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ABSTRACT. The efficiency of four herbicides, viz., isoproturon 
(arelone), methabenzthiazuron (tribunil), fenoxaprop-ethyl (puma) and 
a ready mix formulation of mecoprop/dichlorprop/MCPA (duplosane 
super) and some of their combinations in controlling weeds in wheat 
fields as well as their effect on grain yield and its components were 
studied at the Agricultural Research and Experimental Station of 
Dierab in seasons 199 J and 1992 in two different sites. The 
experimental sites were of loamy sand soil and were under sprinkler 
and central pivot irrigation system. 

The results of the study revealed that, Malva spp (common 
mallow) and Lolium rigidum (ryegrass) were the predominant weeds 
in the experimental area. Treatments of duplosane super at 3.5 and 2.5 
Uha; combinations of dupJosane super (2.5 Uha) with either tribunil 
(0.75 kg/hal, arelone (0.75 Uha) or puma (2.5 Uha); and tribunil (1.5 
kg/hal showed to be most efficient in controlling broad-leaved weeds. 
Arelone (1.5 and 0.75 Uha) and puma (3.5 and 2.5 Uha), on the other 
hand, gave slight control of the grassy weed Lolium rigidum. 

The results also showed that duplosane super and its combinations 
as well as tribunil had significantly increased grain yield in wheat in 
the first site. On the other hand, duplosane super 2.5 L +puma 2.5 Uha 
was the only treatment that significantly increased grain yield in wheat 
in the second season in the second site. 

Cereal crops, especially wheat (Triticum aestivum L.), are well known to be highly 
sensitive to broad-leaved and grassy weeds during their early stages of growth. 
Weeds in wheat fields showed to be strong competitors for nutrients particularly 
nitrogen, light and moisture (Roberts 1982). When allowed to compete with crop 
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plants, weeds were observed to deplete up to 91.2, 19.4 and 77.5 kg of available N, P 
and klha, respectively (Yadava et ai. 1985). Almost hundred percent crop loss, due 
to weeds, was recorded (Lacey 1985) in wheat fields . According to Tewari and 
Mehrotra (1978) , an increase of one gram in dry weight of weeds/m2 was followed 
by a decrease of 143 g in grain yield and 158 g in straw yield in wheat fields . 
Chemical weed control proved to be an effective way for controlling broad - leaved 
and grassy weeds. In this respect, isoproturon was found to increase grain yields 
from 3.5 J tlha in the un weeded plots to 4.476 t/ha in the treated plots (Phogat et at. 
1991) . When applied at the rate of 0 .75 or 1.0 kg/ha, isoproturon gave the best 
control of almost all broad - leaved and grassy weeds (Punia 1990 and Singh 1989). 
Higher doses (5 kg/ha) however, resulted in severely injurious effects on wheat 
growth and productivity (Tag EI-Din et al. 1987 and 1989). Application of 
methabenzthiazuron at the rates of 1.5 and 2.0 kg/ha, on the other hand, increased 
both number of tillers (Singh et al. 1988) and grain yield (Hooda and Agarwal 1987) 
and reduced weed populations (Punia et al. 1990) in wheat fields. Duplosane super 
at 2.5 Llha was found to selectively control many species of broad-leaved weeds in 
winter cereals (Bey et ai. 1989). Fenoxaprop-ethy (puma) a herbicide containing the 
safener fenchlorazole, selectively controlled the major species of grassy weeds in 
winter wheat (Huff et aI.1989), and Aiopecurus myosuroides was well controlled by 
a rate of 2.5 Llha (Hallgren 1990). Diclofop-methyl, a selective herbicide for 
ryegrass in wheat, showed to have no adverse effects on plant height, dry weight, 
number of fertile spikelets , and grain yield (Khodayari et ai. 1983). 

In the present study, four field experiments were conducted in two different 
sites to evaluate the efficiency of four herbicides and some of their combinations, in 
controlling weeds in wheat fields in Dierab area, as well as their effects on wheat 
growth and productivity. 

Materials and Methods 

Four field experiments were carried out in two different sites, with 12 herbicidal 
treatments each in the 1991 and 1992 winter seasons at the Agricultural Research 
and Experimental Station (ARES) of King Saud University at Dierab. The 
experimental locations were of loamy sand soil under sprinkler irrigation with 
secondary-treated sewage water. Irrigation water for the first site was provided by 
means of fixed sprinklers (12 m apart) and by a central pivot system for the second . 
Sowing dates of wheat (Triticum aestivum cv. Yecora Rojo) for the two trials of the 
first season were the 25 th of November and the 4th of December 1991, and the 22nd 

of November 1992 for both trials of the second season . The experimental design was 
a randomized complete block design with twelve treatments and four replicates 

m2(20 for each replica). The treatments, herbicidal names and rates of their 
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Table 1. 	Herbicidal treatments , rates of application, trade and common names, composition and 

formulations 

Table 1a. Herbicidal treatments and rates of application 

Fouad Soliman 

Treatments 
No. 

Arelone 
L/ha 

Tribunil 
kglha 

Puma 
L/ha 

Duplosane super 
L/ha 

TI 1.75 - - -
T2 0.75 - - -

T3 - 1.50 - -
T4 - 0 .75 - -

T5 - - 3.50 -
T6 - - 2.50 -

T7 - - - 3.50 

T8 - - - 2.50 

T9 - - 2.50 2.50 

TIO - 0 .75 - 2.50 
Til 0.75 - - 2.50 

Tl2 - - - -

Table lb. Herbicides trade and common names, composition and formulations 

Number Trade name Common name Composition Formulation 

I Arelone [ soproturon 500 gIL Flowable 

2 Tribunil Methabenzthiazuron 700 gIL Wettable powder 

3 Puma Fenoxaprop-ethyl 600 gIL Flowable 

4 Duplosane 

super 
Mecoprop-p + MCPA + 
Dichlorprop 

130 + 160 gIL 

+ 310 gIL 

Emulsifiable 

concentrate 

application are presented in Tables 1 a and lb. 

The herbicidal treatments in two sites, were post - applied five weeks after 
sowing using a knapsack sprayer. Plots of the second site experiment, being heavily 
infested with ryegrass (Latium rigidum) were treated, including T12, with diclofop 
methyl (illoxan 28% EC, 3.5 Llha) ten days after the application of the herbicidal 
treatments. 
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Percentages of individual weed coverage were estimated 75 days after sowing 
according to the visual rating system (0-100) adopted by Frans and Talbert (1977) 
and by Roberts (1982). In this system (100) referred to complete coverage of weeds; 
whereas (0) designate complete absence of weeds. At harvest, five spikes were 
collected from each plot and were used to determine spike length (cm), number of 
spikelets/spike, weight (g) and number of kernels/spike. Grain yield (tlha) and 
1000-grain weight (g) were estimated from an area of I m2 that was harvested in each 
plot. Data obtained were subjected to analysis of variance and the treatments were 
compared by the LSD (Snedecor and Cochran 1967) test. 

Results and Discussion 

Experiments of site 1: 

The annual weeds observed in the course of this location included Malva spp. 
Lolium rigidum, Brassica nigra (black mustard) and cichorium endivia (chicory). 
Among these Malva spp. was the most dominant (Table 2). Among the twelve 
treatments are lone (TI and T2), puma (T5 and T6) and the control (TI2) showed the 
highest coverage of Malva spp. their estimates being 69.86, 52.38, 49.00, 72.37 and 
56.25% respectively, indicated their low efficiency io controlling this species. 

Duplosane super (TI and T8) as well as its combinations with either tribunil 
(T 10) or are lone (TIl) efficiently controlled Malva spp. and the total weed 
population as well (Table 2). Among these, duplosane super-tribunil combination 
(T I 0), resulted in the lowest percent coverage of Malva spp. (2.45%) and for the 
total weeds (3 .75%), Table 2. Reports by Bey et al. (1989) and Singh et al. (1988) 
indicated that tribunil and duplosane super were highly effective in controlling 
Malva spp. and broad-leaved weeds; whereas arelone was only effective with Latium 
rigidum. 

In the second season, infestations of Malva spp. and Latium rigidum were much 
more greater than those recorded in the first season (Table 3) . As observed in the 
first season, arelone (Tl and T2) and puma (T5 and T6) were inffective in 
controlling Malva spp.; whereas duplosane super + tribunil (TIO), as in the first 
season, proved to be the best treatment in this respect. Tribunil (T3 and T4) was 
slightly less effective in controlling Malva spp. than the duplosane super contained 
herbicides. 



Table 2. Effect of the herbicidal treatments on coverage of individual weeds, grain yield and yield components of wheat for the first site dur
ing the first season (1991) 

Treat. 

TI* 

Malva 
spp. 

69.86 

% W

Brassica 
nigra 

1.39 

eed Cover

Cichorium 
endivia 

0.00 

age 

Lolium 
rigidum 

0.00 

Total 
of aU 
weeds 

71.25 

Spike 
length 
(em) 

8.60 

Yi

Number of 
spikelets 

/spike 

14.80 

Kernel 
number 
/spike 

36.43 

eld and Yield 

Kernel 
weight 

(g)/spike 

1.59 

Components 

Grains 
yield 

tons/ha. 

4.758 

lO()() 

grains 
weight(g) 

40.86 
T2 52.38 8.38 0.50 0.00 61.25 8.60 15.50 38.53 1.36 4.568 38.83 

T3 14.50 0.00 0.00 0.00 14.50 8.88 16.55 40.13 1.87 5.614 51.08 
T4 33.48 0.00 0.06 0.21 33.75 8.80 15.50 36.20 1.44 4.922 48 .09 

T5 49.00 5.31 0.00 1.50 55.8 1 8.83 15.80 38.15 1.57 5.889 50.91 
T6 72.37 1.47 0.45 1.93 76.25 8.55 15.80 33.00 1.23 4.076 42.45 

n 5.75 0.00 0.00 3.50 9.25 9.38 16.15 45 .25 2.01 5.917 46.77 
T8 7.00 0.00 0.00 0.25 7.25 9.25 16.20 45.65 2.08 6.353 50.95 

T9 16.23 0.00 0.00 0.03 16.26 8.93 16.40 45.53 1.93 6.062 53.96 
TIO 2.45 0.00 0.00 1.30 3.75 9.48 16.40 46.65 2.14 6.444 52.11 
TIl 5.60 0.00 0.00 0.40 6.00 9.55 16.20 51.13 2.21 6.263 48.32 

TI2 56.25 5.25 0.00 2.25 63 .75 8.55 15.80 35.95 1.27 3.831 36.51 

L.s.O.** NS NS 8.31 0.48 1.447 4.65 

'n o 
c 
0.. 
(/) 
'" 
o 

3 
::l '" 

NS = Not significantly different. *For legends: see Table (I) 

**Least significant difference at the 0.05 probability VI 


N 
VI 
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Table 3. Effect of the herbicidal treatments on coverage of individual weeds, grain yield and yield components of wheat for the first site dur
ing the second season (1992) 

Yield and Yield Components% Weed Coverage 

Kernel Kernel GrainsTotal Spike Number of 1000Treat. LotiumMalva Brassica spikelets number weight yield grains 
spp. 

lengthof all 
rigidumIligra weight(g)(em) /spike (g)/spike tons/ha.weeds /spike » 

'" '" ~ 
7.45 20.70 0.31 0.540 14.32 399.51 13.401.871.37TI * 96.27 

(0 

;:>.15.1413.30 18.65 0.30 0.368100.00 7.436.251.0092.75T2 
o.... 
en 
o15.10 35.80 0.85 1.774 23.4957.51 8.90000 38.3819.13T3 
3 
(015.70 35.80 0.83 1.462 23.3851.26 8.9328.83 0.30T4 22.13 
:r: 
(0 

a13.70 18.85 0.30 0.559 15.843.79 97.01 7.581.6991.53T5 ;:;. 
T6 16.1713.10 23.80 0.39 0.45098.76 7.28 0:4.382.1992.19 e:. 

n 
o15.10 34.95 0.75 1.611 21.1955.00 8.8850.750.004.25T7 3 

T8 0.8715 .80 36.65 1.686 23.49 s:.57.50 9.0353.850.0012.89 
:l 
~ o·1.37 1.74627.51 16.70 46.95 28.599.7318.630.00 :l8.88 T9 
:l38.10 23.4915.70 0.89 1.36352.50 9.3350.900.001.60TIO 

16.00 41.70 0.99 1.768 23.0830.00 9.3323.000.00Til 7.00 

0.3113.50 18.30 0.330 15.939701 7.2513.25TI2 R2.38 1.38 

7.42 0.30 0.7180.76 1.17 5.77LS.D** 
- -


"' For legends: see Table (I) 

**Least significant difference at the 0.05 probability. 
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It is evident from Table 3 that percent coverages of Lolium rigidum under 
arelone (Tl and T2) and puma (T5 and T6) treatments were the least; whereas those 
of Malva spp. were the greatest (Table 3) among other species. Thus, apparently 
these treatments were more effective in controlling Lalium rigidum than in 
controlling Malva spp . The strong competitive ability of Malva spp., might have 
enabled it to excell Lohum rigidum in this respect. 

Concerning yield and yield components in the first season (Table 2), almost all 
treatments, except for T I, T2, T4 and T6, resulted in higher grain yield than the 
control (Tt2) . Highest grain yields (6.444 tlha) were, however, recorded at TlO (i. e. 
dupJosane super + tribunil); whereas lowest yield (3.S31 tlha) was observed at T12 
(unweeded control) . The increase in grain yield was mainly due to the decrease in 
weed population density (Tewari and Mehrotra 1975). Data on grain yield 
components indicated no significant differences among the twelve treatments on 
both spike length and number of spikelets/spike. In contrast, kernel weight was 
significantly increased by treatments T7, TS , T9, TIO and Til ; whereas lOOO-grain 
weight, except from Tl and T2, was significantly affected by all treatments (Table 
2). 

All treatments, including duplosane super (TI and TS) and its combinations (T9, 
TlO and Til), in addition to tribunil (T3 and T4) significantly increased spike 
length, number of spikelets, number of kernel/spike, weight of kernels/spike, 
IOOO-grain weight and grain yield (Table 3). 

Experiments of site 2: 

Tables 4 and 5 show that the populations of broad-leaved weeds at this 
experimental site were extremely lower than those recorded at the first experimental 
site (Tables 2 and 3). This might have been due to the post-emergence application of 
diclofop-methyl that had completely eliminated Lalium rigidum (Table 5) at this site . 

The appearance of new species of broad-leaved [Malva spp ., Chenopodium 
murale (common lambsquarters), Beta vulgaris (wild sugar beet) , Polygonum 
bellardii (knotweed), Cichorium endivia and Anagallis arvensis (scarlet pimpernil)] 
and grassy weeds [especially Bromus spp. (brome)] at this site (Table 5) was 
appaently a result of differential selection pressure. It is evident from Table 5 that 
field plots sprayed with are lone (TI and T2), tribunil (T3 and T4), and puma (T5 and 
T6) as well the unweeded check (TI2) , were highly infested with Malva spp. 
Duplosane super and its combinations, on the other hand, were effective in 
controlling Malva spp. and other weeds as well (Table 5).· 
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Effects of the various herbicidal treatments on grain yield, spike length, number 
of spikelets and on weight and number of kernels/spike were generally low and were 
not significantly different from one another and from the unweeded control (Table 
4). Among the twelve treatments, tribunil (T3) and duplosane super + arelone (TIl), 
were the only treatments that significantly decreased IOOO-grain weight when 
compared with the unweeded treatments (Tl2). 

In the second season (Table 5), almost all treatments had no significant effect 
different on spike length, number of spikelets, weight and number of kernels\spike 
and on IODD-grain weight. In contrast to this, application of duplosane super + puma 
(T9), among all treatments, significantly increased grain yield (Table 5). 



Table 4. Effect of the herbicidal treatments on coverage of individual weeds, grain yield and yield components of wheat for the second site 
during the first season (1991) 

Treat. 

% Weed Coverage Yield and Yield Components 

Poly- Total 
Malva Brassica Lotium of all 

nigra 
gOllum 

rigidumspp. 
bellardii weeds 

Spike Number of Kernel Kernel Grains 1000 
length spikelets number weight yield grains 
(em) /spike /spike (g)/spike tonslha. weight(g) 

TI * 1.33 0.00 0.00 0.67 2.00 9.37 16.27 48.47 2.33 4.206 49.52 
T2 1.13 0.20 0.00 0.67 2.00 9.43 16.00 48.27 2.30 4.589 39.14 

T3 0.00 0.00 0.00 0.00 0.00 9.60 16.40 48.20 2.27 3.472 35.74 
T4 0.00 0.00 0.06 2.00 2.00 8.90 15.60 43.27 2.16 3.551 45 .67 

T5 1.25 1.25 0.17 2.33 5.00 9.07 15.60 43.67 2.08 4.196 46.46 
T6 1.63 0.02 0.80 0.14 2.67 9.93 16.93 53.07 2.50 4.525 40.10 

n 0.00 0.00 0.00 2.33 2.33 9.03 15.87 43.13 2.15 3.338 51.16 
T8 0.00 0.00 0.00 1.67 1.67 8.73 15.74 42.47 2.17 3.606 37.13 

T9 0.00 0.00 0.00 1.67 1.67 8.77 15.60 42.67 2.18 3. 709 42.06 
TID 0.00 0.00 0.00 0.00 0.00 9.10 16.27 45 .27 2.2 1 3.455 37.85 
TIl 0.00 0.00 0.00 5.33 5.33 9.53 16.67 50.20 2.30 3.817 35.82 

TI2 0.00 0.00 0.00 2.33 2.33 9.10 16.00 46.80 2.29 3.636 45.63 

L.s.D*'" NS NS NS NS NS 09. 18 
- - 

"Tl o 
c 
a. 
en 
2

'" 

~r 
'":> 

NS =Not significantly different. *For legends: see Table (I) 

**Least significant difference at the 0.05 probability U. 
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Table 5. Effect of the herbicidal treatments on coverage of individual weeds, grain yield and yield components of wheat for the second site o 
W 

during the second season (1992) 

1 

Treat. 

% Weed Coverage Yield and Yield Components 

Malva 
spp. 

Cheno
podium 
murale 

Brassica 
nigra 

Polygo
num 

bellardii 

Cicho
rlum 

endivia 

Bero 
vulgaris 

ATUlgallis 
arvensis 

Bromus 
spp. 

Total 
of all 
weeds 

Spike 
length 
(em) 

Number of 
spikelets 

Ispike 

Kernel 
numher 
Ispike 

Kernel 
weight 
(g)/spike 

Grains 
yield 

tonslha. 

1000 
grains 

weight(g)I 

TI* 18.25 0.00 3.56 2.01 0.00 0.00 0.00 0.18 24.00 09 .65 15 .70 45.30 1.97 3.623 43.46 

T2 03.13 0.93 1.78 1.05 0.00 0.00 0.13 0.00 07.00 09.70 15.80 44.65 2.02 3.631 45.01 

T3 04.65 0.75 0.55 0.00 0.00 0.00 0.00 0.06 06.00 09.30 14.90 44.30 2.10 3.920 47.50 

T4 01.32 0.45 000 0.10 0.00 0.00 0.00 0.13 02.00 10.15 16.00 52.30 2.29 4.631 43 .75 

T5 06.15 6.50 2.48 1.25 1.56 0.31 1.25 0.00 19.50 09.78 15.70 49.00 2.17 4.135 44.391 

T6 04.50 4.50 5.06 1.79 0.58 0.00 0.38 0.19 17.00 09.90 15.70 46.25 2.08 4.192 44.91 I 

T7 01.58 0.08 0.00 0.00 0.00 0.00 0.07 0.03 01.76 09.20 15.30 45.25 2.00 4.085 44 .071 
T8 03.20 0.04 0.00 0.02 0.00 0.00 0.00 0.00 03.26 09.65 15.40 47.35 2.09 4. 153 44.14 , 

T9 01.21 0.04 0.00 0.00 0.00 0.00 0.00 0.00 01.25 09.70 15.50 45 .55 2.08 5.005 45.76 I 

TIO 00.75 0.00 0.00 0.00 0.00 0.00 0.00 0.50 01.25 09.73 15.60 43 .55 2.06 4.829 47.54 

TIl 02.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 02.75 09 .45 15.30 45.50 2.10 3.770 45.92 

Tl2 04.40 4. 15 2.05 2.25 1.25 3.65 1.25 0.25 19.25 09.58 15.50 44.50 2.00 4.119 45.15 

L.S.D.-' 
'------ ~~ 

NS NS NS NS 
-

0.776 NS 

>
'" o '" 
'" 
~ 
a 
o...., 
en 
o 
3 o 
::c o 
a
0' 
0: 
~ 
() 
o 
3 
~ 
:> 

'" g. 
:> 

s· 

NS =Not significantly di fferent. *For legends : see Table (1) 
**Least significant difference at the 0.05 probability 



Fouad Soliman 53l 

Conclusion 

It is thus evident that effective control of Malva spp. (site 1) in the first season 
was achieved by tribunil and by duplosane super and its combinations. This resulted 
in an increase in the Latium rigidum populations in the second season . On the other 
hand, the effective control of Latium rigidum (site 2) by diclofop-methyl [commonly 
used for ryegrass control (Stanger and Appleby 1989)] resulted in the appearance of 
many broad-leaved weed species in the second season. Duplosane super + tribuni] 
(TID) showed to be very effective in controlling broad-leaved weeds and 
consequently increasing highest grain yield; whereas puma (T5 and T6) and its 
combination (T9) did not. This might be due the selective effect of puma on some 
species of grassy weeds only (Huff et al. 1989). Arelone as indicated by Tag-EI-Din 
et at. (1989) did not show sufficient control of Malva spp. and Brassica nigra, but as 
reported by many workers (Singh et at. 1982, Rathore 1985 and Ravn 1984) was 
very effective in controlling Lalium rigidum. Tribunil was moderatly effective in 
controlling Malva spp., but was highly effective for other broad-leaved weeds. 
Combinations of duplosane super with either puma, tribunil or arelone gave effective 
control of weeds and resulted in increased grain yield in the first site. Among these, 
only application of duplosane super + Puma (T9) resulted in increased grain yield in 
the second site. 
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