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ABSTRACT

Two field experiments were conducted during the winter seasons of
2001-2002 and 2002-2003, to study the effect of some herbicide treatments on
weed control, in addition to their effect with three levels of potassium fertilization
on some vegelative growth characters, yield, chemical compositions and storage
ability of produced bulbs of garlic cv. Chinese (Seds 40). Cloves were cultivated
in a clay loam soil on September 24™ in both seasons. Thereafter plants were
supplied with 48, 72 or 96 kg K;O/feddan and treated with oxyfluorfen alone at
177 g/led or + fluazifop-butyl at 250 g/fed or metribuzine alone at 175 gffed or +
clethodim at 250 g/fed after 15 days from planting, as compared with hand hoeing
control after 15, 45 and 75 days from planting and unweeded check. A spilt plot
design with 3 replicates was adopted, where potassium treatments were
distributed randomly in the main plots, while the weed control treatments were
arranged in sub plots. The results indicate that, no significant weve Found
differences between all treatments and unweeded control on the number of
Cynodon dactylon L. Conversely, all herbicide treatments as well as hand hoeing
control significantly decreased number of Cyperus rotundus L, whereas the
treatment of oxyfluorfen + fluazifop-butyl had the lowest number of annual
grasses, followed by using the trcatment of metribuzin + clethodim. Moreover,
the treatment of oxyfluorfen alone gave the lowest number of annual broad-leaves
followed by oxyfluorfen + fluazifop-butyl.

. There werc no significant effects for the different used levels of
potassium on the growth parameters (plant length, number of ieaves, bulbs fresh
and dry weight and bulbing ratio), total yield and chemical compositions (P
conceniration in bulbs and T.S.8.%).however, Potassium at level of 96 kg/fed
significantly improved the accumulation of K concentration and carbohydrates in
bulbs and also improved storage ability of garlic bulb, as compared with
potassium at 48 kgffed, while the reverse was true on N concentration and
percentage of decay in garlic bulbs. On the other hand, the treatment of
oxyfluorfen + fluazifop-butyl improved all vegetative growth parameters, yield,
the chemical compositions and storage ability of produced bulbs followed by
oxyfluorfen alone, as compared with hand hoeing control.

INTRODUCTION
Garlic (Allium sativum, L.) is onc of the most important bulb crops

grown in Egypt. The highest productivity of garlic could be achieved through
improving the agricultural treatments especially the application of optimal levels
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of potassium fertilizer. Many investigators reporied the improving effect of
potassium application on plant growth, yield and its components (Eid ef 4/,
1991). Moreover, onion quality values (dry matter contents, average bulb weight
and average diameter) were significantly affected by increasing K (at rate of 0,
60, 120 and 180 kg K,30,/feddan) in the clay and sandy calcareous soil (Abo-
Zeid and Farghli, 1996). In contrast, there were no significant effects with
application of K on the mean onion bulb weight, when it was applied at 0 or 150
kg/ha in sandy soil (Al-Moshileh, 2001).

On the other hand, in India, Nagaich, ef al. (1999) found that the highest
uptake of P and K in onion bulbs achieved at 80 kg K,O/fed, when K applicd at
. rate of 0, 40, 80 and 120 kg/fed.

With regard to the effect of potassium fertilization on total
carbohydrates in garlic plants, the transportation and storage carbohydrates in
garlic bulbs increased with increasing the level of potassium (Hanafy, 1986).

In Sandi Arabia, Al-Moshileh (2001) had evaluated onion yield at two
rates of potassium (0 and 150 kg/ha) in sandy soil. There were no significant
effects with the application of K on the total yield.

Selvaraj ef al. (1998) under the Indian condition using K at a rate of 0,
75, 100 or 150 kg/ha, found that the increasing of K;O above 75 kg/ha reduced
rubbenization by 21.3%.

Under the Egypt conditions, the infection of garlic bulbs by the storage
diseases decreased with an increase in potassium sulfate from 0 to 200 kg/fed.
(El- Shabrawy er ol., 1987).

Moreover, garlic is a poor competitor with weeds. Unless weeds are
controlled early, they can ecasily overtake young garlic plants, causing significant
yield losses (Rosen ef al,, 1999). Therefore, many investigations were conducted
to smdy the effect of herbicides on weed control as well as yield and quality of
Alliacea plants. In this respect it was found that the application of oxyfluorfea on
onion at 0.37 kg /ha controlled of Cyperus rotundus, Medicago denticulate,
Coronopus didymus, Poa annua, Rumex acetosella, Cynodon dactylon and
Ageratum conyzoides compared with weed free control (Ravinder-Singh et al.,
1998),

Using fluazifop-butyl at ratc of 0.50 - 0.75 kg/ha, which was applied
when the weeds had 2-3 leaves, controlled annual and perennial grasses (Radu
Negra et al., 1985).

The application of metribuzin as pre or post-cmergence at rate of 0.i6
kg/fed depressed the growth of annual broad-leaved weeds over 90%, but it gave
the lowest weed control of perennial narrow weeds, Cynodon dactylon and
Cyperus rotundus, (Abdulla, 1987). In addition, the post-emergence application of
metribuzin at 0.70 kg ai/ha significantly reduced the weed population {Peca
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annua, Trianthema portulacastrum, Chenopodium spp., Trigonella polycerta,
Medicago denticulate, Lepidinm sativum and Anagallis arvensis) as compared
with hoeing and un weeded control (Sanjeev-Ahuja ef al., 2003).

The post-emergence application of clethodim at a rate of 30-60 g/ha in
field trials controlied Echinochloa crus-galli, Digitaria sanguinalis, Lolium
perenne and Dactylis glomerata. Good control of Elymus repens was obtained
with 240-280 g of clethodim (Kerse ef al,, 1989).

Concerning effect of herbicide treatments on the grown plants, using
oxyfluorfen alene or in combination gave the largest size of orion bulb expressed
as length and diameter (Rizk Fatma ef al., 1995).The values of onion plant height,
number of leaves and fresh weight per plant were significantly increased as a
result of all treatments of hoeing or applying oxyfluorfen as compared with those
of unweeded treatment (Sary ef a/,, 1994). In Egypt, using metribuzin pre or post-
emergence at rate of 0.16 kg/fed caused toxicity to potato plants {(Abdulia, 1987).

On the other hand, Abdel-Aal and El-Haroun (1990), who studied the
effect of oxyfluorfen and fluazifop-butyl as well as hand weeding on chemical
contents of onion, found that no significant effect among the different weed
control treatments on total soluble solid in both seasons and dry matter of buibs
percentage in the second season. :

The total yield of onion was affected at harvest by using oxyfluorfen at
0.18 kg/fed, after two weeks from transplanting, compared with other weed
control. The highest total bulb yield was obtained from oxyfluorfen treatment
(Hussein, 1986). Farag ef al. (1994) found that hand weeding gave the highest
total buib yield, followed by Goal (oxyfluorfen) at 0.75 liters/fed.

The work of Bottcher and Zschau (1981) revealed that there were no
significant differences, in sprouting and weight loss in storage, when various
herbicides were used alone or in combinations at various times on onion crop.

Therefore, the present investigation aimed to study the effect of some
herbicide treatments on weed.-control, in addition to study the effect of the
herbicide treatments and levels of potassium fertilization on some characters of
garlic plants, i.e. vegetative growth, yield, their chemical composition and storage
ability of produced bulbs,

MATERIALS AND METHODS

The present study was carried out at the Agricultural Experimental
Station, Faculty of Agriculture, Cairo University, Giza during the two successive
seasons of 2001-2002 and 2002-2003.

Garlic of ¢cv. Chinese (Seds 40) was obtained from Vegetable Research
Department, Dolki, HRE, ARC, Ministry of Agriculture. The soil of the
experimental field was alluvial loamy clay and the mechanical and chemical
analyses of the experimental soil are shown in Table 1.
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Table (1): Mechanical and chemical analysis of the Agriculture Experiment
Station Seil.
[ Mechanical analysis
: Coarse Fine
Sand (%)
35.60

Mg' | Na'
1.9 {16.72| 1.00
218 |1994] 1.00
1.21 |19.91} 1.28

In this experiment, garlic cloves cv. Chinese (Seds 40) were cultivated
on September 24th in 2001 and 2002 on both sides of ridge at 10 cm distance
between plants within each side of ridge. The area of the experiment plot was
22.00 m2 and consisted of 7 rows. Each ridge was 4.5 m length and 0.7 m width.
A spilt plot design with 3 replicatcs was adopted, where potassinm treatments |
were distributed randomly in the main plots, while the weed control treatments
were arranged in sub plots. Border rows separated each treatment. The soil of the
experimental field was alluvial loamy clay.

The normal cultural practices needed for grown garlic plants, i.e. N and
P fertilization, pest control and irrigation were practiced as commonly followed in
the district.

Potassium fertilization trcatments were applied as follows:
i- 48 kg K;Offed.
2- 72 kg K,Offed.
3- 96 kg K, Offed.

Potassium was applied in the form of potassium sulfate (48% K;0).
Each potassium rate was divided into three equal portions; the first, second and
third were side dressed after 30, 60 and 90 days from planting, respectively.

Weed control treatments were applied as follows:

I- Oxyfluorfen at the rate of 177 g a.i./fed, 15 days after planting.

2- Oxyfluorfen at the rate of 177 g a.i.Afed + fluazifop-butyl at the rate of 250 g
a.iffed, 15 days after planting.

3- Metribuzine at the rate of 175 g a.i/fed, 15 days afier planting.

4- Metribuzine at the rate of 175 g aiffed + clethodim at the rate of 250 g
a.iffed, 15 days aficr planting,

5- Hand hoeing threc times at 15, 45 and 75 days afier planting,

6- Unweeded check.
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A water volume of 200 I/fed was used for the application of all herbicide
treatments using 20 1 sprayer.

Data recorded:

1. Weed growth:
Three samples of weeds were taken randomly from one m2 area of the

second row in each plot after 45, 75 and 105 days from planting. Weeds were
classified into three groups, i.e. total annnal weed (annual grasses and annual
broad-leaves), Cynodon dactyion L. and Cyperus rotundus L. Thereafter, weeds
density was determined as a number of weeds.

2- Plant characters:
2.1-Vegetative growth characteristics of garlic plants:

Representative samples of five plants were taken from the third row in
each experimental plot after 45, 75 and 105 days after planting to deterinine the
effect of potassium levels and weed control treatments on the development of the
vegetative growth and chemical contents of plants.

The following data were recorded:
a- Plant length.
b- Number of green leaves/plant.
c- Bulb fresh weight/plant.
d- Bulb dry weight/plant.
e- Bulbing ratio, the ratio between neck diameter to bulb diameter.

2.2- Chemical composition:
The determinations of chemical analysis of garlic plant were as follow:

a- Total nitrogen concentration in bulbs, in mg/g dry weight, using the Nessler
method development by Schaffer and Sprecher {1957).

b- Phosphorus concentration in bulbs, in mg/g dry weight, according to Taussky
and Shorr (1952).

¢- Potassium concentration in bulbs, in mg/g dry weight, using absorption flame
spectrophotometer according to the method described by Brown and Lilliland
(1%46).

d- Total soluble solids in the central part of the bu]b by using Zeiss laboratory
refractometer.

¢- Total carbohydrates concentration in bulbs, in mg/g dry weight, according to
the method described in A.O.A.C. (1980).

3 Yieid:

When the plants were judged to be mature, after 205 days from planting,
all plants of the fourth, fifth and sixth rows were harvested to minimize the border
effect. Thereafier, the total yield (t/fed) was calculated,

4- Keeping quality:
The harvest bulbs were subjected to the curing process for 15 days, then
high quality bulbs were selected. Buibs were weighed and stored in plastic nets in

common storage for 120 daystorage august).torage at room temperature from the
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end of april at room temperature (from the first of May to the first of September).

Twelve plastic nets, each 3 kg weight, represented each treatment, ie. 216 plastic

nets were used for all treatments. Three nets were taken every 30 days to record

the following data: _

a- Percentage of weight loss,

b- Percentage of decay.

c- Percentage ofayage of nmumber of lost bulbs  total soluble solids in the central
part of the bulb by using Zeiss Iaboratory refractometer.

Statistical analysis:

For number of weeds, some values were zero, therefore, 1 value was
added to each score then data werc transformed to square root before conducting
the statistical analysis of the data (Snedecor and Cochran, 1967} so each value of
x is transformed to ¥x+1. This was carried out to minimize the error term and to
fit these values to the normal distribution curve. Thereafter, these data were
analyzed as complete randomized block design, because potassium levels did not
play any roi¢ on the number and weight of weeds. On the other hand, all data
concerning all vegetative and chemical characters of garlic plants, except yield,
were analyzed a split-split plot design in times throughout the growing scason, or
during storage period, while yield were analyzed a split plot design.

Treatments means were compared by the least significant difference test
(L.S.D) at 5 % level of probability (Snedecor and Cochran, 1967),

RESULTS AND DISCUSSION

1- Effect of some weed control treatments on weed growth:

The present results indicate that non of herbicide treatments had an
effect on number of Cynodon dactylon in the first season in the three times of
recording data;, ie. afier, one two and three months of herbicide treatments
application (Table 2).

In the second season, the effect of herbicide treatments on number of
Cynodon dactylon took a similar trend to that found in the first season, There
were no significant differences between the herbicide treatments on the number of
Cynodon dactylon, although there were no plants of this weed in some plois
treated with some herbicides. The previous results of Fleicher and Kirkwood
(1982) with oxyfluorfen and Abdulla (1987) with metribuzin indicated that
oxyfluorfen and metribuzin had no effect on the control of Cynodon dactylon. On
the other band, treating Cynodon dactylon with fluazifop-butyl at rate of 0.50 —
0.75 kg/ha (Radu Negra ef al., 1985), 0.18 kg/fed led to significant control of this
type of weeds. In the present study fluazifop-butyl and clethodim were used at
. rate of 250 gffed. so, the significant reduction in the population of Cynodon
dactylon in the present study is not due to the effectiveness of the herbicides at
the used concentration, but it may be due to the competition of annual weeds to

Cynedon dactylon.



Table (2): Effect of weed control treatments on the number of Cynodon dactylon, Cyperus rotundus and annual weeds per 1m?
in garlic fields.

Cynodon Cyperus Annual broad- Total Annual
Treatment dayggglon L. ratugdus L. Annual grasses leaves weed
1 ™ 1 ™ ™ | ™ g ™ ™ 2
SEASOn | Seasont | season | Season | Season | Season | SeAson | Season | seasonm | season

45 days after plantin ‘
Oxyfluorfen 1.00 2.58 1.05 1.00 1.24 2.05 1.63 0.87 179 1.99
Oxyfluorfen + Fluzifop-butyl | 1.00 1.00 1.24 1.00 1.00 1.00 1.41 1.10 1.41 1.10
Metribuzin 1.00 1.00 1.10 1.00 1.05 3.14 1.48 1.56 1.52 336
Meiribuzin + Clethodim 1.00 1.00 1.24 1.00 1.00 1.24 1.66 2.28 1.66 2.40
Hoeing 1.05 1.00 0.87 1.00 1.15 2.42 1.59 221 1.69 3.12
Un weeded 1.73 2.40 2,15 1.00 1.28 2.10 2.38 3.43 2.51 3.90
LSD at 0.05 N.§ N.§ 0.98 N.S N.S 1.89 0.84 2.06 0.84 2.53

75 days after planting
Oxyfluorfen 1.00 1.88 1,20 1.00 1.24 2.02 1.68 1.59 1.84 2.58
Oxyfluorfen + Fluzifop-butyl | 1.00 1.00 1.15 1.00 1,10 0.74 1.56 2.51 1.63 2.66
Metribuzin 1.00 1.69 1.41 1.00 1.33 2.78 1.51 2.05 1.75 3.46
Metribuzin + Clethodim 1.00 1.00 1.00 1.00 1.15 1.00 1,69 2,84 1.79 3.01
Hoeing 1.00 1.00 0.74 1.00 1.00 1.76 1.99 2.62 1.99 3.15
Un weeded 128 | 141 1.52 1,00 2.00 2.37 2.44 3.59 3.00 430
LSD at 0.05 N.S N.S N.§ N.§ 0.26 1.74 0.89 1.86 0.87 N.S

105 days after planting
Oxyfluorfen 1.00 1.82 4.45 1.00 1.35 2.35 1.83 1.72 2.04 2.92
Oxyfluorfen + Fluzifop-butyl | 1.00 1.00 3.29 1.00 1.15 1.15 1.73 2.82 1.82 3.05
Metribuzin 1.48 1.66 2.46 1.00 1.05 2.33 2.02 2.60 2.05 3.49
Metribuzin + Clethodim 1.00 1.00 2.84 1.00 1.00 115 196 | 286 1.96 3.09
Hoeing 1.00 1.60 1.33 1.00 | 1.05 1.07 2.84 3.14 2.86 3.31
Un weeded 2.00 1.69 2.58 1.00 | 1.00 2.18 3.16 3.81 3.16 4.39
LSD at 0.05 0.90 N.S 2.54 N.S N.§ 1,09 (.98 1.58 0.98 N.S
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Regarding the cffect of herbicide treatments on Cyperus rotundus in the
first season, the treatment of oxyfluorfen and metribuzin alone significantly
reduced the number of Cyperus rotundus, as compared with unweeded check after
one month from herbicide treatments. On the other hand, after two and three
months of herbicide treatments, the population of Cyperus rotundus was similar
in all plots, whether they were treated, or not, with herbicides. In the second
season, Cyperus rotundus did not grow in all experimental plots. The present
study indicated that the used herbicides had inhibition effect on the growth of
Cyperus rotundus for a short time which was reflected as a reduction in the
number of Cyperus rotundus afier 2 month of herbicide treatments. In this respect,
Ravinder-Singh ef al. (1998) found that the application of oxyfluofen on onion at
0.37 kg a.i./ha controlled of Cyperus rotundus. -

Using fluazifop-butyl and clethodim as post-emergence had a
remarkable influence on improving the effectiveness of oxyfluorfen and
metribuzin respectively on the control of annual grasses. However, there was no
stable trend for the effect of fluazifop-butyl and clethodim on the number of the
annual grasses, as compared with unweeded check, due to the high population of
weeds and the competition between the annual grasses and annual broad-leaves in
the unweeded plois. The result of Radu Negra et al. (1985) showed the
cifectiveness of using fluazifop-butyl in control of anmual grasses. Similarly,
Kerse ef al, (1989) proved that clethodim as post-cmergence herbicide could
control annual grasses.

Herbicide treatments had promounced effect on the number of annual
broad-leaves. In this respect, oxyflurofen in the three taken samples, oxyfluorfen
+ fuazifop-butyl in the first and third samples and metribuzin alone and
metribuzin + clethodim in the third sample significantly reduced the number of
annual broad-leaves in the first season. In the second year, oxyfluorfen alone
proved to be the best reatment for control annual broad-ieaves where it reduced
the number of annual broad-leaves in the three weed sampics, as compared with
unweeded check. On the other hand, oxyfluorfen + fluazifop-butyl and the
treatment of metribuzin alone reduced annual broad-leaves in the first sample
only. It has been frequently proved the efficiency of using oxyfluorfen and
metribuzin as post-cmergence treatment in controlling of annual broad-leaves
(Ravinder-Singh ef af., 1998, using oxyfluorfen and Sanjeev-Ahuja et al., 2003,
using metribuzin). '

2. Effect of potassium fertilization and some weed control treatments on
some vegetative growth characteristics of garlic plants:

Potassium levels had no effects on the all characters of plant vegetative
growth (Table 3). These results are similar to the results of Al-Moshiieh (2001)
who found that there were no significant effects with application of K on the
mean onion bulb weight, when it was applied at 0 or 150 kg/ha in sandy soil. In
contradiction with these results, Abo-Zcid and Farghali (1996) found that onion
quality values (dry matter conients, average bulb weight and average diameter)
were significantly affected by increasing K (at rate of 0, 60, 120 and 180 kg
K2504/fed) in the clay and sandy calcareous soil.



Table (3): Effect of potassium levels and weed control trestments on vegetative growth of garlic plants.
Bulb fresh

Bulb dry weight

K,0 (kgfed) Plant length (g) No, of leaves weight (g) (@) Bulbing ratio
2001/ | 2002/ | 20017 [ 2002/ | 2001/ [ 2002/ | 2001/ [ 2002/ | 2001/ | 2002/2
2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 003
48 4032 | 5094 | 5.88 557 | 1327 | 1140 | 2.45 1.65 2.63 1.89
72 3844 | 5157 | 3.52 573 12.95 | 11.04 | 226 1.65 2.63 1.92
96 3828 | 4895 | 551 528 | 1253 | 1162 | 2.05 1.66 2.44 2.00
L.S.D at 0.05 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Weed control treatments
Oxyfluorfen [ 4039 | 51.84 | 6.01 614 | 1619 | 1435 | 2.88 2.05 2.38 1.72
Oxyfluorfen + Fluzifop-butyl 3922 | 48.47 5.99 5.91 18,76 16.81 3.34 2.44 2.77 1.92
Metribuzin "1 3836 | 5389 [ 535 536 | 1163 | 1006 | 204 1.41 232 1.85
Metribuzin + Clethodim 3761 | 3026 | 5.46 540 | 1039 | 1002 | 1.91 1.33 2.50 1.85
Hoeing 39.14 | 4568 | 5.86 547 | 1347 | 12.88 | 232 1.80 2.63 2.04
Un weeded 3935 | 5259 [ 5.13 488 7.09 4.02 138 0.88 2.86 222
L.S.D at 0,05 2.90 3.79 0.36 0.34 2.53 1.42 0.47 0.37 0.04 0.04
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Generally, using oxyfluorfen as a post-emergence led to a general
increment in all vegetative growth (plant length, number of leaves / plant, bulb
fresh weight and bulbing ratio) (Table 3). Furthermore, the effect of oxyfluorfen
+ fluazifop-butyl led to the same trend of using oxyfluorfen alone. These results
may be aitributed to controlling of weeds which was achieved by using these two
herbicides. Significant increments in plant length (Farag ef al., 1994 and Sary et
al., 1994), number of leaves/plant (Sary et al.,, 1994) and plant weight (Farag et
al., 1994 and Sary ef al., 1994) was similarly recorded when oxyfluorfen was
utilized. However, the significance between using oxyfluorfen and hand hoeing
control on these characters varied from the first to the second secason. On the
contrary, metribuzin alone or + clethodim led to a reduction in mumber of
leaves/plant and bulb fresh and dry weight, and did not have effect on plant length
and bulbing ratio. These results may be due to that metribuzin as post-emergence
is toxic {0 garlic plants. These results are in accordance with those obtained by
Abdulla (1987) who found that using metribuzin pre or post-emergence at rate of
0.16 kg/fed caused toxicity to potato plants.

The interaction between potassium levels and weed control treatment on
vegetative growth characleristics (plant lenghth, number of leaves, bulb fresh
weight, bulb dry weight and bulbing ratio)in both seasons was significant(Tabel
4) . As Compared With unweeded control, The treatment of oxyfluorfen as well
as metribuzin + clethodim and metribuzin alone significantly reduced plant length
at potassium level of 48 kg /fed. With regard to number of leaves, all weed
control treatments at 72 kg/fed in both seasons gave a significant increase in
number of leaves / plant as compared with unweeded check |

The treatment af of oxyfluorfen alone and of oxyfluorfen fop at 48 Kg
K0 /ed or at 96 Kg K0 /fed, all weed control treatments at 72 Kg/ Ko /fed and
the treatment of hand hoeing at 96 Kg K,O / fed promoted a significant increase
in bulbs fresh and dry weight as compared with unweeded check. On the other
hand, in the second season, all weed control treatments at all leveis of potassinm
significanly increased blubs fresh and dry weight as compared with unweeded
control, all herbicide treatments, at all potassium levels, except the treatment of
oxyfluerfen + fluzifop-putyl at 96 Kg KO /fed, significantly decrease the bulbing
ratio, in the secand season as compared with unweeded control .

3- Effect of potassium fertilization and some weed control treatments on
chemical compositions of garlic plants:

As shown in Table 5, using potassium at 48 kg/fed led to on increment
in bulb content of total nitrogen over using 96 kg K/fed. On the contrary, bulb
content of K was higher by using potassium at 96 kg/fed, as compared to using 48
kg K/fed. These results may be due to the antagonist between potassium and
nitrogen. In this regard, Nagaich, er al. (1999) found that the highest uptake of P
and K in onion bulbs was achieved at 80 kg K;O/fed, when K applied at rate of 0,
40, 80 and 120 kgffed.



Table (4): Effect of the mteractmn between

otassmm levets and weed control treatments on veetatwe rowth of sarlic plants.

Treatments The first season (2001- 2002) The second season (2002-2003)
K,0 Plant No. of g'gill)l Bdtll'l; Bulbing Plant No. of g':illal
(kg/fed) Weed control treatments length | |oaves weight | weight | ratio length | 1o ves weight
® @ | @ ® ®

Oxvfluorfen 4245 | 625 i 16.08 | 3.24 | 041 | 5261 | 602 | 14.00
Oxyfluorfen + Fluzifop-butyl | 38.13 [ 6.12 | 21.09 | 3.51 | 035 [ 5269 | 6.11 | 17.74

48 Metribuzin 39.54 | 570 [ 11.55 | 2.05 | 043 | 5053 | 523 | 9.66

Metribuzin + Clethodim 3680 | 544 | 954 | 183 | 0.39 {5137 | 537 | 9.21
Hoeing 4021 § 587 | 1266 | 212 | 039 (4554 | 550 | 12.40

Un weeded 4479 | 588 | 872 | 1.93 | 031 | 5290 | 517 | 540
Oxyfluorfen 3945 | 614 | 1652 | 2.89 | 041 | 4957 | 6.15 | 13.77
Oxyfluorfen + Fluzlfop-butyl 39,19 § 601 | 1823 | 3.24 | 0.38 | 4966 | 635 | 15,84

- Metribuzin 3960 | 5.11 | 1296 | 215 | 035 | 54.70 | 5.55 | 11.11
Metribuzin + Clethodim 3804 | 548 | 11.50 | 2.02 | 039 | 50.50 | 5.75 | 10.52
Hoeing 3989 | 590 | 1371 222 | 039 [ 4943 | 582 | il.55

Un weeded 3449 | 444 | 477 | 106 | 035 [ 5558 | 478 | 3.46
Oxyfluorfen 3927 | 563 | 1598} 251 | 045 | 5334 ] 6.26 | 15.26
Oxyfluorfen + Fluzifop-butyl | 4035 | 582 | 16.90 | 3.27 | 036 | 4368 | 5.26 | 16.86

06 Metribuzin 3594 § 5.25 | 1038 § 192 | 0.53 | 5642 | 531 | 942
Metribuzin + Clethodim 3799 ) 583 | 1015 189 | 041 | 4891 | 506 | 10.32
Hoeing 3732 ) 583 [ 1403 ] 262 | 035 {4206 | 511 | 1470

Un weeded 3878 | 5.07 | 779 | 117 | 039 4929 | 470 | 3.18

L.S.D at 0.05 0.62 | 4.39 0.08 R 0.59 | 2.47

“UOYINPOL] U() [04IUO)) PAIA B UONTNIZL JO) 192ff

s981°"



Table (5): Effect of potassium levels and weed control treatments on chemical compositions in bulb of garlic plants.

Total
N conc. (mg/g) | P cone, (mg/g) | K conc. (mg/g) carbohydrate T.S.S. %
K;O (kg/fed) - {(mg/g)
2001/ §j 2002/ | 2001/ | 2002/ 2001/ | 2002/ 2001/ | 2002/ | 2001/ | 2002/
2002 2003 2002 2003 2002 2003 2002 2003 2002 2003
48 37.45 37.02 2.20 2,15 3.25 3.38 136,35 | 136.91 | 18.68 21.42
72 32.78 34.42 2,53 2.80 3.49 4.01 139.09 | 140.50 | 18.09 21.84
96 3172 31.73 2.75 3.08 4.60 4.86 143.77 | 146,32 | 15.43 22.32
L.5.D at (.05 4.73 3.81 N.S8. 0.77 0.27 0.50 521 4.46 N.S. N.S.
Weed control treatments ‘
Oxyfluorfen 33.57 33,40 2,42 2,62 3.70 411 | 141.51 | 14391 | 1742 23.58
Oxyfluorfen + Fluzifop-butyl 3810 ) 3919 2,68 3,12 3.77 3.98 145.94 | 146.68 1 17.59 21.81
Metribuzin 3209 | 30.09 2.29 2.59 4.00 438 14370 | 141.10 | 16.49 21,64
Metribuzin + Clethodim 35.04 38.24 2.87 2.74 3.80 4.24 142,57 | 142.65 | 16.85 21.72
Hoeing 35.75 35.94 2.57 2.95 3.69 4,23 141.73 | 144.90 | 18.80 21,56
Un weeded 29.37 29.49 2.14 2.03 3.71 3.57 123.04 | 12839 | 17.25 20.87
L.S.D at 0,05 5,52 4,18 0.51 0.52 N.S. 0.30 10.73 12.68 N.S. 1,26
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Similarly, potassium at 96 kg/fed enhanced a higher bulb contents of
carbohydrates as compared to potassium at 48 kg/fed. These results may be due to
that potassium had an effect in transportation and storage of the carbohydrates in
the bulbs. In this respect, Hanafy (1986) said that the transportation and storage of
carbohydrates in garlic bulbs was increased with increasing the level of
potassium. _

With regard to the effect of weed control treatments on the percentage of
T.8.8. in garlic plants, using oxyfluorfen alone increased T.S.S. percentage in the
second season. In this respect, Abdel-Aal and El-Haroun (1990) found that there
was no significant effect on T.S.S. percentage due to applied weed control
treatments.

With respect to the effect of herbicides, an chemical composition (NPK
concentration) on garlic bulbs, there were no significant differences in the
nitrogen and potassium concentration in bulb at garlic plants, between any
herbicide treatment in both seasons and hand hoeing .

The phosphorus Concentration was not affect by the most herbicide
treatments in both seasons, except the treatment of retribution alone in both
seasons and oxyfluorfen alone in the second season, which reduced phosphorus
concentration as compared with the hand hoeing.

4- Effect of potassium fertilization and some weed control treatments on
vield of garlic:
The effect of K and weed control treatments on yield is shown in Table
6, there were no significant effects between all levels of potassium on garlic
yields in both season. These resulis are in agreement with AlMoshileh (2001)
who found that various levels of potassinm unaffected onion yields,

Concerning the effect of weed control treatments on garlic yields, using
oxyfluorfen alone or oxyfluorfen + fluazifob-butyl led to significant increment in
garlic yields as compared with hand hoeing coatrol in both seasons. Generally, in
the first season, the highest total yield was observed with oxyfluorfen + fluazifob-
butyl at 96 kg K20/fed (6.990 ton/fed), while in the second season, the highest
total yield was observed with oxyfluorfen + fluazifob-butyl at 72 kg K2O/fed
{9.483 ton/fed). These results indicated the importance of applying oxyfluorfen +
fluazifob-butyl as additional treatment for reducing the density of annual broad-
leaves and grassy weeds and consequently increasing garlic yield. On the
contrary, the other treatments (metribuzin alone, metribuzin + clethodem and
hand hoeing control) preduced significantly lower total yield. These results may
be attributed to the failure of these treatments to control all weed species or
growing new weceds afier application because all herbicides were applied post-
emergence. So, the high population of weeds in the treatment of oxyflucrfen and
metribuzin, 3 months after herbicide application, may be due to germination of
winter weeds, due to the absence of the herbicide residues at this time, Generally,
all weatments increased bulb yield, compared with unweeded check. The
reduction in the total yield in metribuzin alone and metribuzin + clethodem
treatments may be due to phytotoxic effect of metribuzin to garlic. ’
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Table (6): Effect of potassium levels, weed control treatments and the
interaction between them on yiel

L.S.D at 8.05

Oxyfluorfen
| Oxylluorfen + Fluzifop-buiyl

} Mietribuzin + Clethodim

| Interaction (K;0 X Weed control treatmeuts)

) Oxyfluorfen

Oxyfluorfen + Fluzifop-butyl

Metribuzin

Metribuzin + Clethodim
Hoeing

Yn weeded

Oxyfluorfen

Oxyfluorfen + Fhezifop-buty)

Metribuzin

Metribuzin + Clethodim

Hoeing

Un weeded

Oxyfluorfen

Oxyfluorfen + Fluzifop-buiyl

Metribuzin

Metribuzin + Clethodim

Hoeing

: Un weeded

: L.S.D at 0.05

The superiority of combination herbicide (oxyfluorfen + fluazifob-butyl)
treatments or to oxyfluorfen on total balb yields are attributed to their higher
efficiency in controlling garlic weeds and consequently the less competition
between garlic and weed plants which resulted in clear increases in diameter and
fresh and dry weights of bulbs.

These results supported by the results of Hussein (1986) who reported
that the highest total bulb yield were obtained from oxyfluorfen treatment (0.18
kg/fed) which significantly exceeded the ireatment of hand weeding, Rizk Famta
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et al. (1995) also showed that the total bulb yield recorded its heaviest weight by
using pendimethalin + oxyfluorfen. The decrease in garlic yield due to hand
hoeing in the present study may be attributed to loss some garlic plants during
hoeing. These results are in contradiction with Farag ef a/. (1994) who reported
that hand hoeing achicved the highest bulb yield.

5- Effect of potassium fertilization and some weed control treatments on
storage ability of garlic bulbs:

Data presented in Table, 7 reveal that in the first season potassium at
level of 96 kg/fed significantly reduced the percentage of weight loss of garlic
bulb as compared with potassium at 48 kg/fed. Nevertheless, there was no
significant effect in the second scason. On the contrary, the level of potassium at
48 or 72 kg/fed significantly reduced the percentage of decay in garlic bulbs, as
compared with potassium at level of 96 kgffed. In this respect, in the second
scason, potassium levels did not have any effect on percentage of weight loss,
whereas potassium at 72 kg/fed had favorite effect in reducing decay, as
compared with 48 kg K/fed. The present results concerning effect of potassium at
high level (96 kg/fed) on reducing weight loss percentage are in contradiction
with these results reported by Selvaraj et al. (1998) who found that the increasing
of K above 75 kg/ha reduced rubberization in garlic bulbs by 21.3%, when they
applied K at rate of 0, 75, 100 or 150 kg/ha. On the other hand, El-Shabrawy et
al. (1987) found that the infection of garlic bulbs by the storage diseases
decreased with an increase in potassium sulfate from 0 to 200 kg/fed.

Table (7); Effect of potassium levels and weed control treatments on Storage
ability of garlic bulbs, 120 days after storape.
Weight loss %

K;O (kg/fed) 2001/ | 2002/
2002 | 2003
48 24.05137.24

72 2i.21 [ 37.18

96 20.13 ] 39.28

‘ L.S.D at 0.05 3.00 | N.S.
Weed control treatments
Oxyfluorfen 19.15 | 37.77

i Oxyfluorfen + Fluzifop-butyl 20.75 1 38.16
| Metribuzin 24.58 | 40.25
2228 | 37.59
22.30 | 38.40
: 21.72 | 35.23
1 L.S.D at 0.05 4.35 | N.S.

All herbicide treatments had no significant effects on the percentage of
weight loss compared with hand hoeing control in both seasons. However, it was
generally noticed that the lowest percentage of weight Ioss was recorded in bulbs
harvested from plots treated with oxyfluorfen alone, whercas the treatment of
metribuzin alone showed the reverse, with significant differences between them
in the first season. On the other hand, the lowest percentage of decay in garlic
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bulbs in the first season was observed at the treatments of oxyfluorfen + fluazifop
"and metribuzin + clethodem in the first season and at the bulbs obtained from
plots treated with oxyfluorfen or metribuzin alone. It may concluded from the
present results that oxyfluorfen is effective in prolonging the storage of garlic
bulbs, which may be due to reducing the weed population (Tabie 2) that permitted
a formation of large bulb in plots treated with this herbicide (Table 3). These
results disagree with that obtained by Bottcher and Zschau (1981) who could not
observe any significant differences on weight loss on using different herbicides.

The percentage of total loss in weight and decay percentage increased
with the progress of storage period. These results were expected due to the high
loss of moisture from the bulbs and due to high temperature during storage. This
may have hastened the respiration rate and consequently, enhapcing breakdown
of the carbohydrates. On observing the percentage of weight loss every month, it
could be noticed that the periodic loss percent from 0-1 month after harvest was
high, Then it was lower in the following months than the first ene. However, the
percentage of weight loss during the period of 2-3rd month in the first season was
higher than any other period, due to spread of some discases. Thus, the variation
in the resulis of the two year might be attributed to spread the diseases in the third
period of storage in the first year which may resulted in increasing in the
percentage of weight loss at the end of the bulb storage in all treatments.

REFERENCES

Abdel-Aal, S M. and El-Haroun, M_S. {1990); Efficiency of some herbicides on weed
control and yield of onion (4/lium cepa L.). Egypt. J. Agron., Vol. 15, 1-2:
3544,

Abdulla, A M. (1987): Effect of some herbicides on yield and quality of potato. M_Sc.
Thesis, Fac. Agri., Cairo Univ.

Abo-Zeid, MLI. and Farghali, M.A. (1996): Potassium fertilization and plant density
effects on onion grown in different soils. Assiut J. Agri. Sci., Vol. 27, 1:
3345,

Al-Moshileh, AM. (2001); Effect of nifrogen, phosphorus and potassium fertilizers
-on onion productivity in central region of Saudi Arabia Assiut . Agri.
Sci., Vol. 32, 1: 291-305.

AO.AC. (1980): Official Method of Analysis of Official Agriculture Chemist, 13th
Ed. Washington, D.C.

Bottcher, H. and Zschau, K. (1981); Effect of graduated appiication of herbicides on
the storagebility of onion (4/lium cepa L.) Archiv fur Gartenbau. Vol. 29,
8: 445-459. (c.a. Hort. Abst, Vol. 52,7866, 1982).

Brown, J.D. and Lilliland, O. (1946): Rapid determination of potassium and sodinm
in plant material and soil extracts by flame photometry. Proc. Amer. Soc.
Hort. Sci., 48: 341-346.

Eid, SM.,, Shafshak, N.S. and Abo-Sedera, F. A. (1991): Effect of potassium
fertilization and foliar application of certain micro-nutrients combinations
on growth, yield and chemical composition of garlic planis. Annal. Agri.
Sci. Moshtohor. Vol. 29, 2: 981-993.



Effect Of Fertilization & Weed Control On Production....1871

El-Shabrawy, AM., Amein, AM., Husscin, F.N. and Ali, A A (1987): Cultural
practices in relation to garlic storage diseases. Assiut J. Agri. Sci. Vol. 18,
L: 5-16.

Farag, 1A., Hussein, HA and Farghali, MA. (1994) Effect of weed control
treatments, and plant density and side of ridge on weed growth and yield
and quality of the Egyptian garlic. Assiut J. Agri. Sci. Vol. 25, 3: 13-25.

Fletcher, W.W. and Kirkwood, R.C.(1982): Herbicides and plant growth regulators,
Granada Publishing Limited, London, Toronto, Sydney, New york, 407
PP.

Hanafy, AJHA. (1986); Seme problems of potassium deficiency of sweet pepper
(Capsicum annuum L) and garl.lc (Ailmm sativum L.) plants. Ph_D
Thesis, Fac. Agri., Cairo Univ.

Hussein, HF. (1986): Sensitivity of onion {4/lium cepa. L) plants to mechanical and

, chemical weed control. M.Sc. Thesis, Fac, Agri,, Ain Shams Univ.

Kerse, GW,, Ballard, D.L. and Cliffe, AM. (1989): Clethodim - a post emergence:
herbicide for selective annual and- perennial grass weed control in
broadleaf crops. Proceedings of the forty second New Zealand weed and
pest control conference. 95-99. (c.a. CAB Abst., 1987 - 1989).

Nagaich, KN, Trivedi, S.K., Rajesh-Lekhi and Lekhi, R. (1999): Effect of sulphur
and potassium fertilization in onion (A/ium cepa L.). Horticultural J., Vol.
12, 1: 25-31.

Radu-Negra, A, Indrea, D., Apahidean, A, Cetean Vand Paven, L (1985):
Contributions to the study of chemical weed control in directly sown
onions. (c.a. Hort. Abstr,, Veol. 57, 4216)),

Ravinder-Singh, Nandal, TR, Kohh UK., Sharma, SK. and Singh, R (1998)
Effect of different herbicides on growth and yield of onion bulb. Annal,
Agri. Res,, Vol. 19,2: 212-214.

Rizk Fatma A., Shaheen, AM. and Adam, SM. (1995): Onion bulb production as
affected by some weed conirol treatmenis and plant density. Egypt. J,
Appl. Sci, Vol. 10, 6: 367-386.

Rosen, C., Becker, R, Fritz, V., Hutchison, B., Percich, J., Tong, C. and Wright, J.
(1999): Growing garlic in Minnesota. Regents of the University of
Minnesota. (c.a. www. Googol.com).

Sanjeev-Ahuja, Sandhu, K.S. and Ahuja, S. (2003): Weed management through the
use of herbicides in cabbage-onion relay cropping system. Annal. Biol.,
Vol. 19, 1: 27-30.

Sary, G.A., Abdalla, I M. and Abo-Scdra, F.A. (1994): Effect of some herbicides on
weed control and plant growth, bulb yieid and quality of onion, Egypt J.
Appl. Sci., Vol. 9, 6: 37-47.

Schaffer, F.L. and Sprecher, J.C. (1957): Routine determination of nitrogen in the
microgram range with scaled tube digestion and direct Nesslerization.
Analytical Chem., Vel. 29, No. 3, March,

Selvaraj, N., Ponnuswami, V., and Thamburgj, S. (1998): Effect of N, K and Mg on
premature sprouting and rubberisation of garlic (4/livm sativum L.). South
Indian Hort., Vol. 46, 3-6: 180-184.

Snedecor, G.W. and Cochran, A. (1967): Statistical Methods: Seth Edit., Iowa State
College Press, Ames,. Iowa.



1872 Annals Of Agric. Sc., Moshtohor, Vol. 43(4), 2005

Taussky, H.H. and Shorr, E. (1952) A microcolorimentric method for the determination
of inorganic phosphorus, J. Boil, Chem. Vol. 202: 615- 685.

Ay 58l 2 g 50y W) o Qhitdall Lagliay Saual 30
mﬂ&;m‘;wummu;diqﬂdy‘
}m—iymllub—lc.l_)}“:\els—}.hﬂirj

AR R ERR Sl NS W‘Wﬂ'@@ﬁk‘@%ﬁ@.ﬂ
,_,_L-.‘,..u,,.n Landl) Gty giaeey RSN Clage aey 0 L el @y, Yooy
3oaHly oSl S sill g Jpaadly (g pundll paill Jia 2 8l @il Gliia (any
uudlwmﬂl

oS bl (£ o) Fnall Caliall o 8 OIS e Gt S,
[\l | RIETOY) C.:_la_,cr__l‘so‘.\_i/‘a_,._x_mu_,.lras ﬂWJVYJiA@%UhJ‘
Yo o aay dfip g5l + gl cOlaifan VYV Jaeay 03 jiay O slians 4y
Yo. d,L_a_urJ.\)_u.ﬂS+Ji ‘U““/("‘ Vyo d.ln.qo.))ﬂ.u u.\_)_,.u_).u_,i Cu‘J’/“A
r_,.;VOJ fo,10 .h.n,_,.:)l.“ ALL-.ncab_)Mbd.c-i_)_)ll O pm Yo ..\.uuh!/r;

' 3 ASS Guje O Aalea gy 2 50 (e

%@Mi%ihbs)‘ii&htkigjluﬂlwﬂJ
Cand Slaa 4S8 GELEal Sl Greddiul Ly Al ) SlasyS o ganiligall S glna
A

Ql‘LMc—‘\A%w-—IL'_,IMQmIJPer".“c‘Im' c_:_,l..:i a8y
O pSall oy Jiadll GBlEa dlael 3 Gy ie 09 Alaleay GiilEaT Colane
Vet LS daed U giae @alli (3 5 e J 28l Gilial Glae agea
:\__JJ;.H L_;nl!mg_‘ﬁldu_,.u_,ii)‘,ﬁ+ ‘_EQJJE“S_,Yl i.l..l... u.Lr.iL..iu

Ll L_.._.!ga__._q,.n 4__,.1,;\1 "‘L.n.lla.b Ol il 03 jiag (g lisnS Y
B3 gy ol + (G ) plinaS )
o por—ndindl e Ay Sl (g gina il gl Al S

A iy s Juastd c._iL-Jl_,C_le!l O3y 3l 2ae y eyl (Jyh) saill Clina
&b Dshsill 355 eSS oy S0 Jpandl e @l o Juagl
REEL-EIV [ TP PORTIR L...._q RSN AIAN Alial o gall Ay gia Apadll y ¢Sl
=3 0o 50 8y o guaG gl guaie aS15E e OlafpaS AT o salisdl (5 ylia
(6 sine a4 i o 2 Juall 3330 55000 o Lind e LS 60 20 Jliad
Rl Ay gl Al g g 5 S 5 pa rasaa oaSelly (lfaaS £A 5 galS
ol Juadd

J—S diigr sy gl + o) e yW Allae Crin 38 g 5A0 Al g
e i 58 85080y ALl Sl oJ sranally s padll paill Cilina
(3,3)...“ i.l..L-..t.iu_,ﬁ,ua_)tieiJJEguS_,Yl :\.“La.cl‘._'ﬂesi_-_s.'linll





