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Introduction

important among them. Muddy soils, which are 
capable of holding enough water, have advantage 
of cultivating paddy here over other areas. The use 
of chemical fertilizer for nitrogen, phosphorous and 

progressively since its introduction to agriculture. It 

fertilizers at the rate higher than recommended dose 
causing soil health deterioration. Decreasing soil 
health and crop production in long run resulting from 
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Thus society faces both environmental and economic 

the negative impact these type of malpractice. 

us to achieve our goal without environmental 

azolla etc. are rich in carbon, nitrogen and other 

the crop nutrient, but also help in improving soil 

quite high due to lesser concentration of nutrients as 

of organic fertilizers to supply nutrient is dependent 
on nature and composition of material, soil microbial 
diversity and climatic condition. Sources such as 

the other hand being very concentrated in nutrients 

requirement is less, they are found to aggravate soil 

soils are prerequisite for higher crop yield. Thus we 

return, but protects our soil form further degradation.

However their cultivation in Gangetic alluvium belt 

cereals and oil seeds over legumes for their daily 
requirement. Legumes, if incorporated in the cropping 
sequence increases the chance of further cut down 

of organic fertilizer on plant nutrition and crop yield. 

possible nutrient sources and prevalent cropping 

possible combination of nutrient source and cropping 

nutrient supplying capacity of soil, hence crop yield. 
We considered Rice–Rapeseed–Fodder cowpea, 
Rice–Field pea–Fodder cowpea and Rice–Wheat–
Fodder cowpea cropping sequence for alternative 

slurry and azolla as possible organic nutrient source 
besides chemical fertilizer suitable for this region. 

inorganic sources of nutrients on crop nutrient uptake 

the suitability of organic fertilizers in rice cultivation 

cultivation in the area.

2. Materials and methods

period of July 2013 to June 2015 at Central Research 

was medium in slope having well irrigation facility. 
The site receives an average annual rainfall of 
1460 mm and the annual temperature varies from 

nutritional management treatments were applied to 

cowpea was grown in the residual fertility of the soil. 

2. Recommended cultural practices were followed 

% physiological maturity and air dried for 3 days. 
After drying, the total plant was weighed, threshed 

was calculated by deducting grain yield from the 
total yield. The yield determining parameters of rice 
viz. number of panicle m

1

of the crop.
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 2.2 Nutrient analysis of soil and plant

whereas hot alkaline KMnO4
followed for available N determination. Soil and 

was calculated by multiplying the concentration 

following formula,

values. Pearson correlations were calculated in 

3. Results and discussion

management practices:

2 cropping 
sequence reported higher nutrient uptake for N, P 
and K followed by C1 and C3. Though lesser amount 
of nutrient uptake was found for C1 cropping 

2. 
The nutrient uptake in C3

Better nutrient uptake with combined application 

of inorganic and organic fertilizer was reported 

higher nutrient uptake was found, since minerals 
uptake by rice is associated with biomass production 

treatments is reported in Table 3. The pooled data 

121.95 to 205.21 kg ha  among treatments. The 

 

2

1; avg. 90.16 
and 79.98 kg ha 3; 84.52 and 79.98 
kg ha 1 
and C2
Nitrogen uptake in terms of nutrient management 

found in case of M1  
2  

3  
4

kg ha 5
kg ha

2

3; avg. 88.13 kg 
ha
M1, M2 and M3

in nutritional management treatments during both 

uptake was recorded in C2
kg ha 1 3
kg ha 1 and C2

1. Similar variation was 

was found in C2 3
kg ha 1

uptake was found in M2  
3

kg ha 1

M4 5 
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kg ha 1, M2 and M3 
4 

and M5 produced poor results. 
2

ha 1

was recorded in C3

2
1

3 1
ha
When it comes to nutrient management, grain K 
uptake in M2 3

1, M4 and M5
and 18.62 kg ha
found to be higher in M3
by M2 1
K uptake in M4 and M5  

variation between treatments. Cropping sequence 
C2 along with M2

kg ha
and cowpea being a leguminous crop in cropping 

when FYM was incorporated in the nutrient 
2

rich in carbonaceous and lignin compound helps 

organic and inorganic fertilizer together helps in 
slow release of nutrient, thus enhanced nutrient use 

activity, crop root growth and reduced nutrient loss 

when compared to other nutrient management 
4 and M5 2 1 

and C3 yielded comparable results with M1, M2 
and M3

4

5

being N rich is preferentially decomposed and have 

nutrients, but it might not be able to supply nutrients 

during entire crop duration or would have to apply in 
higher amount to achieve desired crop production.

 

paddy yield and yield components:

no m
panicle m
sequence, where as other cropping sequence 

M1, M2 and M3

4 and M5
of panicle m

found in C2M2, followed by C2M3 and C2M1
278 and 275 panicle m

m
sources M4 and M5 yielded poor result with cropping 

2
grain panicle
was incorporated in the cropping sequence. This 

1 and C3
147 grain panicle

for M1, M2 and 
M3 4 and 
M5
panicle

cropping sequence and nutrient sources. The C2M2, 

panicle 2M3
Legume crop incorporation and addition of organic 

Reduced amount of N supply in M4 and M5 during 

panicle . 
Table 4 shows the variation in Panicle weight 

was found in C2

1
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3

1 was 
2; C3

lower values. Among nutrient management, M2 

to be superior to others. However there were no 

the cropping sequence and nutrient sources were 
2M2 

combinations for these components.

t ha  was obtained in cropping sequence C2 to which 
leguminous crop was incorporated, followed by C1 

3; 4.42 t ha
Similarly higher yield was obtained from M2
ha
followed by M3 and M1  

4; 4.18 t ha
5; 3.91 t ha

of nutrient besides inorganic sources. Similar results 

C2 1 and 
C3. Though M2 was better in case of grain yield than 
M3

3, M2 and M1 
4 

and M5

2

2

sequence and nutrient sources on paddy yield 
parameters. The treatment combination of C1M3 

2M2 and 
C2M3. Though C1N3 
between line C1, C2 and M1, M2, M3
similar. However, the treatment combination between 
line M4, M5 and C1, C2, C3

to others. 

growth and yield of crops. Researchers have found N 
in adequate account accounted 75 to 90% variation 

of panicle m and 

of nutrient uptake on dry matter accumulation and 

yield and nutrient uptake. However, we found weak 
correlation between them. Climatology, location, 

for rendering their association. The plots where 
nutrient uptake was higher were found to produce 
higher yield. Improved soil health from balanced 
use of organic and inorganic fertilizers has resulted 

during entire crop growth period, increased biomass 

4. Conclusion

nutrient sources on crop nutrient uptake and paddy 
yield. Few treatment combination produced better 
results in terms of nutrient uptake and yield and 

2
to soil as plant available form, which in turn helped 
in better nutrient uptake and therefore crop yield. 
However, C1 and C3
result to C2

in terms of nutrient uptake and crop yield. Though 

fertilizer was found to be superior. Organic carbon 

supply during the entire crop duration. Higher 
2
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M1 and M3
with M2 in respect of nutrient uptake and yield. 

4 and M5 

uptake and crop yield with their application. 

preferentially degraded over carbon rich organic 
fertilizer such as FYM. Slow release of nutrient 
for longer time with FYM application might have 

of these locally available fertilizer sources with 

possible nutrient dynamics and their uptake. 

going on in soil upon application of these fertilizers. 

and crop production. Studies may also be conducted 
with other available nutrient sources, such as 
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management on growth and yield of wheat 

Ngachan, Productivity, Quality and Soil 

Particulars

Sand (%) 36.8
Silt (%) 28.0
Clay (%) 35.2
Textural class Clay-loam
Bulk density (g cm-3) 1.53
Soil pH 6.84
EC 0.24
Organic carbon (%) 0.66
Available N (kg ha-1) 147.84
Available P2O5 (kg ha-1) 18.24
Available K2O (kg ha-1) 125.25

Table 1.
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Table 2.

Vertical strips (Cropping system; C): 

C1 Rice –Rapeseed – Fodder cowpea  

C2 Rice – Field pea – Fodder cowpea  

C3 Rice – Wheat – Fodder cowpea  

Horizontal strips (Nutrient management;  M):

M1 100% Recommended dose of Fertilizers (RDF) through chemical fertilizer (CF) 

M2 75% RDN through CF +25% N through FYM+ 100% RD of PK through CF 

M3 75% RDN through CF +25% N through Biogas Slurry + 100% RD of PK through CF 

M4 75% RDN through CF +25% N through Vermicompost + 100% RD of PK through CF 

M5 75% RDN through CF +25% N through  Azolla+ 100% RD of PK through CF 

Treatments N uptake P uptake K uptake
Grain N (kg ha-1) Straw N (kg ha-1) Grain P (kg ha-1) Straw P (kg ha-1) Grain K (kg ha-1) Straw K (kg ha-1)

Cropping system
C1 90.16 79.98 18.11 7.95 24.32 67.13
C2 93.86 82.75 19.78 9.81 25.59 72.22
C3 84.52 73.45 16.72 8.02 23.03 67.58
SEm ± 1.51 1.89 0.34 0.20 0.50 1.80
CD (p=0.05) 4.93 6.18 1.12 0.64 1.64 5.86
Nutrient management
M1 96.21 85.11 19.62 9.83 25.33 74.05
M2 99.05 86.33 22.72 11.20 29.12 76.93
M3 98.72 88.13 21.09 10.52 28.08 76.81
M4 80.00 68.99 14.70 6.61 20.41 62.39
M5 73.59 65.05 12.89 4.80 18.62 54.69
SEm ± 3.69 2.14 0.83 0.35 0.94 2.47
CD (p=0.05) 11.07 6.41 2.48 1.06 2.83 7.39

Table 3.
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Treatments Number 
of panicle 
m-2

Number of 
filled grain 
panicle-1

Panicle 
weight 
(g)

Panicle 
length 
(cm)

Grain 
yield (t 
ha-1)

Straw 
yield (t 
ha-1)

Harvest 
index (%)

Cropping system
C1 249 155 2.55 26.8 4.66 6.64 41.08
C2 267 163 2.65 27.2 4.74 6.77 41.10
C3 249 147 2.47 26.9 4.42 6.37 40.82
SEm ± 3.1 1.3 0.03 0.07 0.05 0.07 0.28
CD
(p=0.05)

10.2 4.3 0.11 0.24 0.15 0.24 NS

Nutrient management
M1 264 168 2.63 27.2 4.84 6.96 40.89
M2 265 163 2.66 27.4 5.08 7.07 41.69
M3 267 163 2.66 27.2 5.01 7.15 41.08
M4 247 145 2.52 26.8 4.18 6.01 41.02
M5 231 134 2.33 26.3 3.91 5.77 40.33
SEm ± 4.9 3.4 0.05 0.17 0.17 0.12 0.53
CD
(p=0.05)

14.7 8.6 0.16 0.50 0.50 0.37 NS

Table.4.

Table.5.

N
Uptake

P
Uptake

K
Uptake

Panicle 
m-2

Filled 
grain 

panicle-1
Panicle 
wt (g)

Panicle 
length 
(cm)

Test 
Weight 

(g)

Grain 
yield 

(t ha-1)

Straw 
yield

(t ha-1)
Harvest 
Index

N Uptake 1.00
P Uptake 0.94a 1.00
K Uptake 0.95a 0.93a 1.00
Panicle m-2 0.85a 0.86a 0.82a 1.00
Filled grain 
panicle-1 0.83a 0.85a 0.73a 0.84a 1.00
Panicle wt (g) 0.75a 0.76a 0.64a 0.80a 0.80a 1.00
Panicle length 
(cm) 0.63a 0.69a 0.70a 0.80a 0.54b 0.42 1.00
Test Weight (g) 0.76a 0.86a 0.75a 0.69a 0.71a 0.71a 0.53b 1.00
Grain yield (t ha-1) 0.98a 0.93a 0.96a 0.79a 0.77a 0.71a 0.62a 0.74a 1.00
Straw yield (t ha-1) 0.98a 0.93a 0.95a 0.80a 0.77a 0.72a 0.57a 0.74a 0.98a 1.00
Harvest Index 0.48b 0.49b 0.49b 0.42 0.40 0.32 0.58a 0.38 0.57a 0.39 1.00
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Fig. 1a, b, c. Interaction effect between cropping sequence (C) and nutrient management (M) for 
N, P and K uptake respectively

 
Fig. 2a, b. Interaction effect between cropping sequence (C) and nutrient management (M) for 
number of panicle m-2 and number of  
filled grain panicle-1 respectively

Fig. 3a, b. Interaction effect between cropping sequence (C) and nutrient management (M) for
panicle weight (g) and panicle length   
(cm) respectively

Fig. 4a, b. Interaction effect between cropping sequence (C) and nutrient management (M) for
grain yield and straw yield respectively
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