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ABSTRACT

Handweeding and herbicidal treatments, ie., brominal, arelon and grasp
reduced significantly weed growth compared to the unweeded control. Elimination of
weeds by handweeding or applied herbicides increased plant height, number of tillers,
shoot fresh and dry weights of wheat plant as compared to the unweeded chick.
Photosynthetic pigments were increased by most treatments while, grasp decreased
chlorophyll b and total chlorophyll.

Wheat leaf thickness at the midrib, main vascular bundle dimensions, stem
diameter and ground tissue thickness were increased by handweeding and all
herbicidal treatments.

Wheat grain yield and its components as well as crude protein percentage
were increased due to all treatments compared to the unweeded control. However,
brominal and arelon as weil as handweeding were more effective 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 food
demands. A great attention 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 wheat fields 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 cultivation. The evaluation of herbicides used in wheat fields depends
not only on the efficiency of the herbicide in weed control but aiso on the
effects on growth and vield of wheat plants.

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

The application of brominal (Bromoxynil) as post emergence
herbicide gave good weed conirol and controlled nearly all the broad leaves
weeds in wheat (Baharaini-Nejad and Khjehpour, 1999 and Kassai et al,
2002). A lIso, brominal s howed increases in wheat grain yields { Victorica &
Ferrande, 1987, Saad & Shaban, 1991 and Ghanem & El-Khawaga, 1991).
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The use of arelon {isoproturon) as a post emergence herbicide to
wheat plants was very effective in controlling weeds (Tejinder & Yadav, 1998;
Samar ef al., 1999; Tanveer et al., 1999; Singh et al. {(2000); Govindra and
Singh (2002) and Govindra et al., 2002). Moreover, arelon was very effective
in increasing wheat grain yield (Khalil et al., 1999 and 2000; Pandey ef al.,
2001; Hari ef al., 2002 and Marwat, 2003).

Grasp (Tralkoxydim) as a post emergence herbicide was 100%
effective in controlling Avena fatua in barly (Soroka et a/., 2002) and in wheat
(Al-Marsafy & Hassinein, 1998; Saini and Singh, 2001 and Hari et al., 2002).

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

MATERIALS AND METHODS

Two field e xperiments were carried out at the e xperimental field of
Agaa Center, Dakahlia Govemmorate during the fwo successive seasons of
1998/1999 and 1999/2000. The experimental design for this work was
randomrzed complete blocks with four replicates. The plot size 3x 3.5m
(10.5 m?), wheat grains “cv. Sakha 69" were sown at seedlng rate of 48
Kg/fed in rows 15 cm apart and 10 cm between hills on 20™ November of the
two seasons. All other cultural practices were applied as recommended.
Herbicides at the recommended rates as post-emergence were foliarly
applied at 3-4 leaf stage of wheat planis (35 days after sowing). The
treatments were as follows:
1. Brominal (bromoxynil) at rate of 1 l/fed.
2. Arelon (isoproturon) at rate of 1.25 Ifed.
3. Grasp (tralkoxydim) at rate of 1l/fed.
4. Handweeding. 5.Unweeded check (control).

Table {1): Trade, common and chemical names as well as the
recommended rates of the applied herbicides.

Trade name }Common name Chemical name Rate L/Fed

Brominal 24% | Bromoxynil | 3,5-Dibromo-4-hydroxy Benzonitrile | 1 L/fed.

Arelon 50% | Isoproturon [3-(4-isopropyt phenyl)-1, 1-dimethyl urea1.25 Lifed.

Grasp 256% | Tralkoxylim 2-[;_-(|eﬂ‘|o!xy! 1mno| m -en?;(ne 1 Lifed.

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 taken at 15 and 30 days from herbicide
application as well as at harvesting stage. W eeds werg pulledbyhand in
each plot from one square meter, usmg weeding frame of 1.0 x 1.0 m. The
fresh and dry weights of weeds (g/m®) were estimated.

At the two first sampling date, wheat plant height, number of
tillers/plant, shoot fresh and dry weights (g/plant) were recorded.
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Photosynthetic pigments were extracted from the 3" fresh leaves and
determined as mg/g fresh 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 leaf blade of wheat plants for every
treatment. Specimens were killed and fixed in F.AA., then the normal
procedure of paraffin method technique was followed according to Johanson
(1940). Sections of 12 p thick were double stained by crystal violet and
erythrosin combination {(Gerlach, 1977).

At harvesting stage, ten plants were collected at random from the
central area piot to determine, shoot dry weight {g/plant), number of spike/m® 3
number of spikletes/spike, 1000 grain weight (g), grain weight/spike and /m"
as well as /fed {ardeb). Protein percentage was determined in wheat grains
using the improved Kjeldahl method according to A.O.A.C. (1980).

The data of the 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 two seasons were namely
Beta vulgaris L., Melilotus indica, Medicago hispida; Lathyrus sativus L.;
Rumex dentatus L., Chenopodium album and Anagallis arvensis, while
Convolvulus arvensis L.; Lepidium sativa; Phalaris minor, Avena fatua;
Spergula arvensis and Cynodon dactylon were found in lower intensity.

Data presented in Table (2) show clearly that handweeding and
herbicide treatment significantly decreased the fresh and dry weights of
weeds (g/m?) after 50 and 65 days from s owing c ompared with u nweeded
check. The highest killing effect was achieved by brominal and arelon
herbicides. The previous resuits reveal that these herbicides lead to a
pronounced reduction in total weed growth. These resuits confirmed those of
Walia et al., 2000; Pandey et al., 2001; Govindra et al., 2002 and Marwat,
2003,

Table (2): Effect of herbicides on fresh and dry weights {(g/m?) of weed

plants.
Freshweight |  Dry weight Freshweight |  Dry weight
After 50 days After 65 days
1999 | 2000 1999 | 2000 | 1999 | 2000 1996 | 2000
Un 0289 | 0304 | 0029 | 0030 | 1104 | 1.085 | 0.255 | 0.251
H.w - - - 0055 | 0050 | 0.006 | 0.027
Bro 0012 | 0014 | 0002 | 0002 | 0044 | 0.040 | 0.005 | 0.005
Are 0018 | 0019 | 0004 | 0002 | 0.045 | 0.042 | 0.005 | 0.005
Gr 0194 | 0209 | 0030 | 0.028 | 0174 | 0156 | 0.054 | 0.054
LSD
5% 1| 0093 1 0082 [ 0005 | ooos | 0053 | 0042 | 0028 | 0022
[ 1% 0.131 | 0.135 | 0012 | 0.011 | 0074 | 0.071 | 0.039 | 0.041
F test - *h w -l i ¥ h e
B} Wheat plant studies:
1) Wheat growth: -
Data in Table (3) cleared that elimination of weeds by herbicides or

handweeding i ncreased p fant height and number of tillers as well as shoot
' 1803
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fresh and dry weights compared to the unweeded plants at 50 and 65 days
from sowing in the two seasons. Brorninal was more effective in this respect.
These results coincide those obtained by Jitendra and Verma (2002).

Table (3): Effects of herbicides on plant height length, number of tillers,
shoot fresh and dry weights, after 50 and 65 days from
sowing. :

Troat- Plantlength (cm) | No. of Tillers/plant Shoot dry weight (g)

ments | 1999 | 2000 | 1999 | 2000 1999(%)2000 1999|2000
ARter 50 days
UW | 37475 | 38550 | 4225 | 4375 | 5150 | 5625 | 0833 | 0855
HW | 37.000 | 42150 | 4900 | 4625 | 6750 | 6075 | 1175 | 0945
Bro 42000 | 4165 | 4875 | 4550 | 6850 | 6500 | 1115 | 0.905
Are 41.875 | 42550 | 4200 | 4375 | 4525 | 6475 | 1063 | 0788
[ 20975 | 35625 | 4400 | 4400 | 4475 | 5650 | 0900 | 0.820

Shoot fresh weight

5% 2.008 2.254 0.884 0.737 0.995 0.563 0.119 0026
1% 2937 3.155 1.237 1.031 1.383 0.787 0.350 0.31

After 65 days
UwW 39.650 | 40.550 4.625 4.550 8.575 8.200 1.875 1.300
H.W 51.200 | 49.525 5.825 5.300 13.625 13.700 2.100 2150
Bro 49.950 | 4B475 5.375 5.300 12650 | 13125 1.825 1.950
Are 51.400 | 49900 | 5450 5225 | 12525 | 12225 | 1.950 1.950
Gr 43475 | 42125 4.375 4.200 10.400 9.075 1.775 1.775

LsD
5% 2.316 2198 0.644 0.563 0.954 1.007 0.040 0.042
1% 3240 3.200 0901 .| 0877 1.336 1412 0.056 0.049
F Bt rk - Ak i . L] * *

All herbicidal and handweeding treatments enhanced growth of
wheat plant, consequently weed compaetition was limited and more nutrients
were available to promote growth of wheat plants. These results support
those of Khalil ef al., 2000; Nisha ef al., 2001 and Chauhan et af., 2002.

2) Photosynthetic pigments:

Data presented in Table (4) show that most treatments increased
chlorophyll a, b and total chlorophylt as well as carctenoides content
compared to the unweeded check in the two plant samples. W hile, grasp
caused a reduction in chlorophyl! b and total chlorophyll. This decrease may
be due to the phototoxic effect of grasp and/for to weed plant competition with
wheat plants.

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

it can be concluded that herbicides ¢aused 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 (arelon) and handweeding treatments
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increased chlorophyll contents in wheat leaves at 60 days after herbicide
application. .
Table (4):; Effect of herbicides on photosynthetic pigments (mg/g fresh

weight) after 50 and 65 days from sowing,
Chlorophyli a Chlorophyll b | Total Chlorophyll Carotenocides

Treat- 1999 | 2000 | 1999 | 2000 | 1939 | 2000 | 1999 | 2000
ments
After 50 days
UW 1.167 | 1.105 | 0.628 | 0.696 | 1.795 | 1.801 | 0.172 ] 0.216
H.w 1477 | 1.252 | 0.765 | 0.712 | 1.842 | 1.836 | 0.277 | 0.260
Bro 1.326 1.310 0.664 0.771 1.991 2.081 0.261 0.236
Are. 1.283 1.473 0.699 0.864 1.982 2.337 0.273 0.221
Gr. 1.171 | 1.148 | 0.608 | 0.657 | 1.779 | 1.805 | 0.197 | 0.237
LS.D
5% 0.183 0181 |. 0,112 0.109 0.148 (.142 0.064 0.071
1% 0.256 0.255 0.157 0.161 0.207 0.198 0.090 0.097
- * - - b e 2] -k
After 65 days

u.w 1.750 1.896 1.003 1.100 | 2.754 2.956 0.157 0.143
Hw 2.233 2.317 1.179 1.132 | 341 3.489 0.308 0.296

Bro 2.160 2.081 1.146 1.106 | 3.326 3.085 | 0.244 0.268

Arg 2.186 2256 1.195 1.185 | 3.380 | 3.441 0.220 0.210

Gr. 1.937 1.963 0966 | 0920 | 2903 | 2.892 0.276 0.287
L.S.D

5% 0.118 0.120 0.202 0.197 0.068 | 0.085 0.289 | 0.291

1% 0.166 0.169 | €283 | 0.201 0.096 0.102 0404 0.424
F test i b d - L h ELd E L Ll

3) Anatomical studies:
a) Leaf blade structure;

Data in Table (5) and Fig. (1) reveal that brominal, arelon and grasp
increased leaf thickness at midrib due to the increase in the main bundle
tength and width. The increase in bundle size may be due to the increase in
phloem thickness as well as diameter of metaxylem vessels. Herbicidal
treatments increased also the mesophyll thickness in comparison with the
unweeded control. This increase may be due to the elongation of mesophyll
cells as well as an increase in number and/or size of mesophyil cells.

Associated weeds with wheat plants in unweeded plots led to a
decrease in leaf thickness at midrib, blade thickness, bundle size as indicated
by bundie length and width, phloem thickness and diameter of metaxylem
vessels as compared to the other treatments. Handweeding treatment
improved the wheat leaf internai structure at midrib. These results agree with
those obtained by Salama {1996).

Table {5): Effect of herbicides on wheat leaf structures.

Leaf thick at| Thickness . . Diameter of
gg midfib () |ofthe blade| C"Mendonsof vl | Thickness of pholem mem?m

™ [ Length 4] wicth Lenah wian g | 1 2

Uw. 43.0 [ 100%]27.15|111%{17.6{100%| 7.0 [100%]4.8] 100%] 8.6 [100%|4.2] 100°]4.8] 10055
HW. 54.511267] 323 |119.7[18.4[1046]17.0[242.5]5.0] 104.2| 8.0 [104.7]4 4| 104.8]2.7| 979
Bro. 56.5)120.1131.0 |114.2(19.4[1102(20.0]2857(4.8] 160 [9.2 | 107 [4.4)1046]5.2] 1683
Are. 48.01111.6] 31.0 [1142/19.2[109.1118.2[2743[6.8[141.7{10.0{ 116.3]5.2| 123.816.2] 1083
Gr. 50.25(116.9(30.05 1107 [18.8{106.8120.8{297.1[4.8] 100 | 86| 100 [5.1]121.4]5.1] 1063
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Fig. (1): Effect of herbicide treatments on leaf structure of weed plant.
A, Unwegding (control); B, Brominal; C, Arylon: D, Grasp; U. Ep
Upper Epidermis; L. Ep., Lower Epidermis: M.V.B., Midrib Vascular
Bundle; M. V., Metaxylem; Ph, Phloem; Mes. T., Mesophyll Tissue,

b) Stem structure:

The handweeding and herbicides treatments caused an increase in
diameter of the stem cross section as well as ground tissue thickness as
indicated in an increase in number and/or 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 (6); Effect of herbicides on wheat stem structures.

Stem Ground et - Diameter of
3 E' diameter () | tasue Dimentions of vb | Thickness of pholemn gancylen ()
2 Thickness Langth

(w) Length (W) | Width () y | Width () 1 e

” s ( L TEERS
UW. [4BE.67|100%%|80.75]100%:/20.03| 10026 15.67 [ 100 |5.6]10096(5. 17| 100%%6{8.2] 100%6{5.17) 100/
HW. | 640 |137.1|88.76)146.1]|21.2 [105.8] 16.0 [102.1|6.0(107.1| 6.0 [116.1[5.8] 93.5 | 581122
Bro. 648 [1385) 85 |1399]200 | 985 (184 |1174(64/1143| 40| 774 |6.8]109.7) 66 (1277
Are. [ 588.5(126.1186.71]142.7] 194 [ 969 | 156 | 996 [56[117.9] 4.4 [ 85.1 |55/ 88.7 | 54 | 1044
Gr. 578 |1239|77.25/1272119.2 (959|152 | 97 |S2{929 38| 73.5 |6.0/9868| 51 | 987
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C D

Fig. (2): Effect of herbicide treatments on stem structure of wheatplant.
A, Unweeding (control); B, Brominal; C, Arylon; D, Grasp; Ep,
Epidermis; M. V., Metaxylem vessele; Ph, Phloem; V. B., Vascular
bundle: Gr. T., Ground Tissue.

Generally, the induction of the internal structure of wheat leaf blade
and stem characters because of elimination of weeds by using handweeding
and herbicide treatments will increase the uptake of nutrients by wheat plants
(Pandey et al, 2000) and this will improve wheat growth, 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 yield of plant 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 yleld and its components in the two
growing seasons

1 . . Noof Gram Grain . Sy
No of spikes : = x s | 1000 Gramn yickd Crude
Treat S| spikeley | Weight/spik| weight/m® | | oo :
." : ed %%
ments o spike elg) (Kz) i g

1995 | 2000 | 1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1896 | 2000 | 1888 | 200
LW | 330.50| 440 001 15.150(17.060( 7.825 |12.025] 0.571 | 0.640 |38.115(41.295(10.600(11.760)| 9.98 | 854
HW 1487.50]456.00 19,5501 20,500 11.200| 8.625 | 0.861 | 0.BEZ |44.500| 48.00 | 21.843(21.530( 1202 | 11.595
Bro |487.00|472 00 19.350] 20,450 11,660( 12.400] 0.881 | 0.910 | 46.00 | 50.00 | 22.503| 23100 11.89 | 11.52 |
Are 500,00 464.00) 18.525) 20.550| 11.005| 9.875 | 0.864 | 0.001 |43.770| 47 875( 21 46322 483 | 10.55 | 10049
Gr. |412.00|448.00(15.650]17.450( 9.030 | 1200 | 0.744 | 0.750 |43.325/45.925( 14.750( 15.400| 10.02 | 10.01
LSD
S |21.308|20321| 0600 | 0912 [ 0.725 [ 0.742 | 0.083 | 0025 | 2564 | 2320 | 0.891 [ 0.901 | 024 | 022
1% [208.543[23.871 t132:‘-2 1.014 [ 0989 | 0,123 | 0037 | 3630 [ 3511 | 1248 | 138 ) 026 | 0.25
Flesl| - - = = —~ - - 0 0 - - 0 O
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The highest grain yield was obtained by handweeding, brominal and arelon
treatments, while grasp gave the lowest values in this respect. Similar results
on wheat grain yield due to the application of brominal and arelon as well as
handweeding were reported by Gav:ndre & Singh (2002); Hari et al. (2002)
and Azad et al. (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 consequently the elimination of weed competition.

The elimination of weeds by herbicides or handweeding increased
the plant capacity in utilizing the environmental factors, i.e., nutrients, water,
light and space.

5) Crude protein percentage:

. Data 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 alttributed to the increase in N-uptake
by the treated wheat plants than the unweeded control (Tanveer et al., 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 could be concluded that apply:ng brominal (at 1 Lied)
and arelon (at 1.25 Lffed) after 30 days from sowing to wheat fields as well as
handweeding treatment were the most favourabie treatments for eradicate
weeds and improvement wheat growth as well as for getting the highest grain
yield of wheat under the environmental conditions of Dakahlia district, while
grasp was not effective in this -respect, but it was used only to eradicate
Arvena fatua weed. .
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