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ABSTRACT

Analyzing soil samples for prescribing soil test based fertilizer doses after each crop in a sequence is time, labour
and energy consuming and involves additional cost. With a view to develop post-harvest soil-test values (PHSTVs)
prediction equations with multiple linear regression, field experiments were conducted during 2015-16 by
adopting Inductive cum Targeted yield model, on an Inceptisol (Vertic Ustropept) with pearl millet under
integrated plant nutrition system (IPNS). The experiment was laid out in a fractional factorial design comprising
twenty-four treatments. When grain yield was considered, the predictability values of KMnO4-N, Olsen-P, and
NH4OAc-K under NPK plus FYM @ 12.5 t ha-1 treatment were 98.4, 97.5, and 98.1%, respectively. When
uptake was considered, the predictability values of KMnO4-N, Olsen-P, and NH4OAc-K under NPK plus FYM
@ 12.5 t ha-1 treatment were 98.4, 97.6, and 98.1%, respectively. Significant R2-values (> 0.65) were recorded
for these regression equations which could be used with confidence for the prediction of post-harvest KMnO4-
N, Olsen-P and NH4OAc-K. The data on observed and predicted soil test values of available N, P and K were in
good agreement with each other, proving the validity of the post-harvest soil test values prediction equations as
evidenced by highly significant correlation.

INTRODUCTION

Nutrient application in agricultural systems is expected to
increase in the coming years to produce more food, feed, and
fiber from the diminishing arable lands. Efficient application
of nutrients is key to sustainability in agricultural systems (Jemila
et al., 2017a, b; Sahu et al., 2017; Sekaran et al., 2019;
Udayakumar and Santhi, 2017). Efficient fertilization means
optimizing crop yields, while minimizing nutrient losses to
the environment, which is important economically and
environmentally (Jemila et al., 2017c; Singh et al., 2019).
Efficient nutrient application necessitates balanced fertilizer
use and sound management decisions and practices (Sharma,
2014; Sharma et al., 2013; Udayakumar and Jemila, 2016;
Velayutham et al., 2016). So, judicious use of fertilizers can
only be achieved with their proper prescriptions based on
initial soil test values. Decisions on fertilizer use needs
knowledge of the expected response of crop yield to nutrient
application, which is function of crop nutrient need and supply
of nutrients from indigenous source (Dobermann et al., 2003;
Sharma et al., 2013; Singh et al., 2015a; Udayakumar et al.,
2017; Yargholi and Azarneshan, 2014).

Soil testing is a scientific tool to evaluate soil fertility by
predicting the probability of getting a profitable crop response
to recommended fertilizer application under specific soil-crop
condition (Dey, 2015; Usman and Kundiri, 2016). Though
there are numerous soil testing laboratories in operation, in a

vast country like India with millions of hectares of cultivated
land, soil testing for each field season after season and prior to
the cultivation of each crop seems to be practically impossible
for the want of time, money, labour and energy consuming
and highly expensive which is neither economical nor
environmental friendly (Mishra et al., 2015). At the same time,
practice of intensive cropping systems by farmers leads to a
very short span of time between the crops to complete soil
testing of nutrients. Analysis of soil for nutrients within such a
short period of time for making fertilizer prescription to crops
is not quite possible. Hence, the prediction of post-harvest
soil test values (PHSTVs) using the pre-sowing soil test values,
fertilizer doses and yield or uptake by the crop has much of
practical significance (Sellamuthu et al., 2015).

Kumar (2016) developed PHSTVs prediction equations for
turmeric (Curcuma longa L.) by using pre-sowing soil test
values, fertilizer doses and rhizome yield and/or NPK (nitrogen,
phosphorus, and potassium, respectively) uptake on Mollisol.
Mahajan et al. (2019) developed PHSTVs prediction equations
for hybrid rice (Oryza sativa L.) -wheat (Triticum aesitvum L.)
cropping sequence using a multiple linear regression (MLR)
found these equations were highly significant for predicting
nutrient status. Srivastava et al. (1999) reported that PHSTVs
prediction equations can be used to prescribe fertilizer doses
for pigeon pea-wheat sequence on Typic Ustochrepts.
Karamanos and Cannon (2002) have shown that it is even
possible for ‘virtual soil testing’ through mechanistic model
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predicted soil test levels for western Canadian soil testing
laboratories to offer supplemental information for those fields
that are not soil tested on a yearly basis. Bera et al. (2006)
developed prediction equations for PHSTVs for rice and found
these equations were highly significant for the major nutrients
viz. N, P and K. Sharma et al. (2019) predicted PHSTVs for N,
P and K in maize, wheat and pearl millet for different cultivars
and concluded that such approach is highly useful for making
fertilizer prescription for whole cropping sequence as well.

So, exploring techniques for estimation of soil nutritional status
other than soil testing is need of an hour. One of the viable
alternative options to skip soil nutrient testing is prediction of
left-over nutrient using mathematical models. Prediction of
soil nutrients left over after a crop suggest new possibilities to
make fertilizer prescription for individual crops as well as
cropping sequence with knowledge of initial soil test values,
target yield, amount of applied nutrients through fertilizer and
farmyard manure (Ramamoorthy and Velayutham, 1971). We
hypothesized that developing prediction equations using MLR
can predict the PHSTVs with more than 0.65 R2 values. The
objective of this present study was to develop and validate
PHSTVs prediction equations for pearl millet-blackgram and
pearl millet-bhendi cropping sequence on an Inceptisol.

MATERIALS AND METHODS

Experimental site

Field experiments were conducted during 2015-16 with pearl
millet (TNAU Cumbu Hybrid CO 9) on an Inceptisol (Vertic
Ustropept) at farmer’s holding of Allapalayam village,
Coimbatore district (Western zone of Tamil Nadu), India
(11°14'51.6"N 77°09’48.0"E). The soil of the experimental
field belongs to Periyanaickenpalayam soil series which is
mixed black calcareous, moderately deep and well drained,
sandy clay loam in texture with pH of 8.10 and electrical
conductivity (EC) of 0.14 dS m'. The initial soil available
KMnO,-N, Olsen-P and NH,OAc-K status was 185, 16.5 and
346 kg ha', respectively. The P and K fixing capacities of the
soil were 100 and 80 kg ha”, respectively. The DTPA
extractable iron (Fe), zinc (Zn), copper (Cu) and manganese
(Mn) were in sufficient range.

Experimental design and sampling

The approved treatment structure and layout design as
followed in the All India Coordinated Research Project for
Investigations on Soil Test Crop Response Correlation based
on “Inductive cum Targeted yield model” (Ramamoorthy et
al., 1967) was adopted in the present investigation. The field
experiments with pearl millet were conducted in two phases.

Phase I of the experiment

In the first phase, by adopting “Inductive methodology’’
(Ramamoorthy et al., 1967), three fertility gradients were
created in the same experimental field during September to
November 2015. For this purpose, the experimental field was
divided into three equal strips with NOPOKO (SI), N1TP1K1 (Sll)
and N2P2K2 (Slll) levels and a gradient crop of fodder sorghum
(var. CO 30) was grown, so that the fertilizers could undergo
transformations in soil with plant and microbial agencies. An
operational range of soil test values in respect of available N,

P and K was created and the data on post-harvest soil available
N, P and K, fodder yield and uptake of N, P and K confirmed
the creation of soil fertility gradient among the three strips.
More details are provided in our previous paper on artificial
soil fertility gradient strategy (Udayakumar et al., 2017) at the
same experimental site.

Phase Il of the experiment

After the establishment of fertility gradients, in the second phase
of the field experiment, each strip was divided into 24 plots so
as to accommodate 24 treatments with four levels each of N
(0, 50, 100 and 150 kg ha), P,O, (0, 25, 50 and 75 kg ha)
and K,O (0, 25, 50 and 75 kg ha”) and the experiment was
laid out in fractional factorial design. There were three levels
of FYM (0, 6.25 and 12.5 t ha') and the IPNS treatments viz.,
NPK+FYM @ 6.25 tha' and NPK+FYM @ 12.5 t ha' and the
NPK alone treatments were superimposed across the strips.
The 21 fertilizer treatments and three controls were
randomized in such a way that all the 24 treatments were
present in all the three strips on both the directions (Fig. 1).
The treatment structure is given in Table 1.

Soil and plant sampling and analysis

Pre-sowing soil samples were collected from each plot before
the application of fertilizers and manure and analyzed for
alkaline KMnO -N (Asija and Subbiah, 1956), Olsen-P (Olsen,
1954) and NH,OAc-K status (Stanford et al., 1949). The test
crop pearl millet (TNAU Cumbu hybrid CO 9) was raised
during February 2016, grown to maturity and harvested during
April 2016. The grain and straw yields were recorded and
plot wise grain and straw samples from each plot were
analyzed for total N (Humpbhries, 1956), P and K (Piper, 1966)
contents and uptake of N, P and K by pearl millet were
computed.

Fertilizer prescription equations (FPEs)

A brief overview of test crop experiment is given here; more
details are provided in our previous paper on STCR-IPNS for
pearl millet on Inceptisol (Udayakumar and Santhi, 2017) at
the same experimental site. Making use of the data on the
yield of pearl millet, total uptake of N, P and K, initial soil test
values for available N, P and K and doses of fertilizer N, P20O5
and K2O applied, the basic parameters viz., nutrient
requirement (NR), contribution of nutrients from soil (Cs),
fertilizer

(Cf) and farmyard manure (Cfym) were calculated as outlined
by Ramamoorthy et al. (1967). Making use of these
parameters, the fertilizer prescription equations (FPEs) were
developed for hybrid pearl millet under NPK alone and IPNS.

NPK alone IPNS (NPK + FYM)

FN = 6.04T-0.49SN FN = 6.04T-0.49SN-0.800ON
FP205 = 2.78T-1.65SP FP205 = 2.78T-1.65SP-0.97 OP
FK20 = 3.29T-0.17SK FK20O = 3.29T-0.17SK-0.58 OK

where, FN, FP205 and FK2O are fertilizer N, P205 and K20
in kg ha', respectively; T is the yield target in g ha'; SN, SP and
SK respectively are alkaline KMnO4-N, Olsen-P and NH4OAc-
Kin kg ha' and ON, OP and OK are the quantities of N, P and
K in kg ha' supplied through FYM.

FPEs for blackgram and bhendi

FPEs for Blackgram
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FN = 10.4 T-0.39 SN

FP205 = 7.23 T-1.00 SP

FK20 5.20 T-0.04 SK

NPK alone IPNS (NPK +FYM)

FN = 1.15T-0.46 SN FN = 1.15T-0.46 SN-0.81 ON
FP205 = 0.52T-1.31SP FP205 = 0.52T-1.31SP-0.87 OP
FK20 1.77T7-0.64 SK FK20 1.77T-0.64 SK-0.91 OK

where, FN, FP,O5 and FK,O are fertilizer N, PO, and K,O in
kg ha”, respectively; T is the yield target in q ha; SN, SP and
SK respectively are alkaline KMnO-N, Olsen-P and NH,OAc-
K in kg ha' and ON, OP and OK are the quantities of N, P and
K in kg ha' supplied through FYM.

Post-harvest soil test values prediction equation

An attempt was made in the present study to predict the
PHSTVs by multiple regression model developed by
Ramamoorthy et al. (1971), which were obtained by the
statistical evaluation of the dependence of the post-harvest
soil test values on initial soil test values and other associated
parameters viz., yield / uptake and fertilizer doses. The
functional relationship is as follows:

YPHS = f(F, ISTV, yield / nutrient uptake)

where, YPHS is the post-harvest soil test value; F is the applied
fertilizer nutrient and ISTV is the initial soil test value of N/P/K.
The equation will take the mathematical form,

YPHS a+b1F+Db2 IS+b3 yield / uptake

where, a is the absolute constant and b2 and b3 are the
respective regression co-efficients. Using these regression
equations, the post-harvest soil test values of N, P and K were
predicted after pearl millet.

RESULTS AND DISCUSSION .

PHSTVs prediction equations were developed for the
prediction of post-harvest soil test values after pearl millet and
are furnished in Table 2 along with the concerned r values. In
the case of prediction of KMnO,-N, when grain yield was
considered, the predictability values under NPK alone, NPK
plus FYM @ 6.25 t ha' and NPK plus FYM @ 12.5 t ha'

Figure 1: Layout of Test crop experiment with Pearl Millet
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Table 1: Treatment structure for test crop experiment (Pearl millet)

Sl Treatment combination Levels of nutrients (kg ha™)
No Nitro Phosp Potas N PO, K,O
gen horus sium
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 2 2 0 50 50
5 1 1 1 50 25 25
6 1 2 1 50 50 25
7 1 1 2 50 25 50
8 1 2 2 50 50 50
9 2 1 1 100 25 25
10 2 0 2 100 0 50
11 2 1 2 100 25 50
12 2 2 2 100 50 50
13 2 2 1 100 50 25
14 2 2 0 100 50 0
15 2 2 3 100 50 75
16 2 3 2 100 75 50
17 2 3 3 100 75 75
18 3 1 1 150 25 25
19 3 2 1 150 50 25
20 3 2 2 150 50 50
21 3 3 1 150 75 25
22 3 3 2 150 75 50
23 3 2 3 150 50 75
24 3 3 3 150 75 75

Table 2: Prediction equations for post-harvest soil test values of
available N, P and K for pearl millet under NPK alone and IPNS

PHSTVs Prediction equations R2

NPK alone

YPHN = 1.71+0.995**SN +0.077* FN-0.00052 yield 0.9812**
YPHN =-0.72+1.01**SN +0.08** SK-0.037 uptake 0.9813**
YPHP =-0.091082 +1.069** SP+0.071** FP-0.00043 yield ~ 0.9814**
YPHP = -1.38+1.07** SN+0.07** FP-0.05 uptake 0.9813**
YPHK = 16.15+0.91** SK+0.212** FK+0.0037** yield 0.9852**
YPHK = 15.57+0.91** SK+0.22** FK+0.15** uptake 0.9846**
NPK+ FYM @ 6.5 tha-1

YPHN = 7.25+0.95** SN +0.05 FN +0.002* yield 0.9800**
YPHN = 8.60+0.95** SN +0.054 FN +0.048* uptake 0.9796**
YPHP = -3.48+1.07** SP+0.06** FP+0.00077 yield 0.9945**
YPHP = -2.59+1.06**SP+0.06** FP+0.089* uptake 0.9944**
YPHK = 3.96+0.98** SK+0.21** FK+0.00076 yield 0.9899**
YPHK = 3.40+0.98**SK+0.21** FK+0.018** uptake 0.9898**
NPK+ FYM @ 12.5tha-1

YPHN = 0.015+1.01** SN+0.06** FN +0.0013* yield 0.9839**
YPHN = -3.58+1.06** SN+0.07 ** FN-0.015 uptake 0.9838**
YPHP =-0.41+1.09** SP+0.07** FP-0.000044 yield 0.9754**
YPHP =-0.35+1.1 ** SP +0.07 ** FP-0.029 uptake 0.9755**
YPHK = 23.4+0.93**SK+0.15** FK+0.002** yield 0.9809**
YPHK = 25.5+0.92**SK+0.15FK** + 0.12** uptake 0.9811**

*Significantat P = 0.05; **Significantat P = 0.01; PH = Post-Harvest; FN, FP and FK
= fertilizer N, P,O,and K,O respectively in kg ha-1; SN, SP and SK = Soil available N,
P and K respectively in kg ha™.
treatments were 98.1, 98.0 and 98.4 per cent, respectively,
while the predictability values were 98.1, 98.0 and 98.4 per
cent respectively when nitrogen uptake was considered. For
the purpose of comparison, the observed and predicted data
based on yield and uptake for a set of selected treatments from
each block (NPK alone, NPK + FYM @ 6.25 t ha' and NPK +
FYM @ 12.5 t ha) are furnished in Table 3. The observed
mean KMnO,-N values were 196.5 kg ha" while the mean
predicted value using grain yield and uptake were 197.3 and
197.7 kg ha”', respectively. The mean variation between
observed and predicted value was 0.8 and 1.2 kg ha' when
yield and uptake were respectively used for prediction.
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Table 3: Observed and predicted post-harvest soil KMnO -N, Olsen-P and NH,OAc-K for pearl millet

Treatments KMnO,-N (kg ha') Olsen-P (kg ha™) NH,OAcK (kg ha)
Observed Predicted based on Observed  Predicted based on Observed Predicted based on
Yield Uptake Yield Uptake Yield Uptake
NPK alone
NOPOKO 162 168 167 11 14 13 318 321 321
NOP2K2 216 216 217 40 41 40 387 388 387
N1P1K1 228 223 223 40 40 39 380 383 381
N2P2K2 206 205 205 32 32 31 379 379 377
N3P3K3 205 205 205 29 30 29 377 382 379
NPK + FYM @ 6.25 t ha™
NOPOKO 168 173 173 11 12 12 328 331 330
NOP2K2 203 202 201 32 32 31 379 381 379
N1P1K1 208 207 207 29 29 29 374 374 372
N2P2K2 182 180 180 15 16 15 338 340 338
N3P3K3 187 188 188 15 16 16 344 346 345
NPK + FYM @ 12.5 t ha™
NOPOKO 168 172 174 12 13 13 324 331 331
NOP2K2 173 181 182 17 17 13 346 342 330
N1P1K1 178 176 177 14 14 13 341 340 333
N2P2K2 231 229 231 43 42 38 401 399 387
N3P3K3 233 234 236 44 45 40 404 407 392
Mean 196.5 197.3 197.7 25.6 26.2 25 361.3 362.9 358.8
‘r’ value 0.99** 0.99** 0.99** 0.99** 0.99** 0.97**

Table 4: Fertilizer prescriptions for pearl millet-blackgram sequence based on initial soil test values under NPK alone and IPNS
i. NPK alone

Yield target First crop (Pearl millet) Yield target  Second crop (Blackgram)
(t ha) Fertilizer doses PHSTV (q ha) Fertilizer doses*
(kg ha) (kg ha™) (kg ha)
N P205 K20 N P K N P205 K20
3.0 91 54 39 191 22 354 8.0 12.5%%* 36 27
3.5 121 68 56 193 22 359 8.5 12.5%%* 39 30
4.0 151 82 72 195 23 365 9.0 12.5%%* 42 32
ii. IPNS (NPK+FYM @ 12.5 t ha")
Yield target  First crop (Pearl millet) Yield target Second crop (Blackgram)
(t ha') Fertilizer doses PHSTV (q ha™) Fertilizer doses*
(kg ha) (kg ha™) (kg ha)
N P205 K20 N P K N P205 K20
3.0 50 30 20 194 21 358 8.0 12.5%%* 25%* 12.5%%*
3.5 80 44 28 196 22 360 8.5 12.5%%* 25%* 12.5%%*
4.0 111 58 45 199 23 365 9.0 12.5%%* 25%* 12.5%%*

NB: PHSTV: Post-harvest soil test value; IPNS: Integrated Plant Nutrition System; Initial soil test value (ISTV): KMnO -N = 185 kg ha'; Olsen-P =18 kg ha™ and NH,OAc-K =350 kg ha-
1. Blanket dose for blackgram (varieties): 25:50:25 kg N, P,O,and K,O kg ha™'. *computed using the already existing fertilizer prescription equations for blackgram (varieties) on

Periyanaickenpalayam soil series; ** maintenance dose (50 per cent of the blanket dose).

Table 5: Fertilizer prescriptions for pearl millet-bhendi sequence based on initial soil test values under NPK alone and IPNS
i. NPK alone

Yield target First crop (Pearl millet) Yield target  Second crop (Bhendi)
(t ha) Fertilizer doses PHSTV (t ha) Fertilizer doses*

(kg ha) (kg ha) (kg ha-1)

N P20O5 K20 N P K N P20O5 K20
3.0 91 54 39 191 22 354 15 8O*** 50 39
3.5 121 68 56 193 22 359 16 8O*** 54 53
4.0 151 82 72 195 23 365 17 80*** 59 60***
ii. IPNS (NPK+FYM @ 12.5 t ha-1)
Yield target First crop (Pearl millet) Yield target Second crop (Bhendi)
(t ha') Fertilizer doses PHSTV (t ha) Fertilizer doses*

(kg ha™) (kg ha™) (kg ha™)

N P205 K20 N P K N P205 K20

3 50 30 20 194 21 358 15 41 28 15%*
3.5 80 44 28 196 22 360 16 51 32 15%*
4 111 58 45 199 23 365 17 61 36 22
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Figure 2 : Comparison between observed and predicted post-harvest
KMnO-N, Olsen-P and NH,OAc-K for pearl millet (using yield
data)

260

240 y=0.9887x+3.2036
220 R?=0.9957**

200

180 ”'t“"

160 P
140
120

100 |

Predicted KMnO-N(kg ha')

Observed KMnO ,-N(kg ha)

50
y=0.9764x+1.2096

R?=0.9953**

40

30

20

Predicted Olsen-P(kg ha™)

0 10 20 30 40 50
Observed Olsen -P(kg ha™)

450

y=0.9782x+9.493
R?=0.9908**

400

350

300

250

200

Predicted NH,OAc-K(kg ha™)

200
250 300 350 400 450

Observed NH,OAc-K(kg ha)

The extent of predictability with respect to Olsen-P was 98.1,
99.5 and 97.5 per cent while yield was used for prediction
and 98.1, 99.4 and 97.6 per cent while uptake of phosphorus
was used in the case of NPK alone, NPK plus FYM @ 6.25 t
ha' and NPK plus FYM @ 12.5 t ha-1 treatments respectively
(Table 2). The observed mean Olsen-P value was 25.6 kg ha-
1 while the predicted mean value using grain yield and uptake
(Table 3) was 26.2 and 25.0 kg ha-1 respectively. The mean
variation between observed and predicted values were 0.6
and 0.6 kg ha-1 for both yield and uptake were respectively
used.

Likewise, in case of NH,OAc-K, the predictability was 98.5,
99.0 and 98.1 per cent when yield was used and 98.5, 99.0
and 98.1 per cent when potassium uptake was used for the

prediction of post-harvest soil K status under NPK alone, NPK
plus FYM @ 6.25 t ha' and NPK plus FYM @ 12.5 t ha'
treatments respectively (Table 2). The observed mean NH,OAc-
K value was 361.3 kg ha' while the mean predicted value
using grain yield and uptake (Table 3) was 362.9 and 358.8
kg ha'', respectively. The mean variation between observed
and predicted values was 1.6 and 2.5 kg ha for both yield
and uptake were respectively used.

The data on observed and predicted soil test values of available
N, P and K were in good agreement with each other, proving
the validity of the post-harvest soil test values prediction
equations as evidenced by highly significant correlation (R2
= 0.99** and 0.99** respectively for N with yield as well as
uptake). While it was R2 = 0.99** and 0.99** for P with
regard to yield and uptake respectively and in the case of K,
R2 = 0.99** and 0.97**, respectively for yield and uptake.

Fertilizer prescription for pearl millet cropping sequence

Using the FPEs for pearl millet and an average initial soil test
value of available N, P and K (185:18:350 kg ha™), fertilizer
prescriptions were computed for a range of desired yield target
under NPK alone and IPNS (NPK + FYM @ 12.5 t ha"). The
post-harvest soil test values were predicted using the PHSTVs
prediction equations for pearl millet. A perusal of the data in
Table 4 showed that the quantity of fertilizers required to
produce 3.0, 3.5 and 4.0 t ha™ of grain yield was 91, 121 and
151 kg N ha'; 54, 68 and 82 kg P,O, ha™ and 39, 56 and 72
kg K,O ha, respectively under NPK alone. When FYM was
applied @ 12.5 t ha' along with fertilizers, the fertilizer
requirements were 50, 80 and 111 kg N ha'; 30, 44 and 58
kg P,O, ha' and 20, 28 and 45 kg K,O ha (Table 5).

The predicted PHSTVs were 191,193 and 195 kg ha-1 of
KMnO,-N; 22.0, 22.0 and 23.0 kg ha™ Olsen-P and 354, 359
and 365 kg ha” NH,OAc-K respectively under NPK alone for
3.0, 3.5 and 4.0 t ha' of yield targets of pearl millet. Similarly,
the PHSTVs were calculated under IPNS and the values were
194, 196 and 199 kg ha™ of KMnO,-N, 21.0, 22.0 and 23.0
kg ha' of Olsen-P and 358, 360 and 365 kg ha™' of NH,OAc-
K under NPK plus FYM 12.5 t ha. The results indicated that
irrespective of yield targets, there was either maintenance or
built-up of post-harvest soil available N, P and K as compared
to the initial status and the magnitude was higher with
increasing yield targets. Between NPK alone and IPNS, the
magnitude of built-up was relatively higher with IPNS.

In present investigation, the PHSTVs prediction equations
developed found to have high predictability for KMnO-N,
Olsen-P and NH,OAc-K. Highly significant R2-values of 0.9812
with yield and 0.9813 with N uptake were recorded for KMnO -
N under NPK alone for pearl millet. Similarly, under IPNS
(NPK + FYM @12.5 t ha"), R2-values of 0.9839 and 0.9838
were recorded. The difference between the predicted and
observed (experimental) soil test values for the treated plots
(five plots in each block) was found to be negligible and found
to agree very closely. Similarly, for Olsen-P and NH,OAc-K
the R2-values under NPK alone and NPK plus FYM @ 12.5 t
ha' were 0.9814, 0.9852 and 0.9754, 0.9809, respectively
with yield; in case of uptake it was 0.9813, 0.9846 and 0.9755,
0.9811, respectively. It indicated highly significant relationship
with high R2-values and fall in the category of good fit in the
present investigation, taking a value of r above 0.65 as the
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Figure 3: Comparison between observed and predicted post-harvest
KMnO4-N, Olsen-P and NH4OAc-K for pearl millet
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criterion for good fit. The R2-values suggested that the
prediction equations could be used with confidence for the
prediction of available N, P and K after pearl millet for making
the soil test and yield target-based fertilizer prescriptions for
the succeeding crop.

The prediction equations developed after pearl millet can be
used for prescribing fertilizer doses for any succeeding crop
after pearl millet. The predicted post-harvest soil test values of
pearl millet would become the initial soil test values for the
succeeding crop. Thus, the prediction equations developed
can be used to assess the post-harvest soil fertility at the end of
the crop and would be useful in prescribing fertilizer doses for

the cropping sequence as a whole from the initial soil test
values. Such type of prediction equations were developed by
Rao and Singh (1992) for Maize-Wheat and Maize-Wheat-
Moong sequence and Andi (1998) for Sunflower-Bhendi
sequence on Inceptisol, Bera et al. (2006) for rice-rice, Mishra
et al. (2015) for chickpea on Inceptisol, and Poonam et al.
(2017) for french bean maize sequence on Mollisol. These
authors reported highly significant correlation between actual
and predicted soil test values. Kumar (2016) predicted the
PHSTVs for turmeric and analyzed nutrient balance for next
crop. They concluded that developed PHSTVs equations
clearly indicated a possibility for predicting and recommending
meaningful fertilizer doses for next crop in the sequence. Using
MLR model Suresh and Santhi (2019) also developed PHSTVs
prediction equation for maize-cotton sequence on Typic
Haplustert soils. The results showed that using PHSTVs
equations developed from MLR model predicted the soil test
values more accurately (R2 > 0.65).

Accordingly, in the present investigation, the soil test values
for KMnO,-N, Olsen-P and NH,OAc-K were predicted and
compared with the observed values (actually tested). Fig. 2
and 3 showed the comparison between observed and
predicted soil test values of available N, P and K after pearl
millet using 1:1 regression line wherein all the points stayed
close to the regression line and the values were in good
agreement with each other as evidenced by highly significant
correlation (r = 0.99**, 0.99**and 0.99** respectively with
yield; 0.98**, 0.97** and 0.94**, respectively with uptake).
Similar method of comparison between the observed and
predicted data was also reported by many scientists (Bera et
al., 2006; Singh et al., 2015b).

From the results obtained for pearl millet, both observed and
predicted soil test values were in good agreement proving the
validity of the post-harvest soil test values prediction equations
which was also exhibited in the 1:1 regression line with highly
significant ‘R2’ values. Using the predicted PHSTVs and already
existing fertilizer prescription equations (FPEs) for any
succeeding crop (viz., for pearl millet - blackgram and pearl
millet-bhendi sequence) on the same or allied soil series,
fertilizer prescriptions can very well be computed under
different nutrient management practices. Such a computed
model is furnished in Table 4 and 5. Studies on this aspect
were carried out by many workers for various cropping
sequences and soil types which has been documented by
Muralidharudu et al. (2007) and Dey and Das (2014).
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