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ABSTRACT

_A field experiment was conducted during 1995-97 at Ghaghraghat, Uttar
Pradesh, to study the effect of integrated nutrient management on rice (Oryza
sativa L.) and residual éffect on succeeding wheat (Triticum aestivum L. emend.
Fiori & Paol.). Application of 50% of recommended dose of nitrogen (RDN) -
through inorganic fettilizer (IF) + dhaincha (Sesbania aculeata L.) @ 2.5 tonnes/
ha to rice gave significantly higher mean grain yield of rice (31.8 g/ha) and wheat

+(28.4 g/ha) over rest of the treatments except 50% RDN-IF+PM @ 5 tonnes/ha in
rice. The yield of succeeding wheat increased by 43.1 to 48.9% because of
integrated use over the control. Rice fettilized with 75% RDN through inorganic
fertilizer (IF) + blue green algae (BGA @ 16 kg/ha) resulted in significantly higher
‘grain yield over 75% RDN-IF+BGA @12 kg/ha during- both the years,
Application of ZnSQ, with full RDF resulted sngnmcantly higher yield of rice and
succeeding wheat as compared to full RDF alone through-inorganic fertilizers. -
There was a build-up of available N,P,K and organic carbon in soil-in all
integrated nutrient management practices except full RDF alone and RDF +
ZnS0,. The bulk density and pH reduced under in ail nutrient management
practices.

Integrated use, Inorganic fertilizer,: Transplanted rice,
Succeeding wheat Rainfed Iowland
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The productivity of rice~wheat system is
being declined day by day due to heavy and
imbalance use of plant nutrients and it also
causing degradation of soil. The integrated
use of organic manures and chemical
fertilizer well augment the efficiency of

both substantially to maintain a high level
of productivity and rice production (Lian,
1994; Prasad et al.,1995). Hence in order to
bring the soil well supplied with all the’
essential plant nutrient and also to maintain
it in good health, it is necessary to use
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manures like Sesbaina aculeata, pressmud,

farmyard manures, blue green algae in
conjunction with fertilizers.

An experiment was therefore conducted
to study the effect of integrated nutrient
management on transplanted rice and
succeeding wheat. :

MATERIALS AND METHODS

The field experiment was conducted at
the Crop Research Station, Ghaghraghat
(Bahraich), during 1995-96 and 1996-97,
to study the effect of integrated nutrient
management on wet season rice and its
carry-over effect on succeeding whet crop.
The soil was sandy loam, having pH 8.1,
organic carbon 0.45%, available nitrogen
214, phosphorus 20.7 and potash 192 kg/ha
and bulk density of 1.56 g/cm’.

The experiment was laid out in rando-
mized block design with 4 replications.
Eight treatments, comprising T,, no NPK;
T,, full recommended dose of fertilizer
(RDF) (100 kg N + 50 kg P,O,+ 40 kg
K,Orha) through inorganic fertilizers; T,
T,, T5 (50% of recommended N by urea
with each treatment + FYM @ 10 tonnes/
ha, pressmud @ 5 tonnes/ha, and dhaincha
@ 2.5 tonnes/ha in T;, T, T, respectively;
T and T, (75% of recommended nitrogen
by urea in both treatments + 16 and 12 kg/
ha blue green algae (BGA) in T, and T,
respectively; and Ty, full recommended
dose of fertilizer + ZnSO, (25 kg/ha).

The organic manures were incorporated
into soil; 20 days before transplanting of
rice. Twentyfive days old seedlings of rice
cv. ‘Jalpriya’ were transplanted at 20 crn x
15 cm spacing using 3 seedlings/hill on 15
July during both the years. The carry-over
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effect of wet-season treatment was studied
during the winter (rabi) of 1995-96 and
1996-97 without change in layout. Wheat
was fertilized @ 60 kg N +25 kg P,O, + 20
kg K,O/ha. Wheat cv. ‘HUW 234’ was
sown on 15 December, 20 cm apart, using
125 kg seed/ha during both the years. All
the recommended package of practices
were adopted for wheat. The soil and plant
samples were analysed by adopting
standard laboratory procedure as described
by (Kanwar and Chopra, 1966), Olsen ez al.
(1954) for soil, and Jackson (1967) and
Chapman and Pratt (1961) for plant. The
total rainfall received during wet season
was 995 mm and 978 mm and during dry
season 34.2 mm and 30.1 mm in respective
years. Data were analysed by using

‘procedure as described by Gomez and

Gomez (1983).
RESULTS AND DISCUSSION

The tallest plant of rice was recorded
with full recommended dose of N (RDN)
through chemical fertilizers, followed by
50% recommended dose (RD) through
inorganic fertilizers + pressmud (5 tonnes/
ha). Rice fertilizer with 50% recommended
dose of nitrogen (RDN) through inorganic
fertilizers + dhaincha (2.5 tonnes/ha)
resulted thie maximum values of leaf-area
index (LAI), dry-matter yield, panicles/m?,
panicle weight and 1,000-grain weight
(Table 1). ‘

The significant improvement in growth
and yield attributes of rice under above
treatment was due to slow and prolonged
availability of plant nutrients. Similar
improvement in growth and yield attributes
was noticed in succeeding wheat crop.



Table 1. Grain and straw yields of rice and succeeding wheat crop, and rlce equivalent as influenced by various integrated nutrient manage-

ment treatments in rainfed lowlands

Straw yield (g/ha)

Treatment Grain yield (g/ha) Rice
equivalent

Rice Wheat Rice Wheat (g/ha)

1995 1996 Mean 1995- 1996~ Mean 1995 1996 Mean 1995- 1996- Mean
96 97 9 97

No N PK ' 163 166 165 147 143 145 203 207 205 212 219 216 4288
Full RDE-IF - 259 280 27.0 21.0 221 216 49.8 508 493 424 '~ 443 434 7105
50% RDN—IF+FYM @ 10tonnes/ha  28.8 30.8 29.8 247 262 255 524 546 535 447 .468 458 80.09
50% RDN-IF+PM @ 5 tonnes/ha 300 327 316 260 272 266 563 594 579 476 495 48.6 84.50
50% RDN-IF+dhaincha @2.5tonnes/ha 30.0 328 31.8 27.8 289 284 564 599 582 489 516 501 8745
75% RDN-IF+BGA@16 kg/ha 283 308 29.6 228 237 233 51.8 540 529 447 468 458 76.88
75% RDN-IF+BGA@12 kg/ha 260 285 273 212 21.9 21.6. 500 528 514 420 424 417 7119
Full RDF-IF+Zn8O, 28.2 299 29.1 230 244 ;23.7 51;2 535 524 43.1 59 445 76.5§
CD(P=OOS) : 1.1 21 198 16 15 1.6 43 51 47 33 3.0 32 3.15

Price : Grain [Rice Rs 450/q, wheat (Rs 600/q)], Straw [rice Rs 60/q, wheat Rs 90/q); RDN, recommended dose of mtrogen, RDEF, recom-
mended dose of fertilizer, IF, morgamc fertilizers; PM, pressmud BGA, blue green algae
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Application of 50% of RDN (50 kg N/
ha) by inorganic fertilizers + dhaincha (2.5
tonnes/ha) (T,) resulted in significantly
higher grain yield in 1995-96 and 1996-97,
_respectively, compared to rest of the
treatments except 50% of RDN - inorganic
fertilizer + pressmud (5 tonnes/ha) (T,).
This improvement in yield could be
attributed to higher uptake of nutrients
(Table 3) by rice in Sesbania-treated plot,
because it contain narrow (C : N ralio)
coupled with succulent nature undergone
rapid decomposition and released nutrients
which exerted favourable effect on rice
growth and yield attributes, and finally the
yields (Tables 1, 2). Similar findings were
also reported by Ram and Shah (1999).
Other organic manures like the pressmud
and farmyard manure could also be
considered as alternative source for
providing nutrients to step-up yield of rice
(Table 1). The lower yield with full RDF
treatment may be due to rapid mineraliza-
tion, resulting in higher losses of nutrients
by way of leaching, denitrification and
ammonia volatilization. .

The treatment receiving full RDF along
with ZnSO, (Ty) increased the rice grain
yield by 7.8% over full RDF alone (T),).
The synergistic effect of zinc with other
nutrients resulted improvement in the
availability of nutrient to the rice plant.
- Similar synergism of zinc application with
inorganic fertilizers in rice yield was
reported by Vyas et al. (1990). ‘

Application of 75% RDN (75 kg N/ha)
through-inorganic fertilizers + blue green
algae (16 kg/ha) (T,) gave significantly
higher grain yield of 28.3 and 30.8 g/ha
during 1995-96 and 1996-97, respectively,

[Vol. 47, No. 3

as compared to 75% RDF (75 kg N/ha) +
12 kg/ha BGA (T,) and RDF alone (T,).
Singh (1981) also reported increase in rice
yield with innoculation of BGA in

combination with inorganic fertilizers.

Similar trend was observed for straw yield.

Residual effect on wheat-

The higher mean grain yield of wheat
and rice equivalent was recorded with the
50% RDN-1F+dhaincha @ 2.5 tonnes/ha
which was significantly superior to all other

‘treatments. However, application of 50%

RDF-IF+PM @ 5 tonnes/ha to rice was
found to be the next best treatment with
grain yield of wheat and rice equivalent.

Application of blue green algae with
inorganic fertilizers (T and T,) to rice
increased the grain yield of succeeding
wheat by 33.7% over the control. This
could be attributed to significant improve-
ment in growth and yield attributes of
wheat and physico-chemical properties of
soil. '

Nutrient uptake
The maximum uptake of nutrients by
rice was recorded under treatment of 50%

recommended dose of N through inorganic

fertilizers + Sesbania aculeata (2.5 tonnes/
ha), however the lowest value of nutrients
uptake was recorded in unfertilized plot.
Higher uptake of nutrient with above
treatment was attributed to higher biomass

“(grain + straw) yield due to slow and

prolonged availability of nutrient to crop.

" Poor availability and higher loss of nutrient

under full recommended dose of fertilizer
alone resulted lower uptake. The succee-
ding wheat crop also showed similar trend.



Table 2. Yield attributes of rice and shcceeding wheat as influenced by

(average data of 2 years)

various integrated nutrient-management practice in rainfed lowland

Treatment Rice Wheat
Plant LAl at . Dry Panicles/ Panicle 1,000- Plant LAI = Dry  Tillers/ Grains/ 1,000-
height 90 matter m?> weight grain height at90 matter m?at ear grain
(cm) DAT (qg/ha) . (g weight (cm) DAT (g/ha)at harvest weight (g)
‘ 90 DAT (cm) 90 DAS
Control ‘ . 99 1890 13.1 103 181 212 89 192 15.56 119 20 354
Full RDF-IF . 122 232 1607 225 225 250 113 240 18.15 212 24 403 .
50% RDN-IF+FYM @ 10 tonnes/ha 120 247 1741 240 231 257 111 255 19.62 ‘ 230 29 423
50% RDN-IF+PM @ 5 tonnes/ha 121 251 18.04 255 237 264 112 260 2041 238 31 434
50% RDN:IF + dhaincha @ 2.5 tonnes/hal20 258 1817 261 238 269 111 265 2083 240 33 43.8
75% RDF-IF+BGA @ 16kg/ha 115 242 1723 243 227 253 105 251 19.29 220 26 41.9
75% RDN-IF+BGA @. 12 kg/ha ‘114 238 1679 240 225 151 104 244 1384 220 23 41.1
Full RDF-IF + Zn30, 121 235 1755 252 236 255 111 241 2063 215 27 427
CD (P=0.05) 07 0.12 1.02 09 008 09 06 011 1.01 011 0.8

NS

DAT, Days after transplanting; DAS, days after‘sowing; LAI, leaf-area index
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Table 3. Nutriént upiake (kg/ha) by rice and wheat, and

practices in rainfed lowland

residual soil fertility status as influenced by various integrated nutrient-management

Treatment Nutrient uptake (kg/ha) Residual soil fertility Bulk
Rice Wheat Available nutrient Organic pH  density
’ (kg/ha) carbon (g/em®)
N P K N P K (%)
. . N PO, KO
Control ; ‘ 29.01 625 3020 35.52 357 29.69 208 200 175 044 8.1 1.56
Full RDF-IF ) 6193 1248 7585 65.64 6.66 6247 209 210 185 044 79 1.54
50 % RDN-IF+FYM @10 tonnes/ha 70.42 14.60  84.85 .76.24 823 6923 224 231 193. 050 80 1.50
50% RDN-IF+PM @ 5 tonnestha 7872 1590 9422 80.72 925 7580 229 239 198 | 054 176 1.48
50% RDN-IF+ Dhaincha @ 2.5 tonnes/ha 82.77 61.81 97.11 86.00 10.08 80.01 234 248 199 056 1.7 1.46
75% RDN-IF+BGA @ i6 kg/ha 7026 14.02 82.03 71.10 7.00 6698 220 229 192 049 1738 1.52
75% RDN-IF+BGA @ 12kg/ha . 6428 12,13  79.18 65.08 549 5930 218 218 190 047 738 1.53
Full RDF-IF+ZnSO, 69.27 13.62 8130 30.64 698 66.06 212 214 186 D44 79 1.53
. CD (P=0.05) 326 2.07 8.74 455 1.77 3.84 .
Initial soil value . 214 207 192 045 8.1 1.56
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Residual fertility

Available N; P and organic carbon
content was improved under integrated
nutrient management practices (T, to T,)
compared to its initial soil fertility (Table
3). This improvement could be attributed to
addition of root biomass of rice and succee-
ding wheat, and organic matter through
dhaincha, FYM, pressmud and blue green
algae. These results are in close conformity
with the findings of Bhardwaj and Oman-
war (1994). The values of bulk density and
pH were reduced in all fertilizer treatments
(T, to Ty), however the lowest was with 50%
of recommended dose of nitrogen (RDN)
through inorganic fertilizer + Sesbania
aculeata (@ 2.5 tonnes/ha) (T), followed
by 50% of RDN through inorganic fertilizer
+ pressmud (5 tonnes/ha) (T,). This may be
ascribed to addition of higher organic
matter, better soil aggregation and higher
macro-pore space. Similar finding was
reported by Bellakki and Badapaur (1994).
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