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ABSTRACT

Handweeding and herbicidal trealments, l.e., brominal, arglon and grasp
reduced significanlly weed growth campared to the unwesded control. Elimination of
weeds by handweeding or applied herbicides Increased plant height, number of tillers,
shoot fresh and dry weights of wheat pfant as compared to the unweeded chick.
Photosynthetic pigments were incraased by most reatments while, grasp detreased
chicrophyll b and total chlorophyll.

Wheat leaf thickness at the midrib, maln vascular bundia dimensions, stam
diameter and ground tissue thickness were increased by handwseeding and all
herbicidal treatments.

Wheat grain ylekd and iis componenls as well as crude protein pescentape
were increased due to all reatments compared to the unweeded control.  However,
brominal and arelon as well 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 Egypl, wheal has a speclal importance because
the local production is nol sufficlent for aupply the annual demands of the
local requirements. The Egyptlan poputation has urged the attampts to
increase wheat production and improve grain quality to face the great food
demands. A great atlention should be given to ralse wheatl yield per unk area
through selecting new varieties and polnting out the most favourable
agriculiurat practices such as control of weeds.

Weeds are major problem in wheal fields causing reduction in wheat
grain yield by 28% (Mishra and Kewat, 2002) and by 30% (Khan and Han,
2002). Chemical weed control Is considered as an essential practice in
wheat cullivation. The evalualion of herbicides used in wheat fields depends
not only on the efficlency of 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 yield of wheal as a result of eradication of weeds
from fields of this crop (Attrt & Saini, 2000: Nisha et al., 2001; Neelam &
Bandana, 2002; Govindra el al, 2002; Chauhan et al., 2002 angd Marwat,
2003).

The application of brominal (Bromoxynil) as post emergence
herbicide gave good weed control and cantrolled nearly all the broad leaves
weeds in wheal (Baharaini-Nejad and Khjehpour, 1999 and Kassai e &l.,
2002). Also, bromina! s howed increases in wheal grain yields (Viclorica &
Ferrande, 1987, Saad & Shaban, 1991 and Ghanem & El-Khawaga, 1991).
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The use of arelon (isoproturon) as a post emergence herbicide la
wheat plants was very sffective in controlling weeds (Tejinder & Yadav, 1998,
Samar et al., 1999; Tanveer ef &/., 1999; Singh et al. (2000); Govindra and
Singh (2002) and Govindra et al.. 2002). Moreover, arelon was very effective
in increasing wheat grain yield (Khall el af,, 1888 and 2000; Pandey ef 2.,
2001; Hari of al., 2002 and Marwat, 2003).

Grasp (Tralkoxydim) ss a pos! emergence bherbicide was 100%
effective in controlling Avena fatua in barly (Soroka et al., 2002) and in wheat
(Al-Marsafy & Hassinein, 1998; Saini and Singh, 2001 and Heri et al., 2002).

The present invesligation 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 yleld as weli as its components.

MATERIALS AND METHODS

Two field e xperiments were ¢ arried out at the e xperimenlal field o f
Agaa Center, Dakahlia Governorate during the two successive seasons of
1998/1999 and 1999/2000. The experimantal design for this work was
randomszed complete blocks with four replicates. The plol size 3x 3.5 m
(10.5 m?), wheal grains “cv. Sakha 69" were sown al seedmg 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 praclices were applied as recommended.
Herbicides at the recommended rales as post-emergence were follarly
applied at 34 leaf stage of wheat plants (35 days afier sowing). The
tealments were as follows:
1. Brominal (bromoxynil) at rale of 1 Iffed.
2. Arelon (isaproturon) at rate of 1.25 lifegd.
3. Grasp (tralkoxydim) at rate of 1l/fed.
4. Handweeding. 5.Unweeded check (control}.

Table (1): Trade, common and chemlcal 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-lsopropyl phenyl)-1, 1-gimethy urea| 1.25 Ufed.

Grasp 25% | Tralkoxylim f'[;'(mmml e @\ 4 Ufed.

The plots of handweeding treatmen! were kept weed-free through the
use of handweeding, while the plols of the unweeded control reatment were
left without handweeding.

Three plant s amples were taken at 15 and 30 days from herbicide
applicstion as wall as at harvesting stage. W eeds were pulled by hand in
each plot from one sguare meler, 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 dale, wheat plant height, number of
titers/plant, shool fresh and dry welghts (g/plant) were recorded.
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Photosynthetic pigments were extracted from the 3" fresh leaves and
determined as mo/g fresh weight of leaves (Mackinny, 1941).

For the analomical study five specimens were taken at 65 days from
sowing from the third node and the fourth feaf blade of wheat plants for every
lreatment. Specimens were killed and fixed in F.AA., then the normal
procedure of paraffin method technique was followed according lo Johanson
(1940). Sections of 12 ¢ thick were double stained by crystal violet and
erythrosin combinalion (Gerlach, 1977).

At harvesting stage, ten plants were collected at random from the
central area plot to determine, shoot dry weight (g/plant), number of spike/m’ )
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.0.A.C. (1980).

The data of the two experimental seasons were subjected to the
stalistical 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
Bela vulgaris L., Melilolus Indica, Medicago hispids, Lsthyrus sativus L.,
Rumex dentatus L., Chenopodium album and Anagallis arvensis, while
Convolvulus arvensis L., Lepidium saliva, Phalans minor, Avena falua;
Spergula arvensis and Cynodon dactylon were found in lower Intensity.

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

Table (2): Effect of herbicides on frash and dry welghts (g/m’) of weed
lants.
Fresh weight | Drywelght | Fresh walght Dry welght
After 50 days After 65 days
1859 2000 1999 | 2000 1905 | 200 1999 2000
Un 0.299 | 0304 | 0.029 | 0.030 | 1.104 | 1.085 | 0.255 | 0.251
H.w - - - 0.055 | 0.050 | 0.006 | 0.027
Bro 0012 | 0014 | 0002 | 0.002 | 0.044 | 0.040 | 0.005 | 0.005
Ara 0.018 | 0.019 [ 0.004 | 0.002 | 0049 | 0.042 | 0.005 [ 0.005
Gr 0.194 | 0209 | 0030 | 0.028 [ 0.174 | 0.156 | 0.054 | 0.054
LSO l ' _ l
5% 0.093 | 0082 | 0008 | 0008 | 0053 | 0042 | 0.026 | 0.022
1% 0.139 | 0135 | 0.092 | 0011 | 0.074 | 0.071 | 0.039 | 0.041
F tast ) T r we = 7] | T v =
B) Wheat plant studies:
1) Wheat growth:
Data in Table (3) cleared that elimination of weeds by herbicides or

handweeding Increased p lant h eight and number of tillers 8 s well as shoot
1803
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fresh and &ry weights compared to the unweeded plants af 50 and 65 days
from sowing in the two seasons. Brominal 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 tlllers,
shoot fresh and dry welghts, after 50 and 65 days from
sowing. :

rTma - Plant Jengih (am) 1 No, of Tllers/piant Shaot fresh weight Shoot dry welght (g)

@
ments 1999 | 2000 1999 | 2000 1999 | 2000 1999 2000
After 50 days
UW 37.475 | 38560 | L 4225 | 4375 | 515 | 5625 | 0833 | 0855
HW 37.900 | 42150 | 4800 | 4625 | 6750 | 6075 1175 | 0845
Bro 42200 | 41675 | 4.875 4.550 8950 | 6500 1,115 0.905
Are 41.875 | 42550 | 4200 | 4375 | 4525 | 8.475 1080 | 0788

< 40975 | 35625 | 4400 | 4400 | 4475 | 5850 | 0000 [ 0.620

L30 1
| 5% | 209 2254 0.884 0.737 0.995 0563 0.119 0026 |
1% 2.637 3,155 1237 1031 1.3 0.787 0.350 0.311
F w . . » » L) -~ ’ »
| After 65 days ]

Uw 32650 | 40550 | 4.625 | 4.5%0 8575 8200 1.875 1.300

l
] HW 51200 | 49.525 | 5825 [ 5300 | 13825 | 13700 | 2.100 2150

Bro 49.950 | 48475 | 6375 | 5300 | 12650 | 13125 | 1.625 | 1880
Are 51400 | 40800 | 5450 | 5295 | 12525 | 12295 | 1950 | 195

& 43.475 | 42125 4.375 4200 10.400 9.075 1.775 1.775

| 5% | 2316 | 21398 | 0644 | 0563 | 0954 | 1007 | 0040 | 0.CA2 |
1% 3240 | 3200 | 0901 | 0877 | 1335 | vA12 | 005 | 0049
et = = = = = - : :

All herbicidal and handweeding trealments enhanced growth of
wheat plant, consequently weed competition was limited and more nutrients
were available o promote growth of wheat plants. These results support
those of Khalil at a/., 2000; Nisha et al., 2001 and Chauhan et af., 2002.

2) Photosynthetic pigments:

Data presented in Table (4) show that most {reatments increased
chlarophyll a, b and total chiorophyll as well as carolenoides content
compared to the unweeded check in the two plant samples. W hile, grasp
caused a reduction in chlorophyll b and total chlorophyll. This decrease may
be due to the phototoxic effect of grasp and/or to weed plant competition with
wheal plants.

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

It can be concluded that herbicides caused an increase in wheat
photosynthetic pigments compared to the unweeded check. Mareover,
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 isoprotum (arelon) and handweeding treatments
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increased chlorophyll contents in wheat leaves at 60 days after herbicide
application.

Table (4): Effect of herbicldes on photosynthetic pigments (mg/g fresh
waight) after 50 and 65 days from sowing.

Yreat- Chlorophyll a Chlorophyll b | Yotal Chlorophyll | Carotenaides ]
e 1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1839 | 2000 |
ments

After 50 days |
UW 1.167 | 1.105 | 06280 | 069 [ 1.795 | 1.801 | 0.172 | 0.2%6 |
H.w 1177 | 1.262 | 0.765 | 0.792 | 1942 | 1.836 | 0.277 | 0.260
Bro 1.326 | 1.310 | 0664 | 0771 | 1991 | 2.081 | 0.26¢ | 0.236
Are. 1.283 | 1.473 | 0.699 | 0.864 | 1.982 | 2.337 | 0.273 | 0.22)
Gr. 1,171 | 1348 | 0.608 | 0657 | 1.779 | 1.805 [ 0.137 | 0.237 J‘
L.S.D
5% 0.183 | 0.191 | 0.112 | 0109 | 0.148 | 0.142 | 0084 | 0071 |
1% 0256 | 0255 | 0.157 | 0.18% | 0.207 | 0.198 | 0.080 | 0.097 l

ARer 85 days |
uw 1.750 | 1.896 | 1.003 | 1100 | 2754 | 2896 | 0.157 | 0.143 {
H.w 2233 | 2.317 | 1979 | 1132 | 3411 | 3489 | 0.308 | 0.296
Bro 2.180 | 2.081 1.146 | 1106 | 3.326 | 3.085 | 0.244 | 0.268 {
Are 2186 | 2256 | 1.105 [ 1185 | 3.380 | 3441 | 0.220 | 0.210
Gr. 1.937 | 1963 | 0966 | 0929 | 2603 | 2892 [ 0278 | 0.287
L.S.0
5% 0.118 | 0.120 | 0.202 | 0.167 | 0.069 | 0.065 | 0.289 | 0291
1% 0166 | 0.169 | 0.283 | 0291 | 0.096 | 0.102 | 0.404 | 0.424 |
Flesl vy -a o I av e Y] J amw ‘ = ‘

3) Anatomical studias:
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
length and width. The increase in bundle size may be due {o the Increase in
phloem thickness as well as diameter of metaxylem vessels. Herbicidal
treatments increased aiso the mesophy!l thickness in comparison with the
unweeded control, This increase may be due 1o the elongation of mesophyll
cells as well as an increase in number and/or size of mesophyll cells.

Associated weeds with wheat plants in unweedsd plots led to a
decrease in leaf thickness at midrib, blade thickness, bungle size as indicated
by bundle length and width, phloem thickness and diameter of metaxylem
vessels as compared to the other treatments. Handweeding trealment
improved the wheat leaf intemal structure at midrib. Thess results agree with
those obtained by Salama (1998).

Table (5): Effact of herbicldes on wheat leaf structures.
l'— g . Leaf thick at| Thickness Diameter of |
58

i () | of the blade Dimentions of v.b | Thickness of chotem metaxylem ()

© | Langth 3] wieth 6 | 29 T | 1 2

UW. 43.0 | 100%]27.15] 1 11%]17.6]100%| 7.0 [100%|4.8]100%)| 8.6 [100%]4.2]100%4.6] 100%
HW. 34.511267] 323 |1197[18.4]104.6]17.0] 242 915.0[104.2] 6.0 [ 104 7{4.4]104.8]3.7} 970
Bro. 555 ]129.1] 31.0 | 1142]19.4]1102[20.0[285.7|4.8] 100 | 9.2 [ 107 ]4.4]104.6|5.2/ 1083
Are. 48.0 11116 31.0 [1162{192.2{109.1]49.2[272 3188141 7]10.6]1163)5.2] 123.8]5.2) 103 3
Gr. 50.25(116.9/30.05]1107]18.8]106.8120.8]297.1]14.8] 100 [ 8.6 | 100 |5 (| 121.4]5.1] 1063
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Fig. (1): Effect of herbicide treatments on leaf stru
A, Unweeding {conlro!), B, Brominal;

Cture of weed plant.

: { C. Arylon; D, Grasp; U. Ep,
Upper Epidermis; L. Ep., Lower Epidermis; M.V.B., Midriprasculgr

Bungie; M. V., Metaxylem; Ph, Phloem: Mes. T., Mesophyll Tissue.

b) Stem structure:

The handweeding and herbicides lreaiments caused an increase in
diameter of the stem cross section as well as ground lissue thickness as
indicated In an increese in number andior dimensions of vascular bundle
(Table 6 and Fig. 2) as compared lo the unweeded conlrol. The increase in
vascular bundle size was due to the increase in phloem size and diameter of
melaxylem vessels. Grasp gave the lowest values In thls respect.

Table (6): Effect of herbicldes on wheat stem structures.

Stem Geoumnd . . , Diameler of

gg s o) Oimentions of v.b | Thickness of pholem otz W)
”““m)‘& Length (1) | vaath () L°“‘)’"’ with @y | 1 2
UW._|466.67]100%%/60.75]100%] 20.031 100%] 15.67] 100 [5.6,100%%615.17] 100%(6.2] 100%]5.17] |

HW. | 640 [137.1|88.76[1461] 21.2 ,1058] 16.0 {102 1;6.0{107.1| 6.0 | 116.1]|5.8] 93.5 [ 5.8 {1122
Bro. 648 (1389 85 11399]20.0 | 985 ] 18.4{117.4|6.4]1143]4.0| 774 [6.8/109.7| 6.6 | 127.7
Are | 588.5126.1(86.71(142.7] 194|969 | 156 | 996 [58]117.9[ 4.4 | 85.1 [5.5] 88.7 1 5.4 [ 1044
<3 578 [1239[77.25[1272] 19.2) 959 15.2| 97 1521929 3.8 73.5 [6.0{9868[ 51 [ 987
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Fig. (2): Effect of herpicide treatments on stem structure of wheatplant.
A, Unweeding (control), B, Brominal, C, Aryion; 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 wheal leaf blade
and stem characters becauss of elimination of weeds by using handweeding
and hesbicide reatments will inciease the uptake of nutrients by wheat plants
(Pandey ef al., 2000) and this wil improve wheat growlh, yield and its
components as well as grain quality.

4) Wheat yield:

Data in Table (7) showed that all herbicidal trealmenls and
handweeding caused a significant increase in yield of plant due o increased
number of tillers (Table 3), spikes and spiklets/spike as well as weight of
1000 grains {Table 7).

Table (7): EHects of herblcldes on wheat yleld and Its components in the two
mwlnﬂ seasons
No of spikes bo of Grai Gram | 1000 grain | Grain ylekd | Crude

Treal { spikelev | Weighvspik [ weighym? : 2

iante ) ke () X weight (g) | ArdbFed | protein %
1969 | 2000 | 1959 | 2000 | 19599 | 2000 | 1000 [ 2000 | 1699 | 2000 | 1299 | 2000 | 1998 | 200
UW 338 50/ 440 00] 15 150]/17.050]1 7.825 | 120251 0.571 | 0.840 [3B.115[21 295{10600[11 760| 629 | 954
HW (407 50|456 00] 15 550(20.500! 11.200] 8.625 | 0.861 | 0.562 {44.500] 48.00 [21843]24.530| 1202 | 1198
Bro |48700(472.00|19.360]|20.450{11.680]12.400| 0.881 | 0.910 | 48.00 | 50.00 {22.603[23 100| 1189 | 1152
Am. |50000| 464 00 18.525|20.550] 11 005 | 3875 | 0.884 | 0.501 [43.770(47 875(21.483(22 483 1085 | 1048
Gr. |419.001448.00] 15 850] 17.450| 9.030 | 12.00 [ 0 744 | 0.750 |43.325{45.925( 14.750| 15.400] 10.02 | 1000

5% ]21308/20321]0.809 10912 | 0.725| 0742 | 0.088 | 0025 | 25041 2.320 | 0.86¢ | 0801 | 0.24 | 0.22
% 129.343123.871] 1.132 | 1.232 ] 1.014 | 0.988 | 6.123| 0.037 1 3.630{ 3.511 [ 1248 [1.328 | 0.2¢ | 0.25

-
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The highest grain yield was obtained by handweeding, brominal and areion
treatments, while grasp gave the towest values in this respect. Similar resuills
on wheat grain yield due 10 the applicalion of brominal and arelon as well as
handweeding were reported by Gavindre & Singh (2002); Hari et al. (2002)
and Azad et a/. (2003).

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

The elimination of weeds by herbicides or handweeding Increased
the plant capacily in utilizing the environmental factors, 1.e., nuirients, water,
light and space.

5) Crude proteln percentage:

Data in Table (7) show that using herbicides and handweeding
treatments increased crude proteln percent in wheat grains compared to the
unweeded control. These results are in agreement with Delchev & Deneva
(2001). They reported that arglon and grasp increased the amount of protein
in wheat grains. This increase may be attributed to the increase in N-uptake
by the ireated wheat plants than the unweeded control (Tanveer ef af., 1999).

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

Generally, it could be concluded that applymg brominal (at 1 L/fed)
and arelon (at 1.25 L/fed) after 30 days from sowing to wheat fields as well as
handweeding treatment were (he most favourable treatments for eradicate
weeds and improvement wheat growth as well as for getling the highest grain
yield of wheat unger 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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