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ABSTRACT

To study the response of wheat to various herbicides at different growth
stages. an experiment was conducted al Malakandhar Research Farm,
NWFP Agricuitural Universily Peshawar during 1999-2000 in split plot
design having four replications. Apphcation of four herbicides (2, 4-D.
Arelon. Bactril-M and Isoproturon) at four different stages (seediing,
tifering stage, booting stage and soft dough stage) was studied during
the experiment. Statistical analysis of the data revealed that application
of various herbicides at different growth stages of wheat significantly (P <
0.05) affected number of tillers m* spikelets spike’, plant height,
thousand grain weight, biomass and grain yield. Maximurn reduction in
weeds (79 %), highest number (331.25) of tifers m*, spikelets spike”’
{20.25). grains spike” (60.32). piant height (109.64 cm), thousand grain
weight (52.45 g). biomass yield (12291 50 kg ha ') and grain yield (4174
kg ha ') were recorded in the plots treated with Isoproturon at tiffering
stage.
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INTRODUCTION

Wheat is a chief source of food for a great deal of population of the world. Due to
its high demand and adaptability. wheat is grown on a large area of the world all round
the year. Wheat 1s regarded as the most important cereal both in respect of area and
dictary need of people. A healthy wheat crop 15 not a symbol of prosperity but also an
important source of strength for the nation. It ranks 1" among the cereal crops and is the
staple food \n Pakistan. Wheal provides a nutriticus diet for human beings. Despite the
use of ail scientific measures and techniques wneat production is still very low regarding
its need. Among the many deficits lower vield is also due to the serious weeds
infestations in the field, The weeds compete for moisture, nutrients, space and light with
the crop and deteriorate the quantity and quality of crops. The major weeds of the wheat

crop are Phalaris minor. Avena fauta, A ludoviciana, A. sterilis, Chenopodium atbum,
Melilotus indica and Rurmex crispus.

it has been estimated that annual losses caused by weeds in Pakistan amount to
Rs. 1150 million which are little more than those caused by diseases (Hag, 1970},
whereas weed losses in wheat alone have exceeded 25 billion during 1998 {Marwat,
1988). Weeds have affected agriculture adversely. because they rob moisture. nutrients,
harbor insects pests and diseases for arable crop plants. Weeds are source of clogging
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of water channels and main canals thus increase cost of production. Per unit production
can be increased by judicious application of fertilizer, timely irrigation, high quality seed,
adeguate and timely application of insecticides and pesticides but keeping in view the
importance of weed management practices in increasing unit - production of wheat.
Emergence of plants was not significantly affected by different weed management
technique (Challah ef al., 1983) reported that plant height could be significantly affected
by weed control methods and stages of weed growth and their interaction. Biomass
production can be significantly increased by different weed control methods (Prasad,
1985). Sharma et al., 1989) observed that grain vield could be significantly affected by
various stages of wheat. Weeds were well controlled by hoeing with or without chain
harrowing. but chain harrowing on its own had oniy limited success (Rafi, 1993). Grain
yield increased by 78 % relative to the current farmer's practices of selective and partial
hand weeding {(Tanner et al., 1983). Thakur and Singh {1989) investigated the interaction
between weed contral method and nitrogen levels and showed that grain yield increased
significantly up to 80 kg N ha'' in herbicides treated and manually weeded plots. Malik et
al. (1993) reported that all weed control treatments except for Tribenuron and fertilizer
treatments increased wheat grain yield. Popay et al. (1992) reported that in plots treated
with herbicides combination, no tine weeding resulted in greater yield than tine weeding
and barley. Jarwar et al (1999) observed that chemical weed control method s also
effective along with cultural methods of weed control. However a combination of
chemical, cultural and hand weed control methods was more effective in controifl..g
weeds than their isclated applications {Rao, 1983). While, Sabir (1990} found that hand
weeding treatment gave maximum increase in the yield of wheat, where as skip row
sowing gave the lowest yield.

The use of herbicides has become indispensable for the control of weeds,
resulting in the diverting of nutrients and moisture etc. to the major crop plants. Keeping
in view the importance of weed control in the growth and development of wheat the
present project was designed to study the response of wheat to various herbicides at
different growth stages.

MATERIALS AND METHODS

The experiment entitied "Response of wheat to various herbicides at different
growth stages” was conducted at Malakandher Research Farm, NWFP Agricultural
University., Peshawar, during 1999-2000. The experiment was conducted in a
randomized complete block design with split plot arrangement. The herbicidal treatments
were assigned to main-plots, while growth stages were kept into the sub-plots. Wheat
variety Ingilab -91 was sown at normal seed rate of 100 kg ha-1in a sub-plot size of 5 x
1.8 m2 having six rows with row spacing of 30 cm. A basal dose of N: P fertilizer was
applied at the rate of 120:60 kg ha™ as urea and D.A P. Half of the nitrogen and full dose
of phosphate was applied at the time of seedbed preparation, while the remaining half of
the nitrogen was applied at the time of 1st irrigation. The treatment combination was as
under:

1. Detail of herbicidal treatments {Main-plots)
Common Name | Trade Name | Rate {a.i.kgha')
2,4-D 2, 4-D salt 27 WP 0.8
Isoproturon Arelon 50 S 1.00
bromoxynil + MCPA Buctri M 40. E C 0.52

isoproturon. Isopraturon 50 WP 0.63
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2. Stages of wheat for the application of herbicides {Sub-plots)

1. Seedling
i. Tillering
iii. Booting
iv. Soft dough grain
The major weeds recorded fram different plots were Phalaris minor, Convoltvulus

arvensis, Avena fattra, Cronopus didymus, Ranuculus sp., Rumex dentatus, Fumaria
indica, Cynodon dactylon and Vicia sativa.

The observations were recorded on weed count m™ , number of tillers m?,
number of spikclets spike ', number of grains spike”, plant height {cm), thousand grain
weight (g), biomass and grain yield (kg ha'). The data for each trait was subjected to
ANOVA and means were subsequently separated {(Gomez and Gomez, 1983).

RESULTS AND DISCUSSION
Weed count m™

Table-1 presents data concerning weed counts m”. Mean values of the data
showed that beforc application of herbicides weeds at the seedling stage were in the
range of 52-68 m”. After the application of herbicides, maximum reduction of 71 % in
weeds was obtalned with the application of Arelon. On the average across the tillering,
booting and soft dough grain stage, maximum reduction of 69 and 57% in weeds
population was obtained with the application of 2, 4-D and Buctri-M, while in control
plots 3% increase in weed population was noticed. Similar results are aiso reported by
Hashim ef af, (2002). They reported that maximum weeds density was recorded in
weedy check plots.

Number of tillers m™

Data regarding number of tillers m™? are presented in Table-2. Analysis of the
data revealed that application of herbmde% at different growth stages had significantly {P
<0 .05) affected the number of tillers m” When herb:mdes were applied at tillering stage
it gave maximum {301.60) number of t|llers m* while herblmdes applied at soft dough
grain stage recorded minimum (267.55) number of tillers m™. In case of herbicides
tscproturon gave better results and produced maximum (293.00) number of tillers m™,
while control plots gave minimum (282 87) number of tillers m~. it can be inferred form
the data that maximum number of tillers (331.25 m™) were produced by those plots,
which were treated with Isoproturon at the tillering stage, whife minimum number of tillers
(254.25 m™) were produced by control plots. The reason could be due to the timely
application of control measures of weeds and thus the crop utilized the available
resources efficiently. Similar results were afso reported by Tangi and Regehr {1988), they

reported that grain and straw vield increased by an average of 100 and 28 % with the
herbicide application.

The logic behind significant interaction could be the various control technigues
that affected weed population and their growth was checked thereby diverting nutrignts,
solar radiation and moisture channel towards the development of wheat {clum}, fully
utilizing spacc and converting assimilates into various food components for vigorous
growth of wheat. These observations are supported by Singh et al. (1888). Simitar results
are also reported by Akhtar et a/. (1991), who reported that application of Iscproturon
increased fertile tiller density from 312.25 to 320 50 tillers m *).
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Number of spikelets spike™

Data concerning number of spikelets spike" are shown in Table-3. Statistical
analysis of the data revealed that number of spikelets spike'1 had significantly (P < 0.03)
affected by various herbicides applied at different growth stages of wheat. Mean value of
the data indicated that maximum {18.30)} spikelets spike ' was recorded from the plots on
which herbicides were applied at tillering stage, while minimum (16.05) spikelets spike™’
were produced from the plots treated at booting stage In case of herbicides appllcatlons
Isoproturon gave maximum (17.62) spikelets splke while minimum spikelets splke was
recorded from control plots It can be seen from the mean values of data that maximum
number of spikelets spike * (20.25) were produced by those plots which were treated with
Isoproturon at the tillering stage, while minimum number of spikelets splke {14.25) were
recorded in control plots. The possible reason may be that weeds were controlled and the
nutrients were spared for the growth and development of wheat crop, which resulted in
increased number of spikelets Spike'1.

Number of grains spike”

Data regarding number of grains spike™ is shown in Table-4. Analysis of the data
showed that application of various herbicides at different growth stages had significantly
(P < 0.05) affected grains spike '. Mean value of the data indicated that maximum grains
spike’' was produced from the plots treated with Arelon, Bactril — M, Isoproturon and 2 4-
D. while minimum grains spike ' were produced from control plots. It can be aiso seen
from the mean value that greater grains spike”’ were produced from the plots When
herbicides was applied at tillering stage, followed by seedling, whilg |least grains Splke
were recorded from the plots when herbicides were applied at soft dough grain stage. In
case of interaction between herbicides and growth stages, maximum grains spike '
(60.32) were produced by those plots which were treated with Isoproturon at the tillering
stage, while minimum number of grains spike'1 {44.71) were produced by those plots
which did not receive any treatment (control}. Similar resuits were aisc reported by Khalil
et al. {1991), who concluded that application of Isoproturon increased grain yield, and
also total net income. These results however contrary with Khan ef at. (2002), who
reported that weed contrul did not affect the number of grains spike ™.

Plant height {cm)

Data concerning plant height is shown in Table-5. Statistical analysis of the data
showed that plant height was significantly (P < 0.05) affected by various herbicides
applied at different growth stages of wheat. Mean value of the data indicated that taller
plants were produced from those plots on which herbicides were applied at booting stage
{102.83 cm), while shorter plants were noted in the plots when herbicides were applied at
soft dough stage of wheat. Analysis of the data also showed that Arelon gave better
results followed by Buctril-M, 2 4-D and Isoproturon, produced taller plants as compared
to control plots, which recorded shorter plants. 1t is cbvious from the data shown in Table-
5 that maximum plant height {109.64 cm) was attained by those plots which were treated
with Isoproturon applied at the tillering stage, while minimum plant height (85.45 cm) was
recorded from those plots which did not receive any treatment (control} at booting stage.
The possible reason could be the availability of more space, light and nutrients due to the
early inhibition of weeds by Isoproturon to wheat plants. These results are in contrary to
Challalah et af., {1983), who revealed that plant height could be significantly fected by
weed control methods and stage of wheat growth and their interaction.
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Thousand grain weight {g)

Data recorded on thousand-grain weight is shown in Table 6. Analysis of the data
revealed that thousand-grain weight was significantly (P<0.05) affected by various
herbicides applied at different growth stages of wheat. it can be inferred from the data
that heavier seed were produced from the plots on which herbicides were applied at
tillering stage, while lighter seed were produced from piots when herbicides was treated
at soft dough stage. Analysis of the data also indicated that maximum (56.69 g) thousand
grain weights was recorded from the plots where Buctril-M was applied, while minimum
thousand grain weight {(40.05} was recorded when no herbicide was applied (contral). In
case of interaction between herbicide and growth stages maximum grain weight {52.45 g)
was obtained from those plots, which were treated with Isoproturon at the tillering stage,
while minimum thousand grain weight (36.92 g} was recorded by control plots. These
observations helped greatly in the development of healthy wheat crop, which in turn
produced bigger, well-filed and heavy grains, when compared to the other control
treatments. These results are in agreement with those reported by Qureshi et al (2002).

Biomass (kg ha™"}

Data concerning biomass vield is given in Table-7. Statistical analysis of the data
showed that application of herbicides at different growth stages had significantly {P<0.05}
affected biomass. It can be inferred from the mean data that maximum (10704.25 kg ha ')
biomass was recorded from the plots when herbicides were applied at tillering stage. The
possible reason could be the removal of weeds at early growth stages, which in turn
diverted nutrients, moisture and provided more space and light interaction to wheat. The
natural resources that were to be utlized by weeds were diverted towards increased
biomass of wheat. Similar observations were reported by Khan et al. (2003).

Grain yield (kg ha™)

Data regarding grain yield are given in Table 8 and Fig |. Statistical analysis of
the data showed that application of herbicides at different growth stages had significantly
(P < 0.05) affected by the application of herbicides at different growth stages. Analysis of
the data indicated that maximum (352875 kg ha'1) grain yield was produced from the
plots on which herbicides were applied at tillering stage, followed by plots treated as a
seedling stage produced (3454 .20 kg ha'). Similarly in case of herbicide application,
Isoproturon gave better result (325677 kg ha''), while minimum (2383.97 kg ha'') was
recorded from control plots. In case of interaction between herbicides and growth stages
maximum those plots, which were treated by Isoproturon at the tillering stage, produced
grain plots treated as control recorded yield of 4174.00 kg ha™' while minimum grain yield
of 2258.00 kg ha'. The possible explanation for this increase in grain yield at tillering
stage could be that weeds controlled at early stages diverted the nuirients to the crop
which in turn resulted in increased grain yield. Similar observations have also been
reported by Prasad (1985), who reported that application of 1 kg Isoproturon, 1.6 kg
methabenzthiazuron, 1.5 kg metoxuron and 0.5 kg 2, 4-D ha"' increased grain yield. Qur
resuits are in agreement with those of Mohibullah and Afi (1974) and Khan et al. (2003).
They observed that herbicidal application increased the grain yield of wheat significantly.

CONCLUSION
From the experiment it is concluded that:

1) Herbicides applied at seedling and Tillering stage gave better result (3554.20 and
3529. 75 kg ha ') as compared to booting stage and Soft dough stages.

2) In case of herbicides, isoproturon and Buctril- M produced higher production.



6

Shafi et al.. Response of Wheat (Triticurn aestivum.L.} to Various

Table-1.  Effect of herbicides at different growth stages on weeds count m™
Growth stages
Herbicides S!eedling Tillering . Booting Soft dough
Bof. | Al [% (+/-) Bef | AR, i (;;_) Bef. | Aft. [% (+/-) Bef. | Aft. [% {+/-)
2.4-D 9575 2100 62- 8275 4025 51- 1190 4570 61- 1365 4170 6O-
Arelon 6875 1950 71- 9350 3450 63 1293 52.00 59- 1492 78.00 47-
Buctril - M 6250 27.95 58- 8800 3875 &5- 1215 3820 B8 1675 71.70 57-
Isoproturon  52.25 18.00 85- 9725 1950 79- 1300 6050 53- 1440 7520 47-
Control 6575 8950 36+ 9150 12125 32+ 1277 1585 24+ 1525 1577 3+
Table-2.  Effect of herbicides at different growth stages on tillers m?
I _ | Growth stages
| i I- . it
Rerbicides - ooeding | Tilerng Booting | Softdough | Mean
24-D 294 00 301.25 177.78 266.75 284890 b
Arclon 303.50 289.25 285.75 272.25 287.56 ab
Buctril — M 310.00 324 75 262.25 264 .50 290.37 ab
Isoproturcen 318.50 331.25 259.75 262.50 293.00 a
Control 25425 261.50 257.25 27175 262 87 ¢
Mean 29730 a 30180 a 268.55b 267.55b
LSD value at P = 0.05 for herbicides =585
LSD value at P < 0.05 for growth stages =678

Table-3. Effect of herbicides at different growth stages on number of spikelets spike”

_ Growth stages
Herbicides Seef"ng Tillering Booling Soft dough Mean
2,4-D 1775 18.50 17.00 1525 1713 a
Arclon 18.75 17.50 17.25 16.75 17.56 a
Buctril - ‘M 19.00 19.75 16.00 16.25 17.56 a
Isoproturon 19.25 20.25 15.25 1575 17.62 a
Contro! 14.25 15.50 14.75 18.75 1531 b
Mean 17.80 a 18.30 a 16.05h 16.15b
LSD value at P < 0.05 for herbicides =137
LSD value at P = 0.05 for growth stages =1.05

Table-4.

Effect of herbicides at different growth stages on grains spike™

- Growth stages
Herbicides Seeding | Tilering | Booting | Softdough | Mean

2.4-D 44 .86 55.87 52.01 46.22 h224 a
Arelon 56.13 54.08 5272 51.12 53513
Buctril - M 58.41 56.94 48.58 48.62 5338 a
soproturon 57.83 60.32 486.31 47.87 53.08 a
Control 44.71 _4B.56 4524 5033 4870 b
Mean ) 5438 a 54.74 a 48.96 b 49.03 b _

LSD value at P < 0.05 for herbicides =1.86

LSD value at P < 0.05 for growth stages =194
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Table-5. Effect of herbicides at different growth stages on plant height (cm)
éH-érbicideS l . “ Growth sI;ges
Seedling Tillering Booting l Soft dough ‘ Mean

2,4-0D 102.38 103.53 98.59 85.97 97.61a
Arelon 104 .83 102.43 99.45 97.72 101.13 a
Buctril - M 106.12 108.35 94.39 7273 95.39a
Isoproturon 107.41 109.64 88.85 92.78 99.67 a
Control 84.61 90.70 8545 97.26 8950 b
Mean 101.09 a 102.83 & 9334 a8 89.29 b

LSD value at P < 0.05 for herbicides =7.73

LSD value at P =< 0.05 for growth stages =6.32

Table-6. Effect of herbicides at different growth stages on 1000- grain weight ()

"_ Herbicides | Seeding | Tillering [GFOVVE?:O?LZQGS | Softdough |  Mean

| 2.4.D 47.32 47.82 4518 39.84 4504 b
Arelon 48.29 46.97 45.96 4493 46.51 b
Buctril - M 49.83 50.58 42,73 43.62 56.69 a
Isoproturon 49.15 52.45 40.51 41.85 45990
Control 36.92 41.08 38.93 43.29 40.05¢

| Mean 4630 b 47.78 a 4264 ¢ 4270 ¢c

LSD valuc at P < 0.05 for herbicides =209

LSD value at P < 0.05 for growth stages =1.39

Table-7. Effect of herbicides at different growth stages on biomass (kg ha™}

Growth stages

| Herbicides ‘ - — -

| ‘ ~ Seediing l Tillering ] Boating l Soft dough ] Mean

12,4-D 10455.75 10998.00 9728.50 7285.00 9616.80 a
Arelon 11256.00 10218.75 9863.75 9146.00 1012113 a
Buctril - M 11699.25 12187 .25 8214.00 8606.25 10176.68 a
Isoproturon 11874.00 12291.50 7619.00 7993.25 9944 .43 a
Control 6894 .50 7825.75 7114.50 8872.75 770187 b
Mean 1043580a 10704.25a 8507.95d 840065d

LSD value at P < 0.05 for herbicides =591.20

LSD value at P < 0.05 for growth stages =1.39
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Table-8. Effect of herbicides at different growth stages on grain yield (kg ha-1)

! Herbicidos L - Q_rf)__WN1 stages o o

: Seedling Tillering I Booting 1 Soft dough | Mear_w___

2.4-D 348400 3600.75 259275 237650 301350 c
Arelon 3667.25 3378.00 2675.00 2567.25 307178 be
Buctril  t4 382975 407775 2470.25 248175 321483 ab
[soproturon 4032.00 4174.00 2387.25 2434 25 325677 a

" Controf 2258 00 241825 2??10.75 2548.50 238397 d
Mean 345420a  352975a  2487.25L  248165b

LSD value at P < 0.05 for herbicides =169.40

LSD value at P < 0.05 for growth stages =113.30

Fig. £ Fffect of herbicides at different groswih stages on prain vield {ky ha ')
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