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Rosults of a live year field trial fn a permanent layoul showed thal no mor: than:

100 par cent replanishment of nitrogen removed by weeds was necessary Lo reduce weed

competition, Increasing rates of simazine significantly increased maire yield buo

singe it

tended to decroase wheal vietds, half a kilegram of simazine as pre-emesgence o ."E'."JIT-

ment was tha best treatment vis-a-vis freadom froam haemful residual effect of highes

rates on wheat,

Pre + post-emergence application providing 0.5 kg 2.4-Dfha elong

with replenishment af 100 per zent N removed by weeds was the most bensficial

treatment, Increase in maize yield end reduction in weed dry  matis production  wilh
the use of simazine at half & kg/ha rate were 4.2 and 13.2 g/ha. respuctively without

harmful effect on wheat.

In areas where maize precedes
wheat, recommendations for chemical
control in maize with triazines shouid
1ake into account the residual effect on
wheat since the latter has been reported
to be highly susceptible to residues of
triazine (Saroha and Singh, 1971). An
adverse residual effect of triazines on
wheat in the first few years may not be
decernible with one kg/ha chemical,
but over a period of several vears
adverse effects are noted. Since in-
come and yield potential from wheat
are more, it is necessary to adjust the
time and application rate of triazines to
maize so that it has no residual effect
on wheat. Weeds cause reduction in
crop vields by mainly competing for
nitrogen; it is likely that replenishment
of N removed by weeds may reduce the
severity of competition and thus may
affect the application rate of herbicide
to maize. Thus to ascertain how far
the replenishment of N in maize and

wheat crops in rotation and how a
variation in time of application of herbi-
cides can increase maize yield without
affecting wheat yield, an experiment
was conducted. '

MATERIALS AND METHODS

The treatments for the experiment
comprised combinations of nitrogen
replenishment levels (100, 125, 150,
175 and 200 per cent of N removed by
weeds) and three levels of herbicides
(0.5, 1.0 end 1.5 kg/ha) applied as pre
+ post, and post-emergence. The
removal of nitrogen by weeds is esti-
mated as 40and 30 kg N/ha in the
Kharifand Fab/ season respectively.
Replenishment of N was calculated on
these basis, Simazine was applied as a
pre-emergence treatment and atrazine
as a post-emergence treatment as the
former is not water soluble. In com-
bined pre + post-emergence half of the
dose of herbicide was applied as pre-
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e'rne_rgema through simazine and the
half as post-emergence through atra-
zine, In case of wheat, 2, 4-D sodium
salt was applied as pre-emergence and
2, 4-D amine salt as post-emergence.
In pre 4 post-emergence treatment
helf of the dose of 2, 4-D sodium salt
was given as pre-emergence treatment
and the other hali as post-emergence
treatment through amine salt. The
experiment was laid out in a rando-
mized block design with three replica-
tions. This design was used for expéri-
mentation as thefield is very uniform
and the coefficient of variation in earlier
experiments have not exceeded more
than 20 per cent. The experiment was
conducted for a period of five years on
the same site. Maize Ganga 5 and
wheat S 227 were used as test crops.
The 100, 125. 150, 175 and 200 per-
cent N replenishment levels were
applied to both crops and corresponded
to 40, 50, 60, 70 and 80 kg/ha in case,
of maize and 30 37.5, 45.0, 52. 5 and
60 kg/ha respectively, in case of wheat.
In addition, maize and wheat each
received 70 kg N and 40 kg P,O./ha
per year. The soil of the experimental
field was a clay loam of pH 8.5 and
contained 0.86 per cent organic carbon,
0.05 per cent {otal N, 36 kg/hao avai-
iable P,O., 180 kg/ha available K and
3.4 per cent free calcium carbonate.

RESULTS AND DISCUSSION

Table | shows that no more
replenishment of nitrogen than that
removed by weeds was necessary for
reducing weed competition. Pre-emer-
gence application of simazine increased
maize grain production by 2.2 g/ha
(11.5 per cent) in comparison with
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post-emergence treatmant of atrazine
with a concomitant decrease in weed
dry matter production by 4.2 q/ha(26.4
per cent). Pre-emergence application
of simazine increased the uptake of
nitrogen by maize and reduced its up-
take by weeds in all years. The increase
and decrease in the uptake by maize
and weeds were 4.0 and 5.7 kg/ha
respectively on an average. Combined
pre and post-emergence treatment was
as good as pre-emergence treatment of
simazine. Effective weed control and
higher yield of maize with pre-emer-
gence application of simazine or atra-
zine were also reported by Mani et a/,
(1970).

Maize grain production went on
increasing with the increasing levels of
triazine herbicides with a concomitant
decrease in weed dry matter production
except in the vyear 1270-71. ‘When
compared with 05 kg/ha, an applica-
tion rate of 1.5 kg/ha increased grain
yield by 2.7 g/ha (14.1 per cent} and
reduced weed dry matter production by
7.9 q/ha (45.1 per cent). Even an
application of 0.5kg of herbicide
increased grain production by 4.2 g/ha
and reduced weed dry matter produc-
tion by 13.2 g/ha in comparison with
control. The overall eifect of triazines,
except in 1970-71, wes also found
significant in increasing grain yield and
decreasing weed div matter production
over control by 5.6 and 17.4 g/ha
respectively. These findings are in
conformity with those of Mami er al.
(1970).

Data in Table Il show thot replenish-
ment of N removed by weeds had no
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efiect on grain yield, weed dry matter
production and uptake of N by wheat
or weeds. In general pre 4+ post-
emergence application of 2,4-D
increased grain production. Pre . post
and post emergence treatments reduced
weed dry matter production by 2.1 (74
per-cent) and 9.6 q/ha (78 per cent) and
reduction by in the weed uptake by
16.7 166 per cent) and 18.8 kg/ha (75
per cent)respectively in comparison
with pre-emergence treatment.  Higher
wheat yields with pre 4+ post or post-
emergence application of 2, 4-D were
also reported by Singh (1967). Though
weed dry matter production under post-
emergence treatment was the least i. e.
2.7 q/ha’ only as against 12,3 g/ha
under pre-emergence treatment, the
reduction in the weed dry matter
production as a result of post-emer-
gence treatment was not found associ-
ated with increased production of
wheat. This might be due to an
increased area alfected in  wheat
because of greater herbicide residues
left under post-emergence treatment in
maize and partially due to off-getting
of any weed control advantage with
post-emergence of 2, 4-D by bringing
in deformitive effect on wheat.

The combined pre + post-emer-
gence application appeared to have
diluted the concentration effect. Harm-
iul effects of post-emergence of 2, 4-D
on wheat were also reported by Nel
and Hammes (1968). Reduction in the
yield of wheat due to higher rates of
simazine or atrazine applied to maize
were also reported by Milojic and
Misovic (1969) and Bagdanuski (1968).
Cecreased weed dry matter production
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could not make up the loss due to resi-
dual effect of triazines on wheat as
exhibited by a greater percent area
affected and the highest grain vield in
wheat (39.1 g/ha) was obtained when
only half a kilogram simazine was
applied to previous maize crop.

An application of no more than 0.5
kg/ha herbicide was required to control
weeds in wheat field as rates higher
than this tended to significantly reduce
grain production. When compared
with 1.0 kg of 2, 4-D per hectare, an
application of 0.5 kg/ha increased
wheat grain production by 1.6, 3.1, 3.0,
1.8 and 0.8 a/ha, respectively in 1968
69 10 1972-73. Corresponding increa-
ses over 1,6 ka/ha application rate were
3.7,3.4,7.0,6.8 and 2.1 g/ha, respec-
tively. Data also show that decreases
in wheat grain production by an incre-
ase in the application rate of 2, 4-D
from 05 kalha over 1.0 kg/ha were
less than those accuring from an appli-
cation rate of 1.5 kg/ha over 1.5 kg/ha.
Averaged over five years, increases
from an application rate of 0.5 kg/ha in
comparison with 1.0 and 1.8 kg ha
were 2.1 (5.6 per cent)and 4.5 q/ha
(13.3 per cent) respectively.

Data (Table Il) also show that appli-
cation of 2, 4-D is necessary for weed
control in wheat and withholding its
application, severely increased weed
competition and decreased crop yields.
These date further show the severity of
residual effect on wheat of triazines
applied to maize. I, therefore, appears
that lower yields in plots receiving more
than 0.5 kg ha of 2,4-D. When £, 4-D
partly due to an adverse effect of tria-
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zinesapplied to maize and partly due to
deformitive effect of 2, 4-D was not
applied wheat grain yield was 35.1,
' 35.2 and 32.0 q ha under 0.5, 1.0 and
1.5 kg ha' of triazines applied to maize
as against 39.1, 37.0 and 34.5 qha
of grain yields respectly when 2, 4-D
was applied at the rate of 0.5, 1.0
and 15 kg hs.

Poste-mergence  application ot
2,4-D had a significantly better effect on
uptake of nitrogen by grain and there
was not much difference between the
uptake of N under pre + post. and
post-emergence treatments but the dif-
ferences were significant over pre-
emergence treatment in all years except
in -1971-'72. Post-emergence treat-
ment resulted in a significantly decre-
ased uptake of N by the weeds in all
years. On an average post - emerge-
ence oOr. pre4plus post - emergence
treatments increased the uptake of N
by 11.0 (13.4 per cent) and 12.0 kg/
ha (14.6 per cent), respectively. The
corresponding decrease in N uptake
by weeds were 16.7 (66.2 per cent)
and 18.8 kg/ha (74.6 per cent) respec-
tively over pre - emergence.

Upizke of nitrogen by wheat
grain though tended to decrease with
an increagse in the appllcation rate of
2, 4-D but the differences were signifi-
cant in one out of four years. There
was, however, a significant reduction
every year in the N uptake by weeds
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due to an increase in the herbicide
application rates. On an average,
application of herbicides increased the
uptake of N by grain by 5.0 (5.6 per
cent) and decreased the uptake of N
by weeds by 19.7 kgha (59.9 per
cent) over control.

This experiment forms a part of a
PL - 480 Scheme, and the authors are
grateful for the financial support recei-
ved from the USDA,
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