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ABSTRACT 

Handweeding alld herbicidal treatments, i,e., brominal. arelon and grasp 
reduced significanUy weed growth compared 10 the unweeded control , eUmlnatfon of 
weeds by handweeding or applied herbicides Increased plant height. number of tillers, 
shoot fresh and dry weights of wheal plant as compared to the unweeded chick. 
Photosynthetic pigments were Increased by most treatments whlle. grasp decreased 
chlorophyll band lotal chlorophyll. 

Wheat leal thickness at the midrib. main vascular bundle dimensions, stem 
diameter and ground tissue thickness were increased by handweedlng and an 
hetbicidallreatments. 

Wheat grain yield and Its components as well as crude protein percentage 
were Increased due to ell treatments compared 10 the unweeded control. However. 
brominel and arelon as well as hand'weedlng were more effec~ve In this respect. 

INTRODUCTION 

Wheat (Triticum aestivum L.) is the most important winter cereal crop 
cultivated in the world. In Egypt. wheat has a special importance because 
the local production is not sufficient for supply the annual demands of the 
local requirements. The Egyptian population has urged the attempts to 
increase wheat productIon and Improve grain quality to face the great tood 
demands. A great attenUon should be given to raise wheat yield per unit area 
through selecting new varieties and pointing out the most favourable 
agricultural practices such as control of weeds. 

Weeds are major problem in wheal ftelds causing reduction in wheat 
grain yield by 28% (Mishra and Kewat, 2002) and by 30% (Khan and Haq, 
2002). Chemical weed control is considered as an essential practice in 
wheat cultivat1on. The evaluation of herbicides used in wheal fields depends 
not only on the efnciency or the herbicide in weed control but also on the 
effects on growth and yield of wheat plants. 

Numerous investigators demonstrated that weed control is effective 
in increasing growth and yte"ld of wheat as a result of eradication of weeds 
from fields of this crop (AUr; & Saini, 2000; Nisha et al., 2001; Neelam & 
Bandana. 2002; Govindra et 81., 2002; Chauhan at af .. 2002 and Marwat, 
2003). 

The application of brominel (Bromoxynil) as post emergence 
herbicide gave good weed control and controlJed nearty all the broad leaves 
weeds in wtleal (Saharaini-Nejad and Khjehpour. 1999 and Kassai et al .. 
2002). A I~o. brominal showed increases in wheal grain yields (Victoriea & 
Ferrande, 1987; Saad & Shaban. 1991 and Ghanem & EI·Khawaga. 1991). 
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The use of arelon (isoproturon) as a post emergence herbicide 10 
wheat plants was very effective in controll ing weeds (Tejinder & Yadav, 1998; 
Samar 61 a/ .. 1999; Tanveer et al., 1999; Singh 61 a/. (2000); Govindra and 
Singh (2002) and Govindra 81 a/., 2002). Moreover. arelon was very effective 
in increasing wheat grain yield (Khalil et a/., 1999 and 2000; Pandey at al., 
200' ; Hari at al., 2002 and Marwat, 2003). 

Grasp (Tralkoxydim) as a posl emergence herbicide was 100% 
effective in controlling Avena (atua in barry (Soroka at af .• 2002) and in wheat 
(AJ-Marsafy & Hassinein, 1998; Saini and Singh, 2001 and Hari at al., 2002). 

The present investigation aimed to study the effect of some weed 
herbicides and handweeding on weed and ....meat growth, some physiological 
characters, anatomy of leaf and stem and yield as well as its components. 

MATERIALS AND METHODS 

Two field experiments were c arriad a ut a t the experimental field of 
Agaa Center, Oakahlia Governorate during the two successive seasons of 
1998/1999 and 199912000. The experimental design fOf this woo was 
randomized complete blocks with four replicates . The plot size 3 x 3 .5 m 
(10.5 m2

). wheat grains "cv. Sakha 69" were sown al seeding rate of 48 
Kg/fed in rows 15 cm apart and 10 em between hills on 20lh November of the 
two seasons. All other cultural practices were applied as recommended. 
Herbicides at the recommended rates as post-emergence were follarly 
applied at 3-4 leaf stage of wheat plants (35 days after sowing). The 
treatments were as foltows: 
1. BrominaJ (bromoxyniJ) at rate of 1 l/fed. 
2. Alelon (isoproturoo) al rate of 1.251Ifed. 
3. Grasp (tralkoxydim) at rate of 1 Vfed. 
4 . Handweeding. 5.Unweeded check (conlrol). 

Table (1): Trade, common and chemical names as well as the 
recommended rates of the a ned herbicides. 

Trade name Common name Chemical name Rate UFed 
Bromina! 24% Bromox il 3,S-Oibromo-4-h ro Benzonitrlle 1 Ufed. 
Arelon 50% Iso roluro" 3- 4 . 1. 1 1.1'88 1 .25 ured . 

Grasp 25% Tralkox"im 2~1-(_l<)iIm>~S-(2. 1 Ufed. 
l' 4 6-tIine G dohex-2-ernone 

The plots of handweeding treatment were kept weed-free through the 
use of handweeding, while the plots of the unweeded control treatment were 
left without handweeding. 

Three plant samples were 1 aken at 1 5 and 30 days from herbicide 
application as well a sat harvesting stage. Weeds were pulled by h and in 
each plot from one square meter, using weeding frame of 1.0 x 1.0 m. The 
fresh and dry weights of weeds (g1ml) were estimated. 

At the two first sampling date, wheat plant height. number of 
tillers/plant. shoot fresh and dry weights (g1plant) were recorded. 
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Photosynthetic pigments were extracted from the 3'" fresh leaves and 
determined as mgfg (resh weight of leaves (Mackinny, 1941). 

For the anatomical study five specimens were taken at 65 days from 
sowing from the third node and the fourth teaf blade of wheat plants for every 
treatment. Specimens were killed and fixed in F .A.A., then the namal 
procedure of paraffin method technique was followed according to Johanson 
(1940). Sections of 12 IJ thick were double stained by crystal violet and 
erythrosin combination (Gertach, 1977). 

At harvesting slage, ten plants were collected al random from the 
central area plot 10 determine, shoot dry 'weight (glplant). number of spike/m2~ 
number of spikleleslspike, 1000 grain weight (9), grain weighUspike and 1m 
as well as Ifed (ardeb). Protein percentage was determined in wheat grains 
using the improved Kjeldahl method according to A.O.A.C. (1980). 

The data of Ihe two experimental seasons were subjected to the 
statistical analysis according to Snedecor and Cochran (1969). 

RESULTS AND DISCUSSION 
A) Weed growth: 

The dominant weeds In wheat fields In the !vIo seasons were namely 
Beta vulgaris l.. Mefilotus ;ndica; Medicago hispida; Lsthyrus satNus L.; 
Rumex dentatus L. ; Chenopodium album and Anagaffis srvensis, while 
Convolvulus arvensis L.; Lepidium saliva; Pha/aris minor. Avena fatua; 
SperguJa 8Nensis and Cynodon dacly/on were found in lower Inlensity. 

Data presented in Table (2) show clearly that handweeding and 
herbicide treatment SignifICantly decreased the fresh and dry weights of 
weeds (glm 2

) after 50 and 65 days from sowing compare<! with u nweeded 
check. The highest killing effect was achieved by brominal and areton 
herbicides. The previous results reveal that these herbicides lead to a 
pronounced reduction In total weed growth. These results confirmed those of 
Walia eta f .• 2000; Pandey at af .. 2001; Govindra at al .. 2002 and Marwat. 
2003. 
Table (2): Effect of herbicides on fresh and dry weights (g/m2) of weed 

Tre&l
m.nts 

Wheat growth: 
Data in Table (3) deared that elimination of weeds by herbicides or 

handweeding increased plant h eight and n umber 0' tillers as well as shoot 
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fresh and dl)' weights compared 10 the unweeded plants al 50 and 65 days 
from sowing in the two seasons. Brominal was more effective in this respect. 
These results coincide those obtained by Jilendra and Verma (2002). 

Table (3): Effects of herbicIdes on plant height length, number of tlIlers, 
shoot fresh and dry weIghts, after 50 and 65 days from 

Treat· 
m.ms 

Plant length (em) No. of 1111~plant 

All herbicidal and handweeding treatments enhanced growth of 
wheal ptant, consequentry weed competition was limited and more nutrients 
were available to promote growth of wheat plants. These results support 
those of Khalil at ai" 2000; Nisha at al., 2001 and Chauhan et a/., 2002. 

2) Photosynthetic pigments: 
Data presented in Table (4) show that most treatments increased 

chlorophyll a, b and total chlorophyll as well as carotenoides conlent 
compared to the unweeded c heck in I he two plant samples. While, grasp 
caused a reduction in chlorophyll b and total chlorophyll. This decrease may 
be due to the photoloxic effect of grasp and/or 10 weed plant competition with 
wheat plants. 

Ashton and Crafts (1984) stated that the herbicides interferred with 
cho/orophyll fractions and synthesis and often inhibited their biosynthesis. 

It can be concluded that herbicides caused an increase in wheat 
photosynthetic pigments compared to the unweeded check. Moreover, 
handweeding and using brominal and arelon gave the higher content of leaf 
pigments. These results agree with those obtained by Neelam and Bandana 
(2002). They showed that isoproturn (areron) and handweeding treatments 
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increased chlorophyll contents in wheat leaves at 60 days after herbicide 
application. 

Table (4): Effect of herbicide, on pigments (mg/g fresh 

Treat
ments 

3) Anatomical studies: 
alleaf blade structure~ 

Data in Table (5) and Fig. (1) reveal that brominal, arelon and grasp 
increased leaf thickness al midrib due to the increase In the main bundle 
length and width. The increase in bundle size may be due to the Increase in 
phloem thick.ness as well as diameter of metaxylem vessels. Herbicidal 
treatments increased also the mesophytl thickness in comparison with the 
unweeded conlrof. This increase may be due to the elongation of mesophyll 
cells as weI! as an increase in number and/or size of mesophyll cells . 

Associated weeds with wheat plants in unweeded plots led to 8 
decrease in leaf thickness at midrib, blade thickness, bundle size as indicated 
by bundle length and widlh, phloem thickness and diameter of melaxylem 
vessels as compared to the other treatments. Handweeding treatment 
improved the wheat leaf internal structure al midrib. These results agree with 
those obtained by Salama (1996). 

Table 'C5l: Effect of herbicides on wheat leaf structures. 
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Fig. (1): Effect of he~bicide treatments on Jeaf structure of weed plant. 

A, Unwee~;hng ~control) ; 8, Bromina!; C, Arylon; 0, Grasp; U. Ep, 
Upper Epidermis; L. Ep. , Lower Epidermis; M.v.S .. Midrib Vascular 
Bundle; M. V., Metaxylem; Ph, Phloem; Mes. T .• MesophyU Tissue. 

b) Stem structure: 
The handweeding and herbicides treatments caused an Increase in 

diameter of the stem cross seclk>n as well as ground tissue thickness as 
indicated In an increase In number andJor dimensions of vascular bundle 
(Table 6 and Fig. 2) as compared to the unweeded control. The Increase in 
vascular bundle size was due to the increase in phloem size and diameter of 
metaxylem vessels . Grasp gave the lowest values in this respect. 

Table (6l: Effect of herbicides on wheat stem structures. 
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D 
Fig. (2): Effect of herbicide treatments on stem structure of wheatplant. 

A, Unweeding (control); B, Bromina'; C, Aryfon; 0, Grasp; Ep, 
Epidermis; M. V., Metaxylem vessele; Ph, Phloem; V. 8 ., Vascular 
bundle: Gr. T .. Ground Tissue. 

Generally, the induction of the internal structure of wheal leaf blade 
and stem characters because of elimination of weeds by using handweeding 
and herbicide treatments will increase the uptake of nutrients by wheat ptants 
(Pandey et al., 2000) and this will improve wheal grolNth, yield and its 
components as well as grain quality. 
4) Wheat yield: 

Data in Table (7) showed that all herbicidal treatments and 
handweeding caused a significant increase in yietd of ptant due to increased 
number of tillers (Table 3), spikes and spiklets/spike as well as weight of 
1000 grains (Table 7). 
Table (7): Effects of herbicides on wheat yield and Its components in the two 
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The highest grain yield was obtained by handweeding, bromina! and areton 
treatments, while grasp gave the lowest values in this respect. Similar resulls 
on wheat grain yield due to the application of brominal and arelon as well as 
handweeding were reported by Gavindre & Singh (2002); Hari et a/. (2002 ) 
and Azad et 8/. (2003). 

The role of herbicide treatments in improving wheat grain yield as 
well as yield components may be due to their effect on a better weed control 
and consequenlly Ihe elimination of weed competilion. 

The elimination of weeds by herbicides or handweeding Increased 
the plant capacity in utilizing the environmental factors . Le., nutrients. water. 
light and space. 
5) Crude proteIn percentage: 

Oala in Table (7) show that using herbicides and handweeding 
treatments increased crude protein percent in wheat grains compared to the 
unweeded control. These results are in agreement with Delchev & Deneva 
(2001). They reported that arelon and grasp increased the amount of protein 
in wheat grains. This increase may be attributed to the increase in N-uptake 
by the trealed wheal plants than the unweeded conlrol (Tanveer 81 a/., 1999). 

The improvement in wheat yield and its components due to weed 
eradication by herbicides or handweeding may be due to increasing capacity 
in absorption and utilizing of mineral nutrients . Moreover, the internal leaf 
and stem structure were improved by using herbicides as compared to the 
unweeded control (Tables 5 and 6). 

Generally, it c Quid be concluded that applying brominal (al 1 Ufed) 
and arelon (at 1.25 Ufed) after 30 days from sowing to wheat fields as well as 
hanctweeding treatment were the most favourable treatments for eradicale 
weeds and improvement wheat growth as well as for get1ing the highest grain 
yield of wheal under the environmental conditions of Oakahlla district, while 
grasp was not effective In this respect, but it was used only to eradicate 
Arvana fatua weed. 
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