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ABSTRACT 
 

 The present experiment entitled “Suitability of fertilizer 

recommendation equation derived for wheat crop in a Vertisol of farmer‟s field” 

was conducted at village Selud, block Patan, district – Durg of Chhattisgarh state 

during Rabi season, 2020. The objectives of the study were to test the validity of 

fertilizer recommendation equations derived for wheat crop in Vertisol and to 

estimate the nutrient requirement and efficiencies of soil, fertilizer and FYM. The 

experiment was consisted with 8 treatments replicated four times in a randomized 

block design. Treatments were T1- Control (N0P0K0), T2- FYM @ 5t/ha, T3- 

(N120P60K40), T4- (N0P60K40), T5- (N120P0K40), T6- (N120P60K0), T7- (Fertilizer dose 

for yield target of 25q/ha (81:32:21 kg/ha NPK), T8- Fertilizer dose for yield target 

of   35q/ha (139:57:50 kg/ha NPK). GW-366 variety of wheat was taken as test 

crop. 

The application of soil test based fertilizer N, P and K yielded less than the 

targeted crop yield however, the yields achieved were within the limitation of 

±10% variation. Application of soil test based fertilizer dose to achieve a yield 

target of 35 q/ha produced significantly highest yield followed by blanket 

recommendation of NPK @ 120:60:40 kg/ha and was at par with that of same dose 

of N and P application without K. This indicated no crop response to K application 

due to well supply of K by the Vertisol under study. Grain yield was significantly 

higher by the application of FYM over control and was at par with T4 treatment 

that received only P and K. This shows the importance of N nutrition with which 

yield could be tremendously increased by two and half folds if N is included with P 

and K application (T3) in a balanced manner. Nutrient requirement as kg per 

quintal of grain production, efficacy of fertilizer, soil and organic nutrients were 

assessed using the data on nutrients uptake from different sources like fertilizer, 

soil and FYM and yield levels. The amount of nutrients absorbed by the crop 

decides a definite amount of biomass production. The Quantity of nutrient needed 

for production of one quintal of wheat grain yield was found to be 1.92 kg N, 0.47 

kg P and 2.04 kg K. 

ix 
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The efficacy of fertilizer, soil and FYM nutrients were estimated. 

Thefertilizer capabilities of N, P and K for wheat crop were estimated as 31.10, 

15.40 and 140.2 per cent, respectively. Similarly, the efficiencies of soil nutrients 

for wheat were recorded as 8.20 % N, 28.5% P and 3.30% K. The capabilities of 

nutrients from organic source (Farm yard Manure) were observed as 31.4% N, 

14.13% P and 15.61% K for wheat crop under testing.FYM used under study was 

analyzed for total N, PandK content as shown in Table 4.1.5. The nutrient contents 

were recorded 0.45 % N, 0.35% P and 0.87 % K. The results clearly indicate that 

soil test based fertilizer application provides a balanced fertilization based on the 

crop nutrients requirement, and efficiencies of different nutrients sources. Hence, 

yield target based fertilizer application for a definite yield targets have recorded 

higher efficiencies particularly for applied N and P in comparison to that of 

recommended dose of fertilizer.   
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lkjka'k 

orZeku iz;ksx ^^fdlku ds [ksr esa dUgkj esa xsgwa dh Qly ds fy, izkIr moZjd 

flQkfj'k lehdj.k dh mi;qDrrk^^ 'kh"kZd ls jch ekSle] o"kZ 2020 ds nkSjku N-x- jkT; 

ds CykWd ikVu] ftyk nqxZ xkao lsyqn esa vk;ksftr fd;k x;k FkkA v/;;u dk mn~ns'; 

oS/krk ijh{k.k djuk FkkA dUgkj eǹk esa xsgwa dh Qly ds fy, izkIr moZjd flQkfj'k 

lehdj.kksa ds vkSj iks"kd rRoksa dh vko';drk vkSj feV~Vh moZjd vkSj xkscj [kkn ¼,d 

ykbZ ge½ dh {kerk dk vuqeku yxkuk Fkk iz;ksx esa 8 mipkj 'kkfey gSA mipkj 1 

fu;af=r ¼N0P0K0½] mipkj 2 xkscj [kkn @5Vu@gS-, mipkj 3 [N120P60K40], mipkj 

4 (N0PC0K40), mipkj 5 [N120P0K40], mipkj 6 [N120P60K0], mipkj 7 ¼25 fDo-

@gS-½ mit y{; ds fy, moZjd ek=k ¼81%32%21 fdz-xzke@gS- NPK½] mipkj 8] 35 fDo-

@gSa- ¼139%57%50 fdxzk-@gS- NPK½] xsgwa dh GW-366 fdLe dks ijh{k.k Qly ds :i esa 

fy;k x;kA 

iz;ksx esa e`nk ijh{k.k vk/kkfjr moZjd u=tu] QkLQksjl ,oa iksVk'k moZjdksa ds 

mipkj esa yf{kr mit ls de mit izkIr gqbZA gkykafd izkIr mit  10 izfr'kr fHkUurk 

dh lhek ds Hkhrj FkhA 35 fDo-@gS- ds mit y{; dks izkIr djus ds fy, e`nk ijh{k.k 

vk/kkfjr moZjd dh ek=k dk iz;ksx djus ij mYys[kuh; :i ls mPpre mit izkIr gqbZ 

rFkk blds ckn mipkj 3 esa ¼NPK@120:60:40 fd-xzk-@gS-½ ;g nksuks mipkj ¼mipkj 8 

vkSj mipkj 3½ mipkj 6 ds cjkcj Fks tgka u=tu ,oa QkLQksjl moZjd dh leku ek=k 

vk;ksx dh xbZ Fkh rFkk iksV'k dh ek=k dk mi;ksx ugh fd;k x;k Fkk ¼N20PE0K0½] ;g 

crykuk gS fd Qly ij iksVk'k ds mi;ksx dk dksbZ izHkko ugh iM+k D;ksafd dUgkj e`nk 

ls ikS/kks dks i;kZIr ek=k esa iksVk'k rRo dh izkfIr gks xbZ FkhA 

 iz;ksx esa xkscj [kkn ¼,Q okbZ ,e½ ds mi;ksx ls vukt dh mit fu;af=r 

mipkj dh rqyuk esa vf/kd  izkIr gqbZ mipkj&2] ;g mit mipkj&4] ds cjkcj Fkh] 

ftlesa dh QkLQksjl vkSj iksVk'k fn;k x;k FkkA mipkj&4 dk mit u=tu ds egro 

dks n'kkZrk gS D;ksafd QkLQksjl vkSj iksVk'k ds lkFk u=tu larqfyr rjhds ls 'kkfey 

djus ij mit esa <kbZ xquk o`f) gks ldrh gSA izfr fDoaVy vukt mRiknu ds fy, 

iks"kd rRoksa dh vko';drk moZjd dh izHkkodkfjrk feV~Vh vkSj tSfod iks"kd rRoksa dk 

vkdYku fofHkuu L=ksrks tSls moZjd feV~Vh vkSj ,Q okbZ ,e vkSj mit Lrj ls iks"kkd 

rRoksa ds vkdM+ks dk mi;ksx djds fd;k x;k FkkA  
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 Qly }kjk vk;ksftr iks"kd rRoksa dh ek=k ikS/kks ds dqy mit mRiknu dh ,d 

fuf'pr ek=k r; djrh gSaA ,d fDOkUVy xsgwa dh mit ds nkSjku mRiknu ds fy, 

vko';d iks"kd rRoksa dh ek=k 1-92 fdxzk u=tu] 0.47 fdxzk- QkLQksjl vkSj 2-04 fdxzk 

iksVk'k ikbZ xbZA 

 moZjd feV~Vh vkSj ,Q okbZ ,e iks"kd rRoksa dh izHkkodkfjrk dk vuqkeu yxk;k 

x;k FkkA xsgwa dh Qly ds fy, u=tu] QkLQksjl vkSj iksVk'k dh moZjd {kerk dze'k% 

31-10] 15-40 vkSj 140-2 izfr'kr vuqekfur dh xbZ FkhA blh rjg xsgwa ds fy, feV~Vh ds 

iks"kd rRoksa dh {kerk  8-20 izfr'kr u=tu] 28-5 izfr'kr QkLQksjl vkSj 3-30 izfr'kr 

iksVk'k ntZ dh xbZA TkSfod L=ksr ¼QkeZ ;kMZ [kkn½ ls iks"kd rRoksa dh {kerk 31-4 

izfr'kr u=tu] 14-13 izfr'kr QkLQksjl vkSj 15-61 izfr'kr iksVk'k ds :i esa ns[kh xbZA 

iz;ksx esa ijh{k.k ds rgr xsgwa dh Qly ds fy, v/;;u ds rgr iz;qDr ,QokbZ,e dk 

fo'ys"k.k dqy u=tu] QkLQksjl vkSj iksVk'k lkexzh ds fy, fd;k x;k Fkk tSlk fd 

rkfydk 4-1-5 esa fn[kk;k x;k gS iks"krd rRoks dh ek=k 0-45 izfr'kr u=tu] 0-35 

izfr'kr QkLQksjl vkSj 0-87 izfr'kr iksVk'k ntZ dh xbZA ifj.kke Li"V :i ls bafxr 

djrs gS fd feV~Vh ijh{k.k vk/kkfjr moZjd vkosnu Qly iks"kd rRoksa dh vko';drk 

vkSj fofHkUu iks"kd L=ksrks dh {kerk ds vk/kkj ij ,d larqfyr moZjd iznku djrk gSA 

blfy, ,d fuf'pr mit y{; ds fy, mit y{; vk/kkfjr moZjd vkosnu ls moZjd 

dh vuq'kaflr [kqjkd dh rqyuk esa fo'ks"k :i ls u=tu vkSj QkLQksjl rRo ds fy, 

mPp n{krk ntZ dh gSA 
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CHAPTER-I 

INTRODUCTION 

 

A recent estimation released by the Govt. of India, Ministry of Agriculture 

and Famers Welfare in forth advance estimates of production of major agricultural 

crops, a record of 308.65 million tones of food grain have been produced during 

2020-21. The population of our country is estimated to touch about 1.4 billion by 

the year 2025 and to feed this population; we may need 325MT food grains which 

may become a challenging task to achieve by 2025 without improvement in soil 

health. On the other hand, shrinking of agricultural land, limited agricultural 

inputs, vagaries of weather etc. may not support for continuous increasing food 

grain production. Therefore it is important that soil testing technique through 

balanced fertilization with integrated nutrient combine protect soil health. The 

management of plant nutrients in agriculture through manures and fertilizers is one 

of the most important scientific technical works. Crop balanced fertilization make 

sure better quality of produce, conservation of our precious soil and water 

resources and maintenance of soil fertility. Balance nutrition make sure that 

available form of nutrient in proper quantity and required proportion in the soil 

meet essential requirement of crops for acquiring desirable level of yield. It is 

rarely found that nutrient present in the soil with appropriate amount. Some 

nutrients like potassium and micronutrients like Fe Zn, Cu Mn may be present in 

more than sufficient to meet the crop nutrients requirement whereas, soil N and P 

may not be present in sufficient and these imbalances need to correct in a balanced 

manner by external application based on the crop nutrients requirement and 

estimated nutrients efficiencies from soil, fertilizers and organic manures. 

Therefore, it wants more comprehensive approach for fertilizer use, incorporating 

components like soil test, field research and economic evaluation of the results.  

 Introduction of high yielding fertilizer responsive varieties of any crop with 

expansion of assured irrigation can only contribute to higher food grain production 

.Simultaneously, impact of imbalanced and indiscriminate use of chemical 

fertilizer has negative effect on soil fertility and productivity. Decline in soil 



2 
 

fertility is more alarming in intensively cultivated region where in nutrient uptakes 

by crops are high and replenishment is not only inadequate but also imbalanced in 

favour of Nitrogen. Status of soil fertility reduce fast and long period, it may 

influence sustainability and productivity. Therefore, it is essential to protect the 

soil health by using judicious and balanced fertilization through soil testing.  

“Balanced fertilization of crops ensures improved quality of produce, 

maintenance of soil fertility and conservation of our precious soil and water 

resources. Balance nutrition does not mean the application of nitrogen, phosphorus 

and potassium alone in certain proportion through fertilizer, but it should ensure 

that the nutrient in available forms is in adequate quantity and in required 

proportion in the soil to meet the requirement of the crops for obtaining the desired 

levels of yield. Nutrient available in the soil are rarely present in adequate amounts 

and in balanced proportion to meet the requirement of the crops. This requires 

intervention by application of external sources of nutrients i.e., fertilizers and 

manures. Soil test provides the requisite information about amounts of the nutrients 

available in soil and their imbalances, while fertilizer recommendations aim to 

correcting the imbalances in nutrient to crop requirement.” 

 Based on quantitative or semi quantitative approaches recommendation 

dose of fertilizer do not give expected yield response. Therefore, it need better 

comprehensive approaches for fertilizer use, incorporating components like soil 

test, field research and economic evaluation of the results. One of the high cost 

input in agriculture is fertilizer and use of correct amount of fertilizer is 

fundamental for farm desirability and environmental protection. To enhance farm 

profitability under different soil-climate conditions, it is necessary to have 

information on optimum doses for the crops. Traditionally, fertilizers are generally 

applied to crops on the basis of generalized state level fertilizer recommendations. 

However, the fertilizer requirement of a crop is not a static one and it may vary for 

the same crop from soil to soil and even from field to field on the same soil. Soil 

testing as a diagnostic tool, the value of soil testing both in general and specific 

terms is to identify soil fertility problems and constraints in an area and to give 

specific fertilizer recommendation based on soil analysis of a farm holding.  
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“Soil test crop response (STCR) studies help to generate fertilizer adjustment 

equations and calibration charts for recommending fertilizers on the basis of soil 

tests and achieving targeted yield of crops (Singh and Biswas, 2000).In India, 

Ramamoorthy et al. (1967) established the theoretical basis and experimental proof 

for the fact that Liebig's law of minimum operates equally well for N, P and K. 

This forms the basis of fertilizer application for targeted yields. Fertilizer 

recommendation based on yields targeting is unique in the sense that this method 

not only indicate soil test-based fertilizer dose but also the level of yield that 

farmer can hope to achieve if good agronomic practices are followed in raising the 

crop.” One of the important advantages of this approach is that farmers have the 

options to relate their resources with a desired level of yield target. Choosing the 

appropriate target and application of required amount of plant nutrient ensure the 

most judicious and balanced fertilization and also helps to sustain soil productivity 

and crop production. Targeted yield concept thus, strikes a balance between 

fertilizing the crop and fertilizing the soil. The formulation of soil test-based 

fertilizer equations generated for a particular soil type and climatic conditions 

requires validation for their suitability in similar soil and climatic conditions. 

Under All India Coordinated Research Project on Soil Test-Crop Response at 

Raipur center have generated many useful information on soil test-based fertilizer 

application for different crops under various soil condition. This information is 

needed to test their suitability for similar soil situation on farmer‟s fields with 

different varieties of the same crop. 

 As wheat is an important cereal crop after rice, hence, keeping the 

aforesaid points into consideration, the present study on “Suitability of fertilizer 

recommendation equation derived for wheat crop in a Vertisol of farmer’s 

field” was carried out with following objectives 

 To test the validity of fertilizer recommendation equations derived for 

wheat crop in Vertisol. 

 To estimate the nutrient requirement and efficiencies of soil, fertilizer and 

FYM. 
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CHAPTER-II 

REVIEW AND LITERATURE 
 

In this chapter, a review of literature pertaining to study on “Suitability of 

fertilizer recommendation equation derived for wheat crop in a Vertisol of farmer‟s 

field” at village Selud, block Patan, district – Durg of Chhattisgarh state during 

Rabi season, 2020”carried out by various researchers in Chhattisgarh, India and 

abroad has been briefly mentioned. The literatures on the aspect have been 

reviewed as per the objectives of the study. 

Only a scientifically sound fertiliser programme can be created to 

promote balanced nutrition of any crop and efficient nutrient usage of available 

natural resources. Nutrient addition in the form of fertiliser is necessary when the 

supply of nutrients becomes insufficient for normal plant growth. The amount of 

plant nutrients added is influenced by knowledge of the soil's nutrient supplying 

power and fertiliser efficiency. A soil test is simply a relative, not an absolute, 

indicator of the amount of plant nutrients available to the root system. It only has 

significance when it is linked to plant performance. 

The classification of soils into classes for the purposes of fertiliser and 

lime requirements, the prediction of the probability of obtaining a profitable 

response to the applied fertiliser nutrients, and the determination of specific 

conditions that may be improved by cultural practises are all important objectives 

of soil testing (Fits and Nelson, 1956). Tisdale (1967) said it well when he said, 

"Soil testing is to the art of crop production what the thermometer is to the medical 

profession". A soil test extracts and evaluates the key ingredients for plant nutrition 

chemically. It also uses pH to determine if the soil is acidic or alkaline. These 

variables indicate the amount of lime required, the availability of nutrients, and the 

soil's ability to grow crops (Tucker and Carter, 1998).As a result, Kanwar (1971) 

referred to "soil testing as the principal weapon in a soil scientist's armoury." 

A soil test value has no actual importance unless it is linked to crop 

response and properly interpreted in relation to a fertiliser recommendation. The 



5 
 

soil test, according to Kanwar (1971), is a gimmick unless it accurately assesses 

fertility state and estimates fertiliser requirements for maximum return or a specific 

yield goal. According to Melsted and Peck (1973), soil testing findings reveal 

nothing about the soil's ability to produce or the amount of fertiliser that must be 

applied to attain a desired yield. Correlating data acquired from soil sample 

analysis with known field response is how test findings are interpreted. The 

precision with which a crop responds to various soil nutrient levels. Several 

scientists have used the terms calibration and correlation interchangeably, but 

Welch and Wiese (1973) coined the term correlation to describe the link between 

soil test findings and yield responses observed as the amount of nutrients supplied 

increased. Cope and Rouse (1973) described calibration as the process of 

determining the relationship between soil test value and crop yield. Following soil 

sample, extracting the amount of nutrient available and selecting a proper extract 

that is modified to fit the individual soil condition is the next critical step. 

The essential idea of soil testing is that it is based on a sample-based 

analytical technique that may be devised to precisely assess available nutrients. 

With this in mind, Bray (1948) proposed that the requirement for successful soil 

testing be extracting the total or proportionate part of the available from or forms 

of a nutrient from soil with variable properties, and the procedure used should 

extract the total or proportionate part of the available from or forms of a nutrient 

from soil with variable properties. 

The amount of nutrients in the extract should be assessed with reasonable 

precision and speed, and the amount of extract should be connected with each 

crop's growth and responsiveness to that nutrient under different conditions. In 

terms of fertiliser suggestion, Chand (1993) noted that the success of soil testing is 

dependent on the right stage of sample preparation, extraction, calibration, and 

interpretation of the test results.  

The productivity of any crop depends upon various factor viz, climate 

conditions soil properties, seed quality and variety, irrigation facilities, insects- 

pest and disease management etc. but most important is the optimum and balanced 
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use of inorganic fertilizer nutrients especially macro and micro nutrient. It is very 

essential to encourage the application of minerals nutrient at optimum dose for 

sustainable management and maintaining soil health. To get maximum benefit and 

reduce losses from the fertilizers, it must be applied in right quantity, sources at 

combination at right time and right manner. Application of balanced dose of 

chemical fertilizers is very crucial for getting maximum yield but application of 

organic manures before sowing along with the fertilizer gives good result by 

maintaining sustainability of soil for longer period of time. Thus, it is very difficult 

to recommend a general schedule of fertilizer application without initial soil test 

value, depending on the initial status of nutrients in the soil and getting desired 

level of targets as per the potential of varieties, chemical fertilizers which are 

costly and energy consuming to be applied judiciously.  

Soil test crop response correlation study (STCR) is a base for prescription 

of right amount of fertilizers to the crops. No single dose of plant nutrient applied 

through inorganic fertilizer, organic manure, crop residue or bio- fertilizers can 

meet the entire nutrient requirement of a crop in modern intensive agriculture 

(Gangwaret al., 2016; Udaya  kumar and Santhi, 2017).” STCR approach provides 

the balanced supply of required quantities of nutrients to the crops thus avoiding 

the over and under usage of fertilizers. This prevents the environmental hazards 

and results in higher returns.  

Fits Some of the more important objectives of soil testing, according to 

and Nelson (1956), include grouping soils into classes for the purpose of 

determining fertiliser and lime requirements, predicting the probability of getting a 

profitable response to fertiliser nutrients application, and determining specific 

conditions that may be improved by cultural practices .In light of all of this, 

Kanwar (1971) suggests, “Soil Testing as the key weapon in the armory of a soil 

scientist”. 

The validity of Ramamoorthy et al. (1967)'s fertiliser adjustment equation 

was examined, and the results showed that in most of the cases tested, yield targets 

may be met with a 10% variance. According to Meelu (1979), yield targets of up to 
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40 quintals per hectare could be achieved with fair certainty, but yield deviated 

considerably for larger targets, limiting the concept's application. Similar 

observation was also made by (Shekhon et at. (1990); Verma and Singh (1990); 

Chand (1993); Dhillon (1995); Velayuthan (1979) revealed that this approach 

provided scientific basis for balanced fertilization. The result of various center‟s 

have been summarized by Velayuthamet al. (1985) describing the origin, 

philosophy and objectives of soil test crop response correlation studies. 

Tamboli et al. (1996) reported that the 2.92 kg N, 1.43kg P2O5 and 0.72 

kg K2O from soil and fertilizer were 26,55, 3 and 70.3, 28.9, 23.1%, respectively. 

Supported results, equations for fertilizer recommendation were projected and 

tested for their validity by large numbers of follow-up trails conducted at different 

locations on farmer‟s field. The results of such 31 trials showed that returns were 

highest whenever appropriate fertilizer rate was applied after soil test compared 

with applying general recommended fertilizer rate. 

 On the basis of basic data generated from field experiments conducted in 

Samana sandy loam and Gulpur loam soils at the Punjab Agriculture University 

farms in Ludhiyana and Gurudaspur,  

 Dhillon et al. (1997) developed fertiliser prescriptions models for wheat, 

rice, pearl millet, mustard, and green gram. The validity of these fertiliser 

adjustment equations was tested over an eight-year period on farmer's fields by 

conducting yield target trials with these crops. The results show that when fertiliser 

was applied on a soil test basis (10 percent deviation from the target), wheat, rice 

pearl millet, mustard, and green gram yield targets were met within reasonable 

limits in the majority of cases, establishing the unity of the adjustment equations 

for recommending soil test based fertiliser to farmers. When fertilisers were 

applied on the basis of a targeted yield concept, greater output/ input ratios were 

found for diverse crops, indicating higher fertiliser usage efficiency. Jadhav et al. 

(1997) in a pot experiment on rice observed that uptake of major nutrients were 

highest from 75 kg N ha-1 as urea + 25 kg N as vermicompost.  
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 Prasad et al. (1998) reported that the average nutrient requirement for 

the production of one quintal of wheat grains were 2.01 kg N, 0.54 kg P2O5 and 

2.63 kg24 K2O in Alfisols. 

 “Reddy et al. (1999) estimated the requirement of NPK as 4.5, 0.77 and 

3.58 kg, respectively to produce one quintal of dry chilli. The yield targets of 25 to 

30 q ha
-1

 were achievable at this rate of NPK application.” 

 “Toor et al. (1999) while evaluating the effect of vermin-compost 

prepared from different crop residues, reported that increasing rate of vermin-

compost application increased N and P uptake by wheat.” 

“Sharma and Singh (2000) estimated the basic data as nutrient requirement of N, 

P2O5 and K2O were 2.57, 0.82 and 2.98 kg for one quintal of grain production, 

respectively. The utilization efficiency of soil available N, P and K were 25.1, 53.6 

and 29.0 per cent while from fertilizer nutrients it were 52.9, 28.1 and 135.6 per 

cent, respectively. The fertilizer adjustment equations were obtained from basic 

data for achieving targeted yield of wheat These equations were tested by follow 

up trial at IARI farm from for achieving the yield target of 42.53 q ha
-1

 of wheat 

grain and fertilizer doses applied were 103 N, 53 P2O5 and 43K2O kg ha
-1

. The 

targeted yield treatment resulted in a yield of 44.17 q ha-1, up from 42.53 q ha-1, a 

+3.9% increase. This demonstrated that the yield may be obtained with a +10 

percent variation. They came to the conclusion that fertiliser recommendations 

based on a targeted yield approach were more balanced, profitable, and effective in 

preventing soil nutrient mining, which is critical for crop sustainability.” 

 According to Sushila and Giri (2000), applying farm yard manure to 

wheat boosted its growth, yield, and water usage efficiency. Wheat growth and 

yield were also improved by applying up to 90 kg ha-1 of nitrogen. The use of 

FYM resulted in a 45 kg N ha-1 reduction.  

 according to Yadav et al. (2000) In comparison to control plots, rice and 

wheat yields were consistently greater in years when a complete dose of NPK was 

applied through fertilisers coupled with organic manures,  
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The farmer's application of fertiliser nutrients without knowledge of soil 

fertility state and crop nutrient requirements has a negative impact on the soil and 

crop (Ray et al., 2000). Given the high cost of fertilisers and the negative impact of 

their abuse on the environment and soil health, making accurate organic manure-

fertilizer recommendations based on soil test results, residual effect, and yield 

targets is critical. At such point of time, unique inductive cum targeted yield 

model‟ of Ramamoorthy et al., (1967) to develop proper manure-fertilizer 

prescription becomes very useful (Santhi et al., 2011-12)., „Targeted yield model‟ 

is one of the practical approaches for efficient use of fertilizers. Theory of 

formulating optimum fertilizer recommendations for targeted yields was first given 

by Troug (1960) which was further modified by Ramamoorthy et al., (1967). A 

specific amount of nutrients must be supplied to a crop in order to achieve a 

specific yield target, and this requirement can be determined by considering the 

contribution of native soil accessible nutrients as well as fertiliser nutrients applied 

(Subba Rao and Srivastava, 2001).Ramamoorthy et al.,(1967) Traditionally, the 

most appropriate method for determining optimum fertiliser doses has been to 

apply fertiliser based on test of soil results and crop response correlation studies 

using the targeted yield approach to develop an association in the middle of crop 

yields on the one hand, soil test values and fertilizer put in on the further. 

 Puri and Gorantiwar (2001) report that the nutrient needs to produce one 

quintal of wheat grain in Vertisols are 2.2kg N, 0.80kg P2O5 and 4.23kg K2O. 

Fertilizer use efficiency by wheat with respect to N,P2O5 and K2O was 50, 20 and 

15% and for the soil efficiency was 20, 50 and 20%, respectively. Targeted yield 

equations for scheduling of fertilizer dose for specific yield of wheat for the year 

1972-96 may be satisfactorily used within ±10% yield deviation for the yield target 

of 30, 40 50q ha
-1

. The yard stick values for soil test based applied nutrients were 

higher on ones used general recommendation.  

 Meena et al. (2001) reported the nutrient requirement for producing one 

quintal of onion bulb in Alfisol as 0.26kgN, 0.22kg P2O5 and 0.20kg K2O. The 

contribution (%) from soil and fertilizer nutrient were 21.31 and 44.37 for N, 25.38 

and 27.71 for P and 5.76 and 48.57 for K, respectively. Similarly, Santhiet al. 
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(2004) also reported the basic information for sunflower yield in Inceptisol of 

Tamil Nadu. They observed that 0.375 kg P2O5 and 0.466kg K2O were required to 

produce one quintal onion yield. Contribution of soil and fertilizer nutrients were 

found to be 14.13 and 38.28 per cent for N, 35.33 and 56.61 per cent for P2O5 and 

14.33 and 70.03 per cent for K2O, respectively.” 

 Puri and Bhargav (2001) investigated targeted yield equations for 

fertiliser rate scheduling to achieve a certain rice production. From 1972 to 1996, 

follow-up trials were undertaken using the STCR-generated fertiliser formulae. 

These equations can be used to achieve a yield objective of 30, 40, or 50 q/ha 

within a ten per cent variance. When compared to the general recommended dose 

of nutrients, the yardstick value of the pre-set targets for soil test based applied 

nutrients was greater. The observed and targeted yields have a significant 

correlation (r=0.5261*).  

 “Parihar (2004) also noted that grain yields procure with 80 kg N ha-1 

(50% through green manure + 50% through urea) were comparable to 80 kg N ha-

1 (50% through FYM + 50% through urea), but both were significantly superior 

over 80 kg N through urea. Integrated sources of nutrients (organic + inorganic) 

had residual effect on succeeding wheat yield and nutrient uptake of rice wheat 

system.” 

 Verma et al. (2005) conducted forty-one field verification trials in 

maize, rice, and wheat in farmer's fields in Himachal Pradesh, India, between 1995 

and 2001 to determine the validity of soil test-based fertiliser prescriptions for 

meeting particular yield targets. For differing levels of desired yields of maize, 

rice, and wheat, different fertiliser recommendation methods, as well as fertiliser 

doses derived by fertiliser adjustment equations, were assessed. Up to yield targets 

of 5 tone ha-1 for rice and maize, and 4 tone ha-1 for wheat, fertiliser 

recommendations based on the targeted yield concept were found to be more exact 

and dependable.  

 Among the various methods of fertiliser recommendation, such as 

general recommended dose (GRD), soil test based recommendation, and so on, soil 
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test crop response (STCR) is unique in that it indicates that good agronomic 

practises can achieve both soil test based fertiliser dose and yield level (Singh et al. 

2005).  

        Suri et al. (2005) conducted an experiment in the wet temperature zone of 

Himachal Pradesh to determine the N, P, and K requirements per quintal of crop 

grain production, the efficiency of soil accessible nutrients, and the efficiency of 

applied nutrients in soybean. 

The results revealed that one quintal of soybean seed required 6.48, 3.99, and 1.12 

N, P2O5, and K2O, respectively. 

For soybean, the soil contribution of P2O5 was 16.1%, while fertiliser contributed 

56 percent. The response to phosphatic fertilizer was high resulting in higher 

phosphate use efficiency, per cent contribution of K2O from soil was 10.8 for 

soybean while that from fertilizer was 35.0%. 

          Vardana et al. (2008) found that applying organic manures (FYM and 

vermin-compost) to pearl-millet crops increased NPK uptake. Vidyadharan (2008), 

working on barley at Jobner, found that applying vermicompost at 6 t/ha increased 

N, P, and K content in grain and straw, protein content in grain, and NPK uptake 

significantly over control. 

 When compared to other treatments, Channabasana et al. (2008) found that 

applying vermicompost @ 3.8 t ha-1 and poultry manure @ 2.4 t ha-1 resulted in 

significantly higher plant height (86.30 cm) and number of tillers (94.60) per 

square meter at 90 DAS, as well as significantly higher test weight (42.73 g), seed 

yield (3043 kg ha-1), and protein content (13.41%) in wheat crops.  

 Rajput (2008) studied the effect of nutrient management practices on the 

growth and yield of pearlmillet (Pusa 605). With 5 tones of farmyard manure per 

acre, the highest yield was achieved. With each unit increase in N level (0, 30, and 

60 kg/ ha), peal millet growth, yield components (Plant population, plant height, 

and test weight), and yield improved. With the highest N level, the highest grain 

yield (24 q/ha) was obtained. 
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 According to Prasad et al. (2010), the grain production of maize and wheat 

cropping systems rose dramatically as NPK levels increased. Under 50 percent N 

through FYM + 50 percent N through inorganic fertiliser in Kharif and 100 percent 

RDF in Rabi, the greatest yields of maize (4.40 t ha-1), wheat (3.62 t ha-1), and the 

system (8.92 t ha-1 in terms of maize equivalent) were reported.. Over 100 percent 

RDF applied in both the kharif and Rabi seasons, maize yield increased by 0.54 t 

ha-1, wheat yield increased by 0.32 t ha-1, and maize equivalent yield increased by 

0.93 t ha-1. The application of 50 percent nitrogen through FYM and 50 percent 

nitrogen through chemical fertiliser to both crops is comparable to 25 percent 

nitrogen substitution through FYM and 75 percent nitrogen substitution through 

inorganic sources. Maximum production increase over control was recorded in 50 

percent N FYM+50 percent RDF, followed by 25 percent N FYM +75 percent 

RDF, and minimum in case of farmers practice ( 50kg urea ha -1).  

Apoorva et al. (2010) reported that the effective fertilizer recommendation should 

consider crop needs and nutrient already available in the soil. Among the various 

methods of fertiliser recommendation, including the general recommended dose 

(GRD), soil test-based recommendation, critical value approach, and others, the 

soil test crop response (STCR) approach for targeted yield was unique in that it 

indicated both the soil test-based fertiliser dose and the level of yield that can be 

achieved with good agronomic practice. 

 Brajendra et al. (2012) reported that the nutrient requirement (kg q-1) of N, 

P2O5 and K2O were found to be 6.97, 1.42 and 1.04, respectively for producing one 

quintal of maize yield in Meghalaya. Similarly, 4.06, 1.60 and 2.15 kg q-1 N, P2O5 

and K2O were required for producing one quintal of rice yield in Meghalaya. 

Singh et al, (2015) developed fertilizer prescription equations for maize by 

conducting a field experiment on Inceptisol of Agricultural Research Farm, 

Banaras Hindu University, Varanasi (UP) during kharif season, 2012 using IPNS 

approach on the basis of STCR concept. The nutrients required to produce one tone 

(1 t) of maize grain (NR), contribution of nutrients from fertilisers (percent CF), 

contribution of nutrients from soil (percent CS), and contribution of nutrients from 
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organic matter (percent CS) were calculated using soil test data, maize grain yield, 

and NPK uptake by maize crop ( percent CFYM). 

It was discovered that 1 t maize grain required 19.4, 5.70, and 18.4 kg of N, P2O5, 

and K2O, respectively. 

Nutrient contributions from soil, fertiliser, and FYM were 18.2, 13.4, and 8.18 

percent for N, 49.6, 11.7, and 7.87 percent for P2O5, and 19.4, 25.4, and 9.96 

percent for K2O, respectively. Crop requirements are satisfied to produce the 

highest economic yields, ensure the quality of the produce and avoid excessive 

levels of nutrients (Boldea et al., 2015). To enhance farm productivity under 

different soil-climatic conditions, it is necessary to generate information on 

optimum nutrient doses for various crops. As the nutrients are applied in 

proportion to the magnitude of the deficiency of a particular nutrient, soil test-

based application of plant nutrients helps to realise higher response ratios and 

benefit:cost ratios, and the correction of the nutrients imbalance in soil helps to 

harness the synergistic effects of balanced fertilisation (Rao and Srivastava, 2000). 

 Singh et al., (2015) conducted a study During the 2013-14 growing season, 

researchers studied the impact of soil test crop response technologies on wheat 

yield and economics in five locations in the Naugarh block in Chandauli district. 

On the basis of the targeted yield idea, they stated that they were able to obtain 

targeted wheat yields of“35 q ha-1 and 45 q ha-1 by employing plant nutrients. The 

per cent increases in yield were 20.03 and 52.83% at first location, 20.03and 

52.83%at second location, 12.44 and 43.17% at third location, 16.50 and 47.84% at 

fourth location and 9.60 and 40.63% at fifth location with targeted yields of 35q 

ha
-1 

and 45q ha
-1

, respectively over farmers practice which were 29.66, 29.66, 

31.66, 30.66 and 32.66 q ha
-1

, respectively.” 

Ahmed et al. (2015) reported that nutrient requirement for producing one 

quintal of autumn rice was found to be 2.40, 0.84 and 2.25kg of N, P
2
O5 and K2O, 

respectively. The per cent contribution of nutrient from soil (CS), fertilizer (CF) 

and FYM (CO) were calculated as 12.49, 45.31 and 32.92 for N, 13.42, 28.52 and 

11.84 for P2O5 and 21.99, 47.58 and 29.76 for K2O, respectively. These equations 
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were valid in farmer‟s fields throughout 2012 and also the variation between actual 

yield and targeted yield ranged from +1.36 to + 5.33. The fertilizer estimates under 

STCR – IPNS for 30 and 40 qha
-1

 targeted yield recorded maximum response 

magnitude relation and economic benefit within the field trial and confirmed the 

validity of proposed fertilizer prescription equation for autumn rice.” 

It is vital to acquire information on ideal crop doses in order to increase 

farm profitability under various soil-climate conditions. 

Tegegnework et al., (2015) The most effective fertiliser advice should take 

into account crop needs as well as nutrients currently present in the soil. 

         Srivastava et al., (2017) gave soil test based integrated nutrients requirement 

for cauliflower in Vertisols of Chhattisgarh. N, P, K requirement to produce one 

quintal of fresh cauliflower were 0.57, 0.10 and 0.65 kg respectively. Fertilizer and 

soil nutrients efficiency were estimated 41, 25, 117 percent and 17, 36, 9 percent, 

respectively for N, P, K. The efficiency of FYM in terms of available nutrient was 

evaluated as 6.75, 4.53 and 6.40%, respectively. 

“      Vedhika, et al. (2017) reported that soil based fertilizer prescription for SRI 

rice crop on grain yield , nutrient uptake and soil test data were used for getting 

basic parameters viz ., nutrient requirement , contribution of nutrient from soil , 

fertilizer and organic manure. It was found that rice crop required 1.54kgN,0.28kg 

P and 1.70kg K to produce one quintal grain yield.” 
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CHAPTER-II 

   MATERIAL AND METHOD 

 
The present investigation entitled “Suitability of fertilizer recommendation 

equation derived for wheat crop  in a Vertisols of farmer‟s field” was carried out 

under farmer's  field  conditions at Village/Post – Selud, Block – Patan, District – 

Durg (C.G.) during Rabi season, 2020-21. The detail of the research work carried 

off, materials used and methodologies adopted in this investigation are marked out 

in this chapter. 

3.1 Geographical Location 

          Raipur is the capital of Chhattisgarh state and it is pin point in the center of 

chhattisgarh lies in the middle of 21° 16‟N latitude and 81° 60‟ E longitude with 

altitude of 289.56 meters of MSL (Mean Sea level). The Farmer‟s field 

(Village/Post – Selud, Block – Patan, District – Durg (C.G.)) is situated 21 km 

away from district head quarter Durg, 9 km from Patan block/Tahsil and 33 km 

from Raipur district.  

3.2 Meteorological Observation  

         Climatically, village – Selud comes under sub- humid zone, rainfall mostly 

comes from west monsoon (June–September). The weather data during 

experimental period was collected from the meteorological observatory of the 

Department of Agro–meteorology, IGKV, Raipur. The weekly mean 

meteorological data during the crop growth period is given in Appendix A and 

depicted in figure 3.1 

3.3 Physico–chemical properties of the experimental field soil  

                   The field experiment was conducted at farmer‟s field village/post – 

Selud, Block- Patan, District – Durg (C.G.). The study was conducted during Rab 

season, 2020-21 in a Vertisol of Raipur that comes under CG plains. 

Representative soil sample was collected before layout of the experimental field 

and analysed for physico–chemical properties as mentioned in the following Table 

3.1 
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Fig 3.1: Meteorological data during the crop growth period (weekly) in Rabi 2020-21 

3.1 Initial physic – chemical properties of experimental soil   

 Particulars     Values      Status    

  Soil textural    Clayey                                Vertisol 

 Chemical properties   

1 pH
    

(1:2.5 soil water ratio) 7.15                                                Neutral 

2 EC (dSm
-1

 25
0C

) 0.10                                  Normal 

3 Organic carbon (%) 0.37                                 Medium 

4 Average available N (kg ha
-1

) 191 Low 

5 Average available P (kg ha
-1

) 12.32                                 Medium 

6 Average available K (kg ha
-1

) 569 High 

7 Average available Zn (kg ha
-1

)                                    0.65                                 
Near critical 

level 

8 Average available S (kg ha
-1

) 24.55                                Medium 
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3.4 Treatment details and layout of the experimental  

Experimental details: 

 

Location of work place   : 
village –Selud 

Year of study : 
2020 – 21 

Season : 
Rabi 

Soil : 
Vertisols 

Crop : 
wheat var. (GW-366) 

Plot   : 
6m × 5m 

Design   : 
Random block design 

No. of replication : 
3 

No. of treatment : 
8 

Date of sowing : 
20 / 10 / 2020 

Date of harvesting                            : 
11 / 03 / 2021 

 

Fertilizer adjustment equations for wheat (GW-273) generated in AICRP 

on STCR at Raipur center and were tested for their suitability on farmer‟s field 

with GW-366 variety of wheat under study. The fertilizer doses were calculated 

based on soil test level to achieve 25 and 35 q/ha of yield target using these 

formulas. 

Table 3.2 Fertilizer adjustment equation  

 

S. No. Fertilizer adjustment equations 

1 FN= 5.75 Y – 0.32 SN - 0.25 FYM 

2 FP = 2.55 Y – 2.51 SP - 0.21 FYM 

3 FK = 2.88 Y - 0.09 SK - 0.05 FYM 
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Treatment details  

 

T1                Control (00: 00:00) 

 T2                FYM dose (@ 5 tonha
-1

 

             T3                GRD (NPK 120: 60:40 kgha
-1

)  

             T4                N:P: K (00: 60: 40 kgha
-1

)  

             T5                N:P: K (120: 00:40 kgha
-1

) 

             T6                N:P: K (120:60: 00 kgha
-1

) 

             T7                Fertilizer dose for YT of 25q/ha (81:33:21 kgha
-1

 NPK)     

             T8               Fertilizer dose for YT of 35q/ha (139:57:50 kgha
-1

 NPK)  

 

Where, GRD=General Recommended Dose (kg/ha for N, P2O5, K2O), YT=Yield Target, 

FYM=Farm Yard Manure. 
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Layout for experimental field     
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3.5 Cultivation   

3.5.1 Field preparation for wheat crop  

       The experimental plot was ploughed doubled by tractor drawn cultivator and 

levelled uniformly. After one day, bunds were prepared for individual plots as per 

layout plan.  

3.5.2 Weed management 

For the control of weeds, manual weeding was done twice at 30 DAS and 

60DAS. 

3.5.3 Fertilizer application 

      STCR and GRD based fertilizer doses were calculated and added to the 

respective plots. Full dose of P and K were applied in the form of DAP and MOP, 

respectively as basal dose at the time of sowing. Nitrogen was applied as urea in 

three split doses. First dose was applied as basal and remaining two doses of 

nitrogen were equally broadcasted at maximum tillering and panicle initiation. 

3.5.4 Harvesting  

     The crop was harvested plot wise after maturity and bundles were labelled with 

treatment and replication number and kept separately for sun dry. Plot wise 

bundles were weighed in the field after sun dried. Threshing of sun-dried plants 

and winnowing of threshed plants were done manually.  

3.5.5 Grain and straw yield   

    Grain yield was observed (kg plot
-1

) separately for each plot and converted in to 

q/ha. Grain yield was recorded at 14 per cent moisture level.  

3.6 Observation Recorded 

3.6.1 pH 

  Soil pH was determined in 1:2.5 soil–water suspension after stirring for 30 

minutes using glass electrode pH meter as suggested by Piper (1967). 
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3.6.2 Electrical conductivity 

The soil samples used for pH determination were allowed to settle overnight and 

electrical conductivity of the supernatant liquid was determined by solu–bridge as 

described by Black (1965). 

3.6.3 Organic carbon  

  Organic C was in soil samples were estimated by Walkley and Blaks‟s rapid 

titration method (1934) as described by Piper (1967). 

3.6.4 Available nitrogen 

  Soil available N was estimated by alkaline permanganate method as described by 

Subbiah and Asija (1956). 

3.6.5 Available phosphorus 

  Soil available P was extracted by 0.5M NaHCO3 (pH 8.5) as explained by Olsen 

et al. (1954) and Phosphorus in the extract was estimated by ascorbic acid method 

using spectrophotometer (Watnabe and Olsen, 1965). 

3.6.6 Available potassium 

 Soil potassium was extracted by neutral normal ammonium acetate and 

determined with the help of flame photometer as described by (Hanway and 

Heidel, 1952). 

3.6.7 Available Sulphur 

The available sulphur in soil was extracted by 0.15% CaCl2.H2o soluation 

(Williams and steinbergs, 1969) and content was determined by the turbidimetric 

method Chesnin and Turn (1950). 

3.6.8 Available Zn 

The available Zinc in soil was extracted using 0.005 M diethylene triamine penta 

acetic acid (DTPA), 0.01 M calcium chloride dihydrate and 0.1 M tri ethanol 
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amine (TEA) buffered at pH 7.3 (Lindsay and Norvell, 1978) and Zn content was 

analyzed using atomic absorption spectrophotometer (AAS). 

3.7   Plant analysis  

Grain and plant part like straw samples were taken after harvest and allowed to sun 

dry for a week, then ground with grinding machine and used for chemical analysis 

for different parameters as under. 

3.7.1 Nitrogen content  

  Nitrogen content analysis in grain and plant straw samples was done by taking 

1gm uniform prepared sample in digestion tube. Two gm salt mixture (K2SO4 and 

CuSO4.5H2O in the ratio of 9:1) and 10 ml of concentrated sulphuric acid were 

added and material was digested at 350 
0
C in digestion block till the content 

becomes colourless. Then nitrogen in digested material was distilled by KEL plus 

system. 

3.7.2 Phosphorus and potassium  

    Half gram of grain and plant straw samples were taken in digestion tube and 10 

ml of di-acid mixture (Concentrated HNO3 and HCLO4 in the ratio of 9:4) was 

added. The material was digested at 150 
0
C in KEL plus digestion block till the 

material become colourless. The digested material was transferred into 100 ml 

volumetric flask by repeated washing with distilled water and made up the volume 

up to the mark. The digested material was used for the estimation of P and K 

content analysis as given below: 

3.7.2.1 Phosphorus content  

     Phosphorus content was determined by vanado-molybdate-phosphoric acid 

yellow reagent complex method as described by Jackson (1973).  An aliquot of 5 

ml was taken into 50 ml volumetric flask. To this, 10 ml of vanado-molebdate 

yellow reagent was added and volume was made up to the mark. After half an hour, 

yellow colour was developed and the intensity of this colour was measured by 

Spectrophotometer. 
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3.7.2.2 Potassium content  

   K content was estimated by flame photometer as described by Chapman and 

Pratt (1961). An aliquot of 5 ml was taken in to 25 ml volumetric flask and K 

content was estimated by flame-photometer.  

3.8    Nutrient uptake 

  Nitrogen, phosphorus and potassium uptake in grain and straw were computed by 

multiplying their respective nutrient content with yield using of following formula: 

Nutrient uptake (kg ha
-1

) in grain and straw = Grain and straw yield x Nutrient 

Content. 

3.9 Nutrient requirement and efficiencies of nutrients from different sources: -            

These parameters were calculated by using the following formula 

1. Nutrient requirement =                    Total nutrient uptake (kg/ha) 

as kg/q grain production                                         

                                                                        Grain yield (q/ha) 

                                                            

                                                        Total nutrient uptake (kg/ha) from control plot 

2. Efficiency of    =                                                                                      

Soil Nutrients                               Soil available nutrients (kg ha
-1

) 

 

 

                                              Total nutrient uptake from treated plot – 

                                                           Total uptake from control plot (kg/ha) 

3. Efficiency of        =   

Fertilizer nutrients                      Fertilizer nutrient applied (kg/ha) 
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                                           Total nutrient uptake from FYM treated plot – 

                                           Total nutrient uptake from control plot (kg/ha) 

4. Efficiency of       =     

FYM nutrients                  Total nutrient content in FYM applied (kg/ha) 

 

  3.10 Statistical analysis 

The experiment was outlaid in Randomized Block Design (RBD). All data sets were 

analyzed using analysis of variance (ANOVA) as described by Gomez and Gomez (1984). 

The level of significance used in “F” test was given at 5%. Critical difference values have 

been given in the table at 5% level of significance. The skeleton of analysis of variance 

and formula used for various estimations are given below: 

Table 3.3:  The skeleton of the analysis of variance 

Source of variation            DF              SS             MSS           F cal      F tab (5%) 

Replication (r)                    (r-1)             RSS   RMS     RMS/EMS                                            

Treatment (t)                       (t-1)             TrSS TrMS     TrMS/EMS                          

Error                                   (r-1) (t-1)     ESS            EMS           -        

Total                                     rt-1             TSS         -                 -                     

 The following formula was used for standard error, critical difference and 

coefficient of variance estimations: 

(a) SE m± = √       

(b) CD     =  SE(m) x √  x t value at 5% error (df) 

(c) CV (%) = √      x 100 

Where, 

R = No. of replication                                      MSS = Mean sum of square 

T = No. of treatments                                     SEm± = Standard error of mean 

DF = Degree of freedom                                EMS = Error mean squares 

SS = Sum of square                                        CD = Critical difference 
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CHAPTER- IV 

RESULTS AND DISCUSSION 

 

              This chapter presents the results of experiment conducted on “Suitability 

of fertilizer recommendation equation derived for wheat crop in a Vertisol of 

farmer‟s field” at village Selud, block Patan, district – Durg of Chhattisgarh state 

during Rabi season, 2020. The results obtained over the season on various 

parameters have been presented and discussed under the following heads:  

4.1: Grain and straw yield of wheat 

 Results presented in the Table 4.1.1 and Fig. 4.1.1reveal that average grain 

and straw yields of wheat in relation to different fertilizer treatments application. 

The objective of the experiment was to test the suitability of soil test based 

fertilizer equations derived for wheat crop during previous season. It is clear from 

the results that application of soil test based fertilizer N P K yielded less than the 

targeted crop yield however, the yields achieved were within the limitation of 

±10% variation. Application of soil test based fertilizer dose to achieve a yield 

target of 35 q/ha produced significantly highest yield followed by blanket 

recommendation of NPK @ 120:60:40 kg/ha and was at par with that of same dose 

of N and P application without K. This indicated no crop response to K application 

due to well supply of K by the soil under study i.e. Vertisol. Grain yield was 

significantly higher by the application of FYM over control and was at par with T4 

treatment that received only P and K. This shows the importance of N nutrition 

with which yield could be tremendously increased by two and half folds if N is 

included with P and K application (T3)  in a balanced manner. On the other hand, 

if P was omitted as in case of T5 treatment, considerable yield can be achieved. 

This result could be achieved due to medium level of soil P status under study. 

Straw yields of wheat crop also performed in a similar manner as that of with grain 

yields. 
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Based on the results, it can be concluded that fertilizer doses applied on the basis 

of soil test level of experimental field soil, the fertilizer prescription equation 

derived for  

  Table 4.1.1: Average grain and straw yields of wheat in relation to different  

      Fertilizer treatments 

S. 

No.  
Treatments 

Grain yield    

(q/ha) 

Straw yield  

(q/ha)   

T1. Control  (N0P0K0) 8.30f 13.40e 

T2. FYM @ 5t/ha 12.33 e 17.45 e 

T3. N120P60K40 28.60 b 43.42 b 

T4. N0P60K40 11.08 e 15.98 e 

T5. N120P0K40 19.99 d 25.30 d 

T6. N120P60K0 29.37 b 45.08 b 

T7. 
Fertilizer dose for yield target of 

25q/ha (81:32:21 kg/ha NPK/FYM) 
23.92 c 36.50 c 

T8. 

Fertilizer dose for yield target of 

35q/ha (139:57:50 kg/ha 

NPK/FYM) 

32.94 a 51.50 a 

Mean 20.82 31.08 

SEm± 0.89 1.44 

                              CD 2.71 4.37 

                              CV 7.44 8.03 
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wheat crop during previous season is valid on the farmer‟s field. Many workers 

also have tested the STCR equation derived for various crops and found varid with 

±10% variation.   

4.2. Nutrients uptake and efficiencies. 

4.2.1: Nitrogen Uptake in grain, straw and total  

Table 4.1.2 and Fig. 4.1.3 show the N uptake by wheat grain, straw and their total. 

Nitrogen uptake by grain, straw and their total significantly affected by different 

fertilizer treatments. Highest N uptake was observed in the treatment that received 

fertilizer application for yield target of 35 q/ha which was statistically at par with 

the treatments T3 and T6 that received RDF with or without K application. 

Similarly, N uptake in wheat straw also differed significantly with different 

fertilizer treatments with FYM application. Like N uptake in grain, highest N 

uptake in straw was recorded in the Treatment that received fertilizer application 

for yield target of 35 q/ha which was statistically at par with the treatments T3 and 

T6 that received RDF with or without K application. Similar trends were also 

recorded with total N uptake by wheat crop. 

The N uptake was increased due to the better availability of nitrogen in soil and 

their transport to the plant from the soil and availability of nitrogen enhanced by 

application of higher doses of fertilizer. The per cent increase in N uptake by 

different fertilizer and manurial treatment was 93 to 195% in rice as reported by 

Bhandariet al. (1992). 

  Table 4.1.2: Mean Nitrogen uptake (kg/ha) in grain, straw and total in 

relation to different fertilizer treatments 

S. 

No.  
Treatments Grain  Straw Total 

T1. Control  (N0P0K0) 10.13d 5.50c 15.63f 

T2. FYM @ 5t/ha 15.60d 7.88c 23.48e 

T3. N120P60K40 36.32a 19.83a 56.15b 

T4. N0P60K40 13.92 6.94c 20.87e 

T5. N120P0K40 25.59bc 11.16bc 36.75d 

T6. N120P60K0 37.10ab 20.30a 57.39b 
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T7. 

 Fertilizer dose for yield target of 

25q/ha (81:32:21 kg/ha 

NPK/FYM) 

30.45b 16.90ab 47.35c 

T8. 

 Fertilizer dose for yield target of 

35q/ha (139:57:50 kg/ha 

NPK/FYM) 

41.62a 23.15a 64.77a 

Mean 26.34 13.96 40.30 

SEm± 1.10 0.62 1.54 

                             CD 3.25 1.88 4.68 

                             CV 7.04 7.69 6.63 

 

 

4.2.2: Phosphorus Uptake in grain, straw and total  

Results on phosphorus uptake by wheat in grain, straw and their total are given in 

the Table 4.1.3 and depicted in Fig. 4.1.3 show that P uptake significantly affected 

with different fertilizer treatments. Highest P uptake was observed by the crop in 

grain, straw and their total P uptake. Grain and straw P uptake were statistically at 

par with the treatment T3 that received recommended dose of fertilizer and T6 

without potassium application. However, the total P uptake by the crop was 

significantly higher with the treatment T8 followed by T3 and T6. Minimum P 

uptake was recorded in control treatment. P uptake in T2 and T4 that received 

application of 5 t/ha FYM and N0P60K40showed at par results. 
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Table 4.1.3: Mean Phosphorus uptake (kg/ha) in grain, straw and total in 

relation to different fertilizer treatments 

S. 

No.  
Treatments Grain  Straw Total 

T1. Control  (N0P0K0) 3.35f 0.74c 4.09f 

T2. FYM @ 5t/ha 5.24e 0.97c 6.21e 

T3. N120P60K40 11.23b 1.87b 13.10b 

T4. N0P60K40 4.71e 0.85c 5.57e 

T5. N120P0K40 8.59d 1.20c 9.79d 

T6. N120P60K0 12.44a 2.27a 14.70a 

T7. 
Fertilizer dose for yield target of 

25q/ha (81:32:21 kg/ha NPK) 
9.97c 1.85b 11.82c 

T8. 
Fertilizer dose for yield target of 

35q/ha (139:57:50 kg/ha NPK) 
12.82a 2.08a 14.91a 

Mean 14.43 2.52 10.02 

SEm± 0.25 0.17 0.31 

                             CD 0.77 0.52 0.92 

                             CV 3.05 11.73 5.26 
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4.2.3:  Potassium uptake in grain, straw and total  

Results presented in Table 4.2.3 and Fig 4.1.4 revealed that K uptake in grain, 

straw and their total significantly differed by different fertilizer application. 

Treatment that received fertilizer application based on soil test to achieve a yield 

target of 35 q/ha recorded highest K uptake which was statistically at par with T3 

and T6 that received recommended dose of fertilizer with K or without K in case of 

K uptake in straw as well as in total K uptake.  K uptake was found to be higher in 

straw part as compared to grain part. K uptake followed with grain and straw yield 

of wheat as it is a multiple of content and yield. Control treatment had lowest K 

uptake significantly to other fertilizer treatments. 

 

 Table 4.1.4: Mean Potassium uptake (kg/ha) in grain, straw and total in 

relation to different  fertilizer treatments 

S. 

No.  
Treatments Grain  Straw Total 

T1. Control  (N0P0K0) 3.51f 15.40e 18.91e 

T2. FYM @ 5t/ha 5.16e 20.00d 25.16d 

T3. N120P60K40 11.52b 49.90a 61.42a 

T4. N0P60K40 4.21 18.91de 23.12d 

T5. N120P0K40 7.78d 29.52c 37.29c 

T6. N120P60K0 11.44b 49.18a 60.62a 

T7. 

Fertilizer dose for yield target of 

25q/ha (81:32:21 kg/ha 

NPK/FYM) 

9.43c 40.33b 49.76b 

T8. 

Fertilizer dose for yield target of 

35q/ha (139:57:50 kg/ha 

NPK/FYM) 

12.86a 53.78a 66.64a 

Mean 8.24 34.63 42.87 

SEm± 0.42 1.66 1.91 

                             CD 1.26 5.04 5.81 

                             CV 8.75 8.31 7.74 
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4.2.4: Nutrient requirement, efficiencies of fertilizer, soil test and FYM. 

Nutrient requirement as kg per quintal of grain production, efficiencies of fertilizer 

nutrients, soil nutrients and organic nutrients are the basic parameters that can be 

estimated from nutrients omission treatments as under 

 

  Table 4.1.5: Nutrient requirements, fertilizer, soil and FYM nutrients 

efficiencies  estimated under study for wheat (GW-366) 

Nutrients 

Nutrient 

Requirement 

(kg q
-1

) 

Fertilizer use 

efficiency 

(%) 

Soil test use 

efficiency 

(%) 

FYM 

nutrients use 

efficiency 

(%) 

N 
1.92 31.10 8.20 31.4 

P 
0.47 15.40 28.5 14.13 

K 
2.04 140.2 3.30 15.61 

Nutrient content in FYM 0.5% N, 0.30 % P and 0.8 % K 
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The amount of nutrients absorbed by the crop decides a definite amount of biomass 

production. The amount of nutrient required to produce one quintal of wheat grain 

yield was found to be 1.92 kg N, 0.47 kg P and 2.04 kg K. The nutrient 

requirement was estimated using the conventional method as given below:  

 

                                     Total Nutrient Uptake (kg/ha) 

NR (kg/q) =              ------------------------------------------- 

                                                 Grain Yield 

 

“Several workers have reported the nutrient requirement of different crops at 

various places. Ramamoorthy and Dinesh (1967) reported for wheat crop which 

required 2.5 kg N, 0.35 kg P and 0.83 kg K for one quintal of grain production. 

Stanford et al., (1965) reported for sugarcane crop as 0.91 kg N uptake to produce 

a ton of net cane. Prasad et al. (1981) estimated the nutrient requirement of 

sugarcane at Sugarcane Research Institute,  Pusa , Bihar, for the production of 1 

ton of cane as 1.71 kg N, 0.18 kg P2O5 and 1.80 kg K2O.” 

The efficiencies of fertilizer, soil test and FYM were estimated by using the 

conventional methods with the help of conventional formula given in the chapter 

of materials and methods. Table 4.1.5 gives the results for wheat. The fertilizer 

efficiencies of N, P and K for wheat crop were estimated as 31.10, 15.40 and 

140.2per cent, respectively. Similarly, the efficiencies of soil test for wheat were 

recorded as 8.20 % N, 28.5% P and 3.30% K. The efficiencies of nutrients from 

organic source (FYM) were observed as 31.4% N, 14.13% P and 15.61% K for 

wheat crop under testing .FYM used under study was analyzed for total N, P and K 

content as shown in Table 4.1.5. The nutrient contents were recorded 0.45 % N, 

0.35% P and 0.87 % K. The FYM used had low nutrients value than the standard 

values 

It is estimated fact that about 2/3rd of the applied fertilizer N lost through leaching, 

volatilization, de-nitrification and by run-off. Similarly, a large fraction of applied 

fertilizer P is fixed in soil by reacting with dominant cations present in the soil like 

Fe, Mn, Ca, Mg etc. Very high efficiency of applied fertilizer K (more than 100%) 

observed under study seems to be due to higher uptake of this nutrient as luxury 

consumption and high status of native soil K of the experimental field‟s soil hence 

almost no crop response to applied fertilizer K was observed. This very high 
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efficiency of applied fertilizer K can be treated as indefinable. Soil test efficiencies 

for N and K were recorded less than fertilizer sources and reverse trend was seen in 

case of soil test P. Ramamoorthy et al. (1967) reported the efficiency of soil N, P 

and K were 37, 14 and 44.0 per cent, respectively and the efficiency of fertilizer N, 

P and K were 34, 41 and 36 per cent, respectively. Similar results were reported by 

Santhi et al. (2004) where the contribution of soil and fertilizer nutrients as 14.13 

and 38.28 per cent for N, 35.33 and 56.61 per cent for P2O5 and 14.33 and 70.03 

per cent for K2O, respectively for onion bulb yield in Inceptisols of Tamil Nadu. 

 

Table 4.1.6: Apparent recovery of fertilizer nutrients in relation to blanket 

and soil test based fertilizer application in wheat  

 

Treatments        Nutrients N P K 

Recommended Dose of Fertilizer 

(120:60:40 kg/ha NPK 
0.290 0.130 1.280 

Yield target Of 25q/ha (81:32:21 

kg/ha NPK) 
0.327 0.145 1.770 

Yield target of 35q/ha (139:57:50 

kg/ha NPK) 
0.317 0.186 1.156 

Mean 0.311 0.154 1.402 

 

 

Table 4.1.6 gives the comparison of apparent recovery of fertilizer nutrients 

(fertilizer Use Efficiency) with respect to soil test based fertilizer application to 

achieve a definite yield goal of the crop i.e. 25 and 35 q/ha  and general 

recommended dose of fertilizer. The results clearly indicate that soil test based 

fertilizer application provides a balanced fertilization based on the crop nutrients 

requirement, and efficiencies of different nutrients sources. Hence, yield target 

based fertilizer application for a definite yield targets have recorded higher 

efficiencies particularly for applied N and P in comparison to that of recommended 

dose of fertilizer.( Shekhonet al.(1990); Verma and Singh (1990); Chand (1993); 

Dhillon (1995); Velayuthan (1979) revealed that this approach provided scientific 

basis for balanced fertilization. 
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                                                                                          CHAPTER-V 

SUMMARY, CONCLUSIONS AND SUGGESTION FOR 

FUTURE RESEARCH WORK 

 

This chapter presents the summary of experiment conducted on 

“Suitability of fertilizer recommendation equation derived for wheat crop in a 

Vertisol of farmer’s field” at village-Selud, block-Patan, district – Durg of 

Chhattisgarh state during Rabi season, 2020. The results obtained from the 

experiment on various parameters have been briefly summarized and concluded in 

this chapter. 

The salient finding of the present investigation are summarized below: 

 Application of soil test-based fertilizer N, P and K yielded less than the 

targeted crop yield however, the yields achieved were within the limitation 

of ±10% variation. Application of soil test-based fertilizer dose to achieve a 

yield target of 35 q/ha produced significantly highest yield followed by 

blanket recommendation of NPK @ 120:60:40 kg/ha and was at par with 

that of same dose of N and P application without K. This indicated, no crop 

response to K application due to well supply of K by the soil under study 

i.e. Vertisol.  

 Grain yield was significantly higher by the application of FYM over control 

and was at par with T4 treatment that received only P and K. This shows 

the importance of N nutrition with which yield could be tremendously 

increased by two and half folds if N is included with P and K application 

(T3) in a balanced manner. 

 If P was omitted as in case of T5 treatment, considerable yield can be 

achieved. This result could be achieved due to medium level of soil P status 

under study.  

 Straw yields of wheat crop also performed in a similar manner as that of 

with grain yields. 
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 Highest N uptake was observed in the treatment that received fertilizer 

application for yield target of 35 q/ha which was statistically at par with the 

treatments T3 and T6 that received RDF with or without K application. 

Similarly, N uptake in wheat straw also differed significantly with different 

fertilizer treatments with FYM application. 

 Grain and straw P uptake were statistically at par with the treatment T3 that 

received recommended dose of fertilizer and T6 without potassium 

application. However, the total P uptake by the crop was significantly 

higher with the treatment T8 followed by T3 and T6. Minimum P uptake 

was recorded in control treatment. 

 Treatment that received fertilizer application based on soil test to achieve a 

yield target of 35 q/ha recorded highest K uptake which was statistically at 

par with T3 and T6 that received recommended dose of fertilizer with K or 

without K in case of K uptake in straw as well as in total K uptake. 

 The amount of nutrient required to produce one quintal of wheat grain yield 

was found to be 1.92 kg N, 0.47 kg P and 2.04 kg K. The fertilizer 

efficiencies of N, P and K for wheat crop were estimated as 31.10, 15.40 

and 140.2 per cent, respectively. Similarly, the efficiencies of soil nutrients 

for wheat were recorded as 8.20 % N, 28.5% P and 3.30% K. The 

efficiencies of nutrients from organic source (FYM) were observed as 

31.4% N, 14.13% P and 15.61% K for wheat crop in Vertisol under testing. 

 Result indicate that soil test-based fertilizer application provides a balanced 

fertilization based on the crop nutrients requirement, and efficiencies of 

different nutrients sources. Hence, yield target based fertilizer application 

for a definite yield targets have recorded higher efficiencies particularly for 

applied N and P in comparison to that of recommended dose of fertilizer 

Conclusion: - 

1. The importance of N nutrition with which yield could be tremendously 

increased by two and half folds if N is included with P and K application 

(T3) in a balanced manner. On the other hand, if P was omitted as in case 

of T5 treatment, considerable yield can be achieved. 
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2. N uptake in wheat straw also differed significantly with different fertilizer 

treatments with FYM application. 

3. The total P uptake by the crop was significantly higher with the treatment 

T8 followed by T3 and T6. Minimum P uptake was recorded in control 

treatment. P uptake in T2 and T4 that received application of 5 t/ha FYM 

and N0P60K40 showed at par results. 

4. Highest K uptake which was statistically at par with T3 and T6 that 

received recommended dose of fertilizer with K or without K in case of K 

uptake in straw as well as in total K uptake. 

5. It indicates that soil test-based fertilizer application provides a balanced 

fertilization based on the crop nutrients requirement, and efficiencies of 

different nutrients sources. 

SUGGETION FOR FUTURE RESEARCH WORK 

1. The current investigation should be repeated for at least two or three 

successive years for reliable conclusions and recommendations. 

2. There is a possibility to test the variety with same treatments under 

different soil conditions to have comprehensive outcome. 
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APPENDIX 

Weekly meteorological data during the crop growth period (2021) 

Wk 

No. 
Date 

Max. 

Temp. 

(°C) 

Min. 

Temp. 

(°C) 

Rainfall 

(mm) 

Relative 

Humidity 

(%) 

Wind 

Velocity 

(Kmph) 

Evaporation 

(mm) 

Sun 

Shine 

(hours) 
I II 

40 
Oct    

01-07 
31.8 25 12.8 90 63 2.6 20.5 4 

41 
          

08-14 
32.5 25.3 0 90 66 4.4 22.4 5 

42 
          

15-21 
31.9 24.4 7 90 60 5 23.3 6.5 

43 
          

22-28 
32.6 20.1 0 87 35 2.1 24.1 8 

44 
          

29-04 
31.8 17.4 0 82 30 2.2 24.9 7.6 

45 
Nov    

05-11 
30.3 12.5 0 87 28 2.1 23.5 8.5 

46 
          

12-18 
32.7 18.9 0 87 37 2.9 24.9 8.5 

47 
          

19-25 
31 15.9 0.4 88 35 2.8 23.1 7.4 

48 
          

26-02 
28.6 14.7 0 81 35 4 22.4 6.2 

49 
Dec    

03-09 
30.7 11.9 0 89 33 1.3 22.2 7.3 

50 
          

10-16  
30.2 15.8 0 86 37 2.4 20.1 3.7 

51 
          

17-23 
27.7 10.3 0 87 27 2.5 22.7 5 

52 
          

24-31 
28.4 10.3 0 87 28 1.8 24.6 4.8 

1 
Jan    

01-07 
29.7 13.8 0 85 32 2.2 20.1 3.2 

2 
        

08-14 
31.2 16.3 0 78 30 2.4 22.6 3.9 

3 
        

15-21 
30 11.7 0 83 24 2.6 24 6.1 

4 
        

22-28 
31 14.2 0 80 36 2.6 24.4 3.3 

5 
          

29-04 
28.2 10.3 4.6 81 23 2.8 24.1 6.8 

6 
Feb    

05-11 
30.1 10.6 0 78 20 2.5 27.5 9.5 
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7 
          

12-18 
31.4 14.9 1 80 41 2.9 25.4 3.6 

8 
          

19-25 
30.9 14.5 1.4 81 30 2.8 27.2 7.4 

9 
          

26-04 
35.8 15.7 0 69 16 3.1 42.3 9.5 

10 
Mar 

05-11          
36.3 17.3 0 64 21 3.5 43 8.3 

11 
          

12-18  
34.7 19.4 6.2 76 27 3.3 36.1 5.9 

12 
          

19-25 
35.1 20.1 1.4 65 28 4.2 35.5 5 

13 
          

26-01 
39.7 20.6 0 51 13 4.6 56.4 8.3 

14 
Apr   

02-08 
40.4 21.4 0 57 18 3.9 56.2 7.4 

15 
          

09-15 
38.5 23.8 0 53 22 6.2 57 5.7 

16 
          

16-22 
38.8 23.2 1 55 23 5 48.7 6.7 

17 
          

23-29 
40.2 22.9 0 48 15 3.9 56.4 8.6 

18 
          

30-06 
39.9 25.2 0 54 27 6.7 60.5 7.9 
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