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ADStract: weeds cause severe competition with wheat crop in Egypt and highly reduce yield. The aim of this
work was to evaluate weed herbicide Dolvic, which is used as post-emergence herbicide for control broadleaf weeds
on wheat (Triticum aestivum L.). The experiment was done in glass house during two successive seasons 2019/2020
and 2020/2021. Wheat plants were treated with recommended dose, half dose and double concentration of
recommended dose. Some morphological and chemical characteristics were determined three weeks after application
and the biomass, stem weight, root weight, spike weight and grain weight were also determined at harvest time. Results
showed that wheat plant length, stem length and root length in the plants, which treated with double dose application,
recorded significantly decreases during the two successive seasons when compared with control. Also, the results
showed that Carotene, Chl. A, Chl. B and Total Chl. did not record significantly differ with half dose and recommended
dose of Dolvic but double dose recorded significantly decreases for all pigments when compared with control.
Biomass, root weight, spike weight and grain weight did not show significantly decreases between half and
recommended dose than all treatments and control during the two successive seasons, while wheat plants which treated
with double dose recorded high significantly decreases during the two successive seasons. It can be recommended that
the post emergence application of Dolvic herbicide on wheat was significantly increased the yield attributes when

recommended dose was used.
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1. Introduction:

Wheat (T. aestivum L.) is the most important
cereal crop in Egypt, since it is stable food for humans.
Wheat grains, in Egypt represents almost 10 percent of
the total value of agricultural production and about 20
percent of all agricultural imports (Egypt wheat Sector
Review, FAO, 2016). Wheat is often suffering strongly
from competition by numerous weed species, where the
reduction of wheat yield due to weed infestation reached
30- 50%. Weeds compete with crop plants for various
resources such as water and nutrients, resulting in low
yields (Jarwar et al., 2005). The most harmful and
upsetting weeds in wheat crop in Egypt are Scarlet
pimpernel (Anagallis arvensis), Burclover, Toothed
medik (Medicago polymorpha), Sea beet, Wild beet (Beta
vulgaris), Watercress (Coronopus squamatus), Hare’s
thistle (Sonchus oleraceus) Small-flowered mallow
(Malva parviflora), Bishop’s weed (Ammi majus)
(Elattar, 2018).

In recently years, all the world countries resort to
use chemical weeds control because it is cheaper and
available than mechanical control (Gianessi, 2013).

The crop plants and weeds absorb the post
emergence herbicides; the plants are able to metabolize
the herbicides hence they are not affected whereas weeds
are not able to metabolize the herbicides, which prove to
be phytotoxic (Muhammad, et al. 2011 and Caverzan
et al., 2019).

Chemical weed control in wheat fields by post-
emergence herbicides has been used to control weeds in
wheat fields in Egypt to improve wheat productivity
through elimination of weed competition (Javaid, et al.
2007). This study aims to evaluate the phytotoxicity on
wheat plants of new herbicide (Dolvic 1% OD) which use
for weed management of wheat crop (T. aestivum L.) as
well as their effect on some morphological, chemical
characteristics and yield.

2. Materials and Methods:
2.1. Herbicide preparations

Dolvic 1% OD (Mesosulfuron-methyl 0.75% +
Florasulam 0.25%) is post-emergence broadleaf weed
herbicides. It was suspended individually in water tap to
make recommended dose (R. Dose), half dose (1/2 Dose)
and double dose (2 Doses) of the Egyptian Ministry of
Agriculture official dose (1785cm? rate/ ha).
2.2. Glass house treatments

Wheat seeds (T. aestivum L., Gemeza-11) were
planted in plastic pots (50 mm diameter) filled with soil
(ten seeds per pot). The pots of the three treatment in
addition to control were distributes in glass house
(Central ~ Agricultural  pesticides Laboratory) in
completely randomized design with four replications
each replicate was ten pots, then irrigated and kept until
emergence. After emergence, seedlings were thinned to 5
plants per pot. Wheat seedling were fertilized by adding
1.50 g/pot (NPK 20/20/20), weekly. Three weeks after
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planting the wheat seedling were treated with different
Dolvic doses.
2.3. Estimation of some wheat morphological
characteristics

The plants were selected at random from each plot,
their length was measured by using measuring tape from
soil surface to the final growing point, and the average
was calculated accordingly after three weeks from Dolvic
applications of different doses. Also, some whole wheat
plants were taken off from the pots to measure the root
length. Parameters were recorded as: plant length, stem
length and root length (cm) and compared with control
(Zand et al., 2010).

Arnon equation:

Chl. A=12.7x0.D 662 —2.69 x O.D 644 mg/l
Chl.B=229x0.D 644 -4.68 x 0.D 662 mg/l
Chl. A+B =20.2x O.D 644 +8.02x O.D 662 mg/I

Cafial equation:

Carotenoids=

AA470 — 1.28 (Chl. a mg/l) + 56.7 (Chl. b mg/)

2.4. Determination of wheat chemical
characteristics.

The plant pigments were determined three weeks
after Dolvic application. Leaf tissue (10 mg) from each
used Dolvic dose in addition to the control was placed in
a test tube containing dimethyl sulphoxide (DMSO, 5
ml). Chlorophyll and carotenoids were extracted into the
fluid without grinding by incubating overnight.
Absorbance was measured at 644 and 662 nm for
chlorophyll determination, and 470 nm for carotenoids
(Hiscox and Israelstam, 1979).

Total chlorophyll, chlorophyll a, and b were
calculated using Arnon equation (1949), while Cafial et

al., (1985) was used for carotenoids.

some

mg/I

2560.906

2.5. Determination of yield parameters

After harvest biomass (whole plant weight), stem weight,
root weight, spike weight, grain weight (g) and weight
reduction (%) were recorded then compared with control
(Wara et al., 2020).

2.6. Statistical analysis

The statistical analysis was done by using a one-
way ANOVA by SPSS statistical software according to
Landau and Everitt (2004). Treatments in both
laboratory experiments were laid out in a randomized
complete block design with four replicates. All data were
statistically analyzed by ANOVA and treatments means
with SD were compared using least significant
differences (LSD) at p = 0.05.

3. Results and Discussion:
3.1. Effect of Dolvic on some morphological

characteristics of wheat plants

Table 1 showed the effect of the Dolvic application at (%2
dose, R. dose and double dose) on plant length, stem
length and root length (cm) after three weeks of treatment
in 2019/2020 and 2020/2021 seasons. Statistical analysis
showed no significant difference between half and
recommended dose than control on plant length, stem
length and root length being 77.30,65.00, 12.33cm and
77.00,64.8, 11.90cm for half dose of Dolvic where
it were 75.50, 64.16, 11.33cm and 75.00, 64.00, 11.70cm
for recommended dose of Dolvic in the first and second
seasons, respectively. The double dose application were
significantly effect on the wheat morphological
characteristics which reduced plant length, stem length
and root length which were 71.00, 60.33, 10.66cm and
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70.00, 60.00, 10.50cm in the first and second seasons,
respectively than control which were 79.10, 67.16,
12.00cm and 78.10,67.00,11.80cm in the first and second
seasons, respectively. In this respect Qasem and Hassan
(2003) found that herbicides cause phytotoxicity when
they are used in a higher dose than recommended dose.
However it causes the inhibitory effects on shoots and
root growth of seedlings which were shorter than control
plants.

3.2. Effect of Dolvic on of some chemical

characteristics of wheat plants

Data in Table 2 and Figure 1 illustrated the effect
of Dolvic application with %2 dose, R. dose and double
dose on some chemical characteristics of wheat plants
after three weeks of treatments such as Carotene, Chl. A,
Chl. B, Total Chl. and A/B ratio. The Carotene, Chl. A,
Chl. B, Total Chl. (mg/g fresh weight) of wheat leaves
contents were not significantly affected with Dolvic half
dose application whereas it were 0.042, 0.920, 0.200,
1.120 mg/g fresh weight and 0.043, 0.921, 0.201, 1.122
mg/g fresh weight in 2019/2020 and 2020/2021seasons,
respectively. Also these pigments were not affected with
the recommended dose of Dolvic which was 0.045, 0.923,
0.202, 1.125mg/g fresh weight and 0.046, 0.924, 0.203,
1.127mg/g  fresh  weight in  2019/2020 and
020/2021seasons, respectively. The double dose
application of Dolvic herbicide were significantly
effected the above mentioned pigments, which were
significantly differ from untreated plants in control being
0.031, 0.790, 0.181, 0.971 mg/g fresh weight and 0.032,
0.791, 0.182, 0.973 mg/g fresh weight in the first and
second seasons, respectively. The control plant leaves
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showed relative higher pigments than treatments being
0.044, 0.922, 0.201, 1.123 mg/g fresh weight and 0.046,
0.924, 0.202, 1.126 mg/g fresh weight, respectively. Data
in table 2 and figure (2) showed that A/B ratio of wheat

leaves during recorded decrease with increase of Dolvic
dose. The A/B ratio of wheat leaves in the control was
4.59 and 4.57 for in first and second seasons, respectively.

Table (1) Effect of Dolvic 1% OD application of on some morphological characteristics of wheat during two
successive seasons after three weeks of treatments

Treatments Plant length (cm) Stem length (cm) Root length (cm)
First season
Control 79.10+2.042 67.16+1.132 12.00+0.50?
1/2 Dose 77.30+2.052 65.00+1.142 12.33+0.512
*R. Dose 75.50+2.042 64.16+1.132 11.33+0.522
2 Doses 71.00+1.65° 60.33+1.39° 10.66+0.81°
Second season
Control 78.10+2.05% 67.00+1.142 11.80+0.522
1/2 Dose 77.00+2.06% 64.8+1.15° 11.90+0.512
*R. Dose 75.00+2.078 64.00+1.132 11.70+0.53?
2 Doses 70.00+1.66° 60.00+1.38° 10.50+0.81°

*R. Dose: recommended dose by Egyptian Ministry of Agriculture.
Values are means of three replicates of each parameter + Standard Deviation.
Means within each column followed by the same letter are not significant at p > 0.05 between treatments two

successive seasons.

The double recommended dose recorded the lowest A/B
ratio being 4.36 and 4.35 in first season and second
season, respectively. This ratio was 4.60 and 4.58 for the
half recommended dose, while was 4.57 and 4.55 for
recommended dose in the first and second seasons,
respectively. In this respect Strange (2012) reported that
high dose of herbicides alters plant growth, physiology,
and metabolism and ultimately results in phytotoxicity
and decrease productivity spike and grain weights (g)
which treated with 1/2 dose were 37.77, 12.27,

148,19.01, 12.51g and 37.00,
13.27,6.20,20.01,12.00g in the first and second seasons,
respectively. Biomass, stem, root, spike and grain
weights (g) of wheat plants which treated with

recommended dose of Dolvic were 33.91, 12.22,
3.84, 17.84, 11.41gand 33.00, 13.22,
3.80, 17.00, 12.41g in the first and second seasons,

respectively. Statistical analysis showed that 1/2 dose and
recommended dose of Dolvic were not significantly
differ than control which were 40.68, 13.48, 5.23, 21.96,
14.37g and 40.00,13.40, 5.20, 21.00, 14.00g in
the first and second seasons, respectively. But biomass,
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stem, root, spike and grain weights of wheat plants which
treated with double dose of Dolvic recorded high
significant decreases when compared with control which
were 26.89,09.45,2.03, 14.40, 08.65g and
26.00,09.40, 02.00,14.00, 08.00g in the first and
second seasons, respectively.

3.3. Effect of Dolvic application of on wheat
yield

Data in Table 3 showed the effects of Dolvic
treatments at 1/2 Dose, R. dose and double dose on some
wheat biomass, stem, root, spike and grain weights (g) in
2019/2020 and 2020/2021 seasons. Wheat biomass, stem,
root,

Data in table 3 and Figure (3) illustrate that wheat
weight % recorded significant reduction in wheat weight
parallel with the level Dolvic application from 0% for
control wheat plants to 33.90% for wheat plants treated
by double recommended dose during first season and
33.00% for wheat plant treated by double recommended
dose during second season. These data agreed with
Shahid (1994) who reported that Dolvic and many other
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herbicides applications did not affect significantly on the
wheat spike length and number of grains per spikelet.
Also, Fayed (1998) and Gupta (2004 reported that
Dolvic and many other herbicides applications reduce the
number of grains/spike when compared to the rest of
broadleaf weed control treatments. Safina and Absy
(2017) evaluate some broadleaf weed herbicides on

wheat and found that Florasulam which was one of
Dolvic components when used in high concentration
(1.42%) which recorded reduction in wheat yield when
compared with weedy check. Elattar (2018) found that
post-emergence application of some broadleaf weed
herbicides on wheat especially Florasulam increase wheat
plant height when compared to weeded check.

Table (2) Effect of Dolvic 1% OD application on of some chemical characteristics in Wheat plant after three
weeks of treatments (mg/g Fresh weight) during 2019/2020 and 2020/2021 seasons.

Treatmen Carotene Chl. A Chl.B Total Chl. ChL A/
ts Chl. B
First season
Control 0.044+0.092 0.922+0.022 0.201+0.01° 1.123+0.012 4.59
1/2 Dose 0.042+0.08°? 0.920+0.012 0.200+0.03? 1.120+0.022 4.60
*R. Dose 0.045+0.092 0.923+0.032 0.202+0.012 1.125+0.012 457
b
2 Doses 0.031+0.01° 0.790£0.09 0.1810.08" 0.971+0.07° 436
Second season
Control 0.046+0.092 0.924+0.012 0.202+0.022 1.126+0.012 457
1/2 Dose 0.043+0.08°? 0.921+0.022 0.201+0.01° 1.122+0.022 4.58
*R. Dose 0.046+0.09? 0.924+0.022 0.203+0.022 1.127+0.012 4,55
2 Doses 0.032+0.01° 0.791+0.08° 0.182+0.09° 0.973+0.06° 4.35

*R. Dose: recommended dose by Egyptian Ministry of Agriculture.

Values are means of three replicates of each parameter + standard deviation.
Means in the respective columns followed by different letters are significantly different by LSD test at P=0.05

between treatments during two seasons.
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Figure (1) Effect of Dolvic 1% OD application on of some chemical characteristics in Wheat plant after

three weeks of treatments (mg/g Fresh weight) during 2019/2020 and 2020/2021 seasons.
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Figure (2) Effect of Dolvic 1% OD application on A/B ratio during first and second seasons.

Table (3) Effect of application of Dolvic 1% OD on wheat yield after harvest during two successive seasons

Treatments (wr?olﬁan;)?;ilt Stem weight Root weight Spike weight Grain weight We_ight0
weight, g) © © © © reduction %
First season
Control 40.68+2.492 13.48+0.862 5.23+0.41? 21.96+1.402 14.37+0.452 0
1/2 Dose 37.774£2.48% 12.27+0.872 6.48+0.40? 19.01+1.412 12.51+0.462 7.1
*R. Dose 33.91+2.492 12.22+0.862 3.84+0.412 17.84+1.422 11.41+0.442 16.6
2 Doses 26.89+2.18° 09.45+0.67° 2.03+0.83° 14.40+1.20° 08.65+0.38° 33.9
Second season
Control 40.00+£2.402 13.40+0.872 5.20+0.412 21.00+1.402 14.00+0.452 0
1/2 Dose 37.00+2.412 13.27+0.862 6.20+0.40? 20.01+1.412 12.00+0.462 7.0
*R. Dose 33.00+2.402 13.22+0.852 3.80+0.412 17.00+1.422 12.41+0.462 16.0
2 Doses 26.00+2.20° 09.40+0.66° 2.00+0.84° 14.00+1.22° 08.00+0.38° 33.0

*R. Dose: recommended dose by Egyptian Ministry of Agriculture.
Values are means of three replicates of each parameter + standard deviation.
Means in the respective columns followed by different letters are significantly different by LSD test at P= 0.05

between treatments during two seasons.

Conclusion:

The effects of post emergence herbicide Dolvic in
different doses on some morphological and chemical
characteristics on wheat plants in addition to yield were
studied. The half and recommended doses were not
significantly effect on the plant length, stem length and
root length. In addition, it was not significantly effect on
carotene, Chl. A., B. and total chl. The obtained yield of
these treatments was not significantly affected with
Dolvic application. In contrast, of the previous results
double dose application significantly reduces all wheat
characteristics and yield. Also, biomass, stem, root, spike
and grain weights were not significantly affect with half
and recommended doses of Dolvic application, while
were significantly affected with double dose.
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