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ABSTRACT 

The experiments were conducted on cultivators' fields to study the response of 

nitrogen, phosphorus, potash and zinc on the grain yield of wheat in Kutch district 

during 1977-78 to 1979-80 in rabi season. From the results of three years it was reveal­

ed that the grain yield increased significanly with increasing rate of nitrogen from 

N, to N,~, kg/ha and that of phosphorus from 20 to 60 kg P,O"/ha. However, the 

response of potassium was significant, while no significant response was observed with 

the application of zinc sulphate. The highest grain yield (36.61 q/ha of J-18 and 39.26 

q'ha of J. 24) was obtained with the application of Nie» Pa" K~, during 1977-78. 

INTRODUCTION 

Wheat (Triticum aestivum L.) is one 

of the most important cereal crops grown 

in the world. The responses of applied 

Certilizers to wheat differ from field to 

field depending on their native fertility 

status. It was, therefore, important to 

study the response of major plant nutri-

ents as well as that of Zn under varied 

farm conditions in order to formulate 

fertilizer recommendations for their 

judicious use by the farmers. With this 

end in view, the experiments on culti­

vators' fields were conducted in Kutch 

district (Gujarat) to study the response 

of wheat to the application of N,*P, K 

and Zn. 

MATERIALS AND METHODS 

Tnis investigation was conducted on 

Wheat (Triticum aestivum L.) variety 'J-18' 

and 'J-24' in different zones on ran­

domly selected blocks, villages, culti­

vators and fields in Kutch district of the 
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Gujarat State for three years from 1977-

78 through 1979-80 in rabi season under 

the All India Co-ordinated Agronomic 

Research Project (I.C.A.R.). The whole 

Kutch district was stratified into four 

agriculturally homogeneous zones by suit­

ably combining contiguous talukas, tak­

ing into consideration homogenity in 

respect of climate, soil, cropping pattern, 

rainfall, irrigation facilities etc. The soil 

samples were collected prior to conduct­

ing the experiments from 0-15 cm depths 

from randomly selected fields and analysed 

for nutrient status. Texturally the soils 

were sandy. The initial" soil H ranged 

from 7.3 to 9.0. The status of organic 

carbon was low to medium. The soils 

were low to medium in nitrogen, low 

to medium in phosphorus and low to 

very high in potash content. The number 

of experiments conducted during each 

year and the initial soil fertility status 

shown in Table 1. The details ol 

treatment in three years were : 
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TABLE 1 
Zonewise initial fertility status of the soil. 

Tear Cone No. of villages 

i.c. experiments 
Range of available nutrients in the soil, kg/ha 

N PO 

1977-78 ] 10 126-308 (197) 13-47 (27.6) 100-1000 (496) 

1978-7 1 5 1 12-168 (136) 21-46 (30) 230-460 (352 

]l 5 77-154 (120) 30-107 (62) 80-410 (277 

5 91-189 (147) 15-53 (26) 210-600 (335) 

IV 5 35-168 (101) 10-43 (22) 120-270 (199) 

1979-80 1 10 118-392 (228 .5) 8-35 (28.5) 200-985 (586) 

III 10 140-221 (177.8) 11-64 (21.7) 400-900 (646.5) 

IV 10 132-224 (191.8) 11-29 (20.1) 215-985 (563.0) 

*Figures in the brackets are the means. 

1. N"P"K, 5. NoP~"K, 9. NsoP~"Ko 
2. N,"PK, 6. N~P~"K, 10. Nie»Pe»Keo 
3. N~P"K, 7. NeoPaK, 11. Ny»oPs"Ko 
4. Nye%P"K, 8. N~P~"K% 12. Ny»oPeo~eo 

no nitrogen. There was no significant 
difference between No and Nsa dur­
ing 1977-78 for variety 'J-24'. In the 
presence of No, Nso and Ny2o, the 

Zn»s variety 'J-24' yielded 3.46, 5.66 and 

The N, P and K were applied in the 
form of urea, single/triple superphos­
phate and muriate of potash, respectively, 
while Zn was applied as zinc sulphate. 
All the phosphorus, potash, zinc and 
half of nitrogen were applied by drilling 
just before sowing of wheat and rest of 
the nitrogen was topdressed after about 
three weeks from sowing at first irriga­
tion. 

RESULTS AND DISCUSSION 

The results pertaining to the yield 
response of wheat to the application of 
different treatments arc presented in 
Table 2. 

Response of Nitrogen 

8.92 q/ha, respectively, higher than the 
control. It was found that the variety 
'J-24' yielded higher than 'J-18' at the 
same level of Nao- Considering three 
years average of zones, in Zone-I Nizo 
produced an additional grain yield of 
6.22 q/ha over the control. However, 
m Zone-II, the response was very low 
(1.77 q/ha at Ny2o). Considering the 
district mean over three years period, 
the response was 0.81, 3.09 and 5.24 
q/ha with the application of Na, Ns 
and Nizo, repectively. The net incre­
mental cost benefit ratio for N~o was 
1 :1. Increased wheat yield with increas­
ing levels of nitrogen has been also 
reported by Singh et al. (1971) and 
Borse and Mahajan (1980). 

Response of phosphorus over nitrogen 

'The response of phosphorus was not 
significant during 1977-78. In 1978-79, 
the responses to only P~, over Na in 
Zone-Ind to P over N and P 10 Over 

significantly higher at 40 kg N/ha than Ng, in Zone-II were significant. In 

The response of nitrogen was signi­
ficant in all the ycars. There was signi­
icant incrcase in yield of wheat variety 
'J-18' with increase in level of nitrogen 

from 40 to 120 kg/ha. However, the diff­
Fences between N, and Ny were not 

"Knificant. The variety 'J-24' yielded 
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40 with 
a net incremental cost benefit ratio of 
1 :2.43 was advantagcous. Thcsc results 
correspond to the finding of Malik et al. 
1972). 
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1979-80, the responses were significant 
and identical for all the levels of ~ ', O, 
in Zone-l. Looking to the arithmetic 
mean of the district over all the ycars, 
There was an increasing trend of res­
ponse of phosphorus upto P 40 Over N 
Application of only Pa over N 

Response of potassium over N and P 

In 1977-78, the response to K appli­
cation was singificant for 'J-18' variety 
only at Ko over Nye»Paa. However, in 
the case of variety 'J-24' it was signi­
ficant at K2 over N~P» as well as 
at Ko over Ny»Pea. In 1978-79, it was 
significant and identical at all the levels 
of K in Zone-I. In Zone-II, the response 
was significant which was higher at 
Ks, over N2»Pao than Ko over N~"P 
but at par with K2, over NoPeo. In 
Zone-III, the response was significant 
and identical at Ko and K2o over 
respective NP levels. The response was 

TABLE 3 

not significant for Zone-IV. In 1979-80 
the response of K~" ove r Na"P~" only 
was significant in Zone-HJ and IV. 
Looking to the arithmetic mean responses 
of the zones and the district mean, it 
was observed that the response was the 
highest at K 

2n'a% ( with net 
incrcmcntal cost benefit ratio of 1:4.2, 
followed by Ka" over N"P" and K" 
ovcr NP~. 
Response of Zinc 

On the whole, the response of zinc 
was not significant during investigation 
periods as more number of trials were 
laid out on the soils having medium or 
high status of Zn (Table 3). However, 
when the results were tabulated on the 
basis of zinc status of different soil 
groups, the soils having low status of Zn 
showed 7 per cent increase in response 
which was 210 kg/ha. However, in 
1978-79 there was 6.3 per cent increase 
in yield by application of ZnSO, @25 
kg/ha over N2»ls"Kso with a response 
of 192 kg/ha. The mean Bray's per cent 
yield was 100 and 105 during 1977-78 

Response to Zn application of wheat (mean of experiments in each group) low, 

medium and high. 

Tear Sr. No. of 

No. villages 

i.e. expts. 

1977-78 1 Low-2 

Average yield kg/ha Per cent 

/% 

K 0 

response 

j20 yield 

p 60 Pao 
Keo Koo 

7 

2 

1570 3440 
3180 

3991 
2928 
2083 2017 

3650 

3207 

3802 
3120 

Medium-3 2140 

1978-79 
High-13 

Low-8 
2 Medium-6 
3 High-6 

2393 

1930 

1427 
2678 628 3203 

Bray's Zn content 
er cent (ppm) 

yield 

Zn uptake kg/ha 

Ai2o 120 No N 120 

P 0 P6% 6o P% Pso Pao 
Keo Ao Ko Ao Abo 

95 23 27 29 
JOO 29 30 33 
105 30 29 33 

26 28 

3l 26 30 

36 
63 97 

1 I 7 

77 
55 
94 

1 0l 

127 

56 
96 



and 104 and 112 during 1978-79 in 

medium and high groups, respectivcly, 

suggesting negative response to Zn ap­

plication. In general, the grain yield 

response was marked in low group of 

soils. These results corroborate the find­

ing of Agrawala et al. (1980). 
ACKNOWLEDGEMENT 

The authors are thankful to the 

ICAR for providing funds under All 

India Co-ordinated Agronomic Research 

Project and to the Research Scientist, 

Micronutrient Research Project, Anand, 

for Zn analysis. 
REFERENCES 

Agrawala, S. C.; N. K. Mehrotra; S. Ahmad 

and C. P. Sharma (1980). Crop res-

GAU RES. J. 1984. 10 (1: 

ponsc to zinc application in some alluvial 

soils of U.P. Indian J. Agric. Res. 14 3 ): 

131-136. 

Borse, C. D. and Mahajan, V. K. ( 1980,, 

Studies on the effect of sowing depths, 

seeding rates and nitrogen levels on growth 

and yield of wheat Var. Sonalika. Indian 

J. Agron. 25 (1): 45-50. 

Malik, P. S.; R. C. Pandey; B. S. Chauhan; 

P. Patil and R. A. Khan, (1972) Indian 

J. Agron. 6 (1): 37-40. 

Singh, S. P.; Dilipsingh and S. K. Paliwal 

(1971). Effect of levels of nitrogen and 

plant population, yield behaviours of 

Sonara-64 and Lerma Rojo Varieties of 

Wheat. Indian J. Agron. 16: 37-39. 


