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ICAR - Indian Institute of Soil Science' Bhopal

Question No. (5) Impacts of the fertilizers on the crops in case of excessive use'

xperiments of ICAR-IISS, Bhopal has been

ation of fertilizers and manures on crop

aimed to study the impact of different

rnd integrated nutrient management (100%

NPK+FYM) on crop productivity and soil health in maior crops and soil types' The field

experiments comp.isei of control (without manure &fertilizer).lo1oh N, 100% NP, 50%

NpK, 100% NpK, 150%NpK. 100% NPK+FYM. The chemical fertilizers used to supply

nitrogen (N), phosphorus (P), potassium (K) and Zn were urea' single-super phosphate/di-

ammonium phosphate, muriate of potash and ZnSOa, respectively' Results from LTFE at

different locations are given here under:

application of balanced (100% NPK) and

K+FYM) have significant effect on crop

e maximum yield compared to imbalance and

studied locations with super optimal dose of

fertilizer i.e., 150% NpK is second highest after INM (100% NPK+FYM)' The yield trend at

majority of LTFEs found to be in the order of 100% NPK + FYM> 150oh NPK > 100% NPK

>100% N>Control for major crops.

Similarly,. In lnceptisols of PAU. Ludhiana (Punjab). 150% NPK found to be second highest

after INM (100%NPK+FYM).The NPK applied to maiz.e and wheat was 12526'2:25 kg ha-

1 and 125:27.3:25 kg tra-'.rne ditTerent nutrient managen.rent options showed the yield trend

for maize and wheat as 100% NPK + FYM> 150% NPK > 100% NPK >100% NP>l00% N

>Control (Table 1& 2).

Table l. Effect of long-term application of fertilizer and manure on maize yield (q ha-r;at

AICRP I;fFE PAU, Ludhiana (Punjab)

Treatment N,l"tr. smt,Lt ield 1q ha-)
2019 2020 2021 2022 2023 Mean

Control I 1.3 n.2 10.6 10.3 10.6 r 0.80

100%N 29.9 29.1 28.3 26.9 21.5 28.34

100% NP 39.8 38.4 37.0 36.1 36.6 37.58

<nol- NtDIl 'to R )91 28. I 25.6 26.2 28.08

IOO% NPK 46.0 45.4 ^1 
a+ ).J 1)1 4t.7 43.82

100%
NPK+Zn

48, r 41.6 44.6 43.9 42.0
45.24

I50% NPK 48.7 46,8 45.0 45.0 43.8 45.86

100%
NPK+FYM

s4.9 54.8 52.9 50.6 51.3
52.90

cD (0.05) 2.07 6.27 2.14 3.85 2.71

Tab|e2.Effectoflong-termapplicationoffertilizerand
AICRP LTFE PAU, Ludhiana (Punjab)

manure on wheat yield (q ha-r) under



Treatment
Ilglll H,r alrr .---.--.-----.---)o21-22 I

lrtrs \Y .r----_-_-_-
2022-23 I

2023-24 Mean

19.0 t7.3 19.2
18.5 23.2 l'/ .e

46.4 47.2 43. I
35.4 40.8 45.6

1000/. N st.7 50.4 49.5
46.3 49.2 50.1)

100% NP A' A+).+ 42.0
3 8.3 40.2 46.3 4).t)

50% NPK 55.8 )J. l
49.6 5r.4 54.7 54./

I OO% NPK 56.3
54.4

55.6

s6.3

s5.0
100%
NPK+Zn

50. i 54.6

-=-:--
6U. l 57.4 sR1 57.5

150% NPK
100%
NPK+FYM

55.7
61.2

Ll.!_
AA+.'t

5 8.7

2.1s

63.0

534

61 .l 62.8

4.50 4.94 3.83
cD (0.0s)

Impact on Biological Activities:

Table 3. Impact of long-term fertilizer application on soil biological properties under marze-

wheat croPPing sYstem

MBC
Urease urea
hydrolYsed
(no s-' soil

'f reatment
(mg kg-

lr



soil hr') hr-')

20.1 d

22.2 c

22.3 c

Control 140 f 3.55 e 3.48 e 254 e

273 d

286 c
100%N 210 e 4.51 d 5.48 b

r00% NP 240 d s00d 4.2td
4.95 c 301 b 3s.9 b

IOO% NPK 294 c 606c
5.43 b 306 b 36.1 b

150% NPK 311b 6.15 b

100%
NPK+FYM 392 a 7.12 a 7.09 a 355 a 50.6 a

Impact on SustainabilitY

The maximumsustainable yield index (SY

maize ar-rd wheat in LTFE at Ludhiana (P

benefit of FYM in improvement in crop gro

lower SYI was observed in 100% N alone an

fertilizer either alone or in combination with

fertility and productivity of crops'

Table 4. Impact of long-term fertilizer application on sustainability yield index (I971-2023)

to sustain crop productivity and soil biological

super-optimal dose (i'e' 150% NPK) also found

ity. fne imbalance nutrient application adversely

itv.

,F****t*

WheatTreatment

I OO% NPK
150% NPK
100% NPK+Zn
IOO% NPK+FYM


