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ABSTRACT

A field experiment was conducted to study the “ Effect of different nutrient management practices on growth, grain yield,
production economics and soil nutrient availability in transplanted rice (Oryza sativa L.) and correlation” during kharif -2016
and 2017 at Regional Research Sation, Gayeshpur of Bidhan Chandra Krishi Viswavidyalaya, Nadia, \\est Bengal. Thetreatments
of different nutrient management practices were T,- Control, T,-N,, T-N, P, T,-N_ P, K, (RDF: Recommended dose of

60 30’
fertilizer), TNy P, K o TN Py + ZnSO, @ 25 kg ha, T,-75% RDF+25%MC and T,-50%MC+50%VC, and laid out in

40" *40' "6 60" 30" “30

Randomized Block Design (RBD) replicated three times. The results revealed that rice plot fertilized with the higher dose of
NPK @ 80, 40, 40 recorded highest plant height, LAI, dry matter accumulation and available nutrient status of the soil but the
combination of NPK @ 60:30:30 (kg ha') + ZnSO, @ 25 kg ha™* recorded the highest tiller number and seed yield of 3.96 t
ha* which was 6.73 per cent more yield (3.71 t ha) than the treatment T, (N, P, K,).The result can be more specifically
ascertained by the correlation analysis where linear association between dry matter harvest and seed yield (0.836) and other
yield attributing characters are distinct. On the other hand, effectivetillers (0.958), panicle length (0.861) and weight (0.827),
no. of filled grains (0.884) panicle?, test weight (0.969) registered highly significant positive phenotypic correlation with seed
yield as because seed yield is a complex character and it is the end product of association and interaction among all the traits.
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Rice (Oryza sativaL.) playsavital roleinfood and
livelihood security for almost every household, it is a
principal source of food for morethan half of theworld's
population and also is an important cereal crop next to
wheat which accounts for the major dietary energy
reguirement of Asian rural people as more than 90% of
riceisgrown and consumed inAsia. InlIndiariceisthe
staplefood for around 60 per cent of the population and
also governs country’sfood security. It contributes about
40 per cent to the total food grain production of the
country and accounts for 29.1 per cent of calories and
22.4 per cent of proteinintake daily by Indian population
(GRiSP, 2013). India ranks first in the world rice area
but stand second position in relation to world production
next to China, occupying an area of 43.39 m hawith an
average production of 104.32 mt with productivity 2.40
t hat of the country. The demand for rice continues to
increase owing to continued growth of population. Itis
predicted that a 50 - 60 per cent increase in rice
production will be required to meet demand from
population growth by 2025. Among the rice producing
states, West Bengal ranksfirst position with the acreage
of 5.80 m hawith the largest production to the tune of
15.5 mt among the states in country achieving the
productivity of 2.79 t hal. Only traditional fertilizer
management does not enough to meet the demand of
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food for huge population of theworld. It ishigh timeto
search for innovative practices, which can guarantee
higher yields with minimal deterioration of natural
resources. Yield of rice per hectare is continuously
decreasing due to lack of management practices and
nutrient imbalances. Balanced fertilization of a crop
needs supply of major, minor and micronutrients. So
better matching of nutrient supply with crop demand is
often considered a basis for improving and stabilizing
yield, in irrigated as well as rain-fed systems (L &fitte,
1998). The nutrients, their sources, method and time of
application form an important component of fertilizer
management strategies. Besides major nutrients, Zn is
the most important micro-nutrient particularly in our
country because most of Indian soilsare deficient. Zinc
isdirectly or indirectly required by the several enzymic
systemsand closely involved in the nitrogen metabolism
of plant. Aswell documented by plant physiologists, zinc
exerts a great influence on basic plant life processes,
such as (i) nitrogen metabolism-uptake of nitrogen and
protein quality; (ii) photosynthesis — chlorophyll
synthesis, carbon anhydrase activity; (iii) resistance to
abiotic and biotic stresses— protection against oxidative
damage (Alloway, 2004; Cakmak, 2008). In India, its
deficiency is more prevalent in rice—wheat belt of
northern India. The general recommendation for rice—



wheat systemin Indiaissoil application of 10-25kgZn
through ZnSO,.7H,0. Several Zn productsare available
inthe market but these are beyond the reach of farmers,
resulting in reduced crop productivity. Zinc application
through soil or foliar spraysand dipping of rice seedlings
in ZnO (Jat et al., 2011) has been found to ameliorate
Zn deficiency. Studies on Zn fertilizer proved that the
application of Zn greatly influences growth, yield and
quality of rice (Patnaik et al., 2011). In contrast to
nutrients in organic fertilizers, this required microbial
metabolism to make most of them available to plants.
So, inorganic fertilizers can directly affect crop growth
and yields. Organic and inorganic fertilizer amendments
are used primarily to increase nutrient availability to
plants, but they can also affect soil microorganisms.

MATERIALSAND METHODS

A field experiment was conducted at the Central
Research Farm, Gayeshpur, Bidhan Chandra Krishi
Viswavidyalaya, Nadia, situated at 22°052" N latitude
and 88°322" E longitudewith an atitude of 9.75 m above
mean sealevel to study the ‘ Effect of different nutrient
management practiceson growth, grainyield, production
economics, soil nutrient availability of transplanted
kharif rice (Oryza sativa. L) and correlation studies
during kharif 2016 and 2017. The experimental sitefalls
under sub-tropical sub-humid climate. Thetexture of the
experimental soil was sandy clay loam and belongs to
the order inceptisol with medium fertility and almost
neutral in soil reaction. The experiment was laid in
Randomized Block Design replicated three times
comprising of eight levels of nutrient (kg ha) viz. T -
Control (N,PK), T,-N, T.-N_P... T,-N_P, K. (RDF),
TNy P oK o TN PoK, + ZnSO,@25 kg hat, T -75%
RDF+25% MC (Mustard cake) and T,
50%M C+50%V C (vermicompost), respectively. The
size of individual plot was 6 x 5 m. The rice seedlings
were uprooted from the nursery bed and transplanted in
main field with a spacing of 20 x 20 cm with two
seedlings per hill without damaging the seedlings. Depth
of transplanting was 2-3 cmwith 16.5 cm puddling depth
and 33 per cent puddling index. The treatment wise
fertilizers were applied in two equal splits half at land
preparation and rest half of the total nitrogen and full
dose of phosphorusand potassium wereapplied at twenty
days after transplanting through Urea, SSP and MOP
and for treatmentsof T_and T, 25% and 100% nitrogen
applied through organic sources like mustard cake and
vermicompost. The plant height was measured from the
base of the plant at ground surfaceto thetip of thetallest
leaf panicle?. Heights of five plants were taken from
each replication and the mean values were computed
and expressed in cm and also count the total number of
tillers from each plant and the mean value were

J. Crop and Weed, 16(1)

Mondal et al.

computed. For dry matter accumulation plants cut from
middlerow closeto ground from each plot at 30, 45 and
60 DAT and then samples were oven dried at 65 +5°C
till constant weight was obtained. The dry weight was
expressed in g m=. LAI of the sampleswere calcul ated
through the area-weight rel ationships. LA was expressed
as the ratio of leaf area (one side only) to the ground
areaoccupied by the plant. Finally, at maturity plot wise
crop was harvested and sun-dried for three days in the
field and then after threshing and cleaning grain yield
wasrecorded int ha and reported at 15 per cent moisture
content. Post harvest soil available nutrients were
determined in soil testing laboratory. Statistical analysis
was done using standard methodol ogy.

RESULTSAND DISCUSSION
Plant Height

The crop growth in terms of plant height of kharif
rice cultivated with different nutrient management
practices was found significant (Table 1). Among
different nutrient management practices (schedules),
NPK @ 80:40:40 kg ha? recorded significantly higher
plant height at 30, 60 and 90 DAT (63.19, 88.39 and
111.82cm, respectively) over theothers. Theincreasein
plant height with increasing nitrogen might be attributed
to the effect of nitrogen fertilizer which encourage and
improve plant growth and accelerate cell divisionwhich
reflected the increase in plant height (Mohadesi et al.,
2011). Sarawgi et al.( 2004) also found that higher level
of nutrients (i.e. NPK @ 50:50:40 kg ha® + nitrogen
blended with FY M) recorded significantly higher plant
height, tillers plant® of tall and short slender scented
rice varieties compared to lower level of nutrients (i.e.
NPK @ 25:40:30 kg ha?) with or without blending with
FYM.

Root Length

Theroot length of kharif riceat 30 and 60 DAT varied
significantly with different nutrient management
practices (Table 1). Significantly, highest root length at
30 and 60 DAT (23.6 and 28.4 cm, respectively) were
found with NPK @ 80:40:40 kg ha over theremaining
treatments. At 60 DAT combination of lower fertilizer
dose of NPK @ 60:30:30 kg ha'+ Zn @ 25 kg ha?
which was statistically at per with the higher fertilizer
dosei.e. NPK @ 80:40:40 kg ha. Enhanced root traits
like length and surface area could have contributed to
the high uptake of P (Wang et al., 2016).

Number of tillershill*

Datapertainingtotiller numbersinkharif rice (Table
2) indicated that at 30, 45 and 60 DAT the rice plant
showed significant variation in tiller number under
different nutrient management practices. However,
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Table 1: Plant height and r oot length of kharif riceasinfl

rice

uenced by different nutrient management practices.

(Pooled)
Treatments Plant height (cm) Root Length (cm)
30 DAT 60 DAT 90DAT 30 DAT 60 DAT
T.- Control 41.19 66.35 96.73 14.8 19.6
T,Ng, 42.24 69.02 97.08 17.6 23.7
TNy Py 58.36 87.53 101.24 21.1 25.2
T, 7Ny PiaoK ey 59.97 86.19 106.67 21.4 25.8
TNy Pro K o) 63.19 88.39 111.82 23.6 28.4
TN PraoK e 2N 25, 61.54 87.69 109.38 21.7 255
T.-75% RDF+25%(MC) 54.47 78.25 103.37 189 231
T,-50%(M C)+50%(V C) 50.09 71.37 105.45 18.7 22.6
SEm (%) 0.53 0.58 0.69 0.71 0.93
L SD(0.05) 161 1.79 2.1 2.18 2.89
Table 2: Number of tillershill* of rice asinfluenced by nutrient management practices during kharif season
(Pooled)
Treatments Number of tillershill*?
30 DAT 45 DAT 60 DAT
T.- Control 4.27 5.83 6.90
T, Ny, 4.47 7.07 9.50
TN Py 7.20 9.17 9.80
T,-N (GO)P(SO)K @) 7.70 9.87 10.73
To-N(gy P K o 7.60 10.13 10.97
TN Prao K e tZN 25, 7.83 10.43 11.33
T- 75% RDF+25%(M C) 6.40 8.87 10.10
T,-50%(M C)+50%(V C) 6.43 8.67 8.90
SEm (%) 0.09 0.30 0.27
L SD(0.05) 0.28 0.92 0.84

Table 3: Dry matter accumulation and leaf area index of kharif rice as influenced by different nutrient
management practices. (Pooled values of 2 years)

Treatments Dry matter accumulation (g m-2) LAI
30 DAT 60 DAT 90 DAT 30DAT 60 DAT

T,- Control 101.1 291.87 374.65 111 2.78
T, N, 115.9 319.93 430.22 1.36 3.01
TN Py 1225 372.30 583.73 1.42 3.24
T, 7Ny Peo K @) 133.7 397.70 641.53 151 3.33
TN P K o) 167.4 445.60 720.81 1.87 3.96
TN s Prao K e tZN 25, 154.9 431.60 661.23 172 3.75
T-75% RDF+25%EM C) 112.6 415.87 571.86 131 2.99
T,-50%(M C)+50%(V C) 108.8 417.33 573.98 1.23 2.83
SEm (%) 2.38 7.34 4.88 0.06 0.07
L SD(0.05) 7.30 22.47 14.95 0.18 0.21

application of NPK @ 60:30:30kg ha'+ZnSO, @ 25kg
ha? recorded significantly higher number of tillers per
hill (7.83,10.43 and 11.33 at 30,45 and 60 DAT,
respectively) over the others though it was at par with
NPK @ 60:30:30 and 80:40:40 kg ha?, respectively.
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Ghasal et al. (2015) also reported significant effect of
zinc application on number of tiller hill** of rice. Effect
of different levels of nutrient management on tiller
production of rice was also verified by the works of
Mirza et al. (2005) and they reported that productive
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Table 4: Daysto flowering and flowering span of kharif riceasinfluenced by nutrient management practices

(Pooled)
Treatments Daysto flowering (DAT) Flowering span Flowering to
FL initiation FL 50% (days) maturity (days)

T,- Control 51 56 10 39

T, N 50 55 10 40
TNy Pioy 48 53 10 42

T, N PieoK 0 46 50 8 44
TN Pao K gy 44 50 10 46

TN oo PrsoK 30 TZNes) 44 49 9 46
T_-75% RDF+25%(MC) 45 52 11 45
T,-50%(M C)+50%(V C) 50 54 9 40

SEm (2) 0.34 0.31 0.51 -

L SD(0.05) 1.03 1.03 157 -

Table 5: Effect of different nutrient management practices on post harvest availability of N, Pand K in

kharif rice (Pooled)

Treatments N(kg ha?) P(kg ha?) K (kg ha?)
T,- Control 160.76 24.15 157.03
TNy 227.23 26.16 166.15
T3N(sPeao) 231.09 35.07 161.25
T,-NgoyPeanK o) 222.01 34.09 207.19
TN PaoyK ) 261.01 36.03 224.28
TN a0y Peany K 3072 Nes) 212.26 33.20 203.01
T.-75% RDF+25%(MC) 228.14 30.15 196.05
T,-50%(M C)+50%(V C) 242.33 29.23 192.06
SEm (1) 2.31 0.68 0.79
L SD(0.05) 7.08 2.07 242

tillersper hill wereincreased by the application of FYM
along with different macro and micro nutrients
application.

Dry matter accumulation

Dry matter accumulation increased with increasing
duration of crop from 30to 90 DAT (Table 3). However,
significantly highest dry matter accumulation (167.4,
445.6 and 720.81 g m? at 30, 60 and 90 DAT,
respectively) was recorded with application NPK @
80:40:40 kg habut at par with application of NPK @
60:30:30 kg ha'+ ZnSO, @ 25 kg ha* and the lowest
value was recorded in control plot where no fertilizer
were added.

Leaf area index

In general LAI increased with the advancement of
crop growth stages. However, at 30 and 60 DAT, the
rice plant showed significantly higher LAl 1.87 and 3.96,
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respectively with application of NPK @ 80:40:40 kg
ha'over the othersthough at par with application of NPK
@ 60:30:30 + ZnSO, @ 25kg ha* (Table 3).
Somasundaram et al. (2002) observed significant
increase in plant height and leaf area index with each
successiveincreasein N level from 0 to 150 kg ha.

Daysto flowering

Number of days taken for flowering in rice varied
significantly with variation of different nutrient
management practices (Table4). Therequirement of days
after transplanting to 1% flowering and 50% flowering
of rice with different nutrient management varied from
4410 51 dayswith the variation of 15.90 per cent and 49
to 56 days with the variation of 14.28 per cent
respectively. Earliest 1% flowering and 50% flowering
was observed in the plot fertilized with the combination
of NPK @ 60:30:30 kg ha! + Zn @ 25 kg ha'i.e. 44 and
49 DAT respectively and in the control plot took more
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Fig. 1. Effect of different nutrient management practices on post harvest availability of

N, P and K in kharif rice

number of daysto reach 1% flowering stagei.e. 51 days
followed by the nutrient dose of N @ 60 kg ha! and
RDF (50% Mustard Cake + 50% Vermicompost)
respectively. In case of 50% flowering control treatment
where no fertilizer was added took the highest numbers
of day i.e. 56 days. With regards to 1% flowering
treatment NPK @ 60:30:30 kg ha! + Zn @ 25 kg ha?,
NPK @ 80:40:40 kg ha?,75% RDF +25% Vermicompost
and NPK @ 60:30:30kg ha?, were recorded at par with
the plot fertilized with NP @ 60:30 kg ha?. For 50%
flowering NPK @ 60:30:30 kg ha*higher dose of NPK
@ 80:40:40 kg ha' and NPK @ 60.30:30 + Zn @ 20 kg
ha! were observed at par. Findings of Diwakar
(2009)reported that differential response to applied
nutrients/nutrient management practice leading
tovariation in growth parametersin current study.

Flowering span

Number of days taken for 1% flowering to 100%
floweringi.e. flowering span of ricewasfound significant
under different nutrient management practices (Table4).
However, requirement of days from 1% flowering to
100% flowering for different nutrient management
practices ranged from 8 to 10 days with a variation of
25%. Treatment fertilized with NPK @ 60:30:30 kg ha
1took thelowest number of daysto reach 100% flowering
from 1% flowering date i.e. 8 days followed by the
treatment fertilized with the combination of NPK @
60:30:30 + Zn @ 25 kg ha*and 50% Mustard cake+50%
Vermicompost. On the other hand treatment 75% RDF
+25% Vermicompost took the maximum number of days
toreach 100%i.e. (11days). Treatment T, T,, T,and T
take same number of daysto reach 100% flowering from
flower initiation and recorded at par value.

J. Crop and Weed, 16(1)

Flowering to maturity

Number of days taken for 1% flowering to maturity
i.e. reproductive time span of rice was different with
different nutrient management (Table 4). However,
requirement of days from 1% flowering to maturity in
different nutrient management practicesranged from 39
to 46 days with a variation of 17.94 per cent. Control
plot took the lowest number of days to reach maturity
from 1% flowering date i.e. 39 days followed by the
treatment where only N @ 60 kg ha*and 50% Mustard
cake+50% vermicompost. On the other hand, treatment
NPK @ 60:30:30 + Zn @ 25 kg ha*and higher dose of
fertilizer NPK @ 80:40:40 kg ha! took the maximum
number of daysto reach maturity i.e.46 days.

Available soil nutrient status

After harvest of kharif rice, available soil nitrogen,
phosphorus and potassium varied significantly with
different nutrient management practices (Table 5) (Fig
1). However, significantly higher available nitrogen,
phosphorus and potassium of 261.01, 36.03 and 224.28
kg hal, respectively were recorded with application of
NPK @ 80:40:40 kg ha' over other treatments. This
can be confirmed by Sharma and Sharma (2002), who
observed that the increase in organic carbon content in
treatments with combination of both organic and
inorgani ¢ sources of nutrients may be attributed to higher
biomass addition to soil through crop residues. Tolanur
and Badanur (2003) reported that FYM and green
manure addition with inorganic fertilizers had the
beneficia effect on increasing the available P status of
soil.

The statistical association or correlation analysisis
congruous in this experiment because they can indicate
apredictive relationship between several variables that
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can be exploited in practice. To evaluate the strength of
relationship between growth, yield and nutrient
availability of rice under different nutrient management
practices, this bivariate exploration is necessary.
Correlation between yield and yield components were
computed and theresultsare presentediin (Table 6). The
days to 50 per cent flowering recorded negative
phenotypic correlation with grain yield (- 0.911), dry
matter accumulation (-0.911), effectivetiller m?2(-0.969),
panicle length (-0.922), panicle weight (-0.824), filled
grains per panicle (-0.947) and 1000-grain weight (-
0.971) and positive and significant correlation with
chaffy percentage (0.944) and also non-significant
negative phenotypic correlation with straw yield (-
0.606). Dry matter accumulation significant positive
phenotypic correlation with seed yield (0.836), effective
tiller m2(0.918), paniclelength (0.932), panicle weight
(0.829), filled grains per panicle (0.978) and 1000-grain
weight (0.867). The chaffy percentage (-0.945) play
negative correlation with dry matter accumulation and
straw yield (0.691) showed non significant correlation.
Effectivetiller exhibited significant positive phenotypic
correlation with seed yield (0.958), panicle length
(0.959), panicle weight (0.905), filled grain per panicle
(0.951) and 1000 grain weight (0.975) and straw yield
(0.646) showed non significant correlation. Number of
productivetillers per plant and number of filled spikelet’s
per panicle were positively associated with grain yield
whichisinagreement with earlier reports of Biswajit et
al. (2017), Akinwale et al. (2011) and Ravindrababu et
al., (2012). Paniclelength registered significant positive
phenotypic correlation with seed yield (0.861), panicle
weight (0.953), filled grains per panicle (0.959) and 1000
grainweight (0.912).The chaffy percentage (-0.921) play
negative correlation with paniclelength and straw yield
(0.586) showed non significant correlation. Panicle
weight exhibited significant positive phenotypic
correlation with seed yield (0.827), filled grain per
panicle (0.886), 1000 grain weight (0.846) and the chaffy
percentage (-0.862) play negative correlation with
panicle weight and straw yield (0.417) showed non
significant correlation. The positive correlation of
panicle length with grain yield is in agreement with
earlier reports of Kishore et al. (2018). The positive
association of panicle weight with grain yield is in
accordancewith earlier findingsof Sathishaet al. (2015).
Number of filled grainsper panicle exhibited asignificant
positive phenotypic correlation with seed yield (0.884),
1000 grain weight (0.924) whereas negative and
significant correlation with chaff percentage (-0.978) and
non-significant correlation with straw yield (0.628).1000
grain weight showed a significant positive phenotypic
correlation with seed yield per plant (0.969). Similar
results were reported by Satish Chandra et al., (2009),
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Table7: Grain yield and Benefit cost ratio of kharif rice as influenced by different nutrient management

practices. (Pooled)

Treatment Grainyield Cost Grossreturn Net return B:C
(t ha?) (Rs. hat) (Rs. hat) (Rs. hat)

T.- Control 2.04 41335 66110 24775 1.60
T, Ny, 2.58 42310 82830 40520 1.96
TN Py 3.08 44185 98180 53995 2.22
T,-N (GO)P(SO)K @) 3.22 44985 102130 57145 2.27
To-N(gy P K o 3.71 46196 117240 71045 2.54
TN P 20K 2N s 3.96 47805 124210 76405 2.60
T- 75% RDF+25%(M C) 2.64 52472 84710 32238 1.61
T,-50%(M C)+50%(V C) 2.30 73135 74060 925 1.01
SEm (%) 0.26 - - - -

L SD(0.05) 0.79 - - - -

Basavargjaet al. (2011), Patel et al. (2014), Rao et al.,
(2014) for grain yield plant™. Phenotypic correlations
revealed that seed yield plant? had significant positive
association with dry matter accumulation (0.836),
effectivetiller m? (0.958), panicleweight (0.827), filled
grain panicle? (0.884) and also straw yield (0.707). Seed
yield isacomplex character and it isthe end product of
action and interaction among number of traits; hence it
is important to understand the association of different
characters with grain yield. Seed yield plantshowed
positive significant association with dry matter, number
of productive tillers plant?, number of filled grains
panicle?, test weight and also straw yield. Thisindicated
that all these characters were important for yield
improvement Similar kind of association was revealed
by Patel et al. (2014) and Rao et al. (2014) number of
productivetillersper plant Reddy et al.,(2013) and Patel
et al. (2014) for number of filled grains per panicle.

Grain yield and production economics

Theland productivity in termsof seed yield of kharif
ricewassignificantly influenced by the different nutrient
management practicesin the new alluvial soilsof lower
Indo-Gangetic plains of West Bengal. However,
application of NPK @ 60:30:30 kg ha'+ ZnSO, @ 25
kg ha' recorded significantly higher seed yield (3.96 t
ha') over the others though it is at par with NPK
@80:40:40 kg ha'(3.71t hat) and NPK @ 60:30:30 kg
ha'(3.22 t hat) (Table 7). More acceptability of any
research finding among small and marginal farmers
depends on its economic viability. In the present study
the gross returns (1,24,210), net returns (76,405) and
B:C ratio(2.60) were found highest with application of
NPK @ 60:30:30 kg ha'+ZnSO, @ 25 kg ha™ thismight
be due to higher grain (3.96 t ha?) and straw yield
realized followed by (gross return, net return and B:C
ratio) NPK @ 80:40:40 kg ha.
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From the experimental results it may be concluded
that rice variety Satabdi (IET 4786) may be fertilized
with higher dose of N, P, K (80, 40, 40 kg hat) gave
higher growth parameters like plant height, LAI, dry
matter production, root length but combination of N, P,
K and Zn (60, 30, 30 kg ha* along with ZnSO, @ 25 kg
ha?) gave higher tiller number per hill, grain yield and
greater B:C ratio. Character association studiesreveal ed
that the charactersgrainyield plant™ showed significant
positive association with number of effectivetillers per
m?, panicleweight, number of filled grains panicle! and
1000 grain weight. This indicated that simultaneous
selectionsof al these characterswereimportant for yield
improvement. The results obtained from the field,
terminated that growth parameterslike plant height, dry
matter accumulation, no. of tillers per plant, root length
as well as the physiological parameters like leaf area
index, days to flowering, flowering span, flowering to
maturity and productivity and net return were
significantly higher under judicial and balanced inorganic
fertilizer and combination application of nutrient
resources respectively. Good growth and devel opment
of plantsreflect thefinal production and productivity of
crop. Therefore, integrated utilisation of N, P, K and Zn
(60, 30, 30 kg ha* alongwith ZnSO, @ 25 kg ha™) could
be recommended for more effectivein augmenting yield
and B:Cratio of transplanted kharif ricein the Gangetic
plains of West Bengal.
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