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ABSTRACT 

 
A  field  experiment was conducted during 2014 &2015 at farmers’ field is situated at latitude 

and longitudes  location of  Binuria village (23
 o

 40.392’N and 87
 o

 37.654’E) of  Birbhum 

district of West Bengal under the red and lateritic belt of West Bengal .The experiment was 

laid out in Randomized Block Design with three replication and twelve treatments in both 

during kharif and boro season rice.the plot size was 5 m x 4 m and  the treatment 

combinations are T1- N80P40K40Zn25S20,T2- N40P40K40Zn25S20, T3-N0P40K40Zn25S20, T4-

N80P20K40Zn25S20,T5-N80P0K40Zn25S20,T6-N80P40K20Zn25S20, T7-N80P40K0Zn25S20, T8-

N80P40K40Zn12.5S20, T9-N80P40K40Zn0S20, T10-N80P40K40Zn25S10, T11-N80P40K40Zn25S0 and T12- 

Control.  The HYV rice of Kharif season was MTU 7029 which show positive influence on 

application of the ampled dose of nutrient  gave significantly better effect on the growth 

parameters of Kharif rice, viz., plant height, dry matter accumulation, leaf area index  and 

tiller/m
2
. The grain and straw yields at maturity stage of the crop were recorded to evaluate the 

effect of different treatments, besides the soil properties after harvest of each crop season.  
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INTRODUCTION 

“Rice is on the frontline in the fight against world hunger and poverty” (Surridge, 2004). Rice (Oryza 

sativa L.) is cultivated in more than hundred countries and undoubtedly a dominant staple food 

ofworld and considered to be principal crop in South Asian countries. About 91 per cent of the 

world’s rice is grown and consumed in Asia(Dobermann and Witt, 2003). Rice cultivation started 

since 10,000 years which symbolises global unity and cultural identity for many countries where its 

cultivation is intertwined with religious observances, festivals, customs, folklore, and other traditions 

with advancement of civilization. On a global scale, rice provides21 per cent of per capita energy and 

5 per cent of per capita protein for  humans (Maclean et al., 2002). According to Doberman and Witt 

(2003), it will be necessary for rice yields in Asia to increase by 25 per cent from 2010 to 2020 to 

meet food requirement for ever-increasing population. The warm and moist climatic conditions in 

much of Asia are very well suited to rice production. Rice is grown in a wide range of climatic 

conditions viz., temperature ranging from 17 to 33°C, rainfall 100 to 5100 mm with an altitude of 

2600 meters from mean sea level. 

Materials and Methods 

The experiment was conducted during 2014& 2015at farmers’ field is situated at latitude and 

longitudes locationof Binuria village (23
 o

 40.392’N and 87
 o

 37.654’E) of Birbhum district of West 

Bengal under the red and lateritic belt of West Bengal .The experiment was laid out in Randomized 

Block Design with three replication and twelve treatments during kharif season rice. The plot size was 

5 m x 4 m and  the treatment combinations are T1- N80P40K40Zn25S20, T2- N40P40K40Zn25S20, T3-

N0P40K40Zn25S20, T4-N80P20K40Zn25S20, T5-N80P0K40Zn25S20, T6-N80P40K20Zn25S20, T7-N80P40K0Zn25S20, 

T8-N80P40K40Zn12.5S20, T9-N80P40K40Zn0S20, T10-N80P40K40Zn25S10, T11-N80P40K40Zn25S0 and T12- 

Control . The ample dose of nutrients was 80:40:40:25:20 kg ha
-1

 of N: P2O5: K2O:.Zn:S in Kharif 

season respectively.  The HYV rice of Kharif season was MTU 7029. The experimental site is located 

in the heart of the sub-humid subtropical red and lateritic agro-ecological zone of western part of 

West Bengal. The experimental soil was sandy loam in texture, acidic in reaction (pH 5.65), medium 

in organic carbon (0.35%) and medium in available nitrogen (230.0 kg ha
-1

), medium in available 
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phosphorus (11.2 kg ha
-1

), medium in available potassium (125. kg ha
-1

) and low in available zinc 

(0.22 ppm) and sulphur (10.5 kg ha
-1

).  

At optimum moisture condition, the land was first ploughed thoroughly crosswise with tractor drawn 

harrow and final land preparation with mould board plough(10-15 cm deep) for obtaining good tilth 

followed by planking. After that, the clods and all stubbles of previous crops were removed from the 

land. The field was flooded with water and the puddling was done under saturated condition. After 

proper leveling, the field was laid out properly by making bund in each channel for irrigation as well 

as drainage. The fertilizers were applied considering 80:40:40 kg of N: P2O5:K2O ha-1as 

recommended dose in kharif and boro season respectively. The sources of fertilizers were urea for N, 

Single super phosphate (SSP) for P and Muriate of potash(MOP) for K. Half dose of nitrogen and full 

dose of phosphorus & potassium were applied as basal dose before transplanting. The remaining half 

of nitrogen was applied as top dressing at 30 days after transplanting and 60 DAT i.e. at active 

tillering stage and panicle initiation stage. 

Plant height of rice was measured at harvest from the base of the plant at ground surface to the tip of 

the tallest panicle using a standard meter scale and was expressed in cm. The samples comprising of 

above ground plant parts were taken form 15 cm row length from second row in each plot at 75 DAS. 

These samples were dried in oven at a temperature of 65-70°C till constant weights were obtained. 

Average weight was calculated and expressed as dry matter accumulation in g m-2. The number of 

panicles were counted from one m2 area selected randomly and mean value was computed. Again ten 

panicles were selected randomly for counting of filled grains.  

Harvesting was done manually with sickles after leaving the border area. Net plots were demarcated 

at first from the portion of the plot kept for recording grain yield. Plants from the demarcated net plot 

area were harvested, tied in bundles and taken to the threshing floor for drying and threshing. The 

harvested plants were dried for 3–4 days to bring down the moisture content to around 14 %. The 

weight of the harvested plants after sun drying and before threshing was recorded. After threshing, the 

seeds were cleaned and sundried and their weight was recorded. The yields in kg plot-1were 

converted to t ha-1. The experimental data recorded for various parameters under study were 

subjected to statistically analysed ANOVA given by Gomez and Gomez (1984) to draw a valid 

conclusion. The variation in the treatments mean was tested by using critical difference (CD) values at 

5% level of significance. 

Statistical Analysis 

The data were statistically analyzed applying the techniques of analysis of variance  and the 

significance of different sources of variations were tested by error mean square of Fisher Snedecor’s 

‘F’ test at probability level 0.05 (Cochran and Cox, 1977). 

Results and Discussion 

Plant height (cm) 

During both the rice-rice crop sequences (HYV-HYV) recorded where the crop was fertilized with 

100% recommended dose of nutrient through chemical fertilizer in both the seasons maximum height 

of the plant of the kharif rice at 120 DAT was influenced by different treatments in 2014-15 and 

2015-16. The treatment T1 significantly enhanced the height of the plant at 120 DAT over T12 and T3, 

however T1 was statistically at par with other treatments like T2, T4, T5, T6, T7, T8, T9, T10 and T11. All 

of the treatments produced significantly more height of the plant than control. The results confirm the 

findings of Maske et al. (1997) 

Dry matter accumulation (g m
-2

) 

The data recorded on dry weight of kharif rice during later growth stages, i.e. 120DAT also revealed a 

similarity in expression of this growth character as noted in earlier stages. The observations of 

individual years also showed that application of ample dose of nutrients (T1) increase the dry weight 
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of plants significantly over T3 and control and All of the treatments remained statistically at par. 

Similar results was confirm by Halepyati and Sheelavantar (1993). 

Leaf area index 

At 60 DAT there was a similar trend in production of LAI of kharif rice during both of the year 

experiment show same trend. The application of ample dose of nutrient (T1) statistically at par with 

other treatment significantly over control. Moreover similar type of observation was noted at 80 DAT 

during 2014-15 & 2015-2016 and in pooled data of two years the results are conformity with those of 

Dixit and Taliwal (1989). 

Numbersof tiller m
-2 

Application of 100% NPKZnS by inorganic fertilizers produced the higher numbers of tiller m
-2

 than 

that of 0% NPKZnS and control. At 60 DAT, the highest numbers of tiller m
-2

was recorded in the 

treatment where ample dose of fertilizers applied (T1) and which was statically at par with ,T2- 

N40P40K40Zn25S20 ,T3- N0 P40K40Zn25S20, T4- N80P20K40Zn25S20, T5- N80P0K40Zn25S20,  T6- 

N80P40K20Zn25S20, T7- N80P40K0Zn25S20 T8- N80P40K40Zn12.5S20 T9- N80P40K40Zn0S20 T10- 

N80P40K40Zn25S10 and T11- N80P40K40Zn25S0.The number of tillers per hill is appreciably and 

significantly higher with 100% recommended fertility level with inorganic. Application of 100% 

recommended NPK fertilizer has resulted in increased availability of nutrients to entire growth period 

which might have led more numbers of tiller m
-2

in rice. Higher number of tillers in this treatment may 

be due to better growth and development of rice indicated by more periodic height, more periodic 

tillers m
-2

 accumulation, more leaf-area index and improvement in soil physico-chemical properties 

due to addition of inorganic fertilizers. This result is in conformity with the findings of Shanmugam 

(2010).
 

Grain yield 

The Grain yield (t ha
-1

) was statistically analysed and was presented in the Table 2. The grain yield of 

kharif season (2014-15) for the  high yielding rice (HYV), the data of  rice has increased significantly 

due to application of ample dose of N+P+K+Zn+S  with compared to the control and omitting nutrient  

like N,P,K,Zn,S. The grain yield of rice has increased appreciably and significantly with increasing 

dose of 100% NPKZnS over the control. Addition of inorganic fertilizer to rice-rice cropping system 

has resulted significantly and appreciably higher grain yield of rice than omitting 50%,0% NPKZnS 

through inorganics and control. The values were at par with T2-N40P40K40Zn25S20, T4- 

N80P20K40Zn25S20,T5-N80P0K40Zn25S20,T6-N80P40K20Zn25S20,T7-N80P40K0Zn25S20,T8-N80P40K40Zn12.5S20, 

T9-N80P40K40Zn0S20,T10-N80P40K40Zn25S10 andT11- N80P40K40Zn25S0. The maximum grain yield of rice 

has been recorded at 100% level of recommended NPKZnS fertilization inboth the years. The 

treatments have increased grain yields over rest of the treatments owing to positive influence of 

balanced source sink relationship as evident from remarkable improve. This higher yield may be 

attributed to release plant nutrients which might have better crop growth. The overall improvement in 

growth and yield attributes due to synergistic effects of combined use of higher availability of macro- 

and micro-nutrients with the addition are reflected on the increased grain yield. Venkateshwaralu and 

Mahatim Singh (1980) were recorded similar findings. 

Straw yield 

The straw yield (t ha
-1

) was statistically analysed and was presented in the Table 2. Treatment 

comprising 100% recommended dose of NPKZnS has broughtabout significant improvement in straw 

yield of rice over treatments omission of 50 and 0% of NPKZnS of recommended dose. 100 % of 

recommended dose of nutrient has proved appreciably and significantly superior to all other the 

treatments. Application of 100 % recommended dose of NPKZnS has recorded the maximum straw 

yield of rice-rice cropping system in both the years at par with T2,T4,T5, T6,, T7, T8, T9, T10 and T11 

However,. Application of 100 and 50% recommended dose of NPKZnS through inorganic has given 

higher yield of straw over 0% NPKZnS and Control. The lowest straw yield has been recorded in the 

control plot. Higher biological yield might be owing to better growth and metabolism of 
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carbohydrates which readily translocated the reproductive parts which conjunctive use of inorganics 

fertilizers. Inorganics have a favourable effect on the enzymes (Yadav et al., 2008). 

Table 1.Effect of nutrient management on the plant height, dry matter accumulation,LAI, 

number of tillers of kharif rice (at 60 DAT) 

Treatment Plant  height 

(cm) 

Dry matter 

accumulation(g 

m
-2

) 

LAI No. of tillers 

m
-2

 

2014 2015 2014 2015 2014 2015 2014 2015 

T1-N80P40K40Zn25S20 119.7 119.5 1301.1 1315.5 4.87 4.88 340.3 340.7 

T2-N40P40K40Zn25S20 110.2 112.0 1247.6 1257.8 4.86 4.85 330.2 333.3 

T3-N0P40K40Zn25S20 98.8 94.0 760.6 762.8 4.75 4.72 312.2 295.7 

T4-N80P20K40Zn25S20 116.8 117.2 1235.9 1249.2 4.85 4.86 331.7 333.3 

T5-N80P0K40Zn25S20 114.5 102.4 1190.9 1203.4 4.83 4.84 330.3 228.5 

T6-N80P40K20Zn25S20 114.7 115.4 1230.8 1235.6 4.86 4.87 322.6 330.0 

T7-N80P40K0Zn25S20 116.6 112.5 1166.4 1193.4 4.82 4.84 316.3 303.7 

T8-N80P40K40Zn12.5S20 111.7 116.6 1229.8 1245.6 4.87 4.88 337.3 340.1 

T9-N80P40K40Zn0S20 108.9 106.7 1152.1 1159.7 4.81 4.83 318.8 317.0 

T10-N80P40K40Zn25S10 116.3 112.1 1220.1 1225.5 4.87 4.88 325.5 325.3 

T11-N80P40K40Zn25S0 111.1 103.8 1142.3 1155.7 4.85 4.87 312.9 310.7 

T12-Control 88.6 87.6 518.0 514.5 4.42 4.46 212.7 210.7 

SEm( ±) 6.6 6.3 127.8 132.9 0.08 0.10 21.9 29.2 

C.D (p=0.05) 19.3 18.6 374.8 389.7 0.24 0.31 64.1 85.5 

C.V(%) 10.2 10.1 19.7 20.4 3.03 3.79 12.1 16.6 

 

Harvest index 
In kharif, the harvest index recorded in each plot was analyzed statistically and presented in the Table 

2. The harvest index did not vary significantly among the different nutrient management practices in 

HYV rice. As the grain and straw yields responded similarly to the nutrient management practices, the 

harvest index did not vary. However, the crop receiving 100% RDF through chemical fertilizers 

recorded relatively higher harvest index than that of the other treatments. It was further noticed that 

the crop having 50% and 0 % RDF only through chemical fertilizers, tended to reduce the harvest 

index due to higher vegetative growth. The harvest index increase with ample application of fertilizers 

probably due to higher availability of NPKZnS was an effect of heavy vegetative growth on light 

relationship within canopy (Murthy and Murthy,1978). 

Table 2. Effect of nutrient management on the yield of kharif Rice 

Treatment Grain yield (t ha
-1

) Straw yield (t ha
-1

) Harvest index(%) 

2014 2015 2014 2015 2014 2015 

T1-N80P40K40Zn25S20 5.46 5.67 7.58 7.60 41.9 42.7 

T2-N40P40K40Zn25S20 4.63 5.00 7.00 7.20 39.8 41.0 

T3-N0P40K40Zn25S20 3.33 3.30 5.10 5.25 39.5 38.6 

T4-N80P20K40Zn25S20 5.26 5.26 7.41 7.50 41.5 41.2 

T5-N80P0K40Zn25S20 5.01 5.06 7.32 7.38 40.6 40.6 

T6-N80P40K20Zn25S20 5.13 5.23 7.46 7.46 40.8 41.2 

T7-N80P40K0Zn25S20 5.02 5.12 7.13 7.44 41.3 40.8 

T8-N80P40K40Zn12.5S20 5.18 5.23 7.51 7.53 40.8 41.0 

T9-N80P40K40Zn0S20 4.93 5.11 7.48 7.45 39.7 40.7 

T10-N80P40K40Zn25S10 5.30 5.35 7.51 7.56 41.4 41.4 

T11-N80P40K40Zn25S0 5.29 5.28 7.49 7.51 41.4 41.3 

T12-Control 2.41 2.21 4.05 4.11 37.3 35.0 

SEm( ±) 0.25 0.27 0.39 0.33 1.00 1.44 

CD (p=0.05) 0.72 0.78 1.13 0.98 2.93 4.23 

CV(%) 8.98 9.62 9.69 8.25 NS NS 
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Discussion  

The higher growth rate due to favorable conditions and slow release of nutrients associated with 

inorganic application that might have resulted in higher concentration of nutrients in plant cells 

resulting in profuse tillering and higher dry matter accumulation. Further, better exploration of 

underground resources due to better soil conditions might have helped in increased root proliferation 

of nutrient treated plots. Thus, the availability and uptake of other essential nutrients besides N, P and 

K could also have increased the growth of crop plants. The plant height in both the crops during both 

the years continued to increase with age and there was no further increase as crop proceeded towards 

maturity (Rao, 1988). 

The increased levels of recommended fertility of NPKZnS haveaccomplished the requirement of 

balanced crop nutrition and have caused rapid division andelongation of cells that have resulted in 

improvement of plant height, leaf-area index, tillers /plant and thus have increased dry matter. The 

highest dry matter recorded with 100%recommended NPKZnS is probably due to its fast reaction, 

which led to better availability orrelease of nutrients especially DMA increased with increasing levels 

of nitrogen(Halepyati and Sheelavantar, 1993). The leaf area index, which indicates the 

photosynthetic surface per unit area increased rapidly from 60 to 80 days after transplanting and 

thereafter has declined in both the years irrespective of treatments. The production of maximum leaf 

area index at 60 days aftertransplanting is due to production of more number of leaves and has 

decreased beyond 80 days after transplanting to harvest due to leaf senescence (Om et 

al.,1997).Significant increase in number tillers m
-2

 in both the crops and number of leavesin rice was 

recorded with increase in NPKZnS levels upto 100%, at all the dates ofobservations during both the 

crop seasons. The initiation and development of tillers is verymuch dependent on the concentration of 

NPKZnS in the mother stem at tillering stage of crop(Krishnakumariet al., 1985). The improvement in 

growth and yield attributes on addition offertilizers was responsible for increase in grain yield 

(Pramanik and Bera, 2015). In turn mineralized and releasednutrients to the succeeding rice crop and 

thereby producing higher grain and straw yield. This was in accordance with the findings ofMurthy 

and Murthy (1978). 

 

CONCLUSION 

Based on the above results and discussion, following conclusion can be drawn that application of 

N+P+K+Zn+S from chemical source (100% RDF) produce much higher grain yield as compared to 

50% and 0% N+P+K+Zn+S applied.  
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