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Response of wheat (Triticumaestivum L.) to
Integrated nitrogen management andthelr resdua
effect onsucosading foragecowpea(Mgnaunguiculata

L)

M P.K. SURYAWANSHI, V.D. PAGAR, R.S. KALASARE AND A.C. SADHU

SUMMARY : Field experiment was conducted at B. A. College of Agriculture, Anand (Gujarat) during
Rabi season of 2012-13 and 2013-14 to eval uate Response of wheat (TriticumaestivumL.) to integrated
nitrogen management and their residual effect on succeeding forage cowpea (vignaunguiculata L.).
Seven Nitrogen management treatments through chemical fertilizer and manures and three levels of
Bio-fertilizer inoculation werereplicated three times. Result of the experiment revealed that75% RDN +
25% RDN from FY M when appliedin the wheat it produced higher growth, yield attributing characters,
grainyield (3716 kg ha?) and net returns (Rs. 29304 hat) while, application of 100% RDN (120 kg N)
produced higher straw yield (7771 kg ha) of wheat. The seed inocul ation with Azotobacter chroococum
and Azospirillumlip oferummaximize the growth, yield attributing characters, yields of wheat (3328 kg
ha) and secured higher net return (Rs. 21932 ha').However, green fodder (275 g ha?), dry matter yield
of succeeding forage cowpea (66 q ha) were significantly influenced by residual effect of treatment
25% RDN + 25% from FY M + 25% from V C + 25% from CC. Azotobacter + Azospiriliuminoculation
treatment were maximize green fodder 250 and dry fodder yield 60 g ha’of wheat-forage cowpea sequence
in sandy loam soils under middle Gujarat Agro-climatic conditions.

How to citethisarticle : Suryawanshi, PK., Pagar, V.D., Kalasare, R.S. and Sadhu, A.C. (2017). Response of
wheat (Triticumaestivum L.) to integrated nitrogen management and their residual effect on succeeding forage
cowpea(MgnaunguiculataL.). Agric. Update, 12 (TECHSEAR-10) : 2697-2701.

BACKGROUND AND OBJECTIVES

Wheat (TriticumaestivumL.) is a cered
grain that people can eat. It is kind of grass
whose fruit is a “head of wheat” with edible
seeds. It wasfirst growninthelevant, aregion
of the Near East. Now it iscultivated all over
theworld (Annon.). It provides about 20% of

total food calories for the human race.
(Hossain et al., 2006).

In India, Gujarat ranks sixth in wheat
production and the area under wheat crop is
about 12.740lakh hectares, average yield
3,155kg ha' with total production of 40.195
lakhtones (Anon., 2013).
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Nitrogen (N) isoften the most deficient of all plant
nutrients. Wheat is very sensitive to sufficient nitrogen
and very responsive to nitrogen fertilization.
(Annonymous, 2001). An adequate and optimum supply
of nitrogen is required for vegetative growth and for
maintaining genetical potential while, the deficit and
excess reduce the production potential of crop (Singh et
al., 2006). The supplementary and complementary use
of organic manures viz., FYM, vermicompost, castor
cake and inorganic fertilizers plays an important rolein
the growth and development of crop (Virmani, 1994).
Non- symbiotic bacteria like Azotobacter and
Azospirillum are potential bio-fertilizers capable of
contributing nitrogen to a number of non-legume crops
by trapping aerial reservoir (Ram and Mir., 2006). The
integrated approach of nutrient supply by using organic,
inorganic and bio-fertilizers is gaining importance,
because this system not only reduces the use of costly
inorganic fertilizers, but also it is an eco-friendly
approach.(Sawarkar et al., 2013).The application of
organic manures may serve as excellent source of macro
and micro nutrients (Kathuria et al., 2005).

The package of practicesso far generated on fodder
cowpea is for getting maximum green and dry fodder
production during lean period of the summer season, as
animal husbandry has become a roaring business.
Therefore, the study was undertaken in the present
investigation as Yield, quality parameters of wheat
(Triticumaestivum L.) and nutrient status of soil as
influenced by integrated nitrogen management and their
residual effect on succeeding forage cowpea
(Mignaunguiculata L.).

RESOURCES AND METHODS

A field experiment was carried out at the College
Agronomy Farm, B. A. College of Agriculture, Anand
Agricultural University, Anand, Gujarat during Rabiand
summer seasons of the years 2012-13 and 2013-14 on
Plot No. A-33 with succeeding forage cowpea (EC-4216)
taken after main crop of wheat (GW-366) on the same
plot

The soil of experimental site was sandy loam with
7.5 pH, organic carbon 0.38 %, EC 26 dsm', available
N 199.5 kg hat, P,0O, 32.17 kg ha* and high K_0 of
389.00 kg ha*. The experiment waslaid out in Factorial
Randomized Block Design having threereplications.

Twenty one treatment combinations comprised of

Agric. Update, 12 (TECHSEAR-10) 2017 :2697-2701

Hind Agricultural Research and Training Institute

sevenNitrogen management through chemical fertilizer
and manures (F) viz, F:100 % RDN (from chemical
fertilizer), F,: 75 % RDN + 25 % RDN from FYM,F.:
75 % RDN + 25 % RDN from Vermicomost,F,: 75 %
RDN + 25 % RDN from Castor cake, F,: 50 % RDN +
25 % RDN from FYM + 25 % RDN from Vermicomost,
F,: 50 % RDN + 25 % RDN from FYM + 25 % RDN
from Castor cake andF,: 25% RDN + 25 % RDN from
FYM + 25 % RDN from Vermicompost + 25 % RDN
from Castor cake and three levels of Bio-fertilizer
inoculation (B)B,:No bio-fertilizer inoculation, B,:
Azotobacterchroococcum (ABA-1) inoculation, B,
Azotobacterchroococcum (ABA-1) +
Azospirillumlipoferum (ASA-1) inoculation. The
required quantity of FY' M, vermi-compost and castor cake
were calculated equivalent to 25, 50 and 75 per cent of
recommended nitrogen as the per treatments and they
were applied uniformly to the respective treatment plots.
The common application of phosphorus along with 50
per cent of the nitrogen as per the treatments through
single super phosphate and urea, respectively were
applied uniformly in the opened furrows as basal.
Remaining 50 per cent nitrogen as per the treatments
was given astop dressing in the form of ureaon the next
day of fourth irrigation. No fertilizer was given to
succeeding forage cowpea.Succeeding forage cowpea
wastaken in layout plots of wheat without disturbing the
plat demarcations. Wheat crop was harvested during the
month of March 2012-13 and 2013-14 years.

OBSERVATIONS AND ANALYSIS

Theresults obtained from the present study aswell
as discussions have been summarized under following
heads:

Effect of nitrogen management :

Treatment F recorded significantly higher plant
height (38.25 cm) at 30 DAS and (65.45 cm) at 60 DAS
in pooled result, as compared to treatment F_, but
treatmentsF,, F,, F,, F,werefound at par with treatment
F,. Thisincreasein plant height it ismight be due greater
transfer of photosynthates from source to sink (Pathak
et al., 2002).

Thetreatment F, recorded significantly taller plant
at 90 DAS (91.91 cm) than treatments F, and F,, but
was found at par with treatments F, F,, F, and F, It
might be due to synchronous supply of nutrient throughout
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during the growth period from combined application of
inorganic sourceswith FY M. (Halderet al.,2008).

Significantly higher number of effectivetillersplant
1(6.09), length of ear (10.58 cm) and number of grains
earhead? (44.45) were registered during pooled result
under the treatments F, It might be due to that organic
and inorganic sources maintained the availability of
nitrogen at optimum level at critical growth stage of the
crop, thus, it increases effectiveness of thetillers. (Bariket
al., 2006).Similar treatment recorded significantly higher
grainyield per plant (13.97 g) and test weight (39.48 g).
Theper centincreaseingrainyield per plant in treatment
F,was 25.06 % over the treatment F, it’s probably due
to better growth and devel opment of crop, whichincrease
uptake of nutrient and better nourishment of grains
resultingin bold size of grain. Kathuriaet al., (2005).

Significantly higher grainyield (3,716 kg ha?) was
found under the treatment F, as compared other
treatments but, it was at par with treatments F, andF, on
pooled analysishasis. The per centincreaseingrainyield
in the treatments F,, F, and F, were43.91, 38.57 and
38.18, respectively over the treatment F..

Anincrease in grain yield under treatment F,was

might be due that application of 75% N through chemical
and 25% from FYM, as organics might have exerted
favorable effect on the soil chemical, physical and bio
logical propertiesresulting of better utilization of nutrients
which in turn resulted in greater values of growth and
yield parameters (Biswas and Reddy,2010).

In pooled analysis, the treatment F, recorded
significantly higher straw yield (7,771 kg ha') was at
par with treatment F,.. Higher straw yield under treatments
F, and F, over the treatment F, was probably due to
higher level of nitrogen gave more vegetative growth
resulting better utilization of nutrients, water, solar
radiation and increased metabolic activity, which might
have produced maximum dry matter production. (Arun
Kumar et al.,2009).

Nitrogen management treatments failed to reflect
their significant effect on harvest index in pooled analysis.
The lowest harvest index (39.45%) was registered in
treatment F, Theresultsarein agreement withthefindings
of Singh et al., (2006).

Effect of bio-fertilizer inoculation :
Treatment B, recorded significantly the highest plant

Tablel: Effect of INM and Bio-fertilizer levelson growth, yield attributing char acter, yields, harvest index, netreturn and BCR of wheat.
(Pooled value of 2 years)
Treatment Plant height (cm) No.of  Length No. of Grain Test Grain Straw HI (%) Netreturn BCR
30 60 O90DAS  eff. of ear grains yidd Wt. yidd yidd (Rs. ha)
DAS DAS tille's  (cm)  earhead®  plant® (9) (kgha')  (kgha)
plant™
Nitrogen management (F)
Fu 3825 6545 89.54 5.90 10.40 43.37 13.05 37.47 3578 7771 46.44 26799 1.99
Fa: 36.78 6398 9191 6.09 10.58 44.45 13.97 39.48 3716 7610 48.99 29304 1.98
Fa: 3589 6093 87.68 551 10.32 42.60 12.11 36.98 3568 7133 50.38 26173 1.87
Fa: 36.00 6136 88.98 513 10.04 43.02 11.66 35.92 3378 6742 50.23 20840 1.68
Fs: 3461 5919 85.85 4.92 9.78 42.65 11.35 33.84 2723 6534 41.94 13909 1.42
Fe: 3477 59.66 86.90 4.76 9.73 42.00 11.27 31.42 2582 6567 39.45 10700 1.32
F: 33.84 56.08 84.09 3.93 9.63 39.63 11.17 30.75 2624 5514 49.66 10220 1.28
SEm. + 0.72 1.36 121 0.17 0.16 0.69 0.23 0.84 71 226 2.72
CD. 2.03 3.82 3.40 0.49 0.45 1.94 0.63 2.36 200 783 NS
(P=0.05)
Bio-fertilizer inoculation (B)
B 3362 5796 86.11 4.92 9.69 41.42 11.39 33.62 3031 6551 47.22 17792 1.59
B.: 3462 60.89 86.71 5.01 10.20 42.05 12.07 34.62 3142 6953 4547 193%4 164
Ba: 3713 6401 90.73 5.60 10.32 4412 12.79 37.13 3328 7013 47.50 21932 1.72
SEm. + 0.55 0.89 0.79 0.11 0.10 0.45 0.15 0.55 47 86 0.98
CD. 1.54 2.50 222 0.32 0.29 1.27 0.42 154 131 243 NS
(P=0.05)
FxB NS NS NS NS NS NS NS NS NS NS NS

NS=Non-significant
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Table2: Residual effect of INM and Bio-fertilizer levelson green fodder and dry fodder yield of succeeding for age cowpea. (Pooled value of 2
ears)

Treatmentsy ) Green fodder yield (g ha) Dry fodder yidld (g ha?)

Nitrogen management (F)

Fu 204 49

Fa: 249 60

Fa: 235 57

Fa: 211 51

Fs: 259 62

Fe: 249 60

F: 275 66

SEm. 12.81 3.09

C.D. (P=0.05) NS NS

Bio-fertilizer inoculation (B)

By 233 56

B.: 238 57

Bs: 250 60

SEm. + 4.35 1.05

C.D. (P=0.05) 12.24 2.95

FxB NS NS

NS=Non-significant

height at 30 DAS and 60 and 90 DAS were recorded
under treatment B, in pooled anaysis. Thismight be partly
owing to their additive effect of nitrogen fixed fromthe
atmosphere and partly owingto synthesis of biologically
active substances which in turn might have stimulated
plant growth parameters. (Kachroo and Ravinder,2006).
The results revealed that significantly the highest
effectivetillersplant(5.06), higher length of ear (10.32
cm) and significantly the highest number of grains
earhead* (44.12) was found at par with treatment B,
Enhancement growth parameters was due to synthesis
of biologically active substances. (Sushilaand Giri, 2000).
Treatment B, recorded significantly the highest grain
yield plant?® (13.05 g), test weight (37.0 g). This
improvement in grainyield plant™ might nutrientswhich
helped in maintai ning better source to sink relationship
by increasing sink capacity by its key role in energy
transformation. Increased nutrient supply influenced the
vegetative growth, which performed indirect function for
formation of hormones cytokinines, which promotes
maximum flowering in the crop resulting in higher yield
attributing characters. (Kachroo and Ravinder,2006).
Significantly the highest grainyield (3,228 kg ha?)
and higher straw yield (7,013 kg ha'') was noticed under
seedinoculation withtreatment B, (Azotobacterchroococcum
+ Azospirillumlipoferum) in pooled analysis. Application
of bio-fertilizersto wheat crop it increase the val ues of
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growth and yield parameters and thereby resulted in the
significantly higher grain and straw yield.

Harvest index of wheat was not influenced
significantly dueto bio-fertilizer inocul ation. However,
maximum (47.50%) and minimum (45.47%) values of
harvest index were noted under treatments B, and B,
respectively in pooled analysis.

Residual effect on succeeding forage cowpea :

Significantly higher greenfodder yield and dry fodder
yield of forage cowpeawasrecorded under thetreatment
F, (25% RDN + 25% from FYM + 25% from VC +
25% from CC). However, non-significant result wasfound
inpooled analysis. Thismight be owingto theavailability
of nitrogen during entire growing season because of slow
mineralization of organic nitrogen from applied organic
manures to wheat crop. (Nag and Roy,2008).

Residual effect of bio-fertilizer inoculation showed
significant variation in green and dry matter yield of
succeeding fodder cowpea. Bio-fertilizer inoculation
treatment B, registered significantly higher green fodder
yield of succeeding forage cowpea (250 g ha?) in pooled
analysisfollowed by treatment.
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