly 20% Mg was transported to the 
tubers at the same period. According to Batz (1), the potato plant absorbed until the 
flowering period 57% of its total Mg requirement. In the present study: 100 q fresh 
tubers inclusive of its haulms removed on an average 22 kg/ha of Mg froin the soU. 
The different N levels increased the Mg uptake during the growth period and tttereby, 
a spectacular increase was observed at the maturtty phase in the treatment 'of 240 
kg N/ha with CMP ffable 2). The use of CMP did not alter much the Mg uptake at 
different growth stages. The uptake values at physiological maturity were 'even 
slightly higher in the presence of CMP. The results indicate that the uptake of 
divalent cations, Viz. Ca and Mg by potato crop was not adversely affected by 
dominant ammonium nutrition of potato plant. 
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, 
STUDIES QN POTATO BAsED CROP 

R0TA110NS IN FASTERN 11ITAR PRADESH 

M.V~ singh andA.P. Slngh1 

Multiple' cropping system of agriculture provides scope to utilize resources 
effectively and effiCiently. Not only this. it also enhances the food production and 
keeps the production at high levels and stabilizes the productivity of the crops. 
Keeping these facts in mind experiments were conducted to find out the production 
potential of various potato based cropping systems under agro-cllmatic conditions of 
eastern u.P. 

f 

Expertments were conducted duIing 1990-91 and 1991-92 in randomtsed block 
design with four replications at N.D. University of Agriculture and Technology. 
Kumarganj. Faizabad. The soil of the experimental field was loamy in texture. The 
pH of the soU was 7.5. available N (100 and 130 kg/hal. organic carbon (0.25 and 
0.25%). Four cropping systems. viz. CI-potato-okra-paddy. C

2 
po~10-urd-maize. C3 -

potato-moong-okra. C4-wheat-bottle gourd-paddy were tIied. The crops were raised 
as per their recommended package of practices. The gross plot size was 7.2 x 7.2 m. 
The source of N. P and K were urea. Single superposhphate and muriate of potash. 
The net profit and cost of cultivation were calculated on nearest exis~~ market 
pIice. 

Crop yield : The potato yielded almost s1mJlar under all the potato based cropping 
systems fTable 1). ~owever. '~e potato yield eqUivalent varied with variation in crop 
sequences. The highest (490.31 q/ha) potato yield equivalent was recorded from 
potato-moong-okra. The potato-okra-paddy was the next best cropping system. 
ContraJy to this. the wheat based cropping system i.e .. wheat-bottle gourd-paddy 
produced the lowest potato yield equivalent (257.69 q/ha). The results showed that 
potato based systems were more productive than wheat based systems. Sonl and 
Kaur (3) reported that in addition to two principal crops. a third crop of legume in 
summer season or short duration variety of potato taken In between the two principal 
crops was more productive. The higher potato yield equivalents In different cropping 
systems were mainly attributed to higher yields as well as price of okra In comparison 
to cereal and pulses yields and their pIices. 

EcoDomics : Economics of different systems showed that the cost of cultivation 
(Rs. 24225/ha) was highest in potato-okra-paddy system and minimum cost of 

1 Department of Vegetable Science. N.D. Untverslty of Agrtculture and Technology. Falzabad 224229 (UPJ. 
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cultivation (Rs. 13481.50/ha) was recorded in wheat-bottle guard-paddy cropping 
system. The highest gross income (Rs. 61311/ha) was o1>tained by the potato­
moong-okra crop sequence. The higher gross Income with this cropping system ~ 
because of higher yteld of potato as well as okra with higher prices. Besides, the 
yteld of okra vegetable also gave more profit as compared with cereal and legume 
crops. Baker (1) and Rao and Willy (2) concluded that multiple cropping systems 
with l~es afte~ special advantage to farmers reduced the probab1!1ty of low 
Income. ,Maximum net profit (Rs. 38726.0/ha) was obtained from potato-moong­
okra. The ID.In1!Dum gross income (Rs. 32246.50)/ha and net profit (Rs. 18765.0/ha) 
was obtalI!ed ,from the wheat-bottle gourd-paddy cropping sequence. 
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EFFECT OF POTATO BASED INTERCROPPING 
SYSmM ONYIEU)AND EOONOMICS " 

D.N. Nandekar. T.R. ShanDa and R.C. Sharmal 

" \. \, 
" 

Intercropping Is one of the efficient tools available at present to increase net­
returns per unit area. In this respect. no work has been done under Maqhya 
Pradesh conditions. An expertment was. therefore. conducted to evaluate the intercrop 
to fetch maximum net-return and better uti~tion of resources in case of potato. 

A field experiment was conducted during rabi season of 1991-92 and 1992-93 at" 
Zonal Agricultural Research Statton. ChhlIldwara (M.P.) under AICPIP. The soU 
available is clay loam and contained 383. 16 and 600 kglha of aval1able nltrogen. 
phosphorus and potassium. respectively With 7.8 pH. The experiment was laid out 
in a randomized block design With four repl1cations having plot size of 4.2 x 3.0 m. 
The treatment comprised potato. onion. and fennel as sole crops. potato x onion. 
potato x fennel ill furrows as illtercrop with and without recommended doses of 
fertilizer to onion and fennel. Potato was plaftted on 20th Oct. & 7th Nov. at 60 x20 
cm. Onion and fennel were planted on 29 oct. and 8th Nov. within the potato rows 
with Inter row spacmg 10 and 20 cm. Sole ortion and fennel were planted at 20 x 10 
cm and 30 x 20 cm. respectively. The recommended doses of ferttlizers were applied 
to potato (120:100:100 kg NPK/ha). Onion (50:60:40 kg. NPK/ha) and fennel (20:20:10 
kg NPK/ha) but fertilizer applicatton to intercrop was as given in table 1. 

Yield of maID crop: The highest average yield of 290.8 q/ha was obtained with 
sole crop of potato. Lowest yield of potato (227.6 q/ha) was obtained from fennel 
Intercrop without recommended dose of fertiUzer (Table 1). Yield reduction in potato 
due to intercrop was higher when inter crop was grown without recommended dose 
of fertillzer. because of the competition for nutrient. soU moisture and solar energy. 
Smgh and Ratht (2) also observed reduction in tuber yield by 6% when intercropped 
with mustard. 

Potato equivalent yield: The highest potato eqUivalent yield 367.7 q/ha was 
recorded wtth potato + onion with recommended dose of fertilizer and lowest in 
fennel sole crop I.e. 130.5 q/ha. ,All the intercropping systems produce higher potato 
equivalent yield than the sole crop. It is due to maximum utiJtzation of renewable 
.and non-renewable resources of the'production and higher economic value of inter 
crop produce. 

~Zona1 Agricultural Research Statton. Chandangaon. Chhtndwara 480001 {M.P.I. 
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Potato based lntercropplng 

Net return : Potato+onlon with recommended dose of fertll1zer gave the highest 
net return of~. 50497/ha followed by potato + onion without recommended dose of 
fertilizer. 'nle lOwest net returns were obtained under fermel grown as sole crop fl'able 1). 
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EFFECT OF COST REDUCTION SCHEDULES ON YIELD 
, ' I 

AND ECONOMICS OF POTATO PRODUCTION 

v.P. Jalswall 

Seed and fertilizers are two major input in potato (Solanum tuberosum L.) 
cultivation. Optimum seed rate for medium to large seed size tuber is 30-40 q/ha in 
plains (1, 2, 4, 6) accounting q_J.ore than 50% of total cost of cultivation. Many a 
times use of optimum seed rate is not possible because of inability to util1ze input to 
the tune of recommended level. Under such condition, use of higher dose of fertilizers 
at reduced seed rate may increase the tuber yield. Present investigation, therefore. 
was undertaken to investigate the best combination of ferttl1zers and seed rate in 
order to reduce the cost of cultivation. 

,Field experiment was conducted at Central Potato Research Station, Jalandhar 
during autumn 1991-92 and 1992-93. Cost reduction schedules were prepared 
through combination of 3 seed rates (30, 22.5 and 15 q/ha) of equal weight of seed 
size tuber (35-40g) and 3 fertility levels (100,75, and 50% fertillzation at recommended 
doses (180 kg N, 80 kg P2P6 , 120 kg ~O/ha). Combination of 100% seed rate (30 q/ 
hal and 100% fertllizer dose acted as a check. Experiment was conducted in 
randOmized block design with four replications. The soil was sandy loam conta.in1ng 
0.385% organic carbon, 11.2 kg available P and 174.7 kg available K/ha during 
1992-93 with pH 8.2. 1Ubers of cv. Kufri Badshah pre-sprouted for 7 days were 
planted on 9th October in 1991 and 12th October in 1992. Net plot size was 3.6 x 
2.4m during both the years. Spacing between rows was 60 cm while spacing Within 
row varied according to seed rate. Haulm cutting was done on 16th January, 1992 
and 25th January, 1993. Harvestlng was done 10-15 days after haulm cutting. 

-Recommended plant protection measures and agronomical practices were followed. 

In general, yield level dUring 1991 was higher than 1992. Tubers/plant and 
tuber weight/plant were s1gn1ftcantly higher at lower seed rate (fable 1). This was 
due to more Intra-row spacing available to each plant at lower seed rate which 
resulted in less competition for nutrtent and molsutre. The number of stems/m2 

were found to be significantly higher at optimum seed rate (30 q/ha). Number of 
stems/m2 decreased Significantly from 25 to15 With decrease in seed rate from 30 to 
15 q/ha. Sekhon and Singh(7) reported 27.1 to 35.3 stems/m2 to be optimum for 
medium size tubers for gettlng good yields. Fertll1ty level Significantly increased the 

• Present address: IndJan Institute orsngareane Research. Lucknow-220002 (U.P.). 
1 Central Potato Research Station. Jalandhar-l44 003 1Pb.). 



Effect of cost reduction schedules 
-' 

" 
TDble 1. Effect of ,!eed rate and fertilizer leve~ OD growth and yield attributeD of potllto (1992) 

Fertlllzation· Seed rate (q/ha) "-(%) t 30.0 22.5 15.0 Mean 

Plant height (cm) 
, 

\ 

100 80.9 72.3 76.1 \76.4 
75 74.7 73.2 69.9 72.6 
50 65.3 64.7 65.9 65.3 

Mean 73.6 70.1 70.6 -
No. of tuber plantl 

100 5.0 5.1 7.6 5.9 
75 5.1 6.1 5.9 5.7 
50 4.6 4.7 7.0 5.4 

Mean 4.9 5.3 6.8 
Tuber Wt. plantl 

100 395 456 623 491 
75 377 462 548 462 
50 315 375 493394 

Mean 362 431 555 

No. of stem m-2 

100 26 20 16 21 
75 25 19 15 20 
50 24 19 14 19 

Mean 25 19 15 

CD (P=O.05) Height Tuber TuberWL . Stemm-
Plant I plant I 

Fert 3.45 NS 41- 2 NS 
Seed. NS 0.95 41 - 2 2.2 
F><S NS NS NS NS 

N P20S Kp 
• FertlUzation (%) 100 deotes 180 80 120 (recommended) 

75 135 60 90 (75% ofrec.) 
50 90 40 60 (50% of rec.) 

plant height and tuber weight/plant; being maximum at 100% fertil1zatlon. Seed 
rate and fertility level both Significantly influenced the tuber yield during both the 
years. The highest tuber yield (364 q/ha), maxImum net return (Rs. 16,3BO/ha) and 
highest cost: benefit ratio (1.B2) were recorded at optimum seed rate (30 q/ha) with 
100% fertruz8.tlon. All ot;her levels of seed rate and fertilizer significantly reduced the 
tuber yield as well' as net return. Pooled data showed that optimum seed rate (30 q/ 
hal significantly increaed the mean tuber yield by 15% as compared to seed rate at 
22.5 q/ha. This could be due to higher number of" stems/m2 at optimum seed rate. 
The results are in conformity with the findings of Kushwah and Grewal (5), Jaiswal 
and Saini (3) who reported that lower seed rate (20 q/ha) gave significantly lower 
yield than seed rate of 30 to 40 q/ha. 1 ~ fertillzation gave significantly higher 
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Table 2. Effect of Ned rate ad fertilizer levela on tuber )'ie1d' (q/b) ADd economico 

. Fertllizatlon (%) 

100 
75 
sO 

Mean 

100 
75 
50 

Mean 

CD (P=O.05) 
Treatment 

Fert 
se'ect. 
FxS· 

/ 

Seed rate (q/ha) 
30.0 22.5 I 15.0 

364 314 
332 291 
299 263 
332 289 

Net income (Rg. 0-1) and coat: benefit ratio 

16380 (1. 82) 
13935 (1. 72) 
11390 (1.62) 
13902 (1.72) 

13630 (1. 77) 
12085 (1.71) 
10040 (1.62) 
11918 (1.70) 

Pooled 
13.0 
9.2 
7.5 
NS 

Mean 

339 
312 
281 

15005 (1. 79) 
13010 (1.72) 
7143 (1.62) 

NUtrient cost : N (Rs. 6.90 kg-I), P (Rs. 12.50 kg-I), K IRs. 6.50 kg-I) Cost of seed = Rs. 300 q-' cost of 
produce = Rs. 100 q-I Parentheses value correspond to cost: benefit ratio. 

mean tuber yield and the increase was 9 and 21% compared to 75 and 50% 
fertilization repectively. Interaction between seed rate and fertilization were found to 
be nonstgntftcant. Data presented in table 2 revealed that reductlon in seed rate to 
the extent of 25% invariably reduced the tuber yield to the extent of 12-14% 
irrespective of the level of fertllizatlon. Further reductlon to 50% in optimum seed 
rate during 1992, yield decreased to the extent of 17-25%. Net retum and cost: 
benefit ratio were ma.xiIillzed at 100% fertilization at all seed rates, suggesting that 
under condition of resolirce constraint, if seed rate has to be reduced. reduction in 
fertilization is not econonltcally advised. 

On the basiS of these findings. it may be suggested that reduction of cost 
through seed is not advised to obtain maximum yield. However, if fertilizer has to be 
reduced to the tune of 50% to meet the budget. under such constraint condition, it 
is better to reduce the seed rate to the extent of 25% and use 100% of recommended 
fertillzer dose. 
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ACCtJ1WULATlION AND DISTRIBUTION PATTERN 
I 

OF SULPBUR-CRITICAL STAGE OF REQUIRElWENT 
AND TiSSUE TESTING IN POTATO PLANT 

J.P. Slnghl and O.P. Srlvastava2 

Accumulation and distribution pattern ,of the nutrient in different plant parts 
through the growth period is helpful in indicating the critical stage of the nutrient , 
requirement and thus the time of tissue testing and 5-application. No information is 
available on accumulation and distribution pattern of sulphur in potato grown 
under short day conditions in vast area of the Indian sub continent. 

Afield experiment was conducted in an alluvial soll at Vegetable Research Farm 
of Banaras Hindu University. Varanasi (25.2 ON latitude and 83.1 DE longitude) In the 
year 1989-90. The soll was deficient in sulphur with 9.S kg 5/ha (0.15% CaC~ 
extractable). Treatments were two levels of sulphur. 0 and 25 kg/ha replicated 12 
times in randomized block design. Plot size was 4.2m x 2.8m (7 rows of 14 tubers 
each). Crop waf:; uniformly fertilized with N-P20 5-K:P @ 180. 80 and 150 kg/ha. 
respectively. through sulphur free fertilizers. Sulphur was applied through gypsum 
at planting. Pre sprouted tubers (50-55g) of cv. Kufri Badshah were planted in the 
last week of October. Crop was optimally irrigated with low sulphur (l.5 ppm 50.-5) 
deep tube well water. manually weeded and normal plant protection measure were 
followed. Plants were periodically sampled after 10 days interval starting from 30 
days after planting (OAF). Leaf. stem and tubers were separated. chopped and dried 
in oven at 70DC. Dry matter yield of different plant parts was expressed on per plant 
basis. Samples were analyzed for total 5 concentration (1). Accumulation of 5 in 
different tissues was calculated by the product of dry matter and 5 concentration. 

Sulphur application increased the 5 concentration O'able 1) and accumulation 
(Table 2) in leaf. stem and tubers. In all the tissues. 5 concentration decreased with 
age of the crop. due to dilution effect of growth and partly due to redistribution from 
leaf and stem to tubers. 

Accumulation of 5 in tissues being a product of dry matter and 5 concentration. 
was maximized in leaves at 40 DAP. remained more or less same up to 70 DAP and 
decreased thereafter lTable 2). About SI% of the maximum accumulation was over 

, 

1. Central Potato Research StaUon, Jalandhar -144 003 (Pb.) 
2. Department of SoJl ScIence and Agt1cu1tural ChemistrY; Banaras HIndu Untverslly. VaranasI- 221 005 ~. 
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Table 1. Effect ofllulphur appUcation on concentration of.ulphur in tinue. of potato plAnt 

Plant Levels Stages of growth (days after planting) 

Parts ofS 30 40 50 60 70 80 90 
(kg/hal -----------------S concentrarton (% dey matter) -----------------

Leaf 0 0.30 0.30 0.26 0.26 0.25 0.24 \ 0.23 
25 0.45 0.43 0.35 0.32 0.28 0.27 \0.25 

Mean 0.37 0.37 0.30 0.29 0.26 0.25 0.24 
Stem 0 0.22 0.16 ,0.14 0.09 0.07 0.05 0:05 

25 0.32 0.30 0.28 0.22 0.11 0.09 '0.09 
Mean 0.27 0.23 0.21 0.15 0.09 0.07 0.07 

Tuber 0 0.12 0.09 0.09 0.09 0.09 0.11 
25 0~16 0.16 0.14 0.13 0.13 .0.14 

Mean 0.14 0.12 0.12 0.11 0.11 0.12 
C. D. (<0.05 p) 
Leaf 0.03 0.03 0.03 0.03 0.02 0.02 NS 
Stem 0.03 0.02 0.02 0.03 0.02 0.02 0.02 
Tuber 0.02 0.02 0.02 0.02 0.02 0.02 

Table 2. Effect of .u1phur appUcation on total S accumulation in tillGuell of potato plant 

Plant levels Stages of growth (days after planting) 

Parts ors 30 40 50 60 70 80 90 
(kg/ha) -------------------S accumulation (mg/plant) -----------------

Leaf 0 20.5 37.0 39.7 39.2 41.2 35.7 30.2 
25 38.0 60.0 59.9 56.9 55.2 42.1 36.4 

Mean 29.2 48.5 49.8 48.0 48.2 38.9 33.3 
Stem 0 6.0 10.0 9.7 6.5 5.5 4.2 4.2 

25 11.2 21.1 23.4 18.2 11.4 8.2 7.4 
Mean 8.6 15.5 16.5 12.4 8.4 6.2 11.6 

Tuber 0 5.5 17.0 37.2 51.0 76.2 94.2 
25 7.2 31.6 66.7 83.9 108.0 129.4 

Mean 6.4 48.6 52.0 67.4 92.1 111.9 
Total 0 26.5 52.5 66.4 82.9 97.7 116.1 124.4 

25 49.2 88.3 114.9 123.6 150.5 158.3 173.2 
Mean 37.8 70.4 90.6 103.2 124.1 137.2 148.8 

C.D. (<O.05p) 
Leaf 0.4 2.9 2.8 2.9 2.9 2.3 1.9 
Stem 0.6 1.1 1.1 1.0 0.8 0.4 0.7 
Tuber 0.5 3.8 3.6 4.5 6.6 7.9 
Total 2.5 5.6 6.4 7.1 7.9 7.8 9.3 

at 30 OAP. This early accumulation indicated an early need of sulphur for optimum 
growth and yield of potato. In stems accumulation of S maximized at 50 OAF. but 52 
to 94% of the maximum accumulation was over at 30 to 40 OAF. respectively. 
Accumulation of S in tubers increased linearly from 40 to 90 OAF. Similarly the total 
S accumulation increased linearly up to 90 OAP with 61% of the maximum 
accumulation taking place at 50 OAP. emphas~g once again the early requirement 
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of sulphur supply to potato. Maximum increase in ~ concentration in leaf tissues 
due to sulphur application coupled with maximum accumulation suggested that S 
defiCiency can be easily detected by tissue testing between the period 30 to 40 OAP. 

Highest concentration of S in leaf tissue c,bmpared to stem and tubers and 
maximum accumulation at an early stage of growth appears to be of Significance for 
the growth and yield of potato. This indIcates requirement of sulphur at early stage 
of grPwth. The'refore. application. either foliar or sol1. later in the seas'on may not be 
benefiCial. 

It is 'concluded from the results that if needed. sulphur has to be applied to 
, potato at the earliest Le. at the time of planting. The optimum time for tissue testing 

of S in potato crop grown in plains was Indicp.ted to be between 30 to 40 days after 
planting. 

LITERATURE CITED 

1. Ch~sn1n. L. and c:ii. Ylen. 1950. Proc. SOU Soc. Am 14: 149-51. 

168 



J. Indian Potato Assoc. 22 (3-4) : 169-171 (1995) 

" 

FERTILIZER ECONOMY OF POTATO BASE~. 
CROPPING SEQUENCE IN MADHYA PRADESH\. 

\ 

D.N. Nanelekar. T.R. Sharma mel LC. Sharmal 

Potato-okra -soybean is more viable and profitable potato based cropping system 
as against most popular maize-wheat-cowpea crop sequence in Satpura plateau of ' 
Madhya Pradesh (l). 

In view of increased fertilizer cost. effiCient use of fertilizers in cropping systems 
is Imperative. Hence. the present investigation was conducted to find out the fert1l1zer 
response to yield and economics of potato based sequence. 

The study was carried out at Zonal AgrIcultural Research Station. Chhindwara 
during 1991 to 1994. The sol1is clay loam having pH 7.8. it contained 383. 16. and 

_ . 600kg/ha of available nitrogen. phosphorus and potassium. respectively. The ex­
periment was laid out in split plot design with four replications. First crop of potato 
(KufIi Badshah) was planted in the first week of November at 60 x 20 cm spacing 
with recommended dose of 120; 100; 100kg N. P20 S and ~O ha. The second crop of 
okra (parbhani Kranti) having three levels of fertilizers (viz.O. 50 and 100% of 
recommended dose i.e. 50;25;25 N. P20 S and ~Okg/ha) was sown in the first week 
of March at 40 x 10 em distance. During KhanJ, third crop of soybean (JS-80-21) 
was sown in the last week of June at 40 x 6 em distance along with three 
fertllizer levels (v1z.0. 50 and 100% of recommended dose i.e. 20;80;20 N. P20 S and 
~Okg/ha. -

Average yield of potato was 268.5 q/ha with net return of Rs. 33033/ha and 
cost benefit ratio of Rs.l.80 per rupee investment fTable 1). The yield of okra 
increased with the application of NPK over control. but difference between 50% 
(91.4 q/ha) and 100% (92.9 q/ha) recommended dose of fertilizers was non signifi­
cant. The m~mum net return of Rs. 18.843/ha with higher cost benefit ratio 2.67 
was recorded with 50% recommended dose of fertilizers to okra. The last crop 
soybean of the sequence was taken after okra. SignIficant differences were obtained 
among the different levels of fertllizers . An average yIelo of 25.2 q/ha and maxi­
mum net return of, Rs.13038/ha with cost benefit ratio of Rs.2.89 per rupee 
investment was obtained with 50% of ~ecommended fertilizer doses given to soy­
bean in the preceding crop of okra. Maximum net return of Rs. 64. 906/ha and the 

1. JNKVV. Zonal AgrIcultural Research Station. Chandangaon. Chh1ndwara 480 001 (MP). 
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Fertilizer economy of potato based croppmg 

per rupee return on investment was highest (Rs. 2.17) with 50% recomrriended dose 
to okra followed .by 50% recommended dose to fertilizer to soybean. Thus for getting 
maximum net. return and higher cost benefit ratio after potato. the second (okra) 
and third (soybean) crop require half dose of recommended fertilizers. 
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FIELD AND STORAGE ~ESTATION 
OF POTATO TUBER MOTH IN KANGRA , " 

K. S.Kapoor and K.C. Sharma! 

Pest damage to potato in the field as well as in the stores due to insect-pests Is a 
major constralnt for potato'productlon. The pota~ tuber moth, Phthorimaea operculella 
Zeller (Lepidoptera: Gelechindae) is one of the serious pests of potato throughout the 
country and causes heavy losses in field and stores (3, 5). In country store, the pest 
has been reported to cause about 70% loss partlculariy during summer months (2). 
Larvae mine the foliage, stems and tubers in the field and tubers in the country 
stores. Keeping in view the alarming attack of this pest in stores in Kangra district 
of Himaduu Pradesh, present studies were conducted during 1989-1990 to have a 
fair assessment of this pest in the field and stores where three crops of potato are 
grown in a year. Potato stores in eight local1tles, viz., Bhawarna, Chimbalhar, Dart, 
Dhad, Mator, Nagrota Bagwan, Palampur and Panchrukhi in Kangra valley were 
selected. For this purpose 100 randomly selected samples were collected from the 
stores in each locality and were kept in polythene bags for the emergence of moths. 

Field infestation of larvae on stem, leaves and other tender parts were collected 
in five randomly selected plants at weekly intervals starting from January ti!! May. 
TIle data on field infestation of potato tuber moth were correlated wiG. thl: different 
weather parameters. . 

Results revealed that moth infestation varied from locality to locality. Maximum 
infestation of the pest was found at Nagrota Bagwan (72.5%) followed by Chimbalhar 
(68.0%), Mator (67.6%), Palampur (63.0%). Dart (52.0%). Panchrukhi (49.5%), Dhad 
(35%). and Bhawama (32.5%). Higher infestation of the pest at Nagrota Bagwan. 
and also at Chlmbalhar, Mator. Dart, Palampur and Panchrukhi may be due to the 
fact that the stores in these localities were humid, kuchha and uncleaned in contrast 
to dry. ventilated, pucca and treated stores in other localities. The per cent damage 
in stores due to this pest in Kangra valley was reported to vary from 30-60% (5). 

Weekly observations on the field infestation of the potato tuber moth in the 
Kangra district revealed that there was no population of the pest from January to 
the last week of February. However, in the last week of February, a larval population 
of 0.5 larvae per plant was found. After that. 'an increase in population Was observed 

Certral Integrated Pest Management Centre, SoIan-173 211 (HP). 
1. Cepit. of Entomology. Cr. Y.S. Parmar Ulverslty of Horticulture and ForestIy. Naunl. SoIan-173 230 (HPJ. 
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Figure 1. Population fluctuation of potato tuber moth w.r.t. weather factors in Kangra 
district of Himachal Pradesh . 

t1ll third week of Aprtl when, a maximum population of 5.1 larvae per plant was 
observed. In the last week of May. only 2.6 larvae per plant were found. Correlating 
the pest population with weather parameters, it was observed that maximum and 
ro1n1mum temperatures were positively correlated, while negative correlation was 
found with low and high humidity. The relationship with rainfall was also negatively 
correlated with the pest infestation (r = 0.0409) indicating that higher temperature 
favoured the pest population while rainfall was detrimental. Hains (1) reported that 
low temperature « 10° C) is not suitable for egg hatching in this pest. 
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PERFORMANCE OF SELECTED CROSSES 
, -\ . 

FOR TRANSPLANTED SEEDLING POTATO CROpo 

S.K. Pandey1 

Two methods of raising 'IPS have been successful in India i.e. (I) raising the crop 
by seedling transplanting in the field and (ti) pro,ducing seedling tubers in the first 
year and using these tubers as seed next year (4). On~ hundred and five crosses 
were studied for combining abil1ty of parents selected on the basis of genetic divergence 
(5) during 1989-90 at Modipuram, Meerut. Out of these. eight promising crosses, 

I 

selected on the basis of their performance for yield and tuber characters were 
further evaluated in a large trtalin 1990-91 for their suitabil1ty in raising transplanted 
seedling potato crop.These croosses involved parents with good combining abil1ty for 
yield, showed high positive SCA effects and unifonntty in follage and tubers. 

Seedlings were transplanted in October, 1990 in field at Central Potato Research 
Station, Modlpuram (Meerut) In three repl1cations using randomiZed block desIgn. 
The sub-plot Size was kept at 14.40 m2 (6 rows of 20 seedlings each). Standard 
cultural and manurial practices were followed during the crop period. The data on 
per cent genntnation, seedling survival, vigour and unifonntty of follage and tubers 
(on the scale of 1-5 with 1 being the least and ,5 the most v1go~ous/un1form), total 
and marketable yield and number of tubers per plant were reeorded. The data on 
total yield and marketable .field/plant were converted in to q/ha and the number-of 
tubers/plant were converted in to tubers per m2• A randomized block design analysis 
was done. 

The analysis of variance (Table 1) showed Significant differences among the 
crosses for all the characters studied except vigour. The results (Table 2) showed 
that these populations when used as transplanted seedlings in field, yielded between 
15.2 to 18.6 t/ha with nearly 70 to 87% marketable yield. The populations Kufri 
Jyoti x EX/B-687 and Katahdin x EX/B-687 showed yields of 17 to 18 t/ha. 
marketable yield of about 81 % and high tuber uniformity (rating 4.33 as against 4.5 
to 5.0 of commercial varieties). These figures compare well with the best selected 
TPS populations of Central Potato Reseach Institute and International Potato Center 
(Region SW Asia), New Delhi (1.2.3) and can be Introducted for evaluation in the 
large scale trials. 

-Part of the Ph.D thesis (1993) of the Author. 
-Central Potato Research Institute. Sh1m1a 171 00 1 (HP). 
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ROLE OF' NITROGEN LEVELS AND EAULlW CUTTINGS 
ON ECONOMIC YIELD OF RED AND WInTZ POTATOES 

S.N .S. Chaurasla 1 and K.P. SlD.gh2 \ 
Potato is an important cash crop and it produces more food per unit area and 

time than the cereals. Production of crop depends on the contribution of many 
factors. among them judicious application of nitrogen and date of haulms cutting 
are of vital importance. Present study was undertaken to investigate the effect of 
these two factors on economical yield of potato crop. 

Two separate experiments. one on potato variety Kufri Bahar (white skined) and 
other on Kufri Lalima (red skined) were conducted with four levels of nitrogen (0. 50. 
1QO. and 150 kg/hal and five dates of haulms cutting (80. 90. 100. 110. and 120 
DAP). Treatments were laid in RB.D. factOrial with three replications at the Institute 
of Agricultural Sciences. B.H.U .. Va.ra.nasi during rabi season of 1986 and 1987. 
Well sprouted tubers of each variety were planted at inter and intra row spacing of 
60 x 20 cm. N. P. and K were applied through urea. single super phosphate and 
muriate of potash respectively. Full dose of phosphorus (50 kg/hal and potaSSium 
(80 kg/hal to all the plots and half dose of nitrogen as per treatments, were applied 
as basal dressing as band placement. The remaining half dose of nitrogen was top 
dressed as per the treatments at the time of earthing. The crop was grown in 
irrigated condition. The haulms were cut manually and tubers were harvested one 
week after haulms cutting. . 

Increase in levels of nitrogen from 0-150 kg/ha increased the yield from 114.0 to 
240.3 q/ha in cv. Kufrl Bahar and 120.3 to 281.4 q/ha in cv. Kufrl Lallma. Delayed 
haulm cutting from 80-120 DAP increased the yield from 168.4 to 221.1 in cv. Kufri 
Bahar and 1'80.8 to 254.5 q/ha in cv. Kufrl Lalima (Table 1). The higher yield at 
higher nitrogen levels was due to the better vegetative growth resulting in assimilation 
of more carbohydrates and translocation to the tubers which ultlmately helped in 

the enlargement of tuber size and weight (2. 5). Delayed haulm cutting up to 
maturity progressively increased the yield due to continuous translocation of 
photosynthates Qver a long period (1. 3). 

. . 
Although the yield and net profit increased upto 150 kg N/ha and removal of 

haulms at 120 DAP. the most economical dose was 100 kg N/ha i.e. Rs. 21443:5 

1. Project Directorate of Vegetable Research. 1, Gandhi Nagar (Nada). Sunderpur. Varanast-221 005 t:t.m. 
2. Deptt ofHortlculture. Institute of Agricultural Sciences. Banaras Hindu University. Varanasi-221 005 t:t.m. 
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N Ievtlls and haulm cuttlngs on yield 

TaW. 1. Effect of N lneIs CIIld bAulma C1IttiDS on ,total tuber yield aDd Det profit (pooled over the 
,.ean) 

Treatments Kufrt Bahar Kufrt l.aI1ma 

Yield (q/ha) Net proft~ (Rs. /ha) Yield (q/ha) Net profit (Rs./ha) 

N' IAYeID I 

0 114.0 4118.2 120.3 6267.3 
50 188.7 1~35.6 233.1 22479.8 

100 231.8 21443.5 270.2 29912.8 
150 240.3 22606.6 281.4 31590.6 

CD at 596 ' 
, 13.6 1832.6 20.0 3561.7 

Day8 after plADtiDS 
80 168.4 ,i2013.1 180.8 15697.9 
90 179.7 ;13717.6 205.3 19808.7 

100 192.1 '15883.2 231.9 23854.1 
110 207.3 17847.7 246.3 26171.9 
120 221.1 19918.2 254.5 27473.9 

CD at 596 14.9 2048.9 22.4 3982.2 

and Rs. 29912.8 _and removal of haulms at 120 DAP i.e. Rs. 19918.2 and 
Rs. 27473.910 cvs. Kufri Bahar and Kufrt Lalima. respectively. In general net profit 
was more 1p cv. Kufrt Lalima, as compared to Kufri Bahar due to its better response 
to nitrogen and suitability In North IndIan condItions (4). 
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