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Influence of Maize - Legume Associations and Nitrogen Levels
on Growth and Dry Matter Accumulation of Rainfed Maize*

BABOOJI GANGWARL and G.S. KALRAZ

Studies were conducted at the research farm, Meerut University, Meerut in
Kharif 1973 and 1974, to find out the effect of nitrogen and legume associations
on growth and dry matter accumulation of rainfed maize. Growing of greengram,
blackgram and cowpea has stimulating effect on meize growth and its dry matter
26 were more apparent at

accumulation. The effecis of legume on growth of m
%aier'staga of maize life cycle. Application c\? nitrogen was found essential for the
better growth of maize grown either alone sociation with legumes. However
the amount of niirogen required for better growth depends upon rainfall distribution

of two years.

Maize (Zea mays Linn) growth rates of nitrogen when it is grown
and its G‘w ma i accumulation is with legumes is meagre. Therefore, to
‘“cuw"re deficiancy findout the effect of nitrogen and

by th f legume associations on growth and

nutrient siderable improve dry mn accumulation of rainfed
in the general wth and dry matter maize, the observations: were made
accumulation of maize plants due to and data were collected on the leaf
application of fertilizer nitrogen has area index (LAl), relative growth
been reported by several workers rate (RGR) and dry matter accumu-
Saxena, (1962} and Gonske and Keeney; lation at different growth stages of
On the other hand Warburton (1915) maize grown in association with diff-
has reported an additional growth of erent legumes at various nitrogen

'
non-legumes when grown with legu- levels.

; oy ) ~ 4008
mes. Guljaev and E:‘?GUScai (1963) MATERIAL AND METHODS
concluded that the effect of legume

association with non-legume Wwas The experiment was conducted
spemflc and root secretions of soybean in a randomised block design, with
and cowpea stimulated the growth of factorial concept, replicated four times
maize. However, work carried out on at the research farm, Meerut Univer-
growth any dry matter accumulation sity, Meerut during Kharif 1973 and
of rainfed maize in relation to different 1974. The Soil (0—25 cm) was sandy

# Forms part of Ph.D thesis submitted by first authot.
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clay loam (pH - 7.1, total N-0.0469
and organic carbon 0.509) with good
drainage.

The treatment
combinations of
(C4, maize pure; C,, ma >
gram; C; maize + groundnut; C,,
maize + soybean; Cs, maize
gram and Cg,
three levels of
120 Kg./ha.) the dose of
nitrogen and full dose of P, O5 and
K2O were' applied as basal. Remain-
ing half nitrcgen weas side dressed
to maize rows at ]
Maize was sown at a distanc
from row to row and 25 cm fic
to plant. One row Jurn
was sown in betw maize rows.
The plant to plant istance within
the legume crop was 10 cm except
for soybean w“m was sown at b
distance only.

Q.
N

maize; Type-44 greengram
groundnut; Clark-63 soybea
blackgram and >1isa
cowpea.

Leaf area per plant was calculated
by Leaf product method viz. length x
maximum width x facter 0.75 (Mont-
gomery, 1911). Based on leaf area per
plant the leaf area per plot
lated and than leaf area
is the ratio of the total plan:
the land area, was workec
of increase in ory matter
unit dry weight is
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of various component
ffed in to small pieces,
for fresh
for dry matter

thoroughly

hour

24 and
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of dry matter
N whe ey A
was worked out from

fresh weight data.
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and increas
eafter, it decrea:
the years (Table-1)
associations on

the yosars. At knee !
of maize with 1

£ "
favou

tage, growing
cowpea and
increased the LAl
Y ne. At maturity
stage in 1873, growing of maize with
and cowpea were found
I superior in increasing
Al over maize alone, while in 1974
with greengram and
the maize plants in
LAl compared to
i grown afone. The in-
crease in LAl of maize when grown
with legumes w on acccmt of
increase in number of functioning leaf
increase in !@af area/

and thejcoy
t area.
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Application of 80 and 120 kg N/ha
Increased LAl of maize significantly
over 40 kg N/ha at different stages
of maize growth during both the years
except at silking stage during 1973,
when 120 Kg N/ha level was also
significantly superior over 80 kg. N/ha
The increase in LAl with increase
of nitrogen levels was due to the
fact that the application of nitrogen
increased the number of functioning
leaves considerably as also reported
by Nair (1962).

Relative Growth Rate (RGR)

The significant effect of maize -
legumes associations on RGR values
was recorded at later crop growth
period from silking te maturity during
both the years (Table-1). In 1973,
growing of greengram and cowpea
with maize was found to be signi-
ficantly superior in increasing RGR
values of maize compared to maize
alone. In 1974, the RGR values were
significantly higher when blackgram
and cowpea was grown with maize
compared to maize alone. The increase
in RGR of maize whein grown with
legumes was due to the fact that the
growing of legumes increased the
photosynthesis capacity (LAl) of maize
considerably.

Application of 80 and 120 Kg N/ha
significantly increased RGR over 40
Kg N/ha throughout the growth period
during both the years. However, 80
and 120 Kg N/ha levels were not
significant among themselves except
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at_early period of growth during 1974.
The increase in RGR with the increase
in nitrogen level was due to the fact
that nitrogen plays a leading role in
photosynthesis. With the increase in
leaf area, photosynthesis increases
which results better growth rate.

Dry Matter Accumulation

The total dry matter accumulation
was slow from seedling emergence to
knee high stage, it was rapid during
the period from knee high stage to
silking stage. Maximum total dry
matter was attained at maturity
because of grains.

The cffect of maize - legume as-
sociations on total dry matter accumu-
lation in maize was significant at
maturity during both the years and at
silking stage during 1974 only (Table
). In 1974, at silking, growing of
maize with blackgram and greengram
resulted significantly higher dry matter
accumulation compared to maize alone.
However, the differences were non-
significant when maize was grown
with other legumes like groundnut,
soybean and cowpea. At maturity,
growing of greengram and cowpea
with maize was found helpful in increa-
sing dry matter accumulation in maize
comparcd to when it was grown
alone during both the yesars. However,
differences in contributions of legumes
to dry matter accumulation in maize
were more pronounced during 1973
compared to 1974 which was on
account of differences in rainfall
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distribution and growth of maize and
legumes. The increase in dry inatter
accumulation in maize when grown
with legumes may be due to stimulated
effect of legumes through root secre-
tions ~ (nitrogen) on maize. Similar
results has also been reported by
Guljaev and Rousal (1963). *

Application of 80 and 120 Kg N/ha
significantly increased total dry matter
accumulation per plant over 40 Kg
N/ha at the stages of crop growth
during both the years. The differences
among the levels of nitrogen became
more clear with zdvance in the age cf
crop. The difference between 80 &and
120 Kg. N/ha level was non-significant
among themselves at all the steges
of growth during both the years excent
at knee high and silking stage during
1973. The increase in dry matter accu-

mulation in maize was on account of-

beneficial effects of legumss &nd
nitrogen levels on photosynthesis
system (NAR) and capacity-for photo-
synthesis (LAl).

It is seen that legumes like green-
gram, blackgram and cowpe2 in as-
sociation with maize performed better
which results better growth and dry
matter accumulation of maize as com-
pared to other legumes. This may be
due to more excretion of nitrogen by
these legumincus creps and bencficial
effects on root growth of maize as
aliteady reported by Gangwar and
Kalra (1978). The additionali bene-
ficial effccts of legumes on maize
¢ owth may also be on account of

EFFECT OF MAIZE LEGUME ASSOCIATIGN AND ‘N’ LEVELS

soil moisture conservation and natura
control of weeds. Warburten (1915)
also observed additional growth of
non-legumes when grown with legumes
It was noted that the favourable effects
of legumes on growth charactors of
maize were more apparent at later stage
of maize life cycle. This may be owing
to release of surplus nitrogen from the
root nodules of legumes at later stage
for the utilization of maize..

The grain vyield date (Table-Ill)
also revealed that the contribution of
legumes like greengram, blackgram
and cowpea towards maize yield was
comparatively higher than the ground-
nut and soybean. Maximum vyield ofl
maize was recorded when it was
grown in association with cowpea and
blackgram in 1973 and 1974 respecti-
vely. The variation in yield of maize
in different cropping treatments from
year to year was due to fluctuations in
the growth of legumes on account of
differences in climate of two vyears.
The growing of legumes with maize
did not show any significant increase
in straw yield of maize. But, the grow-
ing of greengram, cowpea and black-
gram with maize slightly increased the
protein content in maize grain as com-
pared to maize when dgrown with
groundnut and soybean. The contri-
bution of legumes to grain yield and
protein content but not to stover yield
clearly shows that the nitrogen secra-
tions from legumes nodti! has its
beneficial effects on maize at later
stage.
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distribution and growth of maize and
legumes. The increase in dry inatter
accumulation in maize when grown
with legumes may be dus to stimulated
effect of legumes through rcot secre-

tions * (nitrogen) on maize. Similar
results has also been reported by
Guljaev and Rousal (1963). 5

Application of 80 and 120 Kg N/ha
significantly increased total dry matter
accumulation per plant over 40 Kg
N/ha at the stages of crop growth
during both the years. The differences
among the levels of nitrogen became
more c'ear with advance in the age of
crop. The difference between 80 and
120 Kg. N/ha level was non-significant
among themselves at all the stzges
of growth during both the years excent
at knee high and silking stage during
1973. The increase in dry matter accu-
mulation in maize was on account of
beneficial effects of legumss &and
nitrogen levels on photosynthesis
system (NAR) and capacity-for photo-
synthesis (LAI).

It is seen that legumes like green-
gram, blackgram and cowpez in as-
sociation with maize periormed better
which results better growth and dry
matter accumulation of maize as com-
pared to other legumes. This may be
due to more excretion of nitrogén by
these legumincus crops and bencficial
effects on root growth of maize as
already reported by Gangwar and
Kalra (1978). The additional bene-
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soil moisture conservation and natura
control of weeds. Warburton (1915)
also observed additional growth of
non-legumes when grown with legumes
It was noted that the favourable effects
of legumes on growth charactors of
maize were more apparent at later stage
of maize life cycle. This§ may be owing
to release of surplus nitrogen from the
root nodules of legumes at later stage
for the utilization of maize..

The grain vyield date (Table-Ill)
also revealed that the contribution of
legumes like greengram, blackgram
and cowpea towards maize yield was
comparatively higher than the ground-
nut and soybean. Maximum vield ofl
maize was recorded when it was
grown in association with cowpea and
blackgram in 1973 and 1974 respecti-
vely. The variation in yield of maize
in different cropping treatments from
year to year was due to fluctuations in
the growth of legumes on account of
differences in climate of two years.
The growing of legumes with maize
did not show any significant increase
in straw vield of maize. But, the grow-
ing of greengram, cowpea and black-

gram with maize slightly increased the

protein content in maize grain as com-
pared to maize when grown with
groundnut and soybean. The contri-
bution of legumes to grain yield and
protein content but not to stover yield
clearly shows that the nitrogen cecra-
tions from legumes nod
beneficial effects on
stage,
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The stover yield and protein con-
tent of maize grains was found to be

. significantly higher at 80 Kg N/ha level

as compared to 40 Kg N/ha, but it was
on par with 120 Kg N/ha level during
both the years. Similar trend on grain
vield of maize was also recorded
during 1974. But, in 1973 the appli-
cation of 120 Kg N/ha resulted signi-
ficantly higher grain yield of maizg
over 80Kg N/ha. In case of legumes
it was seen that the mean yield of
legumes decreased slightly with increa-
sing levels of nitrogen. However,
the reduction was not significant which
was due to the proper placement of
nitrogen (urea) with maize rows
Therefore, the application of nitrogen
was found essential for the better
growth of maize. However, the quan-
tity of nitrogen required depends upon
the rainfall distribution of two vyears,
In 1973, a dose of 120 Kg N/ha was
sufficient. This was due to fact tha
in 1974, the rainfall pattern was
very erratic ddring crop growth
period, which resulted in poor utili-
zation of nitrogen by maize. There
fore, 120 Kg N/ha failed to show its
superiority over the lower dose of

nitrogen.

It is concluded that when legumes
like blackgram and grsengram are
grown with maize, nitrogen application
about 80 Kg N/ha seems sufficient
to affect maize crop favourably.
But, the application of 120 Kg N/ha
is required when maize is grown
alone or with soybean (under poor

[Vol. 68 No, 7

nodulation condition). This clearly in=
ticates that blackgram and greengram
con tribute more atmospheric nitrogen
for the welfare of associated crop
of maize as compared to soybean.
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BABOOJI GANGWAR and KARLA [Voi. 68 No, 7
TABLE Il Influence of maize - legume associations and nitrogen levels on total dry matter accumula-
o tion (gm/plant) of maize at its different stages of growikh.
ol
e .
w ] Stages i s
si¢ Treatments Knee high Sitking Maturity ,
Th 1973 1974 1973 1974 1973 1974
of e e T R : - (= e
f
.ac C1 - Maize pure 10.3 4.3 56 9 48.7 284,18 121.8
Inc
lea Co - Maize < green gram 10.7 4,4 55.4 65:6 335.4 134.2
by i C3 - Maize 4+ Groundnut 10.2 48 591 49.4 242.9 119.8
Re C4 - Maize + Scybean 10,4 4.4 555 52,1 215.4 123.9
Cs - Maize + black gram 10.7 4.7 67,7 6757 2241 133.9
leg Cg - Maize + Cowpea 10.1 4.9 55,6 52.5 335.6  125.6
wag SE + 027 0.2 2,18 2.39 7.28 4.97
peri i
bot} CD at 5% NS NS NS 6.79 20.74 14,11
groy N1 - 40 Kg N/ha 9.6 4,1 43,5 46.1 180,15 4107
with
ficar Ny - 80 Kg N/ha 10,5 4.8 68,2 56.8 244.6 136.9
valu Ny - 120 Kg N/ha 11,2 4.6 68.5  34.8 2359  131.9
aloni
: nl SE 4 0.19 0.15 1.54 1.69 5.16 3.51
signj =
and . CD at 5% 0.55  0.44 4.37 4,81 14,65 9,98
compa Lets
in RG
legum: N3, Mot Significant At maturity dry matter includes grain yield/plant also.
growis
photc
consii
A 3
signif
Kg N/
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