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ABSTRACT

Two field trials of wheat (Triticum aesitivum var. Sids 1) were carried
out in two different sites in Salama Hegazy village in Bangar El-Sokkar
region under optimum cultural practices. These fields were severely infested
with grassy and broadleaf weeds. Nine herbicidal combinations were
performed with or without atonik as a plant growth stimulator. The effects
of herbicidal combinations with or without atonic on weeds; wheat grain
yield and yield components; and grain quality were studied. The results
indicated that most herbicidal combinations with atonik gave highly
significant reduction of grassy weeds and clodinafop is a graminicide when
combined with either new broadleaved herbicides (derby, harmony or
metosulam) or with old broad leaf herbicides (Pyridate Fluroxypyr or
bentazone) gave good results in controlling grassy and broadleaf weeds in
Bangar El-Sokkar region. Regard to the number of spikes/m?, and spikelets /
spike, biological yield and grain yield, clodinafop combinations
significantly increased wheat grain yield and its components. The data also
revealed that the wheat quality characters (protein %, starch and total
soluble sugar) were significantly improved in wheat grain especially in the
presence of atonik stimulator.

INTRODUCTION

It is well known that wheat growth and productivity is hi ghly sensitive
to the competition of the grassy and broadleaf weeds during their carly
stages of growth. Weeds in wheat fields showed to be strong competitors for
nutrients particularly nitrogen, light and moisture (Roberts, 1982).
According to Tewari and Mehrotra (1978) an increase of one gram in dry
weight of weeds per square meter in wheat fields was followed by a
decrease of 143 g in grain yield. In a negative hyperolic function, weed
biomass explained 31 % of the variation in yield loss due to weeds (Milberg
and Hallgren, 2004). The problem of weeds is additionally aggravated
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because of continuous intensive cereal cropping, grazing animal, manure
and urrigation by water drainage 1n new desert reclaimed land in Egypt. It
would be useful to combine graminicides with broadleaf herbicides to
broaden the spectrum of weeds controlled. Several investigators controlled
weeds in wheat by applying combinations of post-emergence herbicides
without any harmful effects on yield and yield components. Panther gave
excellent control of many weeds when applied by 1.1 kg a.i. / hectare (Chill,
1988: Horsenail and Turner, 1988; Whiting and Davies, 1990; Hallgren,
1990: and Fisher et al, 1993). Montazeri (1995) observed that tribenuron in
combinations with four graminicides controlled many wheat weeds.
Tralkoxydim with fluroxypyr or metsulfuron-methyl provided good overall
weed control against grassy and broad leaf weeds (Panwar e al 1995). In
field trials, Montazeri (1995) studied the efficacy of four grassy herbicides
(fenoxaprop — p, diclofop — methyl, imazamethabenz and tralkoxydim) and
five broadleaf-weeds herbicides (tribenuron-methyl, terbutryn, triasulfuron,
2.4-D and bromoxynil) for the control of many wheat weeds. He found that
all the herbicidal combinations controlled Avena spp., Phalaris minor and
Sinapis arvensis and increased grain yield. Fluroxypyr and tralkoxydim
singly or in combination were effective for controlling weeds in wheat and
in most cases caused significant increases in grain yields (Heap and Mitchell,
1992: Panwar et al 1992; Balyan et al. 1992, Mirkamal, 1993; Panwar ef al
1994, Lenerle and Verbuk, 1995; Singh e? al 1995; Panwar ef al 1996; and
Sabra et al, 1999). Diclofop plus bentazone gave significant increase in
wheat yield (Khosro et al 1983). Sabra et al (1999) found that the most
effective herbicidal combinations for controlling weeds and increasing grain
yield were metosulam and clodinafop- propargyl. Also, Sabra er al (1999)
showed that diflufinican, isoproturon, metosulam, tralkoxydim and
clodinafop — propargyl enhanced plant height, number of tillers per plant,
spike length and 1000 grain weight. These results are in agreement with that
found by El-Deeb et al (1986), Gouda et al (1994) and Panwar et al (1995).

Certain herbicides affect wheat grain quality characters in particular
protein content, total sugar content, and gluten content (Sabev and Stoeva
1988, Hallgren 1989, Lisoval ef al 1989, Martin er al 1989 & 1990, Ponce et
al 1989 and Randhawa and Gill 1989).

A natural plant growth stimulator (Atonik) is extracted from Moka tree.
Its chemical composition is Sodium-p-nitrophenolate 0.3%, sodium — 0-
nitrophenolate 0.2%, sodium -5-nitro-guaiacolate 0.1% and inert ingeradient
99.4%. Atonik is a yield and growth enhancer which incteases crop yield
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through enhancing assimilation (nutrient uptake, nitrate reduction and
photosynthesis), improving the flow of assimilates (assimilate translocation
and cytoplasmic streaming) and increasing cell integrity (Guo and
Oosterhuis, 1997).

The field trials in this article were conducted to determine the efficacy
of certain herbicidal combinations with or without plant growth stimulator
(Atonik) for selective control of mixed populations of grassy and broadleaf
weeds and their effects on growth, productivity and quality of wheat.

MATERIALS AND METHODS

Herbicide combinations and Atonik treatments: Nine herbicide
combinations and unweeded check were distributed at random and
performed within each with or without atonik growth stimulator during the
1997 — 1999 seasons, in Salama Hegazy village, Bangar El-Sokkar region.
The experimental design was a split plot with four replicates, and the area of
the single subplot was 6 x Sm. The main plots represent the atonik treatment
whereas subplots represent the herbicidal combinations. Wheat (Triticum
aesitivum cultivar Sids 1) was cultivated by afeer cross sowing method by
seed drilling (using 65 kg / feddan). The herbicidal treatments were sprayed
post-emergence 30 days after wheat sowing using a knapsack sprayer. On
the other hand, atonik was applied at a total rate of 125 cm® / feddan at two
times, after 2 days from the herbicide application and before the heading
stage. The herbicidal treatments, formulations, common and trade names
and rate / feddan are presented in Table (1).

Assessment of weed control: Weed control assessments included scoring
the grown weeds by a visual rating system at early stage (Frans and Talbert,
1977 and Roberts, 1982) 25 days after the herbicide application; weed mass
at heading stage by sampling weeds from random quadrats (minimum 2,
with size 0.25 m?) from each plot. The weeds were cut at the ground level,
sorted and weighed immediately (Roberts 1982); grassy seed heads at
harvesting stage were counted according to the methods (Roberts 1982),
besides the calculation of reduction percentage for each herbicidal
combination.
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Assessment of wheat plant growth: Number of wheat spikes per square
meter were counted using quadrate (50 cm x 50 cm) for each plot.
Asscssment of grain yield and yield components: Ten spikes from each
plot were collected to determine, number of spikelets / -spike, and 1000
grains weight. Wheat grains yield in each plot were harvested and weighed
to recorded biological yield (grain and straw yield), then the wheat was
threshed for each plot, then the grain yield was calculated in ton / feddan.
Harvest index was also calculated. , .

Assessment of grain wheat quality characters

-Total nitrogen content: The total nitrogen in grain wheat was
converted into, ammonium sulfate and then distilled into boric acid, then
titrated with standard sulfuric acid with an appropriate indicator. The
determination was done by Micro-Kjeldahl, digestion, according to the
method described by Chapman and Partte (1961).

-Starch content: Starch content was measured according to A.0.A.C
(1980) and Thomas and Ducher (1924).

-Total soluble sugar contents: Total soluble sugars were determined
by picric acid method as described by Thomas and Dutchar (1924). The
sugar content was calculated as glucose from the standard curve in the range
of 0.5 -5 mg /ml.

Statistical analysis of the data was carried out according to Cohrt Soft
X/ ara Inc. 11085)
YV a4 Liiv. (1700).

RESULTS AND DISCUSSION

1) Assessment of weed control

Tables 2,3 and 4 illustrate the effect of herbicidal combinations and
the atonik for controlling weeds, as a visual observation, weed mass, and
weed seed heads counts

a. Visual weeds coverage (at early stage): Results of the visual
coverage are recoded in Table 2, all the statistical analysis of visual

percentages of weed coverage showed no significant differences between
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herbicidal combinations with or without atonik except in case of grassy
weeds in the first season. Since, atonik significantly enhanced the lowering
of weed coverage, where the mean percent covgrage were 6.66 and 10.13
for treatments with atonik and without atonik, respectively.

On the other hand, most of the herbicidal combinations with or
without atonik gave significantly control of grassy and broad leaf weeds
compared to unweeded check. Since, the lowest weed coverage were
obtained with derby + tralkoxydim, metosulam + clodinafop — propargyl
and harmony + tralkoxydim. These results are similar to the finding of Sabra
et al (1999) and Soliman ez al (2000). Atonik - herbicide interaction showed
significant effect for broad leaved and total weeds in the first season only.
So, derby + tralkoxydim and metosulam + clodinafop-proparygl were the
lowest weed coverage in this respect for total weeds.

b. Weed mass at heading stage: Table (3) indicated significant effect
for atonik stimulator except with grassy weeds'in the second season. Also,
herbicidal combinations had significant effects on the fresh weight of weeds
in the two seasons. Atonik-herbicide interaction showed also significant
cffect for weeds fresh weight in both seasons.

Atonik stimulator exhibited signiﬁcaht differences in the first season
for fresh weight of grassy weeds and in both seasons for broadleaved and
total weeds. Where, the highest fresh weight for grassy, broadleaved and
total weeds was observed in unireated check with atonik stimulator, this
may be due to activation of weeds by atonik stimulator in absent of
herbicide combinations. This result confirm the finding of Kreuz, (1993)
who found that chlormequat stimulator increased total weeds.

Highly significant differences were found between the ten herbicidal
combinations with regard to fresh weight of grassy, broadleaved and total of
21l weeds in the two seasons compared to unweeded check. Generally,
ciodinafop-propargyl combinations gave' the best results followed by
tralkoxydim mixed with either derbyor harmony in controlling grassy
weeds in both seasons. On the other hand, acetolactate synthase (ALS)
inhibitor herbicide (derby, harmony or metosulam) when combined with
tralkoxydim or clodinafop-propargyl, in addition to panther gave highly
significant control for broadleaved weeds in two seasons. With respect to
total of all weeds, combinations of clodinafop with derby, harmony or
metosulam showed highly significant control compared tq the unweeded
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check. Pyridate + ciodinafop treatment gave also best control in the first
season. Other herbicide combinations exhibited moderately effects against
total weeds compared with unweeded check.

With regard to atonik stimulator-herbicide interaction, pyridate +
clodinafop and fluroxypyr + clodinafop showed excellent results in
controlling grassy weeds with atonik, whereas, panther and harmony with
either tralkoxydim or clodinafop and derby with clodinafop gave highly
significant control of broadleaved weeds with atonik stimulator compared
with unweeded check, where, clodinafop with harmony or metosulam gave
the lowest fresh weight of total weeds in the first season without atonik,
while clodinafop with derby, harmony or metosulam caused the lowest
weeds fresh weight in the second season with atonik stimulator.

These results are in accordance with the finding of Rasinsh er al,
(1987) and Kreuz (1993). They pointed out the importance of integration
between more than one method of weed control specially plant growth
regulator (chlormequat) or herbicides, fungicides and crop rotation to
increase the efficiency of weed control. Hofmann and Pallutt (1989)
observed that tank mixtures of bentazone herbicide with ammonium nitrate-
urea solution increased Galium aparine control.

c. Grassy seedheads: There are significant differences between all
treatments with and without atonik in both seasons. In unweeded check,
atonik stimulated growth of grassy seed-heads / m’ compared to without
stimulator, where the number of seed-heads were 134 and 68 in 1997-98;
and 61 and 47 in 1998-1999, respectively (Table 4).

Combinations of clodinafop with metosulam, pyidate, fluroxypyr,
bentazone, derby or harmony gave highly significant control in two seasons
for grassy seed-heads.

The atonik-herbicide interaction showed that there is a significant
differences between atonik treatment and herbicidal combinations in both
seasons, where the lowest grassy weed seed-heads were observed with
pyridate + clodinafop and bentazone + clodinafop in the first season as well
as derby + clodinafop and pyridate + clodinafop in the second season in case
of atonik appliction, while, fluroxypyr + clodinafop and betazone +

clodinafop were the lowest in the first season, and pyridate + clodinafop and
derby + clodinafop in the second season without atonik appliction.
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2) Grain yield and yield components

Concerning the yield and yield components in the first season (Table 5)
almost all treatments resulted in higher grain and biological yields than the
unweeded check. Highest wheat grain yields (1.678 t/fedd.) was redorded
with derby + tralkoxydim; whereas the lowest one was observed with
unweeded check (1.220 t/fedd.). The increase in biological and grain yields
may be due to the decrease in weed population density (Tewari and
Mehrotra, 1978) and atonik treatment. Data of grain yield components
indicated no significant differences among the atonik treatments on spike
numbers/m?, spikelets number / spike and 1000 kernel weight (Table 6). In
contrast, harvest index was significantly increased by atonik treatment
(Table 5). All herbicide treatments significantly increased spike numbers/m?
and harvest index. On the other hand, al! herbicide ccinbinations
significantly decreased 1000-kernel weight. These results are in harmony
with that of Soliman (1995). He indicated that tribunil and duplosane super
+ arelone significantly decreased 1000 — kerenel weight when compared
with the unweeded check. The lowering of biological and grain yield, and
harvest index in the first season may be due to spread of rust disease in
Bangar El-Sokkar region.

“n the second season, almost all treatments had significant effect on
clogicai and grain yield compared with unweedea check. The highest
croin yields {2.779 t / fedd.) was observed with derby + traikoxydim {like
#irst season), whereas the lowest yield (1.847-t/fedd.) was found with
unweeded check. Atonik stimulator also increased biological and grain
yields. With regard to grain yield components in the second season, almost
all herbicidal combinations gave significant differences on spike numbers
/m?, spikelets number / spike and harvest index. It is evident that, atonik
treatment also increased spikelets number/spike and harvest index compared

with treatment of without atonik (Table 6).

3) Grain quality characters

Data in Table (7) represent the side effects of the examined herbicide
combinations and atonik stimulator on grain quality characters (starch,
protein % and total soluble sugars). The results indicated significant
increasing effect for atonik stimulator on starch, protein %, and total soluble
sugars in two seasons compared to without atonik .  The mean values of all
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freatments with and without atonik were 79.3 and 73.6 mg/g for starch, 9.60
and 8.69% for protein and 26.61 and 23.86 mg/g for total soluble sugars

{TSS) resnectivelv in the first season. while the correspondine mean values
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in the second season were 97.17 and 94.98 mg/g; 8.78 and 7.82%; and 37.88
and 33.14 mg/g, respectively.

With respect to the effect of herbicidal combinations on wheat grain
quality characters, generally, panther was the only herbicidal treatment
caused highly significant increasing on protein content in two seasons
compared to the other treatments. Most of herbicidal treatments
significantly increased protein content in the second season. Pyridate +
clodinafop increased starch content in two seasons, while Derby +
tralkoxydim and metosulam + ciodinafop increased starch content in the
second season. Other herbicidal combinations had no effect or decreased
starch content compared with unweeded check. Among all treatments, the
highest significant increase in toial soluble sugars was obtained in the case
of clodinafop combinations with derby, harmony, pyridate or fluroxypyr in
the first season compared with unweeded check. With respect to the second
season, derbv + tralkoxydim and metosulam + clodinafop gave highly
significant increase to the studied traits. On the other hand, the other
herbicidal combinations had no effect or decreased these quality characters.
These results are in accordance with the findings of Martin er al. (1989);
Sabev and Stoeva (1988); and Randhawa and Gill (1989). They indicated
that herbicide treatments either increased or dccreased seed protein%
content and sugar contents, depending on the vear.

It couid be concluded from the obiained results that clodinafop-
propargyi is a new good effective graminicide when combined with either
new broadieaved herbicides (derby, harmony or metosulam) or old
broadleaved herbicides (pyridate, fluroxypyr or bentazone) gave highly
significant weed control and may be solve weed problem in wheat crop in
Bangar El-Sokkar district. On the other hand, the addition of atonic
stimulator to the herbicide combinations enhanced the control of grassy and
broad leaf weeds compared to unweeded check. Moreover, atonik

“treatments increased wheat productivity by 20-30% depended on herbicidal
combinations, biological and grain yields as well as quality parameters.
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