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ABSTRACT

_ A field experiment was conducted during pre-rainy season, rainy season (tharif) and winter season
(rabi) of 198950 and 1990-91 to evaluate the productivity and fertility building under intensive cropping
of rice (Oryza sativa L)-potato (Solanum tuberosum L.)-sesame (Sesamum indicumL.). The productivity
of rice and potato was maximum where these crops were ferilized with 75% (N, P and K@ 45, 10 and 19
kg/ha for rice; 75, 33 and 62 kgha for potato) of the recommended doses of N, P (through single
superphosphate) and K (60, 13 and 25 kg/ha for rice; 100, 44 and 83 kg/ha for potato) in conjunction with
farmyard manure @ 10 tonnes/ha. Sesame grown on residual fertility recorded maximum seed vield (1.4
tonnes/ha) in the treatment receiving 75% of the recommended fertilizer applied to both rice and potato
along with incorporation of crop residues of each crop in the sequerice. Exclusion of single superphosphate
having 12% S either from potato or from rice reduced the productivity of all the 3 crops, Nutrient uptake
wag maximyum where both tice and potato were fertilized with 100% of the recommended doses of N, P (as
single superphosphate) and K. Total N, and the available P, K and S status of the soil improved when both
tice and potato were fertilized with 75% of the recommended fertilizer along with farmyard manure @ 10
tonnes/ha or incorporation of crop residues. Negative- balance of S was: recorded under the treatments
receiving no single superphosphate, farmyard manure or crop residues. Application.of farmyard manure @
10 tonnes/ha to both rice and potato in conjunction with 75% (N, P and K @ 45, 10.and 19 kg/ha in rice;
75,33 and 62 kg/ha ini potato) of the recommended fertilizer wag more remunerative than that of 100%.

Sulphur as an element essential for plant
growth ranks in importance with N and P in
the formation of plant protein. Mandal and
Chatterjee (1991) reported that S fertilization
significantly increased the grain yield of rice
(Oryza sativa 'L.).-Jayaram et al. (1990)

“reported the positive effect of farmyard
manure applied to crops at 300% cropping
intensity or ‘incorporation of crop residues
after harvest of each crap in the sequence. In

. the Gangetic plains of West Bengal, the mean

- intensity of cropping is about 200%. As the

- rainfall is high, and the upland soils are rela-

tively light in texture, a good amount of
nutrients is lost from the soil (Entisol) through
leaching and crop removal. Since information
is meagre on the productivity of crops and
fertility building of soil when N, P, K and §
fertilizers are added in conjunction with far-
myard manure and crop residues in rice-
potato  (Solanum tuberosum L.)-sesame

 (Sesarnum indicum L.) sequence, an experi-
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ment was conducted on these aspects.

~~ MATERIALS AND METHODS
The field experiment was conducted
during pre-rainy season, rainy season (kharif)
and winter season (rabi) of 1989-90 and
1990-91 in Entisol at Kalyani. The soil had
PH6.9, total N 0.067% and the available P
15.4 kgha, K 229 kg/ha and S 8.7 ppm. The
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experiment was laid out in randomized com-
plete block design with 3 replications, each

having 8 treatments, There were: T1,100% N,

P (as single superphosphate) and K to rice (60,
13 and 25 kg/ha) and potato (100, 44 and 83
kg/ha); Tz, 100% N, P (as diammonium phos--
phate) and X to rice and potato; T3, 75% N, P
(as single superphosphate) and X to rice (45,
10 and 19 kg/ha) and potato (73, 33 and 62
kg/ha); T4, 75% N, P (as diammoniem phos-
phate) and K to rice and potato; Ts, T3 +
farmyard manure @ 10 tonnes/ha to rice and
potato; Te, T4 + farmyard manure @ 10 ton-
nes/ha to rice and potato; Tz, T3 + crop
residues; and Tg, T4 + crop residues.
Sesame was grown on residual fertility after
potato with only 25 kg N/ha (ured basal dose).
The crop varieties were ‘MW 10° rice (100
days), ‘Kufri Badshah’ potato (110 days) and
‘B 67" sesame (90 days). After harvest of each
crop, crop residues were chopped in the field
- and incorporated into the soil as per treatment.

- On an average, the crop residues of rice,.

potato and sesame contributed N, P, K and §
@ 109, 28, 175 and 19 kg/hafannum respec-
tively ‘in the rice—potato-scsame sequence,
Potassium (as muriate of potash) and phos-
phorus (as single superphosphate or. diam-
moninm phosphate) were applied basal to
both rice and potato as per treatment, Nitrogen
in the form of urea was applied to rice in 3
splits (half basal, one-fourth at tillering and
one-fourth at panicle initiation) and to potato
in 2 splits (half basal and half at first earthing
up). Before final land preparation, farmyard
manure was. applied @ 10 tonnes/ha (con-
tributing N, P, K and S@ 44,8,35and 2kg/ha
* respectively) as per treatment. Rice was
transplanted in the first week of July, potato
tubers were planted in the first week of
November and sesame was sown in the first
week of March. Trrigation for all crops in the
sequence was given as and when needed.

SULPHUR NUTRITION OF CROPS

Sulphur was estimated by terbidimetric -
method of Chesnin and Yien (1951).

RESULTS AND DISCUSSION'

Dry-matter production

The maximum total dry-matter production
of rice was obtained at harvest in rice~potato—
sesame sequencs under Ts treatment (Table 1)
and it was significantly superior to T and Ta.
Single superphosphate containing 12% S
might be responsible for increasing the dry-
matter production. The result confirms the
finding of Puri (1984). Treatment T recorded
the highest dry-matter production of potato at
harvest. Total dry-matter production of
sesame at harvest in the sequence was maxi-
mum under T7.

Yield components

Yxeld components of rice (effective
tillers/m?, filled grains (%) and 1 000-grain
weight) in the plots under T5 were as good as
those under Ty (Table 1), Application of diam- -
monium phosphate -slightly decreased- the
yield components of rice. In sesame, cap-
sules/plant, seeds/capsule and 1 000-seed
weight recorded wnder Ts were as good as
those recorded in the plots under T1. Under T7
capsules/plant were significantly more than
those under T1 and T2. Seeds/capsnle:-and
1 000-grain weight did not vary so widely,

Yield

- Maximum grain yield of rice was recorded
(Table 1) in Ts. Productivity of rice decreased
sharply where the crop was notnourished with
single superphosphate or farmyard manure.

"Single superphosphate showed better in-
_fluence on growth and productivity than diam-

monium phosphate, pérhaps owing: to the
presence of 12% § in single superphosphate.
Tandon (1984) reported superiority of single
superphosphate to other phosphatic fertilizers;
due to high S content in it. Combination of

farmyard manyre (containing 1.5 kg S/tonng)
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with single superphosphate having 12%§ in-
creased the grain yield of rice more than their
- individual application. Therefore, the benefi-
cial effect of farmyard manure and single su-
perphosphate on the yield of rice may be due
to their S content. The result confirms: the
finding of Nambiar and Ghosh (1984).
Highest tuber yicld of potato was obtained in
Ti. Treatment Ts also increased the tmuber
yield, which was statistically at par with the
highest tuber yield, It clearly indicates that
S-bearing fertilizer single superphosphate
(12% S) or farmyard manure (1.5 kg S/tonne)
might have a marked effect on tuber yield of
potato. Rammurthy (1979) also reported in-
creased tuber yield of potato with S. Maxi-
mum seed yield of sesame was obtained from
the plote under Ts. Such high seed yield of
sesame grown on residual fertility after potato
in sequence might be attributed to incomplete
utilization of fertilizers applied to the previous
crop (potato). Tandon (1984) reported in-
crease in seed yield of sesame due to S ap-
plication. '

Nutrient content
Maximum mnitrogen, phosphorus, potas-
sium and sulphur contentinrice (1.032, 0.286,

SULPHUR NUTRITION OF CROPS

1.522 and 0.219), potato (1.348,0.298, 2.914
and 0.198) and sesame (1.754, 0403, 1.751

-and 0.289) were recorded in T1 under rice—

potato-sesame sequence (Table 2). The con-
tent of N, P and S was more in sesame and of
K more in potato. The result confirms the
finding of Jayaram et al. (1990).

Nutrient uptake

Maximum uptake of nutrients (N, P, K and
S) in the sequence (301, 71, 46 and 50
kg/ha/annum respectively) was recorded in
the T1, closely followed by Ts (259, 62, 404
and 41 kg/ha/annum respectively).

Soil-nutrient status

Total nitrogen status of the soil after 2
years improved slightly in 4 of the 8 west-
ments (Table 3). Positive nitrogen balance
was maximum (+ 0.012%) in Ts. Phiosphorus
status of the soil was higher under the treat~
ments receiving single superphosphate or far-
myard Manure. The result confirms the
finding of Sanyal et al, (1990): Potassium
balance (+ 49 kg/ha) as well as available sul-
phur status of the soil (+ 16.8 kg/ha) was
maximum in T7. Negative balance of S in the
soil was pbserved in the plots receiving no

Table2 N,P,KandS content in rice, potato and gesame under rice~potato—sesame sequence (meandata of 2 yearﬁ)
Treat- Nutrient content (%) in whgle plants
ment Rice Potato Sesame

N P K 35 N P K 35 N P K 3
T 1032 0286 1522 0219 1348 0298 2914 0,198 -1.754 0403 1751 0.289
Tz 0972 0274 1499 0172 1306 0288 2737 (0157 1495 0299 1.505 0200
T 0962 0255 1496 0194 1165 0273 2830 0182 1482 0356 1.406 0202
Ta 0920 0240 1298 0165 1022 0265 2604 0158 1472 0291 - 1.480  0.195
Ts 0.926 0258 1300 0.205 1215 0277 . 2.851 0,183 ' 1.679 0377 1.633 0203
Ts 0934 0239 /1306 0171 0987 0259 2600 0,155 1594 0390 1645 0237
T © 0896 0228 1253 0200 1060 0253 2312 0469 1704 0397 115" 0240
Ts . 0.864 0217 ' L1I1 * 01727 0955 0242 2106 0.158 1.698 = 0381 1.521

0238 |

* Details of trearments are given under Materials and Methods
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Table3 Change in nutrient statug of the soil under
rice-potato—sesame sequence afier harvest of
6 cropsin 2 years

Treatment Total Available nutrient (kg/ha)

N (%) P K s

T 0006 135 26 148

T2 0.002 59 -2 34

Ts —0.002 10.0 6 11.6

Ta —0.006-. 4.1 —8  —44

Ts 0.012 120 48 13.8

Te —{0.004 34 12 -39

T7 0.007 1.0 49 16.8

Ts —0.003 8.5 28 2.8

Initial value: total N 0.067%; and available P, X and
S 15.4,229.0 and 17.4 kg/ha respectively

Details of treatments are given under Materials and
Methods |

single supexphoéphate, farmyard manure or
crop residues.

*Net production value
Net production value was maximum (2.16)
in the sequence under Ts. Atlower dose (75%
of the recommendation) of fertilizer in con-
junction with organic manures, there was
greater economic advantage than at higher
(100% of the recommended dose). Perhaps
farmyard manure increased the efficiency of
chemical fertilizers in addition to supply of
many other essential natrient elements, Sul-
phur present in single superphosphate might
have also increased the efficiency of nutrient
utilization, besides acting as the source of
adequate amount of sulphate-S for optimum

plant growth,

. Itwasconcluded that growing craps at high
intensity through substitution of diammonium
_phosphate with single superphosphate con-
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taining 12% S maximized the yield and mini-
mized the depletion of sulphate in the soil.
Application of farmyard manure or incorpora-
tion of crop residues into the soil minimized
the decrease in yield by improving the fer-
tilizer-use efficiency of the crops and main-
taining positive nutrient balance in the soil.
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