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Abstract

A field experiment was conducted during rabi 2011-12 at C.S. Azad University of Agric. & Tech, Kanpur (U.P.), India; on

chickpea in sandy loam soil. The treatments tested included control, RDF (20 kg N + 46 kg P
2
O

5
/ha), 125% RDF and 9

treatments of integrated nutrient management (1NM) where vermicompost (VC) @ 3 or 5 t/ha with or without rhizobium (RC)

and/or PSB were integrated with ROT. The results revealed that the treatment RDF + VC 5 t/ha + RC + PSB recorded highest

values of26.49 q/ha grain yield, 31.98 q/ha stover yield, Rs. 77388/ha gross income and Rs. 38949/ha net return with 2.01 B:C

ratio. However, the treatment RDF + VC 3t/ha + RC + PSB also remained at par with 25.41 q/ha grain yield, 31.15 q/ha stover

yield, Rs. 38593/ha net return and 2.08 B:C ratio. Control treatment recorded lowest values of yield, economic parameters and

quality characters of chicpea. Protein content and protein yield were also recorded highest in the treatment of RDF + VC 5 t/

ha + RC + PSB closely followed by the treatment RDF + VC 3 t/ha + RC + PSB being both significantly at par.
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Introduction

Pulses play an important role in Indian agriculture.

They do not only provide cheaper proteins to vegetarian

human diet also enrich the soil through symbiotic N-

fixation, deeper tap root system ad major leaf fall chickpea

js the major pulse crop of India. Among major chickpea

growing states of India. Uttar Pradesh ranks second only

after Madhya Pradesh, with 5.05 lakh ha area, 3.78 lakh

tones production and 748 kg/ha average productivity. This

productivity level is lower even than national average of

858 kg/ha, which needs improvement. It is inspite of fact

that we have genotypes having yield of crop nutrients do

not force the purpose well. The research results have

indicated that integrated nutrient management (INM) may

be helpful in increasing not only the crop productivity, but

the sustainability of both yield and soil. Integration of

organics and biofertilizers with inorganic fertilizers may

serve the purpose well. Vermicompost is a better organic

manure and increases the soil fertility by micro-organisms.

Biofertilizer like rhizobia and phosphate solubilizing

bacteria (PSB) play important role in atmospheric N-

fixation and in availability of native or applied phosphorous

particularly in pulse crop. Therefore, integration of

vermicompost + biofertilizers with inorganic fertilizers

may be helpful in increasing the productivity of chickpea

crop. That is why the present study was undertaken.

Materials and Methods

An experiment was conducted during rabi 2011-12

at Student’s Instructional Farm of C.S. Azad University

of Agriculture and Technology, Kanpur (U.P.), India; on

chickpea variety ‘Udai'. The soil was sandy loam in texture

and slightly alkaline in nature (pH 7.7). It contained 0.50%

O.C., 150.2 kg/ha available N, 18.6 kg/ha available P
2
O

5

and 1643 kg/ha available K
2
O. The treatments consisted:

control, recommended dose of fertilizers i.e. 20 kg N +

46 kg P
2
O

5
/ha (RDF); 125% of RDF and 9 more

treatments of integrated nutrient management (INM). In

INM treatments, integration of Vermico’mpost 9(VC)

@ 3 or 5 t/ha with or without rhizobium culture 9(RC)

and for OSB was done with 100% RDF. The details are
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provided in table 1. All 12 treatments were laid out in

simple randomized block design with 3 replications. A

pre-sowing irrigation (Palewa) was given to ensure proper

germination under optimum soil moisture condition Sowing

of 100 kg seed/ha was done behind country plough in

furrows opened 45 cm apart. Before sowing, as per

treatment the seed was inoculated with biofetlizers by

standard recommended producers. Vermicompost was

applied before sowing plot-wise as per treatment. The

required quantity in each plot was broadcasted and mixed

in soil within plot by proper ranking. Fertilizers urea and

DAP applied in whole quantity as per treatment plot in

seed furrows below the seed with the help of a funnel

attached with country plough used for. seed sowing.

Irrigation was applied only once as per need of crop whiel

hand weeding was done twice to control weeds and

pulverize the soil. The crop was sown on 15.11.2011 and

harvested on 05.04.2012 at full niaturity. The data obtained

from different observations were analyzed statistically

by using standard methods.

Results and Discussion

Crop yield

The application of RDF (T
2
) and 125% RDF (T

3
)

increased grain yield significantly over control by the

margins of 475 and 615 kg/ha or 34.4 and 44.5%

respectively, but difference between T
2
 and T

3
 treatments

was not found significant. All INM treatments except

T
4
, increased grain yield significantly over 125% RDF.

The maximum yield increase was- recorded under

treatment T
11

 (652 kg/ha or 32.6%) followed by T
12

 (592

kg/ha or 29.6%) and T
10

 (544 kg/ha or 27.2%).

Integration of only VC @ 3t/ha (T
4
) and @ 5 t/ha

(T
5
) with RDF increased grain yield over 125% RDF by

the margins of 156 and 250 kg/ha or 7.8 and 12.5%,

respectively. Integration of VC 3 t/ha + RC (T
6
) and VC

3 t/ha + PSB (T
7
) increased grain yield over 125% RDF

by the margins of 296 and 364 kg/ha or 14.8 and 18.2%

respectively. Inoculation of RC with 5 t/ha VC (T
8
) and

PSB with 5 t/ha VC (T
9
) + RDF increased grain yield

over 125% RDF (T
3
) by the margins of 460 and 496 kg/

ha or 23.0 and 14.8%, respectively. These results show

that effect of PSB was more pronounced grain yield than

RC incubation, however difference were not significant.

Similarly, 5 t/ha VC increased yield over 3 t/ha VC but

not by significant margins. The effect of trichoderma was

not observed on grain yield. Higher grain yields under

INM treatments might be attributed to increased microbial

population due to biofertilizers inoculation and their

multiplication in presence of VC, which provided sufficient

found for those micro-organisms. The enhanced activities

of microbes might has increased the availability of some

of the secondary element and micro-nutrients for crop

use. Vermicompost itself is a rich source of vitamins and

growth hormones which regulate the growth of plants

and microbes. It also supplies N, P, K, S and micro-

nutrients. Because of these possible reasons INM

treatments might have produced higher chickpea yields

even than 125% RDF. Almost similar trend was observed

in stover yield obtained under different treatments, but

with lesser margins of increase. These results are in

agreement I the findings of Prasad’ et al. (2005) and

Singh and Prasad (2008).

Economics

Gross income increased with RDF (T
2
) and 125%

RDF (T
3
) significantly over control. (T

1
) by the margins

of Rs. 13317 and 17710/ha or 32.6 and 43.4%

respectively. Application of VC 3 t/ha and 5 t /ha both

with RDF (T
4
, T

5
) increased gross income over 125%

RDF (T
3
) by the margins of Rs. 4291 and 7023/ha or 7.3

and 12.0%, respectively. The integration of RDF + VC 3

t/ha + RC (T
6
) or PSB (T

7
) increase gross income

significantly over RDF + VC 3 t/ha (T
4
) by the margins

of Rs. 4277 and 4887/ha or 6.8 and 7.8%, respectively.

Integration of RC or PSB with 5 t/ha VC + RDF (T
8
 and

T
9
) further increased gross income over RDF + 5 t/ha

VC (T
5
) by the margins of Rs. 6298 and 7357/ha or 9.6

and 11.2%, respectively. It indicates that biofertilizers RC

and PSB were more effective at higher rate of VC

application and that the effect of PSB was more

pronounced that RC. The dual inoculation of RC and

PSB + VC 5 t/ha + RDF (T
11

) gave significantly highest

gross income of Rs. 77388/ha except. T
12

 which also

earned at par with T
11

 by giving Rs.-75665/ha gross

income. Trichoderma could not affect the gross income

of chickpea. It might be attributed to grain and stover

yields, which showed about trends under different

treatments.

All nutrients treatments increased net return

significantly over control by the larger margins from Rs.

10727-26321/ha or 80-6-197.8%. Among nutrient

treatments, 125% RDF (T
3
) being at par with RDF +

VC at 3 or 5 t/ha (T
4
, T

5
) earned Rs. 4271/ha or 17.8%

higher net return than RDF alone (T
2
). The INM

treatments of RDF + VC @ 3 to 5 t/ha + RC or PSB

(T
6
, T

7
, T

8
, T

9
) increased net return over 125% RDF

(T
3
) by the margins of Rs. 3331, 4051, 5344 and 6503/ha

or 11.8, 14.3, 18.9 and 23.0%, respectively. However,

the treatments T
10

, T
11

 and T
12

 being at par earned

significantly higher net returns than remaining all

treatments. Thus the treatment T
10

 of RDF + VC 3t/ha



+ RC + PSB has proved its superiority from economics

point of view. Though gross income was significantly

higher under treatment T
11

 of RDF + VC 5 t/ha + RC +

PSB, but due to extra cost of different VC compensated

for gross income thus could not increase net return over

T
10

 treatment significantly. The net return values seem

to be attributed to combined effect of cultivation cost

and gross income. These results may be supported by the

findings of Prasad et al. (2005) and Seema et al. (2007).

Grain quality

Protein content in grain was not much influenced by

nutrient treatments. All remained at par recorded

significantly higher values of protein content in grain only

over control treatment. However, numerically the dual

inoculation of RC + PSB with VC @ 3 or 5 t/ha + RDF

(T
10

, T
11

, T
12

) recorded higher protein content in seed. It

might be due tothe reasoti that in all nutrient treatments,

N-availability was sufficient in soil which was utilized by

crop plants and accumulated protein in grain. The protein

yield varied significantly under different treatments. It

was significantly lowest in control treatment and highest

in treatment Tn, though treatments T
8
, T

9
, T

10
 and T

12

also yielded grain protein at par with Tn treatments. It

might be attributed mainly to grain yield. These results
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Table 1: Effect of nutrient management treatments on yield, economics and grain quality of chickpea

                      Crop yield (q/ha)      Economic parameters               Grain quality
Treatments

Grain Stover Total cost Gross Net B:C Protein Protein

yield yield of crop income return ratio content yield

cultivation (Rs/ha) (Rs/ha) in grain (kg/ha)

(Rs/ha) (g)

T
1

Control 13.82 21.67 27500 40805 13305 1.48 17.64 243.8

T
2

RDF (20 kg N + 46 kg P
2
0

5
) 18.57 22.00 30090 54122 24032 1.79 20.20 375.1

T
3
  125% RDF 19.97 22.66 30212 53515 28306 1.94 20.45 408.4

T
4

RDF + VC@3t/ha 21.53 25.22 35089 62806 27717 1.78 21.31 458.8

T
5

RDF + VC@5t/ha 22.47 26.12 37839 65538 27698 1.73 20.06 450.7

T
6

RDF + VC@3t/ha + RC 2.93 28.59 35439 67086 31634 1.89 20.14 461.8

T
7

RDF + VC@3t/ha + PSB 23.61 29.00 35339 67693 32354 1.92 20.21 477.2

T
8

RDF + VC @ 5 t/ha + RC 24.57 30.30 38189 71836 33647 1.88 21.31 523.6

T
9

RDF + VC@5t/ha + PSB 24.3 30.72 38089 72895 34806 1.91 2.34 532.0

T
10

RDF + VC @ 3 t/ha + RC + PSB 25.41 31.15 35689 74282 38593 2.08 21.93 557.2

T
11

RDF + VC @ 5 t/ha + RC + PSB 26.49 31.98 38439 77388 38949 2.01 22.09 285.2

T
12

RDF + VC @ 3 t/ha + RC + 25.89 31.73 36039 75665 39526 2.10 21.97 568.8

PSB + Trichoderma

S.Ed. ± 1.04 1.22 - 964 630 0.7 0.95 . 46.4

CD (P = 0.05) 2.18 2.55 - 2013 135 0.37 1.98   96.9

RDF - Recommended dose of fertilizer, VC- Vermicompost, RC- Rhizobium culture, PSB- Phosphate solubilizing bacteria, Trich.-

trichoderma.

support the findings of Jat and Ahlawat (2006).

These results proved that INM treatment of RDF +

vermicompost @ 3 t/ha + rhizobium culture + PSB is a

better and proper nutrient management practice from

productivity, profitability and grain quality point of view

for chickpea crop grown on sandy loam soil of control

Uttar Pradesh.
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