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ABSTRACT Two field experiments were carried out in the two succes-
sive seasons of 2001/02 and 2002/03 at Experimental Station of Faculty of
Agriculture at Fayoum Governorate to study the efficiency of some pre-and
post i emergence herbicides in weed control and their effects on forage yield
and quality of Egyptian clover.

The dominant weeds in the two seasons were: Urtica urens L., Medicago
hispida Gaerth, Euphorbia peplus L. and Emex spinous L. however, Cichori-
um pamilum Jacq, Beta vulgaris L. and Chenopodium murale L. were not
present in major quantities. In pre-emergence applications, data showed that
pendimethalin exhibited a higher herbicidal activity against broadleaf weeds
in Egyptian clover.

In contrast, linuron herbicide reduced the forage yield and crude protein
compared with the control. Besides, egyptian clover injury was observed in
plots treated with linuron. In post-emergence applications, results revealed
that metribuzin at the rates of 0.06 and 0.12 kg /fed.were the most effective
for weed control and safe for use in Egyptian clover followed by bentazon
while flauzifop i butyl was the least. Also, both metribuzin rates (0.06 and
0.12 kg/ fed.) caused a significant increases in forage vield and crude protein
over the control. In addition, ali herbicide treatments applied post emergence
did not injure Egyptian clover, ‘

INTRODUCTION

~Egyptian clover (Trifolium alexandrinum L.) is the main forage crop in Egypt.
Weeds are a major production problem in Egyptian clover. Weeds vigorously compete
with Egyptian clover for light, water, nutrients and also may reduce forage quality. In
addition, some of these weeds are toxic to animals which fed on forage green yield of
Egyptian clover contaminated with these weeds such as spurge (Euphorbia peplus L.),
nettle (Urtica urens L.), sweet clover (Melilotus indica L.) and wild mustard (Sinapis
arvensis L.). The use of herbicides for weed control have been studied by many inves-
tigators. Harvey et al. (1976). observed that weed control using herbicides has in-
creased alfaifa yields. Robinson et al. (1978); Swan (1978); Cosgrove and Barrett
(1987) and Wilson (1989) reported similar results. Hammouda et al. (1989) showed that
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applying pronamide herbicide as post-emergence significantly enhanced the forage
green yield over the untreated control. In contrast, the pre-emergence application at the
concentration injured established Egyptian clover and resulted in lower forage yield by
65%.

The present work aimed to study the effect of some herbicides on weed control, for-
age green yield and quality of Egyptian clover,

MATERIALS AND METHODS

Two field experiments were carried out at the Experimental Farm of the Faculty of
Agriculture at Fayoum during two winter seasons of 2001/02 and 2002/03 using a com-
plete randomized block design with four replicates. The plot size was 10.5 mz. Egyp-
ti_an clover, Giza 1 (Meskawi) was used.

Six herbicides were used in this investigation as shown in table 1.

Apte- emergence herbicides were applied after seeding and before irrigation while
post- emergence herbicides were sprayed four weeks after sowing using a knapsack
sprayer with one nozzle boom at a volume of 200 L/fed. All plots were irrigated imme-
diately after treatment.

Data were recorded as follows:
1) Weeds :

Weeds were hand pulled and taken 60, 90 and 120 days after sowing and the fresh
weight of weeds per one square meter chosen at random was ‘collected in the swather
and weighed in each plot. Percent weed control was calculated as 100 [1- (plant fresh
weight / untreatred plant fresh weight)]

2) Egyptian clover :

The first, second and third cuttings were taken from both pre and post emergence
herbicides treatments during each growth season to determine the forage yield of Egyp-
tian clover. Also, protein was determined as total nitrogen by micro-kieldahal method
and crude protein was obtained by multiplying nitrogen content by 6.25 (A.O.A.C,
1995).

Egyptian clover injury was evaluated 4 wecks after each treatment using a rating
scale of 0-100, where 0 indicated no injury, 10-30 slight injury, 40-60 moderate injury,
70-90 severe injury and 100 complete kill. Germination rate and percentage were also

recorded.
3) Statistical analysis :
All data of each season were statistically analyzed according to Snedecor and
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Table (1) : Common, trade and chemical names as well as ADI of the herbicides used.

Common pame Trade name Rate/ Chemical name ADIT
fed.
Metribuzin Sencor 70% W.P. 0.3 kg | [ 4- amino -6- {1.1 — dimethylethyl} —3- (methylthio) | 0.013
0.12kg | -1,2,4 —triazin -5 (4H) — one].
0.06 kg
Linuron Afalon S 47.5% W.P. | 0.75kg [ 3- (3,4 - dichlerophenyl)- |- methoxy —1- methylurea. { 0.008
Pendimethalin Stomp S0%E.C. L7L | N- (I- cthylpropyl) — 34 - dimethyl - 2,6 - na
dinitrobenzenamine.
Butralin Amex  48%EC. 250 14- (1,1 - dimethyl) - N — (l-methyl propyl) — 2,6-1 0.5
dinisrobenzamide,
Bentazon Basagran 48% A.S. 051 | 3- (1- methylethyl) ~ {1H) — 1,2,3 — benzothiadiazin— | 0.1
4 (3H) — one 2,2 - dioxide.
Fluazifop-butyl Fusilade super 12.5% 1.OL | () -2- [ 4 [[5-(trifluoromethyl) —2- pyridinyl] oxy] [ 0.01
EC. phenoxy] propanoic acid.

* ADI = Acceptable daily intake.

** n.a. = Not available.
Cochrgn (1980). Mecans were compared using the least significant difference (L.5.D.)
test at the 0.05 significance level.

RESULTS AND DISCUSSION
1- Weeds :

It is clear from Table 2 that nettle (37plants /mz) burclover (64 plants /mz) and
spurge (20 plants /m~) were the dominant weeds during both seasons. However, chico-
ry {12 plants /m~), goosefoot (9 plants Imz) and wild beet (5 plants /m~)were growing
but werg not present in major quantities, while dock (2 plants /m~), sweet clover (1
plant /m™) and thistle (<1 plant /m™) were found but in negligible numbers. This popu-
lations of broad leaf weeds increased each year without control, some of these weeds
were a very toxic to animals which fed on forage yield of Egyptian clover mixed with
these weeds such as nettle and spurge. The only herbicides that controlled nettle and
spurge were pendimethalin at [.7L/fed. and metribuzin at 0.06 kg/ fed.

1-1 Pre-emergence herbicides.

Data presented in Table 3 indicate that pendimethalin at 1.7 L/fed. was the most ef-
fective for weed control where provided 64% control in both seasons whereas, metribu-
zin at 0.3 kg/fed. gave 52.8 - 60.5% control during 2001/02-2002/03 scasons respec-
tively. :

In this connection, Dawson (1987) mentionced that any program that controls broad
leaf weeds can help to control cuscuta in alfalfa. He added that metribuzin and pendil-
methalin herbicides can control cuscuta indirectly by eliminating seedlings of broad
leaf weeds upon which cuscuta could first become attached. Also, butralin at 2.5 L/fed.
provided 32% control in 2001/02 scason and 18% control in 2002/03 season. In con-
trast, weed contro] was zero in plots treated with linuron at 0.75 kg/fed. Therefore, this
herbicide failed to control weeds in Egyptian clover.

1-2 Post-emergence herbicides.
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Data in Table 3 show that metribuzin at 0.06 and 0.12 kg/fed. were the most effec-
tive in controlling Egyptian clover weeds followed by bentazon at 0.5 L/ fed. while
flauzifop- butyl at 1.0 L/fed. was the least. Metribuzin gave 75.2 fi 90.3% control at
0.06 kg/ fed. and 86,0 - 92.6% control at (.12kg /fed. in both studied scasons respec-
tively. Also, bentazon at 0.5L/fed. resulted in 48.6-65.0% control in both seasons.
However, flauzifop fi butyl provide little weed control reached to 40% in the first sea-
son and 27% in the second season. The present findings are in accordance with those
reported by Robinson et al. (1978), Winton and Stritzke (1985), Cosgrove and Barrett
(1987) and Waddington (1990).

2. Egyptian clover:

2.1. Pre-emergence herbicides.

Data in Table 4 indicate that application of pendimethalin at 1.7 Lffed. Significantly
enhanced the forage yield by 18.3 - 21.6% over the control during the two experimen-
tal seasons respectively. Also, the increase in crude protein reached about 25.0 - 28.2%
above the control at the same rate in both seasons. Applying metribuzin at 0.3 kg/fed.
showed slight increment in forage yield followed by butralin at 2.5 L/fed. this increase
is not significant for both herbicides. The increase gained by metribuzin at 0.3 kg/fed.
were 10.1 - 153 % in forage yield and 17.4 - 20.6% in crude protein compared with
the control in the two seasons respectively. In contrast, linuron at 0.75 kg/ fed. de-
creased the crude protein by 9.5 - 13.4 % under the control in the first and second sea-
sons respectively. In this respect, Wilson (1989}, Found that forage crude protein was
lower than the untreated control in plots treated with diuron and trifluralin herbicides.

Also, visible Egyptian clover injury consisting of leaf and stem chlorosis and plant
stunting was present only in plots treated with linuron at 0.75 kg /fed. as shown in Ta-
ble 5. Seed germination percentage was not significantly affected by any of herbicide
treatments used pre-emergence compared with the control in both seasons. However,
linuron at 0.75 kg/ fed. was the only herbicide which gave delaying in germination rate
up to 4.5 and 4.0 days while control were 3.2 and 2.8 days during 2001/02 and 2002/03

Table (2) : Broad leaf weeds (no./m?) found in Egyptian clover during both scasons.

Species Latin names Density of weed
(no. / n)
Dock Rumex dentatus I. 2
Nettle Urtica urens L. 37
Spiny Emex spinous L. 18
Chicory Cichorivum pamilum Jacy 12
Wild beet Beta vulgaris L, 5
Rocket Sisymbrium irio L. 1
Sweet clover Melilotus indica L. 1
Wild mustard Sinapis arvensis L. 1
Spurge Euphorbia peplus L. 20
Burclover Medicago hispida, Gaerth 64
Goose foot Chenapodium murale L., 9
Purslane Portilaca oleracea L. 3
Thistle Silybium marianism Gaerth <1

* Broad leaf weed species and their densities in the untreated control,
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Table (3) : Fresh weight of broad leaf weeds and its control as
affected by herbicide treatments in Egyptian clover.

Broad leaf weeds fresh ‘Weed
Herbicide Rate/ weight (g/m’) Total | control
fed. 60 90 120 (%)
— — —-
DAS DAS DAS
2001/02
Pre-cmergence
Pendimethalin 1.7L 20035  306.19 14027 | 646.81 64.0
Metribuzin 03kg 468,62  297.33 82.65 848.60 52.8
Butralin 25L 604.95 415.19 201.73 | 1221.87 32.0
Linuron . 0.75kg 137946 70982  257.11 | 2346.39 00.0
Post-emergence
Metribuzin 0.06kg 215.06 16324  67.19 | 44549 75.2
0.12kg 86.12 104.71 59.78 | 250.61 86.0
Bentazon 105L 454.10 30971 12036 | 924.17 43.6
Flauzifop-butyl 10L 65097 23478 19301 | 1078.76 40.0
Control 110628 52746 16427 | 1798.01 -
LSDyg.0s 21948  27.01 45.26 | 33092 12.72
2002/03
Pre-emergence .
Pendimethalin 1.7L 180,97 15590 179.52 | 516.39 64.0
Metribuzin 03kg | 27493 139.10 152.64 | 566.67 60.5
Butralin 25L 608.05 24014 327.31 | 1175.50 18.0
Linuron 0.75kg | 103624 32479  520.57 | 1881.60 00.0
Post-emergence
Metribuzin 0.06kg 0.0 48.25 90.83 139.08 90.3
0.12kg 0.0 3246 73.57 106.03 92.6
Bentazon 0SL 196.73 141.65 16340 | 501.78 65.0
Flauzifop-butyl i.0L 53049 217.01  299.56 | 1047.06 27.0
Control 831.51 29636 306.82 | 1434.69 -
LSDy.0s 136.86 18.90 3264 | 25523 10.51

* DAS = days after sowing.
** Pre-emergence = after seeding and before irrigation.
*** Post - emergence = four weeks after sowing (4WAS).

seasons respectively.
2.2. Posr-emergence

Data in Table 4 reveal that metribuzin at 0.06 kg/fed. caused a significant increase
by 24.8 - 30.4 % in forage yield and 30.9 - 32.0% in crude protein over the control in
the first and second seasons respectively. Also, Table 4 show that metribuzin at the rate
of 0.12 kg/ fed. produces a higher yield than the rate of 0.06 kg / fed. However, this dif-
ference is not significant even at the 0.01 level. Since the efficiency of both metribuzin

herbicides.

rates is more or less the same.

Thus metribuzin rates of 0.06 or 0.12 kg/fed. is recommended and safe for use in
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Egyptian clover without inducing any injury. The increase obtained by bentazon at
0.5L/fed. were 19.3 fi 23.5% in forage yield above the control in both seasons.

Also, it increased the crude protein by 12,2 % in 2001/02 season and 8.6% in 2002/
03 season at the same rate. Likewise, flauzifop & buty] at 1.0 L/fed. enhanced the for-
age yield by 13.6 % in the first season and 5.9% in the second season compared with
the control. -

In addition to, Egyptian clover was not injury by all herbicide treatments when ap-
plied post-emergence.

Results in Table 5 indicate also that all herbicide treatments had no significant ef-
fect on seed germination rate of Egyptian clover as well as the percentage of germina-
tion. These results are in agreement with those obtained by Wilson (1981) and Peters et
al. (1984) on alfalfa and Hammouda et al. (1989) on Egyptian clover.

From the above results it can be concluded that all herbicide treatments either pre-
or post - emergence applications did not injure Egyptian clover with the exception of
linuron herbicide which decreased the yield and crude protein content. Unlike, pendi-
methalin at 1.7 L/fed. pre-emergence and metribuzin at 0.06 kg/ fed. post- emergence
were the most effective for weed control and caused a significant increases in forage
yield and crude protein above the control. Generally, these treatments controlled annual

Table (4) : Forage yield and crude protcin of Egyptian clover as
affected by given herbicides.

Forage vield (kg) Crude protein (%)
Herbicide Rate/ Ist 2nd 3rd Mean | lst 2nd 3rd Mean
fed. — — -— — -— —
cut cut cut cut cut cut
2001/02
Pre-emergence’ -
Pendimethalin 1.7L 72.5 55.0 58.8 654 | 2290 2574 2645 |25.03
Metribuzin 03 kg 68.3 60.5 54.0 609 | 2076 2481 24.90 | 23.49
Butralin 25L 63.0 55.0 500 56.0 18.34 1895 23.16 {20.15
Linuron 0.75kg 57.0 510 49.0 53.0 1622 17.08 21.00 | 18.10
Post-emergence”
Metribuzin 0.06kg 758 70.3 &61.0 69.0 2595 2586 26.76 |26.19
0.12kg 9.0 7HO 64,8 TLG 2370 2693 28.18 {26.27
Bentazon 05L 75.0 64.0 59.0 66.0 19.84 2290 24.61 |22.45
Flauzifop-butyl 1.04L 735 62.0 53.0 62.8 1990 20.88 20.96 | 20.58
Control 60.0 54.8 51.0 553 1862 1932 2209 | 20,01
LSD gos 3.47 4.70 2.59 4.39 226 3.90 1.83 | 1.BR
2002/03
Pre-emergence
Pendimethalin 1.7L 65.8 63.0 57.3 62.0 21.76 2549 25.56 |24.27
Metribuzin 0.3 kg 62.5 59.0 54.8 588 {2300 2210 32339 |22483
Butralin 25L 54.0 50.0 46.0 50.0 17.20 1803 1853 1792
Linuron 0.75kg 50.0 48.5 46.0 48.2 1600 1615 17.05 | 1640
Post-emergence
Metribuzin 0.06kg 76.5 6RO 55.0 665 | 2280 2591 2630 (25.00
0.12kg 76.0 73.0 62.3 704 | 2107 2701 25.00 | 24.36
Bentazon 05L 69.0 63.0 570 63.0 19.00 2146 21.23 |20.56
Flauzifop-butyl 1.0L 57.0 54.9 51.0 54.0 17.34 20,10 22,18 | 19.87
Coatrol . 53.0 52.0 48.0 510 1735 19.28 2Mni6 | 1893
LSD p.os 6.25 441 3.06 532 2.73 1.58 2,16 1.97

* Pre-emergence = after sceding and before imigation.
** Post — emergence = four weeks after sowing (AWAS).
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Table (5} : Visual injury and seed germination of Egyptian clover as affected by herbicide treatments.

2001/02 2002/03
Herblcide Rateffed. [ Egyptian | Secd germination | Egyptia Sced
clover n clover | germination
injury Rate (%) injury | Rate (%)
(%) ]
Pre-emergence
Pendimethalin 1.7L 0 21 91.3 0 2.3 94.2
Metribuzin 0.3kg 0 33 95.0 0 2.6 92.0
Butralin 25L 3 28 90.0 10 23 88.5
Linuron 0.75kg 25 4.5 875 4 4.0 86.8
Post-emergence
Metribuzin 0.06 kg 0 2.7 92.3 0 19 93.5
0.12 kg 0 32 %02 0 19 93.0
Bentazon 05L 0 3o 94.0 0 3.5 92.0
Flauzifop-butyl 10L 0 2.6 86.5 7 24 | 907
Control 0 3.2 91.8 0 2.8 24.0
LSD ges 0.86 0.61 NS 1.04 0.93 N.S.

broad leaf weeds but with different degrees. On the contrary, linuron was not effective
in controlling weeds on Egyptian clover.
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