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Abstract : A field experiment was conducted during the Rabi seasons of 2003-04 and 2004-05 at Udaipur, Rajasthan, to find out a suitable
combination of chemical and organic nutritional sourcesfor whesat (TritiumaestivumL.) grown with 9fertility levels (100 % RDF, vermicompost
1.50 and 3.00 t ha?, vermicompost 1.50 and 3.00 t alongwith 50, 75 and 100 % RDF ) in main plots and three biofertilizers (Control,
Azospirillum, Azospirillum+ PSB) in sub plots. Wheat crop under vermicompost 3.00 t ha + 100 % RDF recorded significantly higher grain
(4.96 t hat), straw ( 6.46 t ha') and biological (11.42 t ha?) yields, N, P, and K uptake and protein content over vermicompost 1.50 and 3.00
t ha, respectively. This treatment also recorded the maximum green (25.43 t ha) and dry fodder (8.40 t ha) yield of residual fodder maize.
Seed inoculation of Azospirillum+ PSB recorded significantly higher grain (4.92t ha?), straw ( 6.38 t ha') and biological yield ( 11.30 tha) over
Azospirillumand control. Azosirillum+ PSB also recorded significantly higher residual fodder maize (26.25 and 8.12 t ha* green aswell asdry
fodder yield) over control.
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| NTRODUCTION important source, which can meet the nutrient requirements

but their unbalanced and continuous use lead to

Wheat (TriticumaestivumL.) being the second largest  environmental pollution and deterioration of soil physico-

food crop of India, is grown over an area of around 27 mha  chemical properties, furthermore, the availability of fertilizer
withthetotal production of 76.80 mtin2007-08 (Yojna 2008).  at economic price is another problem for the country, under
Wheat is responsible for the success story of ‘green  these circumstances one should not depend on single
revolution’ as its productivity increased many folds due to  spurce of plant nutrientslike chemical fertilizers. The need
availability of inputs responsive high yielding varietiesof  of the hour isto evolve an integrated plant nutrient supply
the crop. Though there are several inputs which made it system comprising balanced use of chemical fertilizer,
pOSSi ble to raise the prOdUCtiVity of wheat but fertilizer is Organic manures and bio-fertilizers. An experiment was,
the main contributor and responsible for about 40 per cent  therefore, planned to find out the effect of fertilizer levels,
of increased productivity of wheat. Plant nutrient  yermicompost and biofertilizer on productivity and quality

management is one of the key component of intensive  of wheat and their residual effect on fodder maize.
agriculture. The chemical fertilizers, no doubt, are the

* Author for correspondence
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MATERIALSAND METHODS

Thefield experiment was conducted during consecutive
Rabi seasonsof 2003-04 and 2004-05 at the I nstructional Farm,
Rajasthan College of Agriculture, Udaipur. The soil of the
experimental site was clay loam in texture having pH 8.4 and
8.2 and organic carbon (0.68 and 0.69 %), during Rabi 2003-04
and 2004-05, respectively. The available N, P,O, and K,Oin
soil were 289 and 278, 28.00 and 29.50 and 328 and 310 kg ha
1 respectively. The experiment comprised of 27 treatment
combinations, which consisted of ninefertilizer levelsviz, T,
=RDF ( recommended dose of fertilizersfor wheat is80 kg N
and 35 kg P,0, ha'), T, = vermicompost a 1.50 t ha*, T, =
vermicompost at 3.00 t ha*, T,= vermicompost at 1.50 t ha
'+ 50 % RDF, T_= vermicompost at 1.50 t ha* + 75 % RDF,
T,=vermicompost at 1.50 t ha* + RDF, T_=vermicompost at
3.00t ha* + 50 % RDF, T ,=vermicompost at 3.00t ha* + 75
% RDF and T =vermicompost at 3.00t ha* + RDF) inmain
plots and three biofertilizers inoculation (control,
Azospirillum and Azospirillum + PSB) in sub plots
replicated thrice. Wheat variety Raj.3765 was sown on 26™
and 25" November during 2003 and 2004, respectively. The
crop was sown using seed rate 125 kg ha'at 22.50 cm apart
row spacing. Crop received no rains during both the years
of experimentation. Crop was harvested at physiological
maturity. After harvesting of wheat, each experimental plot
was prepared manually without disturbing original plan of
layout. Maize (Ganga 2) was sown at 22.5 cm and at adepth
of 5-6 cm after seed treatment with captan at 2 g kg* seed,
using 30 kg seed ha?. Nitrogen was applied through urea
at 80 kg N hatintwo equal splitsfirst at sowing and second
at second irrigation. Four irrigations were given to the crop.
Harvesting of green fodder maize was done 65 days after
sowing i.e. at tasselling stage of crop and fodder was
weighed from individual plots separately.

RESULTS AND DISCUSSION

The experimental findings obtained from the present
study have been discussed in following heads:

Effect onyield:

Over the seasons, fertility levelshad significant influence
on grain, straw and biological yield of wheat. The data
presented in Table 1 reveal that application of vermicompost
3.00t ha' + RDF produced maximum grain (4.96 tha), straw
(6.46t ha?) and biological (11.42t ha?) yield which wasfound
significantly higher over vermicompost 1.50t ond 3.00t ha!
alone. The magnitude of per cent increases with application
of vermicompost 3.00t ha' + RDF were of the order of 49.40
and 27.84, 45.17 and 26.42 and 46.98 and 27.03, respectively
over alone application of vermicompost at 1.50 and 3.00 t hat.

Seed inoculation of Azospirillum + PSB and sole
application of Azospirillum significantly recorded higher grain,

Table 1: Effect of fertility levels and biofertilizers on vields and protein content of wheat

Yield (tha™)
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Pooled
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straw and biological yield over control during both the years
of the study. On pooled basis, the corresponding increases
weretothe tune of 23.27 and 11.92, 21.66 and 9.90 and 22.37
and 10.77, respectively.

Effect on protein contentingrain :

Protein content of wheat grain significantly influenced
by fertilizer application during the both the years of
experimentation (Table 1). On pooled basis, RDF recorded
maximum (11.11 %) protein content, which was found at par
with vermicompost 1.50 and 3.00 t ha' along with 75 % and
RDF of chemical fertilizers and found significantly superior
over rest of the treatments. Data further revealed that seed
inoculation of Azospirillum and Azospirillum + PSB
significantly recorded higher protein content over control and
registering 5.89 and 14.99 per cent on pooled basis.

Effect on N, Pand K uptake:

Application of vermicompost 3.00t ha + RDF brought
about significantly higher NPK uptake by grain, straw and
total NPK uptakeby wheat crop after harvest over
vermicompost 1.50 and 3.00 t ha. It was found to be at par
with vermicompost 1.5 tha alongwith 50 and 75 % RDF and
vermicompost 3.00 t ha' + 75 % RDF. The corresponding
increaseswere by 115.50, 109.25and 114.12inN uptake; 118.01,
111.91 and 116.22 in phosphorus uptake and 54.39, 49.64 and
50.57 in potassium uptake, respectively over vermicompost
1.50t ha'by grain, straw and total uptake by the wheat crop
on pooled basis. Seed inoculation of Azospirillum and dual

inoculation of Azospirillum + PSB significantly recorded
higher NPK uptake by grain, straw and total uptake over
control. Application of Azospirillum + PSB significantly
recorded 44.00, 42.20 and 43.61 per cent in nitrogen uptake;
43.62, 42.11 and 43.19 per cent in phosphorus uptake and
26.85, 24.91 and 25.30 per cent in potassium uptake by grain,
straw and total uptake, respectively.

The positive response of vermicompost with chemical
fertilizers viz., nitrogen and phosphorus on yield could be
ascribed to over all improvement in the crop growth due to
better nutritional environment, enabling the plants to absorb
more nutrients as is evident from the enhanced content and
uptake of nutrients. An increase in uptake of plant nutrients
empowered the plant to manufacture more quantity of
photosynthates, accumulating them in reproductive parts.
The nutrient uptake by crop islargely dependent on dry matter
accumulation, nutrient concentration in plant and available
nutrient status of the soil. The uptake in grain and straw and
total uptake of NPK increased in the aforesaid treatments
because of higher availability of these nutrients and higher
biomass yield. Similar results have also been reported by
Thakur et al. (1990), Vermaet al. (2002), Jat et al. (2006) and
Sarmaet al. (2007).

Significant improvement in grain yield under dual
inoculation could be ascribed to the fact that yield of crop is
function of several yield components which are dependent
on complementary interaction between vegetative and
reproductive growth of crop. Further, in preceding paragraphs
it has been well emphasized that dual inoculation played vital

Table2:
2003-04 and 2004-05)

Effect of fertility levelsand biofertilizers on nitrogen, phosphorus and potassium uptake by grain, straw and total wheat (pooled of

Nutrient uptake (kg ha®)

Treatments Nitrogen Phosphorus Potassium

Grain Straw Total Grain Straw Total Grain Straw Total
Fertility levels
RDF 100 % 81.92 23.29 105.21 14.55 5.62 20.17 18.05 73.23 91.27
Vermicompost 1.5t ha* 41.17 11.67 52.84 7.22 2.77 9.99 12.76 51.57 64.33
Vermicompost 3.0t ha 53.78 15.20 68.99 9.70 3.57 13.27 14.97 59.11 74.08
Vermicompost 1.5 t ha' + 50 % RDF 57.02 16.07 73.09 10.26 3.79 14.05 15.58 60.89 76.47
Vermicompost 1.5t ha+ 75 % RDF 86.66 23.75 11041 15.39 5.59 20.98 19.44 74.88 94.32
Vermicompost 1.5t ha*+ 100 % RDF 87.82 24.25 112.07 15.61 5.77 21.38 19.64 76.63 96.27
Vermicompost 3.0 t ha* + 50 % RDF 67.41 18.97 86.38 12.04 4.49 16.53 16.80 66.78 83.58
Vermicompost 3.0t ha' + 75 % RDF 86.88 23.88 110.76 15.68 5.68 21.35 19.46 75.66 95.12
Vermicompost 3.0 t ha* + 100 % RDF 88.72 24.42 113.14 15.74 5.87 21.60 19.70 77.17 96.86
C.D. (P=0.05) 513 1.89 5.310 1.089 0.453 1.192 1.705 6.187 6.430
Biofertilizers
Control 60.13 16.80 76.93 10.73 3.99 14.72 15.42 60.97 76.39
Azospirillum 70.40 19.82 90.22 12.59 4.72 17.31 17.15 68.17 85.32
Azospirillum + PSB 86.59 23.89 110.48 15.41 5.67 21.08 19.56 76.16 95.72
C.D. (P=0.05) 2.78 .810 2.970 0.527 0.189 0.585 0.781 2.655 2.886
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role in improving three major aspects of yield determination
i.e. formation of vegetative structure for higher photosynthesis,
strong sink strength through development of reproductive
structure and production of assimilatesto fill economically
important sink. The significant increase in straw yield under
dual inoculation of Azospirllum + PSB seems to be dueto
their direct effect in improving biomass plant?, while
indirect effect might be on account of increase in
morphological parameters. Further, biological yield is a
function of grain and straw yield. The profound influence
of dual inoculation of biofertilizer on both these events
have been mediated via higher photosynthetic efficiency
and nutrients accumulation which ultimately led to
production of higher biologicd yield. Sarmaet al. (2007) also
reported same findings.

Effect onyield and nutrient uptakeby residual fodder maize:

Application of vermicompost at 3.00 t ha +RDF being
at par with vermicompost at 1.50t ha + 75 % RDF and RDF
and vermicompost at 3.00 t ha! + 75 %RDF recorded
significantly higher green and dry fodder, nitrogen and
phosphorus uptake by residual fodder maize and by wheat +
fodder maize system than remaining levels.

Significantly higher green and dry fodder yield, nitrogen
and phosphorus uptake by residual maize and N and P uptake
by wheat + fodder maize were recorded under seed treatment
with Azospirllum + PSB (Table 3 and 4). On pooled basis,
respective seed treatment with Azospirllum and Azospirllum
+ PSB resulted in 13.56 and 29.35, 8.56 and 19.89, 14.98 and
28.37,17.58and 38.73, 16.03 and 35.39 and 17.59 and 40.85 per
cent higher green and dry fodder yield, nitrogen and
phosphorus uptake by residual maize and N and P uptake by
wheat + fodder maize over control.

Nitr ogen and phosphorusbalance sheet :

Balance sheet over the wheat- green fodder maize system
(Table 5 and 6) revealed that all the applied treatments to
wheat crop decreased negative balance of nitrogen and
phosphorus after harvest of both the crops except application
of vermicompost at 3.00t ha' + RDF in nitrogen during 2005.

Datain Table5 and 6 further reveal ed that after harvest
of wheat — green fodder maize crop shows that seed
treatment with Azospirillum + PSB reduced negative
balance of nitrogen and phosphorus than control during
both the years of study.

Economics:

The highest net returns and B: C ratio were observed in
vermicompost at 1.50t ha + 75% RDF in wheat and wheat +
fodder maize during both theyearsaswell ason pooled basis
(Table 7). Seed inoculation with Azospirillum+ PSB recorded
maximum net returns and B:C ratio in wheat (Rs. 38374 hat
and 3.17) and wheat + fodder maize system ( Rs.59020 ha' and

Table 3 : Effect of fertility levels and biofertilizers on residual fodder maize vield and nutrient uptake by fodder maize

Uptake by fodder maize (kg ha™)

Nilrogen

Fodder maize yield (q ha™')

Phosphorus

Dry

Green
2004-05

Treatments

Pooled

2003-04 2004-05 Pooled 2003-04 2004-05

Paoled

2004-05

2003-04

Pooled

2003-04

Fertility levels
RDF 100 %

21.86

23.02
11.41

13.08
16.31

20,71

114.77
66.54

114.94
71.31
78.45
83.70

114.59
61.77
67.18

8.07
5.61
5.99

6.80

8.29
5.82

7.85
5.40
5.75
6.52
7.80
197
7.03

23.54
8.

23.78

2330
18.07
19.40

22.13

10.92
12.29
15.19

2L

10.43
11.49
14.07

18.41

18.75

20.00

ha!

72.81

19.70

ha™

87.67

81.64

7.07
827
8.46
7.60

ol
el

22.70
2536

2557

ha™ + 50 % RDF
ha'+ 75 % RDF
ha™+ 100 % RDF
ha' + 50 % RDF
ha' + 75 % RDF
ha'+ 100 % RDF

18.02
23.30
2373

19.42
24.70

25.31

18
36

25
23.38

25.01

25

2514
23.09
25.09
25

23.66
25.68

25.75

05

25.39
25.43

8.70
0.76

811

11

B T T R ey

Vermicompos

Vermicompos

Vermicompos

Vermicompos

Vermicompos

Vermicompos

Vermicompos

Vermicompos
CD (P=0.05)
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1.49 2.81 1.53

8.11

13.48 10.16

0.50

0.70

1.67

Biofertilizers

15.93
18.73

22.10

16.92
20.00
23.34

14.94
17.45

94.18 90.08
20.85
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97.14

110.10

6.77
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7.66
835
0.34

20.30 6.55

0.54

-

20.05
22.75
25

Control

103.58

110.01
121.

7.05
7.89
0.37

23.05

34

23.
26.54

Azospirillum

115.64

4.21

17

8.12
0.25

26.25

.97
1.35

Azospirillum + PSB

CD (P

0.64

1.09

0.72

4.92

7.00

0.72

1.23

0.05)
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YIELD, NUTRIENT UPTAKE & QUALITY OF WHEAT AS AFFECTED BY FERTILITY LEVELS & BIOFERTILIZERS & THEIR RESIDUAL EFFECT ON FODDER MAIZE

3.91) whichwasfound significantly higher over Azospirillum
and control during both the years.
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