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Abstract : A field experiment was conducted under the temperate conditions of Kashmir during Rabi season 2011-12 and 2012-
13 to study the effect of integrated weed management on growth, yield attributing characters, yield and economics of wheat
(TriticumaestivumL.). Theresultsrevealed significant increasein grain yield and growth characters, like crop emergence/mm row
length, No. of tillers/ m row length at 60 DAS and plant height (cm) at 60 DAS with isoproturon @ 1 kg a. i /haat 32 days after
sowing + hand weeding at 30 days after sowing during both the years. Among the weed control measures isoproturon @ 1 kg a.
i /haat 32 days after sowing + hand weeding at 30 days after sowing recorded higher grains/ear, 1000 grain weight (g), highest
grainyield ( 4.22 tonnesha) aswell as straw yield (6.10 tonnes’ha) which was at par with the weed free but; isoproturon @ 1 kg
a.i /hatank mix with 2, 4-D @ 0.5kg a. i /haat 32 days after givessignificantly highest net returnsRs. 817.7 and Rs. 919.7 during
2011-12 and 2012-13, respectively. The higher net returns under isoproturon @ 1 kga. i /hatank mix with 2, 4-D @ 0.5kg a. i /haat
32 days after sowing was due to lower cost of herbicides.
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INTRODUCTION of problemslike deficiency of plant nutrientsin soilswere
Wheat (Triticum aestivum L.) is the second most adequate nutrients are repleni shments, encourages weed

important food crop of the country, which contributes !nfestatlon_||(;1 t:te flzldh;s r_epe?te(;td atwhe?}v;lélture
nearly one-third of the total foodgrains production INCreases wild 0als and pnaarts intestation. as are
(Economic Survey, 2007) and thus, occupiesanimportant one of theimportant factorsresponsiblefor low yield of
positionintotal food-grain productioninthecountry. This wheat in our country which ISTEspons ble for r_e_duu ng
contribution hasincr | over years and was less than crop growth by two mechanisms, i.e. competition for

: e . resources, such as space, light, water, nutrients etc.
10 per cent in the early fifties. However, harvesting of .
Iarg;)etonnage of yieldiiear after year haslead anun?ber (Upadhyay, 1984) and by allellopathic effect (Bansal,

1993). Besides these, weeds also act as host for causal
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organisms of various diseases and insect pests. Keeping
weeds under controlsisvery crucial for achieving high
yield levels. Sincetheinitial growth of the crop isslow
maximum damage is caused by weeds during early
growth stages due to weed wheat competition. Several
methods are available for their control including hand-
held equipment, viz., Khurpi, hand hoe etc, power driven
implements, viz., cultivaters and chemical weedicides.
Use of chemical weedicides hasbecome quite prevalent
in severa parts of the country, since it is economical,
effectiveand enablestimely control of weeds but always
use of herbicidesisnot feas ble dueto some unavoidable
circumstanceslike unavailability of proper herbicidesand
cropping system requirement etc. therefore, it is
necessary to explore and test other alternative and
economical methods of weed control. In view of these
facts study on weed management practices was carried
out for identifying effectiveand economically viableweed
control method for harvesting higher yiel dsof wheat crop.

MATERIAL AND METHODS

The experiment was carried out in wheat cultivation
at the demonstration plot, adopted under National
Agricultural Innovation Project-3 SRL S at actual line of
control between India and Pakistan Occupied Kashmir
(ALC); in Teethwal block of Tangdhar cluster (34.5°N
latitude and 74.5°E longitude 2658 m above mdl) of district
Kupwara, Jammu and K ashmir, during Rabi season 2011-
12 and 2012-13. The initial soil status was medium in
organic carbon (0.90), available N (345 kg/ha), available
P (20 kg/ha) and available K (160 kg/ha) and was neutral
in reaction (pH 7.9). The experiment comprised 10
treatments, namely (1) T,: Weed check, (2) T,: Hand
weeding at 30 days after sowing, (3) T.: 2, 4-D Nasalt
@ 6259 a. i /ha at 35 days after sowing, (4) T,:
Isoproturon @ 1 kg a. i /haat 32 days after sowing, (5)
T.: Sulfosulfuron @ 45g a. i /haat 35 days after sowing,
(6) T, 2,4-D Nasat @ 625g a. i /haat 35 days after
sowing + hand weeding at 30 days after sowing, (7) T
Isoproturon @ 1 kg a. i /ha at 32 days after sowing +
hand weeding at 30 days after sowing, (8) T,:
Sulfosulfuron @ 459 a. i /ha at 35 days after sowing +
hand weeding at 30 days after sowing, (9) T,: Isoproturon
@ 1kga i/hatank mix with 2, 4-D @ 0.5kg a. i /haat
32 days after sowing (10) T,: Weed free. The
experiment was laid out in Randomized Block Design
with 3 replications. All the cultural/agronomic practices
were adopted as per recommendations but weed control

practices were applied as per the treatments. The crop
was evaluated in terms of growth, yield attributing
characters, yield and economics, net returns and benefit:
cost ratio of wheat cultivation. Weed control efficiency
(WCE) and weed index (WI) was calculated as per
standard formula

RESULTS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Effect on growth :

Among the weed control measures, weed check
recorded significantly lowest crop emergence/mm row
length (43.3) than the rest of the treatments during both
theyears. Similar findings were reported by Kumar and
Walia(2003). Weed freerecorded highest values of crop
emergence/mm row length (55.6) followed by
Isoproturon @ 1 kg a. i /ha at 32 days after sowing +
hand weeding at 30 daysafter sowing. Significant number
of tillers/ mrow length at 60 DA S and plant height (cm)
at 60 DAS of crop was recorded in weed free recorded
highest values of crop emergence/mm row length (55.6)
followed by Isoproturon @ 1 kg a. i /haat 32 days after
sowing + hand weeding at 30 days after sowing (Table
1) because of less total weed density, dry matter
accumulation and crop weed competition. Table 1
reveal ed that besides weed-free treatment highest plant
height (40 cm) was obtained with i soproturon @ 1 kg a.
I /haat 32 days after sowing + hand weeding at 30 days
after sowing and was at par with sulfosulfuron @ 45g a.
I /naat 35 days after sowing + hand weeding at 30 days
after sowing, followed by 2, 4-D Nasat @ 625g a. i /ha
at 35 days after sowing + hand weeding at 30 days after
sowing and isoproturon @ 1 kg a. i /hatank mix with 2,
4-D @0.5kg a. i /haat 32 days after sowing. Thelowest
plant growth-attributing characters were obtained in
weedy check. Similar were the findings of Meena and
Chaudhary (2007).

Effect on yield-attributing characters :

All the weed management practices significantly
influenced the yield attributes of wheat over unweeded
treatment (Table 2a). Significantly more number of
productivetillers/m?, ear length (cm) were obtained with
weed-free treatment being at par with sulfosulfuron @
459 a. i /ha at 35 days after sowing + hand weeding at
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30 days after sowing followed by, isoproturon @ 1 kg a.
i /haat 32 days after sowing + hand weeding at 30 days
after sowing. The lowest yield-attributing characters
were obtained in weedy check. More numbers of yield
attributes of wheat in weed control treatments was due
to the vigorous crop growth and more leaf areaindex in
the treated plots than the weedy check treatment which
revealed the extent of loss caused by the presence of
weedsinwheat, if unchecked. Thisisin agreement with
the findings of Sharma and Chauhan (1995). Weedy
check recorded higher percentage of light interception
than the other weed control treatment during both the
years. With depth in plant canopy the radiation load
decreased downward due to shading much moresoin a
weedy check treatment which block light penetration.
Increased light interception has also been reported by
Singh et al. (2007).

Effect on yield :
Isoproturon @ 1 kg a. i /haat 32 days after sowing
+ hand weeding at 30 days after sowing recorded higher

graing/ear and 1000 grain weight (g) which was at par
with the weed free and significantly higher than weed
check and was due to more devel opment of reproductive
structures(Table 2b). Tripathi et al. (2005) and Gopinath
and Kundu (2008) also reported the similar findings.
Besides, Table 3 revealed that; weed-free treatment,
isoproturon @ 1 kg a. i /ha at 32 days after sowing +
hand weeding at 30 days after sowing gave significantly
the highest grain yield (4.30 and 4.22 tonnes/ha,
respectively) and straw yield (6.25 and 6.10 tonnes/ha,
respectively), followed by sulfosulfuron @ 45g a. i /ha
at 35 days after sowing + hand weeding at 30 days after
sowing which yielded 4.18 and 5.94 tonnes/ha of grain
and straw, repectively. Weed check recorded significantly
lowest grain yield (3.60 tonnes/ha), straw yield (5.22
tonnes/ha) than rest of the weed control treatments and
was due to more weed dry matter accumulation, weed
density, higher degree of crop weed competition and less
crop dry weight (Table 3). This showsthat amajor share
of nutrientswas saved for the benefit of crop by reducing
crop weed competition in integrated weed management

Table 1: Evaluation of wheat growth in integrated weed management practices (pooled data of 2 years)

Wheat growth
Treatments Crop emergence/mm  No. of tillers/ m row Plant height 2010-11
row length length at 60 DAS (cm) at 60 DAS
T1 weed check 43.3 115 36.7 371
T, Hand weeding at 30 days after sowing 46.3 114 36.7 475
Ts  2,4-D Nasdt @ 625g a i /haat 35 days after sowing 47.0 116 38.3 472
T4 Isoproturon @ 1 kg a i /haat 32 days after sowing 47.3 117 39.0 478
Ts Sulfosulfuron @ 45g a. i /haat 35 days after sowing 47.7 118 39.0 485
Ts 2,4-D Nasat @ 6259 a. i /haat 35 days after sowing + 51.3 120 39.3 477
hand weeding at 30 days after sowing
T; Isoproturon @ 1 kg a i /haat 32 days after sowing + 54.0 121 40.0 480
hand weeding at 30 days after sowing
Ts Sulfosulfuron @ 45g a. i /haat 35 days after sowing + 53.0 121 40.0 481
hand weeding at 30 days after sowing
To Isoproturon @ 1 kg a i /hatank mix with 2, 4-D @ 50.7 119 39.3 490
0.5kg a. i /ha at 32 days after sowing
Tio  Weedfree 55.6 125 42.0 477
478
483
484
472
487
14.97
C.D. (P=0.05) 32 32 30 NS

NS= Non-significant
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Table 2a: Evaluation yield attributes of wheat in integr ated weed management practices (pooled data of 2 years)

Yield attributes of wheat

Treatments Productive tillers/m? Ear length (cm)  No. of spiklete/ear  2010-11
T: Weed check 248 11.0 12.7 371
T, Hand weeding at 30 days after sowing 252 115 12.8 475
Ts 2,4-D Nasat @ 625g a. i /haat 35 days after sowing 258 11.6 13 472
Ts Isoproturon @ 1 kg a. i /ha at 32 days after sowing 261 11.7 13.2 478
Ts Sulfosulfuron @ 45g a. i /haat 35 days after sowing 264 11.8 13.3 485
Ts 2,4-D Nasat @ 625g a. i /haat 35 days after sowing 280 12.0 13.3 477
+ hand weeding at 30 days after sowing
T; Isoproturon @ 1 kg a i /haat 32 days after sowing + 296 12.2 14.0 480
hand weeding at 30 days after sowing
Ts Sulfosulfuron @ 45g a. i /haat 35 days after sowing + 298 12.2 13.7 481
hand weeding at 30 days after sowing
To Isoproturon @ 1 kg a. i /hatank mix with 2, 4-D @ 256 11.8 13.3 490
0.5kg a. i /haat 32 days after sowing
T weed free 310 12.8 141 477
478
483
484
472
487
14.97
C.D. (P=0.05) 6.0 0.8 0.8 NS
NS= Non-significant
Table 2b: Evaluation yield attributes of wheat in integrated weed management practices (pooled data of 2 years)
Treatments ‘ Yield aItributes_of Wheat
Grains/ ear 1000-grain weight (g) 2010-11
T1 Weed check 50.7 43.0 371
T, Hand weeding at 30 days after sowing 45.8 42.8 475
Ts 2,4-D Nasat @ 625g a. i /haat 35 days after sowing 46.2 43.7 472
Ta Isoproturon @ 1 kg a i /haat 32 days after sowing 46.4 42.9 478
Ts Sulfosulfuron @ 45g a. i /haat 35 days after sowing 45.8 42.8 485
Ts 2, 4,? Nasat @ 625g a. i /hé at 35 days after sowing + hand 464 438 477
weeding at 30 days after sowing
T, Isoprf)turon @1lkgai /haat_ 32 days after sowing + hand 490 440 480
weeding at 30 days after sowing
Ts Sulfo.sulfuron @ 45ga.i /ha. at 35 days after sowing + hand 484 430 481
weeding at 30 days after sowing
Ty Isoproturon @ 1 kga. i '/hatank mix with 2, 4-D @ 0.5kg a. i 478 132 490
/ha at 32 days after sowing
T  weed free 50.7 442 a77
478
483
484
472
487
14.97
C.D. (P=0.05) 28 NS NS

NS= Non-significant
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Table 3: Evaluation yield of wheat in integrated weed management practices (pooled data of 2 years)

yield of wheat
Treatments Grainyield Straw yield Harvest index 2010-11
(tonnes/ha) (tonnes/ha) (%)
T Weed check 3.60 5.22 40.81 371
T, Hand weeding at 30 days after sowing 3.74 543 40.78 475
Ts 2,4-D Nasdt @ 625g a. i /haat 35 days after sowing 3.80 5.48 40.94 472
T, Isoproturon @ 1 kg a. i /haat 32 days after sowing 3.82 5.50 40.98 478
Ts  Sulfosulfuron @ 45g a. i /haat 35 days after sowing 3.93 5.66 40.98 485
Ts 2,4-D Nasat @ 625g a. i /haat 35 days after sowing + hand 4.02 5.79 40.97 A477
weeding at 30 days after sowing
T,  Isoproturon @ 1 kg a i /haat 32 days after sowing + hand weeding 4.22 6.10 40.89 480
at 30 days after sowing
Ts  Sulfosulfuron @ 45g a. i /haat 35 days after sowing + hand 4.18 5.94 41.30 481
weeding at 30 days after sowing
Ty  Isoproturon @ 1 kg a i /hatank mix with 2, 4-D @ 0.5kg a. i /haat 3.93 5.62 41.15 490
32 days after sowing
Tio Weedfree 4.30 6.25 40.75 477
478
483
484
472
487
14.97
C.D. (P=0.05) 0.20 0.31 NS NS
NS= Non-significant
Table4: Evaluation economics of wheat in integrated weed management practices (pooled data of 2 years)
Yield of wheat
Treatments Cost ?;gt;lht;\)/anon Gross returns (Rs./ha) Net returns (Rs./ha)
2011-12 2012-13 2011-12 2012-13 2011-12 2012-13 2010-11
T:  Weed check 358 371 86.4 93.3 457.3 5134 371
T, Hand weeding at 30 days after sowing 462 475 94.6 98.2 652.8 734.4 475
Ts 2,4-D Nasat @ 625g a i /haat 35 days after 461 472 92.9 97.5 538.9 605.2 472
sowing
Ts Isoproturon @ 1 kg a. i /haat 32 days after 464 478 101.4 107.7 736.1 827.9 478
sowing
Ts Sulfosulfuron @ 45g a. i /haat 35 days after 466 485 98.8 107.2 763.3 856.8 485
sowing
Te 2,4-D Nasalt @ 625g a i/haat 35 days after 462 477 101.2 105.9 705.5 792.2 477
sowing + hand weeding at 30 days after sowing
T, Isoproturon @ 1 kg a i /haat 32 days after 466 480 100.8 106.7 727.6 817.1 480
sowing + hand weeding at 30 days after sowing
Ts Sulfosulfuron @ 45g a. i /ha at 35 days after 466 481 101.2 107.1 775.2 870.4 481
sowing + hand weeding at 30 days after sowing
To Isoproturon @ 1 kg a i /hatank mix with 2, 4-D 486 490 101.7 108.4 817.7 919.7 490
@ 0.5kg a. i /ha at 32 days after sowing
Tiw  Weedfree 463 477 98.1 101.1 668.1 720.8 477
478
483
484
472
487
SEx+ 3.40 14.97 332 0.825 6.89 29.19 14.97
C.D.(P=0.05) 6.96 NS 6.81 1.69 14.11 59.78 NS

NS= Non-significant
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practices. Harvest index did not differ significantly among
the different weed control treatment, where as
sulfosulfuron @ 45g a i /haat 35 days after sowing +
hand weeding at 30 days after sowing and hand weeding
at 30 daysafter sowingfollowed by weed check recorded
significantly lowest harvest index than sulfosulfuron @
45g a. i /ha at 35 days after sowing + hand weeding at
30 days after sowing which was at par with isoproturon
@ 1kga i/hatank mix with 2, 4-D @ 0.5kg a. i /ha at
32 days after sowing during both the years.

Effect on economics :

Table 4 revealed that; all weed control treatments
recorded higher net returns than weedy check. Among
the herbicidal treatments, maximum net returns (Rs.
817.7/haand Rs. 919.7/ha during 2011-12 and 2012-
13, respectively) was obtained under isoproturon @ 1
kga i /hatank mix with 2, 4-D @ 0.5kg a. i /haat 32
days after sowing over all the treatments including
weed-free treatments, followed by sulfosulfuron @
45g a. i /ha at 35 days after sowing + hand weeding
at 30 days after sowing. The higher net returns under
isoproturon @ 1 kg a. i /hatank mix with 2, 4-D @
0.5kg a. i /haat 32 days after sowing was due to lower
cost of herbicides.

Conclusion :

Thus, it can be concluded that integrated weed
management can increase the growth parameters and
grain yield of wheat and the yield can be improved by
the adaptation of chemical as well as cultural weed
control practices. Among the weed control measures
isoproturon @ 1 kg a. i /ha at 32 days after sowing +
hand weeding at 30 days after sowing gave highest grain
yield (4.22 tonnes/ha) aswell asstraw yield (6.10 tonnes/
ha) but on commercial scale ; isoproturon @ 1 kga.i/
hatank mix with 2, 4-D @ 0.5kg a. i /haat 32 days after
sowing is recommended because the economic analysis
(Table 4) reveals that this treatment gives significantly
highest net returns Rs. 817.7 and Rs. 919.7 during 2011-
12 and 2012-13, respectively.
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