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Abstract

Four field experiments were conducted at Sakha
Agricultural Research Station, Kafer El-Sheikh Governorate in
the two successive winter seasons 2011/12 and 2012/13, to
study the efficacy of some weed control treatments on
broomrape and annual weeds control, as well as, on carrot
yield productivity and its quality. The first study, used the
herbicides glyphosate  twice, imazapic twice, as post—
emergence herbicides and hand pulling twice to broomrape
control as a parasite weed. The second study, used the
herbicides pendimthalin , butralin , oxyfluorfen , metribuzin as
per-emergence herbicides and hand weeding twice for
controlling annual weeds. The results indicated that herbicide:
imazapic twice, gave the best broomrape control and the
highest increase in carrot roots yield and its quality, followed
by glyphosate, and hand pulling twice of broomrape spikes,
respectively. The herbicides imazapic and glyphosate
decreased number of broomrape spikes/ m? weight of
broomrape spikes/m? ,spikes length and number of capsules/
spike. The previous pre-herbicides exceeded in a great extent
the unweeded treatment in controlling annual broad-leaved
weeds and annual grassy weeds. The maximum reduction
values of dry weight of broad-leaved, grassy and total annual
weeds were obtained by using oxyfluorfen, pendimethalin,
metribuzin , butralin and hand weeding twice in two seasons,
respectively, compared with the control treatment. The
herbicides oxyfluorfen, imazapic, pendimethalin, metribuzin,
glyphosate and butralin gave the highest increases in yield and
its components in both seasons, compared with the control
treatment. All tested herbicides gave the highest significant
increase in the quality characters in carrot roots, followed by
hand pulling of broomrape or hand weeding of the annual
weeds. Also, the highest net return was obtained by herbicides
used and hand weeding twice, Thus, these herbicides
treatments can replace hand weeding for the control of weeds
and broomrape in carrot crop.

Key words: Orobanche, Carrot, Broomrape, Weed
Control.

INTRODCTION

Carrot has a few herbicides that could be used as per- or post— emergence
in Egypt. The use of herbicides in carrot fields plays an important role in improving

the growth of carrot plants and consequently increase the productivity of land unit
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area and lowering the cost of production as compared to hand weeding. Carl et. al.
(2000) reported that weed control options are very limited in carrots. Carrots don't
compete well against weeds, and herbicides are important tools for producing high-
yield and high —quality carrots. Boydston et. al. (2003) reported that carrot is a small
seeded, initially slow growing crop that can suffer severe yield losses from weed
competition. Dittmar and Stall (2012) indicated that weeds reduce carrot yields by
reducing the size of carrot roots though direct competition for nutrients, space and
water. Weeds also deform carrot roots, making them unmarketable. Furthermore,
weeds which grow late in the season may also cause severe harvesting problems.
Karaliauskaite et. al. (2008) stated that the efficiency of metribuzin herbicide was
higher when it was sprayed single (0.5 I/ha) at carrot 1-2 leaves stage and the
amount of weeds was reduced by 84%. On the other hand, Jacobsohn et. al. (1980)
mentioned that (Orobanche aegyptica L.) is a phanerogamic holoparasite without
chlorophyll that may cause severe damage to many broad-leaved vegetables and field
crops. Carrot plants without control become stunted due to heavy parasitization with
broomrape and they were completely destroyed by the end of the season. Aviv et. al.
(2002) stated that parasitic (Orobanche spp.) are majer constraints to vegetable crop
production in the Mediterranean basin to Eastern Europe. Schaffer et. al. (1991)
proved that (Orobanche aegyptica Pers) and (O. crenata, Forsk) decreased the total
sugar control similarly in carrot roots. Sucrose was the primary sugar in non infected
roots and its level was greatly reduced in infected roots. So, broomrape infection can
reduce carrot roots quality even when the visual appearance of the roots are not
affected. Jacobsohn and kelman (1982) reported that broomrape (Orobanche spp)
control and high yields of carrots were obtained by spray application of 1.0 or 1.5 kg
glyphosate /ha in January with 1-3 additional sprays applied at equal intervals (15
days) up to application. Nandula et. al. (2002) mentioned that the changes in the
composition of both free and bound amine acids in carrot are associated with
broomrape parasitism.

Farag et. al. (1994) stated that weeds associated carrot plants caused a 57-
67% reduction in carrot root yield. In weed control plots, carrot root yield, root/shoot
ratio and total carotenoids were increased, while, total soluble solids and dry matter
content were decreased. Some selective herbicides gave the hope of solving this
problem. Further, Gesagared herbicide gave the highest total sugar content and hand
weeding twice can be used for weed control and improvement of yield and quality in
carrots crops.
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So, the present investigation was conducted to study the effect of some
weed control treatments on broomrape and annual weeds control, as well as to study

their effects on growth, and quality characters of carrot roots.
MATERIALS AND METHODS

Four field experiments were carried out at Sakha Agricultural Research
Station, during the two 2011/12 and 2012/13 successive winter seasons, to study the
effectiveness of some weed control treatments on controlling broomrape (Orobanche
crenata, Forsk.) and some annual weeds in carrot (Daucus carotaL.), as well as carrot
yield and it's components. Carrot cultivar, Chantenay Red cored, was sown on the 5™
and 10" of October in the first and second seasons, respectively, and yield uprooted
harvested at the 5™ and 10" of February) 2012. The soils of the four experiments
were clay textured.

Table 1. Soil mechanical analysis of the experimental sites.

Particle size distribution % Bulk density,
oil depth (cm) Texture eld capacity %
Sand Silt Clay % (g/cm®)
0-15 15.6 19.35 64.97 Clay 1-1 44.80
15-30 20.4 14.3 65.30 Clay 1-21 41.45
30-45 17.09 17.0 65.01 clay 1-28 39.27

The experiments were carried out in a randomized complete black design,
with four replicates. plot area was 10.5 m®. The present study divided into two parts
as follows:-

Part I-Effect of Orobanche control treatments on broomrape.

In these experiments, the plots were naturally infested with broomrape
seeds. Other weeds were removed by hand weeding. Each experiment consisted of
four Orobanche control treatments as follows:

1- Glyphosate [(N — phosphonomethyl ) glycine] , known commercially as Round
up 48% WSC, was applied twice with equal rate at 36.0 g a.i./fed. after 50 days
from sowing , followed with 21 days interval.

2- Imazapic [(£)-2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1 H-imidazol-2-
yl]-5-methyl-3-pyridinecarboxylic acid], known commercially as Oroban 10 %
EC, was applied twice and equal rate at 20 g a.i./fed. after 50 days from sowing
, followed with 21 days interval.

3- Hand pulling (twice), beginning after 15 days from emergence broomrape
spikes with 21 days intervals between them.

4- Untreated check.
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Part II- Effect of weed control treatments on annuls weeds.

Two experiments were carried out, each experiment consisted of six weed
control treatments, as follows:-

1. Butralin [4-(1,1-dimethylethyl)-N-(1-methylpropyl)-2,6-dinitrobenzenamine],
known commercially as Amex 48% EC was applied once with a rate of 96.0
g a.i./fed., surface application after sowing and before irrigation.

2. Oxyfluorfen  [2-chloro-1-(3-ethoxy-4-nitrophenoxy)-4  (trifluoromethyl)
benzene], known commercially as Goel 24% EC was applied once and
equal rate at 120 g a.i./fed., after 21 days from sowing.

3. Metribuzin  [4-amino-6-tert-butyl-4,5-dihydro-3-methylthio-1,2,4-triazin-5-
one,4-amino-6-tert-butyl-3-methylthio-1,2,4-triazin-5(4H)-one], known
commercially as Sencor 70% WP was applied twice and equal rate of 36.0 g
a.i./fed., after 21 days from sowing , followed with 21 days interval.

4. Pendimethalin [ N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine],
known commercially as Stomp 50% EC was applied once and equal rate of
850 g a.i./fed., surface application after sowing and before irrigation.

Hand weeding (twice) was carried out at 18 and 32 days from sowing.

6. untreated check.

Herbicides in both field experiments were sprayed by knapsack sprayer CP3 in
water volume of 200 liters per faddan. The preceding summer crop in the two seasons
was maize (Zea mays L.). Plot area was 10.5m? (3.5m length and 3.0m width). Each
plot contained four rows. During the two seasons, calcium super phosphate (15.5%)
at a rate of 100 kg/fed was added before planting and nitrate (33.5%N)at a rate of
100 kg/fed.) was added before planting. Other cultural practices for carrot production
were applied as recommended. The collected data were as follows:

In experiments of controlling broomrape.
1. broomrape characteristics.
Prior to carrot harvesting, number of broomrape spike/m?, weight
broomrape/m?, spike length (cm) and number of capsules/ spike were estimated.
In experiments for controlling the annual weeds.
1. On susceptibility rating of weeds.

The susceptibility of weeds to herbicides was measured after 28 days from
application of the herbicides by the reduction percentage of the dry weight of each
species compared to the un-weeded check according to Frans and Talbert (1977) as
follows:

e Susceptible (S) = > 90 % reduction.
e Moderately susceptible (MS) = 80 - 89 % reduction.
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e Moderately tolerant  (MT) = 60 - 79 % reduction.
e Tolerant (T) = < 60% reduction.
2- On dry weight of annual weeds.

Annual weeds were hand weeding after 45 and 75 days from sowing and
classified into three categories (broad-leaved, grassy and total weeds). The dry weight
of weeds was determined in g/m?, after drying in a forced draft oven at 70 C° for 48
hours.

- Carrot yield and its components.

At harvest time, samples of ten carrot plants were collected randomly from
the central rows of each plot to assess the following criteria: root length (cm), root
diameter (cm), number of roots / m?. Carrot plants were harvested from each plot,
carrot root yield per plot was weighed and estimated as ton per feddan (fed).

2. Carrot quality characters.
At harvest, the following data were recorded from ten carrot plants from
each plot:
a) Total soluble solids % (T.S.S) in carrot roots was measured by a Carl Zeiss
handefra- ctometer.
b) Dry matter % in roots.
c) Total sugar was determined in carrot roots on fresh weight basis, according to

the methods outlined by Poschenok (1976).

d) Total carotenoid content (mg/100gm fresh weight) was determined according
the method described by Ranganna(1977).
3. Economic evaluation.

Net return was calculated by expressing the cost and yield of the unit area in
monetary. The retail price used in computing cash returns was L.E 5 (Egyptian
pounds) for carrot/kg for both seasons. The costs were negated from the overall cash
returns as the resulted cash was considered to be the net return.

Statistical analysis.
The obtained data were subjected to proper statistical analysis of variance,
according to Snedecor and Cochran (1980) and the least significant differences

(LSD) at the 5 % level of probability were calculated.
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RESULTS AND DISCUSSION

Part I- Effect of broomrape control treatments.

- On broomrape.

Data presented in Table (2) show that the nature broomrape infestation in
untreated check treatment was 20.02 and 22.93 number of spikes/m* or 113.35 and
106.55g/m? in both seasons, respectively. Imazapic applied twice at 20 g a.i./fed
(post— emergence) and hand pulling twice gave approximately equal reduction effect,
where reduction in number of broomrape spikes/m?, dry weight of spikes (g/m?),
spike length (cm) and number of capsules / spike was (83.1, 86.6, 80.9 and 80.5%)
(80.1, 85.1, 75.5 and 79.2%) in the first season, and (81.6, 82.1, 80.3 and 81.1%)
and (78.9, 81.7, 77.3 and 76.5%) in the second season, respectively, compared to
untreated check. While, glyphosate applied twice at 36.0 g a.i./fed as post—
emergence herbicide gave the following reduction percentage in the previous
respective characteristics (75.7, 82.7, 61.4 and 70.7%), in first season and (75.0,
79.1, 70.6 and 71.1%), in the second season, respectively, compared to untreated
check. The obtained results were in agreement with those findings of Hassanein and
Kholosy (1997) and Ghalwash et. al. (2008) who reported that the action of imazapic
and glyphosate on broomrape is attributable to its selective accumulation in the young
parasite plant up to four times as high as that in faba bean host root, three days after
spraying.

Table 2. Effect of broomrape control treatments on broomrape infestation in 2011/12
and 2012/13 winter seasons.

2011/12 season
Broomrape control
treatments Number of Dry weight of | Spike length Number of
spikes/m? spikes g/m? (cm) capsules/ spike
Glyphosate (36.0 g a.i./fed) 4.86 19.62 15.73 6.93
Imazapic (20.0 g a.i./fed) 3.38 15.23 7.78 4.61
Hand pulling twice 3.98 16.93 9.98 4.92
Untreated check 20.02 113.35 40.79 23.68
LSD at 5% 1.15 3.43 2.08 1.28
2012/13 season
Glyphosate (36.0 g a.i./fed) 5.72 22.32 14.53 7.76
Imazapic (20.0 g a.i./fed) 4.23 19.05 9.73 5.08
Hand pulling twice 4.83 19.47 11.24 6.29
Untreated check 22.93 106.55 49.42 26.82
LSD at 5% 1.13 2.26 1.79 1.39

- On carrot yield components and quality.
Data in Table (3) indicated that imazapic at 20 g a.i./fed and glyphosate

at 36 g a.i./fed. gave the highest significant increase percentage in weight of carrot
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roots/fed by (52.8 and 52.19 %) , respectively compared to untreated check in first

season and (50.27 and 49.21%), respectively in second season. While, hand pulling

twice gave an increases percentage by (31.43 and 37.64%), respectively in 2011/12

and 2012/13 seasons, respectively. Similar results were obtained in case of carrot

components and its quality in both seasons. In the first season, imazapic at 20 g a.i.

/fed and glyphosate at 36 g a.i. /fed gave the highest values of root length (16.7 and
15.6 cm), root diameter (3.7 and 3.1 cm), number of roots/m? (175.7 and 158.4),
TSS by (9.9 and 8.9 %) total carotene (81.7 and 76.1 mg), and total sugar (10.2 and

9.5 g), respectively. The obtained results in the first season confirmed to a great

extent those observed in second season with minor differences. In the second season,

imazapic at 20 g a.i. and glyphosate at 36 g a.i. /fed. gave the highest values of root
length (15.96 and 14.0 cm), root diameter (3.85 and 3.3 cm), number of roots/m?
(152 and 148), TSS (8.7 and 9.4 %), total carotene (86.7 and79.5 mg) and total
sugar (10.0 and 9.2 g), respectively.

Table 3. Effect of bromrape control treatments on yield components and its quality at
harvest in carrot during 2011/12 and 2012/13 winter seasons.

2011/12 season

Root Root Weight of TSS Dry Total Total
Bromrape control treatments
length diameter | Number of root % matte | caroten | sugar
(cm) (cm) root/m? (ton/fed) r % oides a/
(Mg | (Fw)
Glyphosate (36.0 g, a.i./fed) 15.60 3.10 158.4 11.86 8..90 | 10.80 76.10 9.50
Imazapic (20.0 g, a.i./fed) 16.70 3.70 175.7 12.02 9..90 11.5 81.70 10.20
Hand pulling twice 11.20 2.01 135.7 8..27 7..90 7.80 59.70 8.60
Untreated check 8.30 1..51 95.7 5.67 5..50 5.70 42.30 5..90
LSD at 5% 1..29 0.851 31.5 2.31 1..97 2..50 12.40 1.61
2012/13 season
Glyphosate (36.0 g, a.i./fed) 14.00 3.30 148.2 10.83 9.40 11.80 79.50 9.20
Imazapic (20.0 g, a.i./fed) 15.46 3.85 152.7 11.06 8.70 12.20 86.70 10.00
Hand pulling twice 10.10 2.12 126.5 8.82 7..51 8.10 60.10 8..20
Untreated check 7..30 1.60 88.3 5.50 5.70 5.90 39.30 5..50
LSD at 5% 1..53 0.821 27.90 3.31 2.03 2..97 15.9 1.67

- Economic evaluation (net return):

Data in Table (4) showed that the net profit of carrot roots yield by weed

control treatments in the first season could be arranged in descending order as
follows: 10678 LE by imazapic at 20 g a.i./fed., 10554 LE by glyphosate at 36 g a.i.
/fed, and 7979 LE by hand pulling twice, compared to untreated check 5850 LE. In

the second season the same trend approximately for net profit was confirmed to those

observed in first season. The net profit of carrot roots yield by the following

treatments in a descending order was 9814 LE by imazapic at 20 g a.i./fed, 9627 LE

by glyphosate at 36 g a.i. /fed, and 8231 LE by hand weeding twice, compared to

untreated check 5373 LE. These results are in agreement with those reported by
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(Sanjeev et. al. 2003, Dillared et. al. 2004 and Dixit et. al. 2005) who found that use
of the herbicide pendimethalin and hand hoeing gave the highest yield and net return.
This result my be due to the increase in leaf area /plant , dry weight of leaves % and
gross head weight due to these treatments.

Table 4. Cost of weed control treatments, total root yield ton/fed and net return of
carrot yield (L.E./fed) as affected by weed control treatments during
2011/12and 2012/13 seasons.

2011/12 2012/13
Cost of T. root N. ret. of T. root N. ret. of
Weed control treatments Cost of W.C.T.
W.C.T. yield yield yield yield
(L.E /fed)
(L.E /fed.) ton/fed. (L.E /fed)* ton/fed. | (L.E /fed)*
Glyphosate (36.0 g a.i./fed) 120 11.86 10554 120 10.83 9627
Imazapic (20.0 g a.i./fed) 140 12.02 10678 140 11.06 9814
Hand pulling twice 400 9.31 7979 400 9.59 8231
Untreated check 0 6.50 5850 0 5.97 5373
LSD : at 5% level 2.21 2.66
* N. ret = Net return Notice: The labor costs was assumed as 25

L.E/person per day

Part II - Effect of weed control treatments on weeds and carrot:
A - On annual weeds:
- Susceptibility of weeds:

Data in Table (5) illustrated that the susceptibility of weeds species was
measured depending on the reduction of the dry weight of every species than
untreated control after applied the soil-herbicides with 30 days interval. (Medicago
interterta), Sonchus oleraceas and (Chenopodium spp.) as annual broad-leaved weeds
were susceptible (> 90%) to butralin at 96 g a.i. /fed, oxyfluronfen at 120 g ai/fed,
metribuzin at 40 g a.i./fed and pendimethalin at 850 g a.i. /fed. Meanwhile, (Portulaca
oleracea), (Beta vulgaris), (Ammi majus) and (Mililotus indicus) as annual broad-
leaved weeds and (Phalaris spp.) as annual grassy weed were moderately susceptible
(80-89%) to oxyfluronfen at 120 g a.i./fed., and metribuzin at 36 g a.i./fed. Further,
(Portulaca oleracea) and (Phalaris spp.), were susceptible (> 90%) to oxyfluronfen at
120 g a.i./fed, and pendimethalin at 850 g a.i./fed. (Beta vulgaris), (Ammi majus) and
(Mililotus indicus) were fluctuated between susceptible and moderate susceptible to
oxyfluronfen at 120 g a.i./fed, and pendimethalin at 850 g a.i./fed. These results
obtained in the first season are confirmed with similar results in second season, that
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mean the previous four soil-herbicides therefore exceeded in a great extent to
unweeded treatment from view point of controlling (Medicago interterta), (Sonchus
oleraceas) and (Chenopodium spp.), (Portulaca oleracea), (Beta vulgaris), (Ammi
majus) and (Mililotus indicus) as annual broad-leaved weeds and (Phalaris spp.) as
annual grassy weeds.

Table 5. Susceptibility of annual weed species to some herbicides treatments at 30
days from application during 2011/12 and 2012/13 winter seasons.

2011/12 season Annual
grassy
Annual broad-leaved weeds (g/m?) weeds
Weed control treatments
(g/m*)
Medicago Sonchus Chenop Portulaca Beta Ammi Melilotus Phalaris
interterta oleraceus odium olevacea vularis majus indicus spp
PP
Butralin (96.0 g a.i./fed) (18.6) (11.4) (17.3) | (324) | 37.4) | (35.2) | (42.6) | (34.6)
94 S 9 S %S 87 MS 87 MS 86 MS 87 MS 89 MS
Oxyfluorfen (120.0 g a.i./fed) (12.2) (10.2) (12.3) | @57) | (17.6) | 42.6) | (47.2) | (26.2)
975S 975S 9 S 91s 91s 81 MS 86 MS 91s
Metribuzin (36.0 g a.i./fed) (12.4) (19.3) (26.6) (28.5) (33.2) (41.8) (32.4) (30.70
975S 958 91s 89 MS 89 MS 81 MS 89 MS 88 MS
Pendimethalin (850.0 g a.i./fed) (26.5) (21.7) (11.6) | @47) | 31.7) | (28.7) | 46.9) | (27.1)
92S 94S 9% S 91s 88 MS 91s 86 MS 91s
2012/13 season
Butralin (96.0 g a.i./fed) (18.1) (27.3) (21.2) | (31.6) | (37.4) | (36.4) | (41.5) (41.3)
94 S 84 MS 958 89 MS 89 MS 88 MS | 88 MS 81 MS
Oxyfluorfen (120.0 g a.i./fed) (12.5) (21.5) (21.4) | (21.6) (16.2) (38.3) | (46.1) (24.2)
975S 93S 958 975S %S 84 MS | 86 MS 93S
Metribuzin (36.0 g a.i./fed) (16.3) (25.3) (18.3) | (29.4) (42.6) (34.0) | (31.0) (28.4)
958 89 MS 9 S 87 MS 83 MS 89MS | 88 MS 89 MS
Pendimethalin (850.0 g a.i./fed) (23.6) (23.4) (17.9) | (26.2) (43.3) (31.9) | (43.2) (25.7)
91s 92S 9% S 93S 83 MS 92S 84 MS 92S
S=>90 % MT= 60-79 % MS= 80-89 %
T=<60%

- Dry of broad-leaved weeds:
Data in Table (6) indicated that dry weight of broad-leaved weeds (g/m2)

was significantly influenced by weed control treatments. These findings were true at
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the two evaluated samples and such effect was constant from one season to another.
The tested herbicides (butralin, oxyfluorfen, metribuzin, pendemrthalin) were effective
in reducing the dry weight of broad-leaved and grassy weeds under natural heavy
weed infestation, followed by hand weeding twice in the first and second seasons.
These results are similar to these obtained by Sanjeev et a/ (2003) who found that the
highest weed control efficiency were recorded from oxyfluorfen at 0.16 kg a.i./ha,
pendimethalin at 0.75 kg a.i./ha and metribuzin at 0.70 kg a.i./ha, as compared to
untreated check. The most effective treatments in reducing the dry weight of broad-
leaved weeds up to 75 days after sowing were oxyfluorfon (90.0%), pendimethalin
(88.3%), metribuzin (85.7%) and butralin (84.4%) in the first season, while in the
second season, they were 88.0, 86.2, 85.1 and 84.2%, respectively. Hand weeding
twice reduced the dry weight of broad-leaved weeds by 84.0 and 84,1%, relative to
the control at both growing seasons, respectively.

— Dry weight of grassy weeds:

Data presented in Table (6) indicated that weed control treatments had a
significant effect on dry weight of grassy weeds. These results were fairly true after
45 and 75 days from sowing and this effect was constant from season to another. It
could be noticed that dry weight of grassy weeds reached to about ( 207.6 g/m?) in
control plots at 75 days after sowing in the first seasons. All weed control treatments
where significantly superior over the control plots. In this respect, the application of
butratin, oxyfluorfen, metribuzin and pendimethalin gave about 86.8, 91.0, 89.1 and
90.5% reduction in dry weight of grassy weeds in the first season, respectively
compared with the untreated check. The results of those treatments in the second
season gave the same trend. These results were in harmony with those reported by
Hegazy et al. (1993), who revealed that using oxyfluorfen as post-emergence
resulted in a good control of annual weeds.

— Dry weight of total weeds:

Data in Table (6) also revealed that dry weight of total weeds /m? was
significantly affected by weed control treatments. However, it could be noticed that all
herbicides were highly effective for reducing the dry weight of total weeds than that
of untreated check. These findings were true after 45 and 75 days from sowing and
this effect was constant from season to another. This means that applying was
necessary to eliminate the weed plants that survived or escaped from the herbicides.
Similar results were obtained by Hegazy et. al. (1993) and Sanjeev et a/ (2003).



GHALWASH, A. M., et. al. 1129

Table 6. Effect of weed control treatments on dry weight of annual weeds (g/m?) after
45 and 75 days from sowing in 2011/12 and 2012/13 winter seasons.

2011/12 season
Dry weight of weeds in g/m? at 45 Dry weight of weeds in g/m? 75 days
Weed control treatments days from sowin from sowing
Broad-leaved Grassy Total Broad-leaved Grassy Total
weeds (g/m?) weeds weeds weeds weeds weeds
(g/m*) (g/m*) (g/m*) (g/m*) (g/m*)
Butralin (96.0 g a.i./fed) 80.8 17.8 98.6 306.9 28.4 335.3
Oxyfluorfen (120.0 g a.i./fed) 57.6 13.9 71.5 196.4 15.8 212.2
Metribuzin (36.0 g a.i./fed)) 75.6 16.4 92.0 280.4 16.7 297.1
Pendimethalin (850.0 g 65.3 14.8 80.1 229.3 16.4 245.7
a.i./fed) 83.7 18.6 102.3 314.9 31.4 346.3
Hand weeding twice 319.8 98.0 417.8 1964 207.6 2151
Untreated check
LSD at 5% 72.4 42.6 83.7 265.2 68.8 112.4
2012/13 season
Butralin (96.0 g a.i./fed) 85.4 19.4 104.8 251.7 29.6 281.3
Oxyfluorfen (120.0 g a.i./fed) 60.5 14.3 74.8 190.8 19.7 210.5
Metribuzin (36.0 g a.i./fed)) 74.8 17.6 102.4 236.6 23.9 260.3
Pendimethalin (850.0 g 80.3 16.8 97.1 219.6 20.8 230.4
a.i./fed) 92.6 21.3 113.9 252.5 36.8 296.3
Hand weeding twice 412.0 80.7 402.7 1592 219.4 1811
Untreated check
LSD at 5% 64.8 34.9 71.3 197.8 49.3 93.8

B - On carrot yield and its components:

Data in Table (7) indicated that weed control treatments had a significant
effect on root length at harvest during the two growing seasons. Hand weeding twice
application gave the highest values and significantly increased the root length of
carrot than the control at the harvest by (31.5 and 26.8 %) in both seasons,
respectively.

Butralin, oxyfluorfen, metribuzin and pendimethalin were significantly superior
over hand weeding twice. Also, oxyfluorfen, pendimethalin and metribuzin superior in
the length of carrot plants and recorded the root length (16.68, 16.46 and 15.70 cm),
respectively as compared to hand weeding twice treatment (13.15 cm) at harvest in
first season, this effect was constant at the second seasons. This reduction in root
length under the control plots might be attributed to the negative effects of weeds on
crop growth which may be occurred as a result of the competition between carrot and

weed plant.
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Table 7. Effect of weed control treatments on yield and its components at harvest in carrot during 2011/2012 and 2012/2013 winter seasons.

2011/12 season

Weed control treatments Root Root diameter Number of | Veight of root TSS Dry matter Total Total
length (cm) 5 (ton/fed) % % carotenoides sugar g/

(cm) roou/m (M/g) (Fw)

Butralin (96.0 g. a.i./fed) 15.25 2.11 152.8 11.54 9.00 9.80 74.30 9.20

Oxyfluorfen (120. 0 g. a.i./fed) 16.68 2.80 175.7 12.54 9.90 11.50 84.60 10.4

Metribuzin (40.0 g a.i./fed) 15.7 2.60 168.3 11.86 9.20 10.8 80.20 9.70

Pendimethalin (850.0g a.i./fed) 16.46 2.70 171.2 12.06 9.50 11.20 82.00 10.20

Hand weeding twice 13.15 2.11 140.8 9.31 8.70 8.50 64.80 9.20

Untreated check 9.01 1.95 100.9 6.50 6.50 6.10 47.7 6.80

LSD at 5% 1.45 0.862 32.4 2.43 2.08 2.98 14.35 1.89

2012/13 season

Butralin (96.0 g. a.i./fed) 12.70 2.68 143.4 10.94 8.80 11.80 76.30 8.70

Oxyfluorfen (120. g. a.i./fed) 15.26 3.90 159.6 12.57 10.60 12.90 85.50 10.00

Metribuzin (40.0 g a.i./fed) 13.75 3.03 149.8 12.00 9.80 11.90 81.30 8.90

Pendimethalin (850.0g a.i./fed) 14.75 3.15 155.9 12.23 10.20 11.50 84.20 9.60

Hand weeding twice 10.95 2.18 132.6 9.59 8.00 8.40 63.20 8.90

Untreated check 8.02 1.86 97.4 5.97 6.20 6.70 44.30 6.10

LSD at 5% 1.68 0.928 29.30 3.86 2.04 3.11 16.43 1.98
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Data revealed that root diameter was significantly affected by weed control
treatments at harvest during the two growing seasons. Plots that were hand weeding
twice produced the thickest stem as compared to herbicide treatments. It could be
noticed that the results of this character had the same trend of that of root length
under this study.

This reduction in the untreated check reflect the negative impacts of weeds
on crop growth which may be occurred as a result of the competition between carrot
and weed plants for the environmental resources (light, water and nutrients) which
are necessary for plant growth. Chemical weed control treatments were superior in
increasing root diameter of carrot that hand weeding twice and control treatments,
during both growing seasons. These results were in complete agreement with these
obtained by Farag et. al. (1994).

Data in Table (7) further indicated that the number of carrot root/m* was
significantly affected by weed untreated check during the two growing seasons.
Results illustrated that weed control treatments were correlated with an increase in
number of carrot /m?in both seasons. This might be due to the eliminating treatment
exposed to competition of annual weeds. The highest significant number of carrot root
/m? was obtained from oxyfluofen, pendimethalin, metribuzin, and butralin. These
treatments increased the number of carrot root/m?* by (42.6, 41.1, 40.0 and 33.9 %)
in the first season, respectively. The results of these treatments in the second season
gave the same trend. Meanwhile, the hand weeding treatment gave the lowest
increase in number of carrot root/m* (28.3 and 26.5 %) in the both seasons,
respectively, compared to the untreated check.

Data revealed that weed control treatments had a significant effect on final
carrot root yield (ton/fed) in both growing seasons. Dense weeds growing with carrot
plants all over the growing seasons in control plots resulted in the lowest yield ( 6.50
and 5.97 ton/fed). The significant increases in carrot yield and its components
accompanied with the quality were obtained by all herbicides used and hand weeding
treatment. Further, the herbicides while were more efficient in controlling broomrape
or annual weeds caused the highest increases in quantity and quality of carrot. This
was true in the both seasons.

Data showed that all tested herbicides were significantly superior over the
treatments in carrot root yield/ fed in both seasons. In this respect, the highest carrot
root yield/ fed (12.54 and 12.57 ton/fed) was achieved from oxyfluorfen, followed by
pendimethalin ( 12.06 and 12.23 ton/fed), respectively in the both seasons. This may

be due to that applying the herbicides were necessary to eliminate the weed plants,
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which survived or escaped from the herbicides and assure the importance of using the
suitable herbicides due to the expected problem of weed flora.

Results presented in Table (7) showed the effect of weed control treatments
had a significant effect on total soluble solids in carrot root and all exceeded
significantly untreated check in both seasons. Oxyfluorfen, pendimethalin, metribuzin
and butralin treatments were the potent treatments. These results are similar to those
reported by Farag et. al. (1994).

All herbicidal treatments (oxyfluorfen, pendimethalin, metribuzin and butralin)
were exceeded in dry matter in carrot content roots in the two seasons, compared to
the untreated check. Meanwhile, the hand weeding treatment gave the lowest
increase in dry matter in carrot roots (28.2 and 20.2 %) in both seasons, respectively,
compared to the untreated check.

Data in Table (7) also, revealed that all herbicides treatments gave higher
total carotene content in both seasons and were not significantly different in most
cases. On the other hand, the untreated check was the lowest in total carotene
content. The reduction in carotene content values, under hand weeding and untreated
check treatments, reflected the negative impacts of annual weeds on carrot growth,
which might occur as a result of competition between carrot and weeds. Also, the
results showed that, using the tested herbicides was necessary to eliminate weeds
and to avoid its negative impacts on carrot. Similar results had been reported by
Farag et. al. (1994).

Regarding the effect of weed control treatments on total sugars in carrot
roots, data indicated that all tested herbicides gave the highest total sugars in carrot
roots. Hand weeding gave the lowest total sugars, compared to all tested herbicides.
This result showed that a single hand weeding was insufficient to provide the desired
weed control level and this was reflected on the limited increases in carrot growth.
Such results, presented in Table (6) agreed with those obtained by Farag et. al.
(1994). These effects might be attributed to the dominant weeds in the hand weeding
treatment, and this assured the importance of using suitable herbicides.

-Economic analysis.

Data in Table (8) showed that the net profit of carrot roots yield by weed
control treatments in the first season could be arranged in a descending order as
follows: 11026 LE by oxyfluronfen at 120 g a.i./fed, 10554 LE by pendimethalin at 850
g a.i. /fed, 10466 LE by metribuzin at 40 g a.i./fed, (10116 LE) by butralin at 96 g a.i.
/fed. and (8748 LE) by hand weeding twice, compared to untreated check (6570 LE).
In second season the same trend approximately for net profit was confirmed to those

observed in the first season. The net benefit of carrot roots yield by the following
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treatments in a descending order was 11053 LE by oxyfluronfen at 120 g a.i./fed.,
(10807 LE) by pendimethalin at 850 g a.i. /fed, (10610 LE) by metribuzin at 40 g
a.i./fed, (9198 LE) by hand weeding twice and (9576 LE) by butralin at 96 g a.i. /fed.
compared to untreated check (6156 LE). These results are agreement with those
reported by (Sanjeev et. al. 2003,) who found that use of the herbicide pendimethalin
and hand hoeing gave the highest yield and net return.

Table 8. Cost of weed control treatments, total root yield (t/fed) and net return of
carrot yield (L.E./fed.) as affected by weed control treatments during
2011/12and 2012/13 seasons.

2011/12 2012/13
Weed control reatments Cost of T. root N. ret. of Cost of T. root N. ret. of
W.CT. yield yield W.CT. yield yield
(LE/fed) | (tonffed.) | (LE/fed)* | (ME/fed) | (tonfed.) | (LE /fed)
Butralin (96.0 g, a.i./fed) 270 11.54 10116 270 10.94 9576
Oxyfluorfen (120.0 g, a.i./fed) 260 12.54 11026 260 12.57 11053
Metribuzin (40.0 g, a.i./fed) 190 11.84 10466 190 12.00 10610
Pendimethalin (850.0 g, a.i./fed) 300 12.06 10554 300 12.23 10807
Hand weeding twice 450 10.22 8748 450 10.72 9198
Untreated check 0 7.30 6570 0 6.84 6156
LSD : at 5% level 2.43 3.86
*N. ret = Net return Notice: The labor costs was assumed as 25 L.E/person per day
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