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ABSTRACT

Two herbicides namely Arelon
(isoproturon) @ 1.50 kg ha”’! and Envoy
(cynazine + MCPA) @ 2 kg ha™ were
applied post emergence by mixing with
248 kg ha each of sand, gypsum and
single super-phosphate. In another
treatment both of these herbicides were
sprayed followed by water shower.
Weed mortality percentage was higher
in all the Arelon treated plots while with
Envoy application mortality was very
low. Water shower after spray applica-
tion of Arelon was most effective in
checking the weed growth followed by
one hand weeding. Increase in yield
with different methods of application of
herbicides ranged from 11.1 to 66.1 per-
cent. Arelon spray application followed
by water shower was the most economi-
cal treatment which lead to maximum
net benefit. It was followed by one hand
weeding,

INTRODUCTION

Weed infestation in wheat is one of
the major constraints responsible for
low productivity. Yield losses because
of weed infestation may vary from 15-
50% (Gill et al 1979) depending upon
weed density.

Weed control by manual or
mechanical means is in practice since
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long but with the introduction of labour
intensive cropping system this tradition-
al practice has become expensive. In
such a situation, herbicides offer more
practical, effective and economic means
for reducing crop losses. Boyall et al,
(1979) and Angirass and Modgal (1981)
reported beneficial effects of her-
bicides.

A large number of herbicides have
been introduced in Pakistan and their
spray application is mostly recom-
mended. The calculation of their dosage
and spray application is highly skilled
job. Tt oftenly becomes difficult for a
common farmer to operate which
results in phytotoxic effects on crop or
no effect on weeds. Efforts are there-
fore, needed to develop methods which
can easily be used by the farmers.

The present study was, therefore,
undertaken to find out some suitable
methods by dust application of Arelon
(isoproturon) and Envoy (cyananzine +
MCPA) in mixture with sand, gypsum
and single super-phosphate and also as
a spray application followed by water
shower.

MATERIALS AND METHODS

The investigation regarding the
methods of application of herbicides in
wheat was carried out at Agronomic
Research Area, University of Agricul-
ture, Faisalabad, during the year 1987-
88. Wheat variety LU-26S was used as a
test crop. The field was fertilized at the
rate of 80 kg nitrogen and 55 kg phos-
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phorus per hectare. Two herbicides
namely Arelon (isoproturon) and
Envoy (cyanazine + MCPA) were ap-
plied post emergence as a dust by
mixing with sand, gypsum and single
super-phosphate and applied also as a
spray. The treatments included Arelon
(Isoproturon) @ 1.50 kg/ha + Sand,
Arelon @ 1.50 kg/ha + Gypsum,
Arelon @ 1.50 kg/ha + single super-
phosphate, Arelon @ 150 kg/ha +
single super-phosphate, Arelon @ 1.50
kg/ha + water shower after spray ap-
plication, Envoy @ 2 kg/ha + Sand,
Envoy @ 2kg/ha + gypsum, Envoy @ 2
kg/ha + single super-phosphate, Envoy
@ 2 kg/ha + water shower after spray
application, one hand weeding and
weedy check (Control).

The treatments were applied when
crop was at 2-3 leaf stage. Weighed
quantities of sand, gypsum or single
super-phosphate were broad-casted on
one of the plots to work out required
quantity of these materials, which came
out to be 248 kg ha'. Weighed quantity
of herbicides was well mixed before
broad-casting. A knapsack hand sprayer
was used with 4 T-jet nozzles for spray
application.

Weed population before and after
herbicide application was recorded to
work out mortality percentage. The
treatments were teplicated four times
in 1.7 x 1.8 m plots, using randomized
complete block design. Observations
relating to components of yield were
recorded at the harvest of the crop.
Economic analysis was done by calculat-
ing Marginal Rate of Return (Perrin et
al . 1979).
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RESULTS AND DISCUSSION

Weed population in the study area
comprised grassy weeds as well as
broad-leaved weeds such as Phalaris
minor Retz. (Dumbi grass),
Chenopodium album 1.. (Bathu), Con-
volvulus arvensis L. (Lehlt), Melilotus
alba Desf. (Senji), Rumex dentatus L.
(Yangli palak), Angallis arvensis L. (Bil-
libooti), Coronopus didymus L. (Jangli
haloon), Euphorbia helioscopta L.
(Dhodak) and Medicago denticulata L.
(Maina). The field was dominated by
Phalaris minor Retz. a grassy weed
which accounted 79.24% while 20.76%
were dicot weeds. Weed population
before and after spray with mortality
percentage is given in table 1. Different
application methods with Arelon
worked very well. Water sprinkling after
spray application proved to be more ef-
fective. Average mortality percentage
value for Areion ranged from 36.3% to
96.2 %, whereas range for Envoy varied
from 13.3% to 19.0%. Hand weeding
continued to be a better practice. Al-
though Phalaris was not affected by
Envoy with different application
methods (Table 1) but control of broad
leaved weeds was reasonable with
Envoy and Arelon, Convolvulus popula-
tion was not affected by Arelon applica-
tion while Envoy considerably reduced
Convolvulus population. Effectiveness
of weedicides and different methods of
application has also been shown by O’
Sullivan and Vanden Born (1980) and
Waheed and Piracha (1983).

Data on fertile tillers (Table 2) indi-
cate that water shower after spray ap-

plication of Arelon @ 1.50 kg ha'
proved to be beneficial by producing
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Table 1. Efect of methods of application of herbicides on percent mortality of individual weed population in wheat.

Treatments Phalarn Chenopodium Metiolus Rumey Ansgalls Coronopus Euphortng Medicaga Clorwohvulus Tetal Weads Monahty
menor Retr sibum L. alba Deaf dentatus [ severrn L didvmus L betiowcopia L. demficulata L arverais L. * - Shage

Arclon {{sopeoturen) 620 66,7 614 6.4 611 45 750 Cit] 11 15425 88,13 2. e
@ 1.50 kg'ha + Sand

Arclon {leoproturnn) 5u1 4.2 44.6 562 361 §5.8 546 0.5 001y T69.13 3713 JLe2
@ 1.50kg ha + Gypsum

Arelon (Isoproturon) 366 200 200 3 LK) LEX) 4.0 284 oo 500 LB 3632
@ 150 kg'ha + SSP

Arelon {lsoproturon) 9%6.6 100.0 100.0 160.0 1000 1O} 100.0 10040 20.0 ™Y 813 96.20
@ 15 kg/ha + water shower
after spray application

Emvoy {Cyanazine + MCPA) 00.0 qré 518 7.6 Ti4 139 813 5.0 621 AR3.13 580,25 15.06
@ 2 Lgha + Sand

Eavoy (Cyanazine + MCPA) 00 &7 567 517 514 55.1 g3 LI%) 83.0 02,50 610.00 1329
@ 2epha + Gypsum

Errvoy (Cyanazine + MCPA) 000 20 410 443 a9 678 e 333 0o 67537 65,25 16.68
@ 2kgha + SSP

Eavay (Cysnazine + MCPA) 00.0 160.0 ®.8 BL4 BR4 X} 1000 10040 100.0 S81,50 S52.00 19.00
@ 2 kg/ha + Water shower
after speay application

Onre hand weeding 679 0.0 i 3.5 5.9 B4 4d 4 667 424 675,67 4,50 17

Weedy check 0.0 0.0 Lo (K1) L) 00 B 06.0 0.6 .l L0 T8LIS

* Total weads 15 daye befoce herbiade apphration
** Total weeds 15 duys afler berbicides application

Phalans minoc
Thicot weesds

= MRS m T
= 4N - T
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Table 2. Effect of methods of application of herbicides on vield and yield components of wheat.

Treatments Fertile tillers Number of Number of 1000-grain Yield Increase over
per unit area spikelets Grains weight (gm) (Q/ha) control (%)
(mz) per spike per spike

Arelon (Isoproturon)

@ 1.50 kg/ha + Sand 262.0ab 16.8v¢ 36.1c 382 328 4.6
Arelon (Isoproturon)

@ 1.50 kg/ha + Gypsum 258.5b¢ 16.6¢04 36.0; 38.3b¢ 3.1, 36.9
Arelon (Isoproturon)

@ 1.50 kg/ha + SSP 24174 15.9s 33.5q4 40.0, 27.84e 226
Arclon (Isoproturon)

@ 1.20 kg/ha + water shower

after spray application 276.94 17.8, 39.5, 3%.1abe 377 66.1
Envoy (Cyanazine + (MCPA)

@ 2 kg/ha + Sand 236.1¢ 15.56 32.0¢ 379 25.9¢ 14.1
Envoy (Cyanazine + MCPA)

@ 2 kg/ha + Gypsum 2341, 15.34 318 38.8bc 25.2¢ 11.1
Envoy (Cyanazine + MCPA)

@ 2 kg/ha + SSP ?.37.5([: 15:?:{8 31.33 39.43]) 264cf 16.3
Envoy (Cyanazine + MCPA)

@ 2 kg/ha + water shower

after spray application 2483cq 16.14e 32.8 38.66¢ 28.84 26.7
One hand weeding 266.1ap 17.1p 372 38.8abc 34.2 50.5
Weedy check. 211.2¢ 14.6y 202 38.3pc 227 —

Any two means notsharing a letter in common, differssignificantly,
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Table 3. Marginal analysis of the undominated herbicides application methods response data.

Treatments Net bencfit Variable cost Marginal increase Marginal increase MRR
(Rs.) (Rs.) in net benefit in variable cost (%)
(Rs.) (Rs.)
Arelon (Isoproturon)
@ 1.50 kg/ha water shower
after spray application 8048.66 553.20 501.61 203.20 247=247%
One hand weeding 7547.05 350.60 2088.06 350.00 597=591%
Arelon (Isoprotiron)
@ 1.50 kg/ha + Sand 6989.23 565.60 *
Arelon (Isoproturon)
@ 1.50 kg/ha + Gypsum 6476.81 F02.00
Envoy (Cyanazine + MCPA)
@ 2 kg/ha + water shower
after spray application 6183.69 490.00
Arelon (Isoproturon)
@ 1.50 kg/ha + SSP 5727.46 751.60
Envoy (Cyanazine + MCPA)
@ 2 kg/ha + Sand 5556.55 502.40
Envoy (Cyanazine + MCPA)
@ 2 kg/ha + SSP 5476.04 688.40
Control 5458.99 -
Envoy (Cyanazine + MCPA)
@ 2 kgtha + Gypsum 5274.58 638.80

* MRR is not calculated for the values which give reduction in net benefits.



more productive tillers which was at par
with hand weeding. The data regarding
the spikelets per spike (Table 2) indi-
cate that there is considerable variation
in the treatments. Spray application of
Arelon @ 1.50 kg ha' followed by
shower appeared to be better method.
The differences among other treat-
ments were not large enough. Any how,
ali of them tend to prove better than
control. The data presented in table 2
reveal that maximum number of
grains/ spike (39.5) was produced by
water shower after spray application of
Arelon @ 1.50 kg ha™! followed by hand
weeding (31.2) and minimum (29.1) was
observed in weedy check. The results
are in line with the findings of Verma
and Chaturvedi (1985). There was con-
siderable difference in 1000-grain
weight (Table 2) but there was no
definite trend. Anyhow, Arelon mixture
with SSP, Arelon spray application fol-
lowed by shower, Envoy mixture with
SSP and hand weeding produced rela-
tively heavy grains. The increase in
grain weight in these treatments is
probably due to (i) reduced weed com-
petition and (ii} availability of higher
amounts of phosphorus in SSP mixture.

The use of herbicides and their ap-
plication methods (Table 2) increased
the yield considerably which ranged
from 11.1t0 66.1% over control. Arelon
spray followed by shower has come out
to be very effective method with maxi-
mum grain yield of 37.7 q ha. Hand
weeding and Arelon mixed with sand
were the next best treatments. The in-
crease in wheat yield by chemical weed
control methods is well documented by
O’Sullivan and Vanden Born (1980),
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Verma and Chaturvedi (1985) and
Bhan (1987).

Economic analysis of data (Table 3)
show that water shower after spra}z ap-
plication of Arelon @ 1.50 kg ha™ was
the most economical treatment which
led to maximum net benefits. It was fol-
lowed by one hand weeding. Envoy +
SSP@ 2 kg ha! was not useful whereas
other herbicidal treatments were
beneficial because the net benefits were
more than control treatment.

The observations from this study
suggest that in sltuations where either
the sprayer is not avatlable or it is dif-
ficult for the farmer to calibrate precise
rate, he may use sand dust, gypsum or
fertilizer for the application of the her-
bicides. It may also be of interest in dry
areas that the herbicides may be
sprayed in dry condition followed by a
light shower.
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