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ABSTRACT: Ex per i ment was con ducted at Pre ci sion Farm ing De vel op ment Cen tre IGKV,
Raipur  dur ing kharif 2008-09 and 2009-10 in split plot de sign com pris ing of three va ri et ies
(Deshi, hy brid and com pos ite) of corn as a main plot while biofertilizers and ni trate salts
com bi na tion in sub plot treat ments. Ob ser va tions were taken at spe cific growth phases of the
crop which clearly in di cated su pe ri or ity of as so ci a tion of grain yield with dif fer ent yield
con trib ut ing morpho-phys i o log i cal traits of corn.

Keywords: Azospirillum, biofertilizers, ni trate salts, cor re la tion co ef fi cient.

Maize or corn is the world’s most widely
grown ce real. It is cul ti vated at lat i tudes rang ing
from the equa tor to ap prox i mately 50° North and
South, at al ti tudes rang ing from sea level to more
than 3,000-metre el e va tion. Of the 140 mil lion
hect ares of maize grown glob ally, ap prox i mately 96 
mil lion hect ares are in the de vel op ing world.
Al though, 68 per cent of global maize area is in the
de vel op ing world, only 46 per cent of the world’s
maize pro duc tion of 600 mil lion tons (Anon ., 1) is
grown there. Low av er age yields in the de vel op ing
world are re spon si ble for the wide gap be tween the
global share of area and share of pro duc tion.

At pres ent, the area cov ered by maize crop in
In dia is about 8.0-8.2 m ha (Anon ., 1). Giv ing
al low ance to dif fer ent grow ing sit u a tions in In dia,
it could, how ever, be safe to ex pect na tional
av er age yields to reach around 3 t ha-1. Di ver si fied
uses of maize for starch in dus try, corn oil
pro duc tion, baby corns, popcorns etc., would
fur ther pro vide the much-needed im pe tus to the
growth of maize. Vir tu ally ev ery part of the maize
plant has eco nomic value, in clud ing the grain, the
leaves, the stalks, the tas sels and in some cases,

even the roots.

Many the sev eral plant mi crobes as so ci a tion is 
na tures one. The high ef fi ciency of ni tro gen
fix a tion com bined with low en ergy re quire ments

easy es tab lish ment on plant roots and tol er ance of
high soil tem per a ture ex hib ited by Azotobactor and
Azospirillum seem to make them ide ally suited as
mi cro bial inoculants far ce real crops un der trop i cal
con di tion re sults of the pre lim i nary field tri als on
crops like rice, wheat, bar ley, sor ghum, maize,
millets are quite en cour ag ing (Saikia et al., 5). The
higher yield po ten ti al ity of maize can not be
man i fested up to the breme due to sev eral bi otic and 
abiotic fac tors among which poor nu tri tional
man age ment is the prime one. The soak ing of seed
with var i ous ni trate salts prior to sow ing of maize,
mustards and okra has shown a pos i tive im pact on
their ger mi na tion as well as on veg e ta tive growth
(Bose et al. 2; Bose and Mishra, 3; Bose and

Pandey, 4).

MA TE RI ALS AND METH ODS

The ex per i ment was con ducted in re search
field of Pre ci sion Farm ing De vel op ment Cen tre,
Indira Gan dhi Krishi Vishwavidyalya, Raipur
(C.G.) In dia dur ing kharif sea son of 2009-10.
Ex per i ment was com prised of three lev els of corn
va ri et ies viz. hy brid, Com pos ite and deshi. The
de sign adopted for ex per i ment was spilt-plot with
three rep li ca tions. Bold and healthy seeds of corn
(Hy brid, Com pos ite and Deshi) were sur face
ster il ized with 0.1% of HgCl2 for five min utes.
These were washed thor oughly and soaked ei ther in 
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dis tilled wa ter or in so lu tion of dif fer ent ni trate salts
con tain ing 15 mM  of ni trate salt i.e. Mg(NO3)2 and 
Ca(NO3)2, in petri dishes on fil ter pa per for 24h.
Seeds were treated with N2 fix ing biofertilizer
(Azospirillum) desolving the seed with 20 g of
biofertilizer (Azospirillum) and 10 ml of wa ter and
pow dered over one kg of seeds. The seeds were
mixed with hand to get proper coat ing. There af ter
the seeds were dried and treated seed were sown
im me di ately in the field at spac ing 60x 25 cm us ing a
seed rate of 25 kg ha. Ni tro gen, phos pho rus and
pot ash were ap plied in the form of urea (46% N),
sin gle super phos phate (16% P2O5) and muriate of
pot ash (60% K2O). Ni tro gen was ap plied in two
splits i.e. ½ at basal, ½ each at 30 DAS, whereas, full
doses of P2O5 and K2O in each treat ment were
ap plied as basal at the time of sow ing. Ob ser va tions
were re corded on as so ci a tion of grain yield with
dif fer ent morpho-phys i o log i cal traits.  Seed yield
was also ana lysed at ma tu rity. Sta tis ti cal anal y sis was 
done as per the standard pro ce dure.

RE SULTS AND DIS CUS SION

Cor re la tion co ef fi cient  pre sented in Ta ble 1

revealed that grain yield ex hib ited sig nif i cant
pos i tive as so ci a tion with test seed weight (0.97)
seed per cob (0.93), cob length (0.87), num ber of
cob (0.88), seed pro tein con tent (0.97) and plant
height (0.86). Test seed weight ex hib ited
sig nif i cant pos i tive cor re la tion with seeds per cob
(0.89), cob length and seed pro tein con tent. Seeds
per cob ex hib ited sig nif i cant pos i tive cor re la tion
with cob di am e ter (0.88), cob length (0.86), seed
pro tein con tent (0.96), num ber of leaves per plant
(0.87) and plant height (0.87). Cob di am e ter
ex hib ited sig nif i cant pos i tive cor re la tion with
num ber of cob (0.91), seed pro tein con tent (0.87)
and num ber of leaves per plant (0.91). Cob length
ex hib ited sig nif i cant pos i tive as so ci a tion with
seed pro tein con tent (0.88), leaf weight ra tio
(0.88), and plant height (0.87). Num ber of cob
ex hib ited sig nif i cant pos i tive as so ci a tion with
seed pro tein con tent (0.92) and dry mat ter
ac cu mu la tion (0.86). Seed pro tein con tent
ex hib ited sig nif i cant pos i tive as so ci a tion with
leaf weight ra tio (0.90) and plant height (0.90).
Leaf weight ra tio ex hib ited sig nif i cant pos i tive
as so ci a tion with plant height (0.88).

Ta ble 1: Cor re la tion co ef fi cient among yield and yield con trib ut ing traits of corn.

Traits 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 1.00 0.35 0.79 0.73 0.77 0.88* 0.65 0.90* 0.80 0.87* 0.85* 0.87* 0.82 0.86*

2 1.00 0.64 0.51 0.47 0.16 0.44 0.29 0.51 0.16 0.63 0.30 0.18 0.16

3 1.00 0.66 0.71 0.68 0.68 0.81 0.85 0.80 0.91* 0.87* 0.72 0.72

4 1.00 0.71 0.72 0.49 0.64 0.73 0.70 0.64 0.50 0.56 0.53

5 1.00 0.83 0.66 0.85 0.86* 0.73 0.78 0.73 0.79 0.78

6 1.00 0.75 0.90* 0.76 0.88* 0.66 0.82 0.82 0.85

7 1.00 0.76 0.71 0.63 0.62 0.74 0.67 0.72

8 1.00 0.92* 0.88* 0.87* 0.96* 0.94* 0.97*

9 1.00 0.81 0.91* 0.85 0.91* 0.88*

10 1.00 0.75 0.86* 0.86* 0.87*

11 1.00 0.88* 0.78 0.81

12 1.00 0.89* 0.93*

13 1.00 0.97*

14 1.00

*, **Sig nif i cant at 5%  and 1% prob a bil ity level, re spec tively.
1-Plant height, 2-Leaf area index, 3-Number of leaves, 4-Dry biomass, 5-Dry matter accumulation, 6-Leaf weight ratio, 7-Specific leaf area,

8-Protein content, 9-Number of cob, 10-Cob length, 11-Cob diameter, 12-Seeds per cob, 13-Test seed weight, 14-Grain yield.
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