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Effect of Potassium and Sulphur Nutrient Management on
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ABSTRACT

Field experiment was conducted for 2 years (1998 to 1999 and 1999-2000) at Bidhan
Chandra Krishi Viswavidyalaya (23° N, 89° E and 9.75 m AMSL) in sandy clay
loam Entisol with pH 7.4, 0.52% organic carbon, 0.065% total N and 16.8, 198 and
16.5 kg of P, K and S ha™, respectively. The highest AE (11.73) resulted in the
highest AE (11.73) in treatment receiving 8, 12 and 6 kg K ha! for jute-rice-
chickpea. Whereas, the highest PE was 13.22 with 16, 24 and 12 kg K ha™! along
with 20 kg S ha™! for all the crops in sequence. The RF was the highest (0.89) with
8, 12 and 6.kg of K ha™'. The maximum improvement in soil nufrient status as
compared to the initial values (+197, +14.6, +6.9 and +2.3 kg ha™ for N, P, K and
© 8, respectively), was observed with highest doses of K (16, 24 and 12 kg ha™) and
S (40 kg ha™) in all the crops. The maximum positive balance of N (444.2 kg
ha™!) was observed with 16, 24 and 12 kg K ha™' and maximum K balance (577.4
kg ha™') was maintained with 8, 12 and 6 kg K ha™ along with 20 kg § ha™. There
was negative correlation between plant K content and percentage of diseased plants
were (r = —0.688, —0.882 and -0.926 for jute, rice and chickpea, respectively). In
contrast, the K content of plants was positively correlated with crop yield (r = 0.947,
0.847 and 0.886 for jute, rice and chickpea, respectively). Balanced nutrition of K
along with S is required for higher PE. For achieving highest AE and RF in this
sequence of jute-rice-chickpea, addition of K is required and external application of
S may be avoided. Regarding positive nutrient balance, improvement in yield and
reduction in disease incidence in jute-rice-chickpea sequence, application of S (20
kg ha™') along with K is needed in the lower Gangetic alluvium of West Bengal.
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INTRODUCTION

The marginal and small farmers of lower
. Gangetic plains of West Bengal follows sequence
 of three crops including jute and rice (Mondal
. and Roy, 2001). But very limited work has been
done to acquire information on different aspects
~ of fertilizer use efficiency, nutrient balance etc.

on jute-rice crop rotation including a leguminous
pulse crop in sequence with special reference to
potassium' (X) and sulphur (8) fertilization.
Keeping these in view, a freld experiment on
jute-rice-chickpea cropping sequence was
designed to study the effect of nutrient
management with special reference to K and S
on nutrient balance, agronomic and physiological
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efficiency, recovery: fraction, change:-of soil

nutrient status, balance gheet of N and K and
potassium content in“plant and its relation with ~
disease incidence and yield in jute-rice-chickpea . .

sequence.

MATERIALS AND METHODS

The field experiment was conducted from
April 1998 to March 2000 at the Jaguli Farm
(23° N, 89° E and 9.75 m AMSL) of Bidhan
Chandra Xrishi Viswavidyalaya, Mohanpur,
Nadia, West Bengal in sandy clay loam Entisol,
neutral in reaction (pH 7.4). The soil had 0.52%
organic carbon, 0.065% total N and 16.8; 198
and 16.5 kg of P, K and S ha™, respectively.
The experiment was laid out in randomised block
design replicated thrice with three levels each
of K and § in 5m x 4m plots. Three levels of K
were 0 (K,o), 8 (K;) and 16 (K» kg K ha™! for
jute; 0 (Kg), 12 (K,) and 24 (K,) kg K ha™ for
rice and 0 (Ky), 6. (Ky) and 12 (K,) kg K:ha™!
for chickpea. In respect to .S, three levels were
same viz..0 (Sg)» 20 (S,) and 40 (S,) kg S ba”'
were applied to all the three crops in sequence.
Recommended doses of N (40, 100 and 20 kg N
ha~! for jute, rice and chickpea, respectively)
and P (4.5, 10, 6.5 kg P for jute, rice and
chickpea, respectively) were applied to all the
crops. The erop cultivars were JRO-524 (jute),
IET-4094 (rice) and B-108 (chickpea). .
Agronomic efficiency (units of crop produced
per unit of nutrient added), Physiological
efficiency (units of crop produced per umit
nutrient absorbed by ‘the plant) and Recovery
fraction {units of nutrient absorbed per umit of
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- nwirient added): was calculated.

RESULTS AND DISCUSSION

Agronomic Efficiency

The highest value (10.88) of agronomic
efficiency (AE) irrespective of sulphur (8) doses
was observed with medium level of K (K
treatment and the lowest AE (9.65) was noted
with no K treatment (Table 1). The AE for
applied S doses was not followed similar pattern
as of K. The AE in respect to S was decreased
gradually with increasing $ doses from 0 to 40
kg hal. : '

Physiological Efficiency

The physiological efficiency (PE) values
were significantly differed with different doses
of K and S (Table 1). The highest PE (12.92)
was recorded with the Jowest K dose which was
at par with medium dose of K (K,). In respect
o S, the highest PE (12.88) was observed with
20 kg S ha”'. - :

Rega_rding PE, similar trend was observed
by Mondal and Chetri (1998) and Pradhan and
Mondal (1997). '

Recovery Fraction of Fertilizer

. The highest recovery fraction (RF) value
(0.85) in respect to K was recorded with medium
dose of K (K,) which was at par with the RF
obtained from the highest dose of K (K). In
respect to S doses, the highest RF {0.85) was
calculated with no S application. The results are

Table 1: Two way table showing agronomic efficiency (AE), physiclogical eﬁcienéy (PE}'anJ recovery
fraction (RF) of nutrients as affected by potassium and suiphur fertilization in jute-rice-

chickpea sequence.

Treatments | Total Yield (kgha™) Agronq'mi_c'Efﬁciency- Physiological Efficiency| Recovery Fraction
"So 1S, | S, Mean| S | S, | S, [Mean| Sp | S, | S, [Mean| Sy | 8y [S; [Mem

K, a1 | 658 | o | 6B |02 og [ 912 | 965 1205 | 281 {1299 {1292 | 070 |- 075 | 00 | 075

K, %25 | %198 { 9130 | 318 {1073} 1065 | 1026 | 1088 | 1317 | 1262 | 1268|1282 | 089 | 084 | 081 | OB

K, . |87 |94 | 985 | 905 | 1075 | 1039 | 930 (1045|1225 (1322|1125 1224 | 088 | 079 | 081 | 083

Memn | TI8 | B | 8514 109 {1022 | 956 127 | 1288 | 1231 085 | 07 | 077

CD a5%| 495.46 0.68 066 0.035
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in agreement with the findings of Pradban and

Mondal (1997) and Mondal
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improved where balanced nutrition of N, P, K

and Chetri (1998). and S was given to all the crops (Fig. 1). The
maximum improvement (+197, +14.6, +6.9 and

+2.3 kg ha™ of N, P, K and S) was observed in
K,S, treatment, where balanced nutrition in terms

of N, P, K, and 8§ were added to all the crops in

sequence. It was closely foliowcd by the

in sequence was improvement in soil nutrient status (+187, +13.5,
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+6.6 and +1.8 kg ha™! of N, P, K and S) obtained
in K,S,. Sanyal ef al. (1993) reported similar
findings from an experiment conducted in the
soil of lower gangetic alluvium. Brahmachari
{1996} also reported that the maximum
improvement in S status was noticed when all
the crops in sequence were fertilized with
clemental § along with N, P and K. Panda and
Sahoo (1989) suggested application of S
containing fertilizer to avoid depletion of the
said nutrient from soil. Deletion of K fertilizer
from the treatment caused imbalance and
depletion of soil K status (-0.3) as compared to
initial values. Similar observations have been
reported by Jayaram et al. (1990).

Balance Sheer of Nitrogen and Potassium under
Intensive Cropping

The maximum positive balance of N (444.2

kg ha™') was maintained by jute-rice-chickpea
sequence, where all the crops were fertilized with
higher doses of K and S (K,S,) in addition to N
and P (Table 2). Further, the balance sheet for
N recorded in K,S, treatment was (+413.8 kg
ha™'), which was as good as the maximum N
balance (444.2 kg ha™'). The minimum N balance
(52.8 kg ha"!) was recorded when the crops were
not treated with K and 8 {K¢S¢). In a similar
finding, Pradhan and Mondal (1997) opined that

5.5. MONDAL et al.

the maximum N balance was maintained where
the rice crop was grown after green manure crop
along with N, P and K in rice-lathyrus (green
manure)-rice-dhaincha (green manure) sequence,
Brahmachari (1996) also observed that higher
positive N balances were maintained when all
the crops in sequence were fertilized with
balanced nutrition of N, P, K and S.

The highest positive balance for K (+577.4
kg ha™') was maintained by jute-rice-chickpea
sequence where all the crops were fertilized with
K,S,; in addition to the recommended dose of N
and P. Omission of K and $ fertilizer from the
sequence recorded the minimum (+427.3 kg
ha') K balance. Nambiar (1986) reported that
application of K in optimal dose showed
marginal build up of K in the alluvial soil.

Potassium Content in Plant and its Relation with
Disease Incidence and Yield

Potassium content of all the crops in jute-
rice-chickpea sequence showed negative
correlation (1) with diseasc incidence (Table 3).
The negative r values (between K content and
diseased plant), -0.688, -0.882 and —0.929 were
recorded in jute, rice and chickpea, respectively.
In contrast, the K content of plants were
positively correlated with the yield (r = 0.947,

Table 2: Balance sheer of nitrogen and potassium after completion of two cropping cycles as
affected by different fertilizer management in jute—rice-chickpea sequence.

Treat- | Total N|  Nitrogen recovery | Nitrogen [Total K{ Potassium recovery | Potassium
ments | source (kg ha™) Balance (+) | source (kg ha™) Balance (+)
In soil | By crop| Total in soil |by crop| total
Ko Sy | 1563 1320 | 2958 | 16158 528 198 19777 | 4276 | 6253 4273
Ky S, | 1563 1340 | 3456 | 16856 1226 198 1992 | 4773 | 6765 4185
K; 5,1 1563 1345 | 3660 | 17110 1480 198 2001 | 5269 1 7270 5290
K, 8] 1563 1325 | 4060 | 17310 1680 328 2022 | 5812 | 7834 4554
K, S | 1563 1340 | 4531 | 1931 230.1 28 2038 | 6343 | 8381 5101
K,S;| 15683 1390 | 4756 | 18656 e 328 2042 | 7012 | 9054 5714
K; S, | 1563 1370 | 4749 | 18449 2819 458 2025 | 6798 | 8823 424.3
K; S, | 1563 l43|0 5468 | 19768 4138 458 2046 | 7662 | 9708 5128
K; §; | 1563 1440 | 5672 | 20072 4442 458 2049 | 7904 | 9953 5313
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Table 3: Inter-relationship of patassium content of pilant, yield and disease incidence in jute-rice-

chickpea sequence

Treatments Jute Rice Chickpea
| Yield K Dead | Yield | K Dead | Yield K %
(q ha™) | content | plant |(q ha™) | content | plant | (q ha™) | content | Disease
(%) (%) (%) (%) (%) index
Ko 5p 1820 043 390 28.80 1.22 3350 | 6.13 1.63 12.80
K, S, 2148 | 045 | 095 | 3210 | 123 | 3215 | 800 | 205 | 1240
Kn S; 2625 047 0.75 3370 122 31.95 9.33 2.15 10:30
K; S, 33.05 Q.51 175 36.55 L43 30.65 6.65 1.85 270
K, S, 2470 | 054 | 065 | 3850 | 143 | 2815 | 87 | 233 | 860
K, Sz 33525 .57 0.10 43.00 1.37 2675 13.05 263 | 650
K; 5, 33.20 Q.56 1.60 43.30 139 27.20 137 228 B.20
K, S, 3675 | 059 035 | 4621 | 149 | 2465 | 1058 | 291 530
K, S, 3695 0.60 0.10 44.05 1.52 24.10 1385 305 320
Correlation r=(+)0.947 r={+)0.847 r=(+)0.886
coefficient r = (-) 0.688 r=(-)0.882 r={-) 926

0.847 and 0.886 for jute, rice and chickpea,
respectively). This relationship clearly indicated.
that K fertilizer increased the K content of plant,
which reduced the disease incidence and
ultimately increased the yield of the crops. This
- view is in agreement with the findings of Mandal
et al, (1970), Mondal ¢! al. (1984) and
Brahmachari (1990). Dey and Chattopadhyay
(1992) reported that there was a gradual decline
in the Ievels of stem rot infestation in jute when
the rate of applied K was increased over a range
of 0 to 42 kg K ha™.

Therefore, nutrition of K in higher doses
(16, 24 and 12 kg K ha™ for jute, rice and
chickpea) along with 20 kg S ha™ for all the
three crops in sequence in addition to
recommended doses of N and P are required for
achieving higher fertilizer use efficiency, higher
recovery fraction, positive nutrient balance,
improvement in yield and reduction in disease
incidence in jute-rice-chickpea sequence in the
lower Gangetic plains of West Bengal.
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