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Effects of Acacia Nilotica Leaf Extract Supplementation on
Physiological Parameters and Antioxidant Activity
in Growing Rabbits
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Department of Animal and Fish Production, Faculty of Agriculture (Saba Basha),
University of Alexandria, Alexandria, Egypt.
*Agriculture Research Center, Animal Production Research Institute, Cairo, Egypt.
Corresponding Author: hszeweil@yahoo.com

ABSTRACT: In the present study the antioxidant activity of Acacia nilotica leaf in growing
rabbits was performed. Thirty weaned V-line rabbits aged 35 days (5 weeks) weighed
5109g+8.30 (meantSE) used for the study which lasted for 84 days (12 weeks). Animals were
divided equally and randomly into three groups (10 in each one). The first group was fed ad
libitum a commercial pelleted diet, while the other groups (second and third) were fed the same
diet plus administration with oral daily Acacia nilotica leaf extract at a dose 100 (low dose) and
200 mg /kg body weight (high dose) respectively for 7 weeks. Treatment with aqueous ethanolic
leaf extract of Acacia nilotica resulted in significant (p<0.05) increase in blood plasma total
protein, albumin and globulin, while blood plasma aminotransferase (AST) and alanine-
aminotransferase (ALT), alkaline phosphatase (ALP), urea, triglyceride (TG) and glucose levels
were significantly decreased as compared to untreated group (control). Results showed that the
Acacia nilotica leaves extract has significant antioxidant effect by increasing blood plasma
Glutathione peroxidase (GPx) and catalase and decrease blood plasma thiobarbituric acid-
reactive substances (TBARS) activity as compared to control. The effect of Acacia nilotica
leaves extract showed better response as dose dependent. This potential activity of Acacia
nilotica leaf might be due to the presence of its phytochemicals or the collective action of many
active ingredients. It could be concluded that Acacia nilotica leaf extract treatment significantly
improved physiological and antioxidant activity of growing rabbit and this improved was dose
dependent.

Keywords: (Acacia nilotica, growing rabbits, leaf extract, blood physiology, antioxidant)

INTRODUCTION:

Rabbit production is an important branch of animal production. Rabbit
meat is of high quality and safety. The susceptibility of rabbits to various
infection diseases and high mortality of young rabbits after weaning were
studies. Franki¢ et al. (2009) reported that the main scope in animal husbandry
to ensure good performance of farm animals and get quality animal products.
In this aspect, herbs and spices are not just appetite and digestion stimulants,
but can, with impact on other physiological functions, help to ensure good
health and welfare of the animals, which could positively affect their
performance. The use of phyto-additives and their extracts in rabbit husbandry
offers an acceptable way to improve welfare and health (Szaboova, et al,.
2008).

Acacia contains variety of bioactive components such as phenolic acids,
alkaloids, terpenes, tannins and flavonoids which are responsible for numerous
biological and pharmacological properties like hypoglycemic, anti-inflammatory,
anti-bacterial, anti-platelet  aggregatory, anti-hypertensive, analgesic,
anticancer, and anti-atherosclerotic due to their strong antioxidant and free
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Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

radical scavenging activities (Sulaiman and Gopalakrishnan, 2011). Similar
conclusion was reported by Seigler (2003) who reported that acacia species
including amines and alkaloids, cyanogenic glycosides, cyclitols, fatty acids and
seed oils, fluoroacetate, gums, non- protein amino acids, terpenes, hydrolysable
tannins, flavonoids and condensed tannins.Phenolics are largest group of
phytochemicals and accounts for most of the antioxidant activity in plants or
plant products (Okpuzar, et al., 2009).

Sharma et al. (2014) investigated the antibacterial, antifungal, antiviral,
and immunomodulatory potential of hot aqueous extract of Acacia nilotica
leaves. They found that on dry matter basis, the filtered acacia nilotica leaves
had a good extraction ratio (33.46%) and was found to have carbohydrates,
glycosides, phytosterols, phenolic compounds, saponins, and flavonoids as
major constituents. and these supports its use and availability in folk medicine.
The efficacy of these compounds is already well established for antimicrobial
activities (Mustafa, et al. 1999). Similar results were found of phytoconstituents
of different extracts of Acacia nilotica, namely, aqueous extract (Kalaivani, et al.
2011), methanolic, and ethanolic extracts (Solomon-Wisdom and Shittu, 2010).
Thus, the present study was planned to study the possibly improvement effects
of extract of Acacia nilotica leaves on physiological and antioxidant parameters
in growing rabbits.

MATERIALS AND METHODS

The present study was carried out at the Rabbit Research Laboratory, in
the Animal and Fish Production Department, Faculty of Agriculture (Saba
Basha) during breeding season from October to February (winter, 2012).

Preparation of extract

Acacia nilotica Leaves (10g) were soaked and washed with plenty of
water. The Acacia nilotica leaves extract was prepared in 100 ml of 80%
aqueous methanol after crushing and macerating Acacia nilotica leaves (Alharbi
and Azmat, 2011). After 3 days, the supernatant was completely removed by a
boiling water bath at 45°C. The obtained residue was kept in the refrigerator for
further use. The extract was made up to a known volume with distilled water just
before oral administration.

Diets and animals

Thirty weaned V-line rabbits aged 35 days (5 weeks) and weighed
5109+8.30 (meantSE) used for the study which lasted for 84 days (12 weeks)
and were divided equally and randomly into three groups (10 in each one). The
first group was fed ad libitum a commercial pelleted diet according to NRC
(1977) recommendations and kept untreated and served as a control. The other
groups (second and third) were fed the same diet plus administration with oral
daily Acacia nilotica leaf extract at a dose 100 (Low dose) and 200 mg /kg body
weight (High dose) respectively for 7 weeks. All the experimental animals were
healthy and clinically free from internal and external parasites and were kept
under the same management and hygienic conditions.
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Experimental procedure

Blood samples were collected from the marginal ear vein every other
week from five rabbits from each group. Plasma was separated by
centrifugation at 4000 rpm for 20 minutes and kept -20°C until blood analysis.
Stored plasma samples were analyzed for total proteins, albumin, activity
asparate-aminotransferase (AST) and alanine- aminotransferase (ALT), alkaline
phosphatase (ALP), urea, triglyceride (TG), and glucose using commercial kits.

Blood plasma Thiobarbituric acid-reactive substances (TBARS) were
measured in by using the method of Tappel and Zalkin (1959). Catalase (CAT)
activity was determined using the Luck method involving the decomposition of
hydrogen peroxide (Luck, 1974). Glutathione peroxidase (GPx) activity was
assayed using the method of Chiu et al. (1976).

Data were analyzed as a completely randomized design (Steel and
Torrie, 1981) using the general linear model procedure of SAS (1986). Means
were statistically compared using least significant difference (LSD) test at 0.05
significance level (Steel and Torrie, 1981).

The following model was used:

Yijk = p + ai + bj + abij + eijk

where Yijk, experimental observation; y, overall mean; ai, treatment effect; bj,
week effect; abij, interaction effect of treatment and week; eijk, random error.

RESULTS AND DISSECTION

Effects of acacia extract on physiological parameters:
Blood plasma total protein, albumin and globulin:

The data in Table (1) found that oral supplementation with low and high
doses of Acacia nilotica extract cause significant increase in plasma total
protein, albumin and globulin compared with unsupplemented group. The effect
of weeks on pervious parameters was not significant.

The data in Table (1) showed that there was significant interaction
between treatment and weeks in plasma TP, Alb and globulin (Glb). The highly
significant values of plasma TP, Alb and Glb were obtained in the group
supplemented with low dose of acacia extract at the eighth of week. Acacia
nilotica leaves are very digestible and have high levels of protein (Fagg, 2001).
Kannan et al. (2013) found that Acacia nilotica elevated plasma total protein in
Wistar rats.

Wu and Tsai (2006) showed that mice fed chitosan (isolated from papaya
latex), at the dose of 2.5 g/kg body weight increased serum immunoglobulin
amounts. The increase of total protein in blood rabbits fed papaya latex may be
associated with improvement of crude protein digestibility (El-Kholy et al.,
2008).
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Table (1): Overall means (mean +SE) and the interaction of blood plasma
total protein (TP), albumin (Alb) and globulin (Glb) of growing
rabbits as affected by aqueous extract acacia nilotica leaves
supplementation

TP Alb Glb

Item (g/100ml) (9/100ml) (g/100ml)
Effect of Treatment (T)
Control 6.12 + 0.15° 401 + 0.09° 211 + 0.15°
Acacia LD (T1) 740 + 017° 446 + 0.10* 294 + 0.13°
Acacia HD (T2) 7.08 + 0.14* 448 + 0.06® 260 =+ 0.15°
P value 0.0001 0.0001 0.0004
Effect of Weeks (W)
Week 661 + 010 415 + 007 245 + 0.11
Week3 692 + 017 433 + 004 258 =+ 0.17
Week5 695 + 022 443 + 012 252 + 0.23
Week7 699 + 035 434 + 016 265 =+ 0.23
P value 0.2685 0.1783 0.8408
Interaction (T*W)
T1*W1 6.30 + 0.17° 3.93 + 0.16*® 237 =+ 0.30“
T1*W3 6.23 + 0.24° 426 + 0.02° 198 =+ 0.23%
T1*W5 6.52 + 0.40° 418 + 0.15%¢ 234 =+ 0.43“
T1*W7 541 + 0.13 366 + 0.20° 175 =+ 0.19°
T2*W1 6.66 + 0.16°° 422 + 0.04°%® 244 =+ 0.19%
T2*W3 757 + 017 424 + 0.07° 333 =+ 0.10%®
T2*W5 720 + 0.17°° 464 + 026® 256 =+ 0.21°
T2*W7 819 + 0.40° 475 + 026 344 =+ 0.20°
T3*W1 6.86 + 0.08"%® 431 + 0.08°¢ 254 =+ 0.03°
T3*W3 6.94 + 0.05°%® 450 + 0.05%° 244 <+ 0.08%
T3*W5 714 + 0.50°° 447 + 0.21*° 267 =+ 0.55%°
T3*W7 737 + 026 462 + 0.05% 275 =+ 0.31*
P value 0.0014 0.0323 0.0460

2bedel Means within a column not sharing similar superscripts are significantly different
(P<0.05). W1,3,5,7 represent the weeks of treatment.

As Acacia nilotica leaves contains flavonoides, polyphenolic
compounds, tannins, glycosides, organic acids and coumains (El-Shanawany,
1996), the anti-microbial activity of plant leaves might responsible for the anti-
bactrial activity of plants. Increased globulin concentration may be an indication
of increased immunity in the rabbits since the liver will be to synthesize enough
globulins for immunologic action as mentioned by Summonu and Oloyede
(2007).
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Blood plasma ALT, AST and ALP

The data in Table (2) reported that supplemented growing rabbits with
Acacia nilotica leave extract caused significant decreased in blood plasma
AST, ALT and ALP compared with control group.

Table (2): Overall means (mean +SE) and the interaction of blood plasma
ALT, AST and ALP of growing rabbits as affected by aqueous
extract acacia nilotica leaves supplementation

ALT AST ALP

Item (mg/dl) (mg/di) (mg/di)
Effect of Treatment (T)
Control 29.3 + 0.40° 571 + 1.79% 1443 + 3.52°
Acacia LD 265 + 0.43° 501 + 1.77° 1164 + 458°
Acacia HD 244 + 1.02° 483 + 1.44° 1132 + 6.12°
P value 0.0001 0.0001 0.0001
Effect of Weeks (W)
Week1 285 + 052% 566 + 1.66%° 1434 =+ 5.97°
Week3 276 + 063% 532 =+ 206* 1255 + 536°
Week5 257 + 1.10° 511 + 202 1178 + 4.16"
Week?7 250 + 1.11° 465 + 210° 111.8 + 7.85°
P value 0.0004 0.0008 0.0001
Interaction (T*W)
T1*W1 284 + 0.82® 569 =+ 366° 1460 *+ 3.96°
T1*W3 29.4 + 0.75° 573 + 490° 1503 =+ 2.50°
T1*W5 29.7 + 1.08% 583 =+ 361*° 1314 + 8.68°
T1*W7 298 + 061® 560 =+ 3.18 1493 =+ 9.02°
T2*W1 285 + 0.42® 575 + 266 1417 + 9.05°
T2*W3 273 + 0.29%° 516 =+ 359 1159 =+ 598>
T2*W5 252 + 0.58° 504 =+ 2.04® 109.7 * 2.73°
T2*W7 249 + 086 410 =+ 055 984 =+ 4.41%
T3*W1 28.8 + 1.40® 554 + 278 1425 + 6.55°
T3*W3 26.0 + 1.44* 508 =+ 1.16® 1104 + 522
T3*W5 222 + 205 447 + 163" 1122 + 532%
T3*W7 204 + 0.85° 423 + 1.18°¢ 878 + 221¢
P value 0.0013 0.0064 0.0097

2bcdel Means within a column not sharing similar superscripts are significantly different
(P<0.05). W1,3,5,7 represent the weeks of treatment.

The results in Table (2) showed that the lowest significant values of the
pervious parameters were obtained at the end of experimental period compared
with the binging of treatment. The interaction between the treatment and time
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was shown in blood plasma ALT, AST and ALP where the lowest significant
values was obtained in group three at the eighth week.

Aspartate transaminase (AST) and alanine transaminase (ALT) are
enzymes associated with the conversion of amino acids to ketoacids. They are
pathophysiological marker enzymes used to assess tissue damage (Sriram and
Subramanian, 2011). Interestingly, Acacia nilotica did not show any such side
effects. There was a decrease in plasma AST and ALT levels compared to
control group in Acacia nilotica extract treated groups which indicated non-toxic
and tissue protective nature of Acacia nilotica.

Blood plasma urea, TG and glucose

The data in Table (3) reported that supplemented growing rabbits with
water Acacia nilotica leaves extract caused significant decreased in blood
plasma TG and glucose levels compared with control group. No significant
difference was found for blood plasma urea concentration. The results in Table
(3) showed that the lowest significant values of blood plasma glucose and the
highest blood plasma urea level was shown at the weeks7, compared with the
binging of treatment. The significant interaction between the treatment and time
was shown in blood plasma urea, TG and glucose, where the lowest significant
values was obtained in group three at the eighth week for plasma TG and
glucose.

Glucose is not only a necessary nutrient for the development and growth
of food-producing animals, but also a potent signal molecular that regulates
protein synthesis (Goichon et al., 2011). Therefore, the lower level of circulating
glucose suggests a high efficiency of glucose and protein use for a healthy
animal through nutritional perspectives (Yin and Cheng, 2003), which at least
partially contributes to the improvement of growth performance and feed
efficiency in poultry.

Effects of acacia extract on antioxidant parameters:

Data in Table (4) showed that administration with Acacia nilotica extract
caused a significant decrease in blood plasma TBARS and significant increase
in blood plasma GPx and CAT levels. The effect of Acacia nilotica extract was
dose dependent. Acacia nilotica leaves extract for 8 weeks resulted in
significant change in pervious parameters during experimental period.

The significant interaction between treatments and weeks was shown in
blood plasma TBARS, GPx and CAT levels. The lowest significant interaction in
TBARS and the highest significant interaction in GPx and CAT were obtained at
weeks eight in high Acacia nilotica leaves extract dose treatment group. The
results of the present study clearly indicated that aqueous extract of Acacia
nilotica leaves exhibited higher antioxidant and free radical scavenging
potentials.
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Table (3): Overall means (mean +SE) and the interaction of blood plasma
urea, TG and glucose of growing rabbits as affected by
aqueous extract of Acacia nilotica leaves supplementation

Urea TG Glucose

ltem (mg/di) (mg/dl) (mg/dl)
Effect of Treatment (T)
Control 537 + 132 675 + 1.80° 1330 =+ 29°
Acacia LD 531 + 152 592 + 153° 1099 =+ 27°
Acacia HD 532 + 0.62 485 + 239° 1083 + 3.4°
P value 0.8766 0.0001 0.0001
Effect of Weeks (W)
Week1 481 + 134° 619 + 184 1239 + 3.6°
Week3 50.5 + 0.99° 599 + 268 1183 =+ 3.7®
Week5 537 + 118" 533 + 368 1132 + 48°
Week? 611 + 1.01*® 584 + 459 1129 + 55°
P value 0.0001 0.0905 0.0340
Interaction (T*W)
T1*W1 463 + 1229 634 + 298 1242 + 8.16™
T1*W3 489 + 196" 686 + 4.12® 1350 + 5.00%®
T1*W5 575 + 206 641 + 566% 1340 + 534%®
T1*W7 62.0 + 1.15® 738 + 4.10®° 1386 + 3.46°
T2*W1 489 + 4.069 608 + 267° 1228 + 3.84°@
T2*W3 481 + 0.149 582 + 364 1105 =+ 2.05°
T2*W5 50.9 + 1.79°9 552 + 451° 1026 + 3.45°
T2*W7 64.7 + 0.72° 626 + 431® 1039 + 6.19°
T3*W1 49.0 + 1.089 614 + 432" 1247 + 7.25%
T3*W3 545 + 0.40°° 53.0 + 3.73° 1095 + 3.15%
T3*W5 526 + 1.16%" 406 + 4.40° 1030 + 6.26°
T3*W7 56.6 + 0.71°° 388 + 506° 961 + 253°
P value 0.0003 0.0131 0.0042

a,b,c,d,e,t,

(P<0.05). W1,3,5,7 represent the weeks of treatment.

9 Means within a column not sharing similar superscripts are significantly different
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Table (4): Overall means (meanzSE) and the interaction of blood plasma
TBARS, GPx and CAT of growing rabbits as affected by
aqueous extract Acacia nilotica leaves supplementation

TBARS GPx CAT

ltem (nmol/ml) (U/ml) (U/ml)
Effect of Treatment (T)
Control 1643 + 0.04°> 0.882 + 0.01° 1.275 + 0.01°
Acacia LD 1.218 + 0.02°® 1.011 + 0.02° 1.395 + 0.02°
Acacia HD 1177 + 0.02° 1.134 + 0.03% 1507 + 0.03?
P value 0.0001 0.0001 0.0001
Effect of Weeks (W)
Week1 1.325 + 0.01° 0938 + 0.01° 1.280 + 0.02°
Week3 1416 + 0.06° 1.014 * 0.03° 1416 * 0.04°
Week5 1.326 + 0.07° 1.065 + 0.05° 1.425 + 0.042
Week7 1.317 + 0.10° 1.020 + 0.05° 1.448 + 0.04°
P value 0.0001 0.0001 0.0001
Interaction (T*W)
T1*WA1 1.314 + 0.01° 0.934 + 0.03% 1.286 + 0.02%
T1*W3 1.746 + 0.02° 0924 + 0.019 1.304 + 0.04%
T1*W5 1.674 + 0.07° 0.833 + 0.02° 1.253 + 0.02°
T1*W7 1.839 + 0.01® 0.838 + 0.03° 1.258 + 0.03°
T2*W1 1.337 + 0.03° 0.946 + 0.02 1.289 + 0.04%
T2*W3 1299 + 0.01° 0995 + 0.04° 1.384 =+ 0.03%
T2*W5 1.204 + 0.02° 1.122 + 0.01° 1.453 + 0.07*
T2*W7 1.032 + 0.02° 0.983 + 0.01% 1.454 + 0.03*
T3*Wi1 1326 + 0.01° 0935 + 0.02° 1.265 + 0.05°
T3*W3 1.201 + 0.01% 1.122 + 0.03° 1562 + 0.05®
T3*W5 1.100 + 0.01° 1.240 + 0.02°® 1570 + 0.05°
T3*W7 1.079 + 0.03° 1240 * 0.03° 1632 + 0.02°
P value 0.0001 0.0001 0.0004

2069 Means within a column not sharing similar superscripts are significantly different (P<0.05).
W1,3,5,7 represent the weeks of treatment.

Natarajan and Srinivasan (2015) reported that Acacia nilotica leaves for
6 weeks resulted in a marked decrease in plasma TBARS and marked increase
in superoxide dismutase (SOD), CAT and GPx activities as compared to alloxan
induced diabetic rats. They added that Acacia nilotica leaf treatment increased
the antioxidants and may there by help to control free radicals, as Acacia
nilotica leaf has been reported to be rich in flavonoids and phenolic compounds,
well-known antioxidants and also to possess in vitro free radical scavenging and
antioxidant activity (Kalaivani and Mathew, 2010).
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In conclusion, Acacia nilotica leaf extract treatment significantly improved
physiological parameters and antioxidant activity of growing rabbit and this
improvement was dose dependent.
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ABSTRACT: The present study was performed during a periodical interval of nine months in
(2014) at Alexandria Governorate, Egypt. Whereas, a laboratory trial was carried out to inspect the
field collected dead adult land snails of Thebapisana (693 individuals). The inspection revealed that
19.0 % of these collected snails were infected with three pathogenic; bacteria; Bacillus
theuringiensis (B.t) (2.7%), B. cereus (0.1 %), and Brevibacterium sp. (10.1%) in addition to a
polyhedrosis virus (2.7 %). Moreover, the made laboratory evaluation showed that the assessed
daily cumulative mortality of snails as well as LCgq (Concentration of active ingredient responsible

for killing 50% of the examined number animals) value of B.t post 13 days of snail treatment was
(7.3x108 Visible spore (VS)/ml), while these determined values for Brevibacteriumsp. and

polyhedrosis virus(P.V) were (7.6 x 108VSs/mI) and (3.3 x 106 Polyhedral Inclusion Bodies (P.1.Bs)
/ml) after four and 16 days, respectively. The LTgq (Time in days, needed to kill 50% of the exposed

pest) for Brevibacterium sp. ranged from 9.8 to 16.3 days for the different tested concentrations.
The LTgq of lower concentration of polyhedrosis virus was much prolonged up to (10.6 days)
compared to that of the highest concentration (1.5-day). Also, the LTgq values of B.f ranged from
10.2 to 17.5 day for the lowest and highest tested concentrations .The ease and simplicity of the
followed bioassay procedures, and the reliability of the method described, as shown by the
statistical evaluation of the obtained data, justify the use of the adopted method in the present
study.

Keywords: land snails, T.pisana, Bacillus thuringiensis, B.cereus, Brevibacteriumsp., polyhedrosis

virus, natural infection, bioassay, infectivity, microbial control.

INTRODUCTION

The land snails are considered as a serious agricultural animal- pests of
worldwide (Speiser and Kistler; 2002).They attack plants causing serious damage
(Godan, 1983). The economic damage caused by these mollusks is due to feeding and
contamination with their faces and slime excretion leading to deterioration of the
agricultural product quality (Iglesias et al., 2003). In Egypt, terrestrial mollusks infest
crops, vegetables, ornamental and medicinal plants (Bisharaet al., 1968, El- Okda
1980 and Eshra 2013). The land snail T.pisana was recorded in many Egyptian
Governorates attacking various plantations (El-Deeb et al., 1996), Abu-bakr 1997,
Eshra 1997,Eshra, 2004 and El-Shahaat et al., 2009). Osman and Mohamed
(1991) reported on the molluscicidal activity of "Thuricide" insecticide (Bacillus
thuringiensis) against some fresh water snails;Bulinustruncatus and B.
Alexandrian, however B.truncatus was the most sensitive . The, increased
exposure time resulted in increasing mortality. Low concentration of "Thuricide"
caused a significant decrease in oviposition activity, size of egg-mass and the
percentage of hatchability. Kienlen et al. (1996) studied the toxicity of some B.
thuringiensis products and several unformulated strains on three species of slugs;
Derocerasreticulatum, Ariondistinotus and Limaxvalentianus under laboratory
conditions. Among the tested products, two contained beta-exotoxins; however, no
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strain of B. thuringiensis was toxic to the slug species. Azzam and Belal (2002)
studied the molluscidal activity of bacterial exotoxin (Victoback12 As) alone and in
combination with Rhabditis sp. El-Sabbagh et al. (2013) studied the biological
control of species of land snails infesting citrus trees.

Therefore, the objectives of present study is devoted to identify the possibly
existing or associating bacterial and / or viral pathogens in the collected dead
adults of white garden snails; besides a performance of bioassay procedures to
determine the toxic activities of some pathogens against the snail.

MATERIALS AND METHODS
1- Animal tested

The adult of T.pisana snails (Muller) (family: Hellicidae) were collected from
pesticide-free garden at Elmontazah district, Alexandria Governorate, Egypt.
Therefore, the snails were fully acclimatized for 15 days under the laboratory
conditions prior to the conducted tests.

2- Isolation of pathogens associated with naturally dead T.pisana snails.

Under aseptic conditions, Koch's postulates were applied on the abnormal
field-collected land snails shell. Snails were surface sterilized by alcoholic flaming,
then passed through five separate washings of sterile distilled water (Campbell and
Podgwaite, 1971;Hendi, 2003). The externally sterilized snails were transferred
individually into sterile Petri dishes, each provided with a few drops of sterile
distilled water and thoroughly smashed with the help of sterilized dissection
scissors and flat-pointed needle. A loop full of each triturated snail suspension was
spread over the surface of each of glycergl nutrient agar and potato dextrose agar
in Petri dishes. Then, incubated at 302 C for 1-7 days. Bacterial or funggl pure
cultures were prepared and maintained on agar slants, then stored at 4 C and
periodically recultured to maintain the isolates for use in taxonomical studies and
pathogenicity trials. On the other hand, a loop full of the rest of each triturated snail
suspension was smeared on a clean microscopic slide and microscopically
examined for evidences of viral, protozoan or other pathogens.

T. pisana snail was found to be naturally infected with each of Bacillus
thuringiensis, Brevibacterium sp., and a polyhedrosis virus. The three pathogens
were bio assayed against T.pisana, under laboratory conditions of 28.0+ 0.3 C
81.0% RH, and a photo period of nearly (14hL.:10hD.) per day.

The stored pure cultures of the bacteria: Brevibacterium sp., and B.
thuringiensis originally isolated from naturally dead snails of the T.pisana were used
to culture 10-12 nutrient agar plates for each. After 24 hrs.incubation period at

301200, the bacterial growths on the surface of Petri plates of each test bacterium
were aseptically scraped off by means of a sterile spatula and inoculated into 250-
ml flask containing 100 ml sterile distilled water, then thoroughly mixed. The plate
count technique was applied to determine the bacterial concentration in each flask.
A suspension of polyhydrosis virus of T.pisana (TpPV) was prepared by a thorough
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remove of 43 naturally infected T.pisana. Manually hemogenied andput in 300 ml
distilled water, then strained through a fine cotton cloth and filtered. The resulting
suspension was quantified by making counts of the polyhedral inclusion bodies
(P.1.Bs) with a haemocytometer. From these bacterial or viral stock suspensions,
bioassay tests were carried out using a series of concentrations (Hendi, 2003).

3-Bioassay of B.thuringiensis isolates:

Four concentrations of each B.t. isolate were tested; 3.6, 6.0, 8.4, and 12.0 x
108 viable spores/ml of TPB.t. Snails were placed in plastic cups (12 cm diam.and
9cm height) tightly covered with plastic sheet, then kept at laboratory conditions of
28.0+0.3 C, 81.0+0.5 % RH, and a photoperiod of nearly 14hL. : 10hD. per day.
Each concentration was replicated ten times. In check control treatments, the
feeding-lettuce leaves was imbibed only distilled water .The tested of same size
snails were randomly chosen of same sizes and starved for about 48 hours before
assay. All cups were examined daily for mortality.

4- Bioassay of Brevibacteriumsp. isolate

In this trial, the same previous bioassay procedures and adopted conditions
for B.t. were followed, but the tested concentrations were as follows: 2.6, 7.5, 13.0,
18.2, and 23.4 x 108 viable bacterial cells (VBCs)/ml.

5- Bioassay of the polyhedrosis virus isolate

The used T.pisana snails in this bioassay were starved for nearly 48 hours;
then exposed singly to each test concentration as aforementioned in the B.t. trial.
The bioassesed concentrations were: 1.7, 2.9, 4.0, and 5.8 x 106P.1.Bs/ml. Each
concentration was replicated ten times. The untreated snails were fed on lettuce
leaves treated only with distilled water. All the inspected snails in the conducted
treatments and the check treatments had completely consumed the treated or/and
untreated lettuce. The cups were kept under laboratory conditions of 28.0+0. 3°C
and 81.0% RH, and covered with perforated plastic sheet with numerous holes was
done for recording mortalities daily inspection of cups, for the treated and untreated
snails. Tissue smears from all dead snails were microscopically examined for the
presence of polyhedral, (Fig 2).

In each bioassay trial of the bacterial or viral pathogen (s). The % mortality
was calculated according to following equation:

naturally dead snail number
% = - X100
Total inspected no.

Also the results were statistically analyzed and interpreted using the probit
analysis; statistical method of (Finney, 1952 and 1971).

RESULTS AND DISCUSSION

1- Pathogens associated with the abnormal naturally dead snail, T. pisana
Along a 9-month, extended from January 2014 till September 2014, to survey
the natural microbial control agents of the white land snails T. pisana, in Alexandria;
Egypt, it had been revealed that 19.0% of inspected 693 snails were found to be
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naturally infected with the bacteria; Bacillusthuringiensis (6.1 %), B.cereus (0.1 %),
and Brevibacterium sp. (10.1 %), and a polyhedrosis virus (2.7 %). The highest natural
occurrence of the viral disease among the individuals of T. pisana snails was
recorded in September (16.7%) and ranged; from 0.8 to 16.7 %; along the whole
investigation period of 9-months, while the highest occurred rate of natural mortality %
among the inspected snails due to bacterial infection by B.t .(25 %) and/or
Brevibacterium sp.( 26.2 %) was observed during May & August, respectively , and
ranged, in respect, between 1 and 25 % and 1-26.2 % through the initiated
experimental periods (Table 1).

Data in Table (1) also show that the pathogenBrevibacteriumsp. was the
most frequently isolated pathogen (10.1 %) from naturally dead snails followed by
B.thuringiensis (6.1 %), the polyhedrosis virus (2.7 %), and B.cereus (0.1 %) which
recorded the lowest rate of occurrence. Herein, according the available literary
information, the authors could state there are no previous reports on naturally
occurring pathogen (s) in T.pisana snail; their findings give details on the firstly
recorded natural bacterial pathogens in the abnormal & natural dead snails of T.
pisana.

Table (1): The recorded rates of natural mortality of the white land snail T.
pisanadue to the detected associating pathogens during a period
of 9- month extended from January 2014 till September 2014

Natural mortality N.M. (%) / pathogen

Date of Mean (%)

inspection B.thuringiensis B.cereus Brevibacterium sp. POIV",}(:S;OS'S of recorded

pathogens

January 3.1 0.0 0.0 4.6 7.7
February 8.3 0.0 24.9 8.0 41.2
March 25.0 0.0 15.0 10.0 50.0
April 7.4 0.0 14.7 4.4 26.5
May 5.7 0.0 9.4 1.9 17.0
June 12.3 0.0 26.2 0.8 39.3
July 1.0 0.0 1.0 2.1 4.1

August 3.1 1.1 0.0 0.0 4.1

September 0.0 0.0 0.0 16.7 16.7
Average 6.1 0.1 10.1 2.7 19.0

Total number of inspected snails = 693 snails

2-Pathogenicity of the bacteria and virus isolated from the land snail,
T.pisana to its natural host

T.pisana snails were found to be infected by TpB.t, Brevibacterium sp., and the
polyhedrosis virus when they had been fed upon lettuce contaminated with different
concentrations of each tested pathogen, under laboratory conditions (28.0+ 0.3°C,
81.0+-0.5 %RH). All of the dead snails in the B.t, and/or in the viral treatments
contained masses of typical B.t. rods, crystals, spores or sporangia, (Fig.1), and / or
the viral polyhedral, (Fig.2).
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A-B.t. bioassays

Data in Table (2) indicated that the LCgq value of B. thuringiensis var.
kurstaki, originally isolated from naturally dead T. pisana snail, at 13 days post-
treatment (7.3 x 108 VSs/ml) was insignificantly lower, than the corresponding
detected higher value at 12 days post-treatment (8.8 x 108 VSs/ml), as it was
indicated by the increasing slope value (from 3 to 3.6; (Table 2). Dulmage (1981)
mentioned that the different isolates of B.thuringiensis of the same variety can
produce different endotoxins, to which the pathogenicity to a susceptible host is
attributed, and the extent of the potency of the different varieties of B.t. depends
upon the isolate itself rather than the variety or serotype. Additionally, Table (3)
reveals that the time to obtain 50 % mortality of the treated T. pisana snail was
influenced by the source of the B. thuringiensisvar. Kurstakiwhere; the LTg(q values
ranged from 10.2 to 17.5 days for the different concentrations of the TpB.t.k isolate.
Also, the data prove that the increase in B.t. concentration significantly shortened
the survival time of T. pisana lethally B.t.-infected snail by 10.2, instead of 17.5,
days when the subject snail fed on lettuce treated with tested concentrations
ranging from 12.0 to 3.6 x 108 VSs/ml in the case of the TpB.tisolate. On the other
hand, daily cumulative mortality values for the TpB.t showed that the highest test
concentration of 12 x 108 VSs/ml showed that 14 days were needed to produce
100 % mortality; while for the lowest concentration of 3.6 x 108 VSs/ml, 20 days
were required to achieve the same mortality level.

Figure(1): Naturally-occurring bacterial pathogen of the land snail T. pisana
(B. thuringiensis var. kurstaki; Brevibacterium sp.).

Figure (2): Naturally-occurring viral pathogen of the land snail T. pisana
(polyhedrosis virus).
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B- Brevibacterium bioassay

The LCgq for the Brevibacterium sp. at 16.0 days post-treatment was
7.6x108 viable bacterial cells/ml, (Table 2) with concentrations ranging from 2.6 to
23.4x108 VBCs/ml (Table 3) while the LTgpg ranged from 9.8 to 16.3 days for the
different tested concentrations (Table3). At concentration below 13 x 108VBCS/mI,
the LTgg value had been shortened by 12.8 days only. On the other hand, dailg
cumulative mortality data for the highest bacterium concentration (23.4 x 10
VBCs/ml) indicated that a 100 % mortality of T. pisanatested snail was achieved
after a period lasted about 16 days post-infection, and with the lowest test
concentration (2.6x108VBCS/mI), 22 days were required to attain the same mortality
level of the subject snail.

Positive diagnosis of Brevibacterium sp. was confirmed through Koch's
postulates, for all dead T.pisanasnail in the treated samples (Campbell and
Podgwaite, 1971). The present results provide evidence, about lethality of the
Brevibacteriumsp. to the land snails T.pisana. The first evidence that the genus
Brevibacteriumis lethal to insects when ingested as reported by Bucher (1963);
also, Alfazairy (1983) recorded that the natural mortalities ranged from 24.7 to
47.8% among the individuals of stored product insect pests, Sitophilus granaries
(L.), S.oryzae(L.), Rhizoperthadominica(F.), OryzaephilussurinamensisL.,
andLaemophloeusferrugineus (Steph.). The LCgq values of Brevibacterium sp. for
these insect pests were extremely high and had ranged from 3.8 x 109 to 1.9x1010
VBCs/5 g food, estimated at 4 - 16 days post-treatment. Brevibacterium —infected
snail gradually turned into soft red-colored cadavers with some deformities.

C-Polyhedrosis virus bioassay

Daily cumulative mortality data for each tested virus concentration showed
that death of the virally infected T.pisana snail usually occurres during 2 - 23 days
after infection. Light microscopic examination of all T.pisana virally-infected cadavers
confirmed the presence of large numbers of polyhedral (Fig.2). Infected snails
become flaccid and gradually turn into brown-or black —colored cadavers. The
results of performed bioassay established the pathogenicity of the
T.pisanapolyhedrosis virus to its natural host ;( Table 2). The relatively low LCgq

value at 4 days post-infection indicated a high degree of infectivity, as it was also
confirmed by the too much low LTgq value (1.5 - day) for the highest concentration

of 5.8 x 106P.1.Bs/ml (Table 3).
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Table (2): Probit analysis data of mortality of T. pisana snail separately infected with
the pathogens, Bacillus thuringiensis, Brevibacterium sp., and polyhed

rosis virus
LC50 Fit of the drawn Lc-p lines
Pathogen ?fésmﬁ(;ﬂ' Regression equation (9{33(?; I/1r17I1)I) 95 % confidence limits Slope

Py one P Cae

12 Y =-27.2795+3.0495x 88x108 7.9x108 to 9.8x108 3.0 0.815 0.665 2

B.thuringiensis

13 Y =-31.9373+3.6036 x 73x108 6.7x108 to 7.9x108 3.6 2.634 0.268 2

Brevibacterium sp. 16 Y =-21.2680 +2.3942x 76x108 67x108 to 87x108 24 27524 0.186 5

Polyhedrosisvirus 4 Y =-20.6592 +3.17702x 33x10® 3.0x10% to 3.6x108 3.2 0.814 0.666 2

Table (3): LTgq values; their 95 % confidence limits for T.pisana infected separately

with different concentrations of the pathogens, B.thuringiensis,
Brevibacterium sp., and a polyhedrosis virus

Concentration (V.Ss/ml)

(V.B.Cs/ml) (PV/ml) LT50(days) 95 % confidence limits Slope
B.thuringiensis
3.6x108 17.5 175 to 17.6 0.12
6.0 x 108 13.9 13.8 to 13.9 0.11
8.4 x 108 12.7 126 to 12.7 0.10
12.0 x 108 10.2 10.1 to 10.2 0.10
Brevibacterium sp.
2.6x108 16.3 16.1 to 16.4 0.04
7.5x 108 13.5 134 to 13.6 0.04
13.0x 108 12.8 12.7 to 12.9 0.05
18.2x 108 10.7 10.6 to 10.8 0.04
23.4 x 108 9.8 9.2 to 10.3 0.04
Polyhedrosis virus
1.7 x 106 10.6 10.6 to 10.7 0.03
2.9x 106 8.0 7.8 to 8.1 0.04
4.0 x 106 6.4 59 to 6.9 0.04
5.8 x 106 1.5 1.4 to 2.8 0.03

The viral disease mortality data recorded in this laboratory bioassay trial
may reflect a promise able efficient pathogenicity of such polyhedrosis virus
towards same snail species of its natural host (7. pisana), where these tested land
snail were found to be considerably susceptible to their naturally occurring virus.

The obtained results of conducted bioassay tests also show that the
described method for assaying test pathogens give reproducible results and can
easily be adopted for routine bioassay work with such land snail T. pisana, which is
known, to a large extent. The ease and simplicity of the procedure, and the
reliability of the method, as emphasized by the statistical analysis of the obtained
data, justify the use of the method adopted here. Unfortunately, no previous literary
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reports were available on T. pisana bioassay method to discuss the present
results; which could be considered as firstly recorded bioassay trial.

In the light of all data recorded in these bioassay tests, it seems also that the
newly isolated bacterial and viral pathogens can provide much promise able
microbial control agents for this land snails T.pisana. Therefore, this study
suggests that the direct spray of any of the pathogens listed above onto the host
trees might have some value in T.pisana control procedure, curatively or
preventively. Confirmation or rejection of the latter suggestion certainly needs
further investigation. Also, Shairra and Nabil (2012) mentioned that the immature
stages of white garden snails were greatly sensitive than adult stages for
nematodes infection.
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ABSTRACT : Two field experiments were carried out at the Experimental Farm, of Sakha
Agriculture Research Station, Agriculture Research Centre, Kafr El-sheikh Governorate which is
clay soil. These experiments were conducted to study the effect of some weeds control
treatments on weeds and potato crop, during the above mentioned dates 2011/12 and 2012/13
winter seasons. Each experiment comprised twelve treatments which were, 1- Sencor 70 % WP
(metribuzin 300 g/Fed.), which applied at 5% emergence of potato, 2- Gesagard 50 % SC
(prometryn 1.25 L/Fed.), applied at 5% emergence of potato, 3- Stomp 50% EC (pendimethalin
1.7 L/Fed.), applied after planting (AP) and before irrigation, 4- Amex 48% EC (butralin 2.5
L/Fed.), applied post planting, 5-Fusilade forte 15 % EC (fluazifop-p-butyl 1.4 L/Fed.), applied at
30 days after planting (DAP), 6- Sencor followed by Fusilade forte (300 g /1.4 L/Fed.), 7-
Gesagard followed by Fusilade forte (1.25/1.4 L/Fed.), 8- Stomp followed by Fusilade forte
1.7/1.4 L/Fed, 9- Amex followed by Fusilade forte 2.5/1.4 L/Fed., 10- hand hoeing twice at 45
and 60 DAP, 11- hand hoeing thrice at 45, 60 and 75 DAP, and 12- Untreated control.

The results of this obtained showed that the best treatments for controlling weed in potato
were hand hoeing twice, hand hoeing thrice and herbicidal combination of Sencor 300g/Fed. +
Fusilade forte 1.4 L/Fed. for controlling annual grassy and broadleaved weeds were recorded
as of 87.9, 95.6, 81.5% total weeds control in the 2011/12 and 2012/13 winter seasons.
Moreover, these treatments increased the number of tuber, average weight of tuber, number of
tuber/10 kg, plant height (cm), number of main stems, tuber grading index, tuber shape index,
tuber dry matter, starch % and tuber specific gravity compared with untreated check during both
seasons of the study.

The research showed that the best treatments to control weeds associated with the
potato plants to get the highest yield and quality of potato tubers are hoeing twice or thrice, and
four sequenced treatments of Sencor, Stomp, Gesagard and Amex that followed by Fusilade
forte for each.

Key words: weed, control, potato, herbicides.
Abbreviations least: Fed=Feddan, AP=after planting, DAP=days after planting. V=Volume
W= Weight

INTRODUCTION

Potato (Solanum tuberosum L.) belongs to family Solanaceae, as one of the
most important vegetables crops for local consumption, processing and
exportation in Egypt. The cultivated area in the whole season of 2013 was
381379 fed, produced 4265178 tons, by an average 11.18 ton/Fed. (The yearly
book of economic and statistics of ministry of Agric. In Egypt, 2014).Weeds in
potato fields not only compete with potato for growth factors, but also act as
hosts of insects and fungal diseases that in turn infest potato plants. Weed
growth reduces the yield of potato tuber by 50 % as reported by Vincent
(2009). The use of herbicides in potato field plays an important role in improving
the growth of potato plants and consequently increases the productivity of area
unit and decreases the cost of production as compared with hand hoeing.
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Evaluation of herbicides in field crop not only depends on the efficiency of the
herbicide to control weeds, but also includes the obtaining of crop growth and
high quantity and quality of yield. Panghal et al. (2003) found in his study that
(0.5 kg metribuzin/ha and 1 kg pendimethalin/ha 7, 14 or 21 DAP), significantly
controlled weeds compared with untreated check. The highest tuber yield was
recorded with the application of metribuzin. Arora et al. (2009) found that the
highest yield of potato tubers was recorded in plots treated with prometryn (0.1
kg/ha PE), followed with pendimethalin (1.0 K/ha PE), metribuzin (0.5 kg/ha PE)
and two hand weeding. No residual activity of herbicides applied to potato was
found in post harvest soil. However the objectives of the present study aimed to
increase potato yield production and its quality through finding suitable
herbicides as alternative to hand hoeing for controlling weeds in potato fields.

MATERIALS AND METHODS

A local certified "Spunta" potato seed tubers was planted during the two
successive winter seasons of 2011/2012 and 2012/2013. The experiments were
conducted in a clay soil at Sakha experimental farm, Agricultural Research
Station, Kafr EI-Sheikh Governorate. The planting was done on October 23"
and 25™ respectively, in clay soil Table (1). The experimental unit consisted of
five rows, 0.7 m wide and 6.00 m long, making an area of 21 m®. The hills were
at 25 cm apart. Each plot contained 120 whole tubers. Harvesting was
accomplished 120 days from planting. All the agricultural practices for potato
production were carried out as common in this area.

Table (1): Physical and chemical analysis of the experimental soil at (30 cm)
depth in 2011/12 and 2012/13 seasons.

Characteristics 2011/12 season 2012/13 season
Physical Properties
Clay % 49.24 50.93
Silt % 31.93 32.63
Sand % 19.83 16.44
Soil texture Clay Clay
Chemical Properties
pH (1:2.5) 8.14 8.11
EC (dSm™)(1:5) 2.90 3.20
CaCO;, % 26.33 25.93
Organic matter, % 0.53 0.55
Total nitrogen,% 0.034 0.03
Soluble cations (meq/100 g soil)
Ca™ 3.34 3.50
Mg** 3.80 4.46
Na* 7.66 8.00
K* 0.44 0.66
Soluble anions (meq/100 g soil)
HCO7 6.83 7.50
CI 6.60 7.46
SO—, 0.33 0.42

* Jackson, M.L. 1973. Soil Chemical Analysis. Prentice Hall Private, Ltd., New York.
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To study the effect of eleven treatments of weeds control plus the
untreated check on weeds in potato fields, plant growth, potato yield and
quality, the following treatments were applied as follows:

1- Sencor 70 % WP (metribuzin 300 g/Fed.), applied at 5% emergence of
potato,. 2- Gesagard 50 % SC (prometryn 1.25 L/Fed.), applied at 5%
emergence of potato,. 3-Stomp 50% EC (pendimethalin 1.7 L/Fed.), applied AP
and before irrigation., 4- Amex 48% EC (butralin 2.5 L/Fed.), applied AP and
before irrigation., 5- Fusilade forte 15 % EC (fluazifop-p-butyl 1.4  L/Fed.),
applied at 30 DAP., 6- Sencor flowed by Fusilade forte at the rate (300 g/ 1.4
L/Fed.)., 7- Gesagard flowed by Fusilade forte (1.25 L/1.4 | / Fed.)., 8- Stomp
flowed by Fusilade forte (1.7 1/ 1.4 1/ Fed.)., 9- Amex flowed by Fusilade forte
(2.51/1.4 1/ Fed.)., 10- Hand hoeing twice at 45 and 60 DAP. 11- Hand hoeing
thrice at 45, 60 and 75 DAP. and 12- Untreated control. The herbicides were
applied by using knapsack sprayer CP3 with volume of 200 L of water/Fed.

The following measurements were recorded:

-Weed characters: Weeds were hand pulled at random from one square meter
in each plot at 60 and 90 DAP. The weeds were identified into species and
classified to annual broad-leaved weeds, narrow—leaved and total weeds. The
fresh weights of each species were determined as (g/m?).

-Vegetative growth and yield parameters: Ten whole plant samples per plot
were randomly used, 100 DAP, for the determination of the vegetative growth
parameters (plant height (cm), number of main stems and total chlorophyll
percentage (mg/100g F.W.), which was determined using the fourth top leaves
after 80 and 100 days from planting according to Wettstein (1957) method:

o Chlorophyll (a) mg/g = 10.3(0.D) gs3 - 0.918 (O.D) 644 x v
o Chlorophyll (b) mg/g =19.7(0.D) g44- 3.87 (O.D) 663) x w

A random ten hills were used to calculate the average tuber weight (g), average
tuber number. Number of tubers per 10 Kg was determined using a random
sample of 10 kg of tubers from each treatment and then counted. The accepted
category to potato processing is that count 72-112 tubers in such treatment,
Frito Lay Company (1999). Tuber yield (ton/Fed.) was recorded as the total
weight of all harvested tubers per plot and converted into tons per Fed.

-Physical characteristics: Random samples of 10 tubers per treatment were
randomly used to measure the physical characteristics of the tubers, tuber
length and diameter were measured to calculate the tuber shape index by
dividing the length by the width, as reported by Winiger and Ludwing (1974).
Tuber specific gravity was determined by a certain weight of tubers for each
treatment in the air and secondly under water, then the specific gravity was
computed as described by Dinesh et al. (2005). Tuber grading index was
computed as follows, potatoes were graded into three categories according to
its size i.e., large size (more than 60 mm), medium size (40-60 mm) and small
size (28-40mm). So, both tuber specific gravity and tuber grading index were
calculated according to the following equations:
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o Tuber specific gravity = Tuber's weight in air/(Tuber's weight in air -
Tuber's weight in water)

o Tuber grading index = 1x weight of small size) + (2x weight of medium
size) + (3x weight of large size).

Tuber quality: Random samples of 10 tubers per treatment used to determine

the following tuber quality characters:

1. Tuber dry matter %: Was carried out by weighing a certain weight of fresh
tubers and then dried (Haase, 2003).
o Dry matter % = Dry weight / Fresh weight x100

2. Determination of starch %: Tuber starch percentage (%) was determined
using a sample of 1 g of dry weight of tuber, according to the method
described in A.O.A.C. (1970).

The used experimental layout of the experiments was arranged in a
randomized complete blocks design (R.C.B.D), with four replicates. The twelve
treatments of weed control were applied. The data statistically analyzed using
analysis of variance method as described by Snedecor and Cochran (1980).
The mean values of the tested treatments were compared by least significant
range (L.S.R.) according to Duncan's Multiple Range Test (Duncan, 1955) at p
= 0.05 level of probability.

RESULTS AND DISCUSSION
1. Weed characters

1.1. Effect of weed control treatments on fresh weight of broad-leaved
weeds (g/m?):

All weed control treatments significantly decreased the fresh weight of
broad leaved weeds as compared with untreated check (Table, 2). The highest
broad-leaved herbs reduction % was obtained by applying hand hoeing twice,
hand hoeing thrice, Sencor and Gesagard as compared with the untreated
check at 60 DAP in 2011/12 winter season, while the results in 2012/13 winter
season showed that applying Sencor gave the best result in controlling weeds
followed by hand hoeing thrice, both sequenced herbicides of Sencor +
Fusilade forte and Stomp + Fusilade forte compared with the untreated check.
Applying Sencor, hand hoeing thrice and hand hoeing twice at 90 DAP resulted
in the highest reduction in fresh weight of broad leaved weeds, as compared
with the untreated check treatment. In 2012/2013 winter season hand hoeing
thrice reduced broad leaved weeds followed by hand hoeing twice and the
sequence of Stomp + Fusilade forte, compared with the untreated check .These
results are in agreement, more or less, with those obtained by Arnold et al.
(1991) who found that adding metribuzin to pendimethalin increased weed
control. Channappagoudar et al. (2007) and Thomas et al. (2014) found that
herbicide mixtures consisted of 1.5 kg/ha pendimethalin plus metribuzin, 320 g
ai’/ha metribuzin and 1.5 kg/ha pendimethalin were also applied alone provided
the greatest control of water smartweed.

1.2. Fresh weight of grassy weeds:
All weed control treatments decreased the fresh weight of grassy weeds
significantly at 60 DAP, as compared with untreated check (Table, 2). The
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highest reductions for grassy weeds were given by applying four sequences:
Stomp + Fusilade forte, Amex + Fusilade forte, Fusilade forte, Sencor +
Fusilade forte and Gesagard + Fusilade forte. Hand hoeing twice and hand
hoeing thrice gave high reductions for the fresh weight of grassy weeds
compared with the untreated check. The results in 2012/13 winter season
decleared that treated weeds with Fusilade forte, hand hoeing thrice and
Gesagard followed by Fusilade forte which resulted in a reduction in the amount
of weeds by compared with the untreated check, while applying hand hoeing
thrice, Stomp + Fusilade forte and Amex + Fusilade forte sequences at 90 DAP
gave reductions in fresh weight of grassy weeds, compared with the untreated
check. The data of 2012/13 winter season illustrated that the best results for the
reduction of weed fresh weight were given when the weeds were treated with
hand hoeing thrice, hand hoeing twice and the sequence of Sencor + Fusilade
forte, respectively, compared with the untreated check. These results are in
agreement, more or less, with those obtained by El-Mahy (2005) who reported
that the post-emergence application of metribuzin and fluazifop-p-butyl resulted
in the highest control of grasses and broad leaved weeds infesting potato fields.
Arora et al. (2009) and Panghal et al. (2003) found that the metribuzin and
pendimethalin applying 14 or 21 DAP significantly controlled weeds compared
with untreated check.

1.3. Fresh weight of total weeds:

The data of 2011/12 winter season decleared that application of the
sequence of Sencor + Fusilade forte, Gesagard and Sencor led to the greatest
control of weeds and reduced the fresh weight of total weeds significantly than
the untreated ones at 60 DAP in 2011/12 winter season (Table 2). While in
2012/13 winter season applying hand hoeing thrice, Sencor + Fusilade forte
(sequenced herbicides) and Gesagard + Fusilade forte (sequenced herbicides)
reduced the fresh weight of the total weeds, compared with the untreated
check. While the application of hand hoeing thrice, hand hoeing twice and
Stomp + Fusilade forte combinations at 90 DAP reduced the fresh weight of
total weeds compared with the untreated plot, while the results of 2012/13
winter season showed that hand hoeing thrice, hand hoeing twice and the
sequence of Sencor + Fusilade forte caused a reduction in fresh weight of total
weeds compared with the untreated check. These results are in accordance,
more or less, with those obtained by Mukhopadhyay et al. (2002) as they
found that integration of hand weeding with earthing up recorded the least weed
population in potato fields. Rana et al. (2004) showed that pendimethalin, hand
weeding twice and farmers' practice being, statistically similar and significantly
produced higher weedy control. Channappagoudar et al. (2007) found that
metribuzin and pendimethalin single application have been found less
phytotoxic to potatoes and more efficient in controlling both monocotyledoneae
and dicotyledoneae weeds with higher weed control efficiency compared with
untreated plot.
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2. Effect of weed control treatments on Potato growth characteristics
2.1. Plant height (cm)

Data presented in Table (3) showed that the application of Sencor +
Fusilade forte, Gesagard and Amex + Fusilade forte in 2011/12 winter season
increased plant height compared with untreated check. In 2012/13 winter
season, treatments of Sencor + Fusilade forte, Gesagard and Sencor produced
the tallest plants as compared with untreated plot. These results are in
accordance, mor or less, with those obtained by Kumar et al. (2013), who
found that application of metribuzin recorded the maximum growth parameters.
Gitsopoulos et al. (2014) illustrated that pendimethalin plus metribuzin applied
pre-emergence did not cause detrimental effect on growth of potato plants.

2.2. Number of main stems / plant

Application of Sencor + Fusilade forte, Stomp + Fusilade forte sequences,
hand hoeing twice, hand hoeing thrice, Stomp and Amex, gave the highest values
for number of main stems per plant in 2011/12 winter season (Table 3). The
obtained results in 2012/13 winter season showed that the treatments of hand
hoeing thrice, Stomp + Fusilade forte, Sencor + Fusilade forte, hand hoeing twice,
Gesagard + Fusilade forte, Stomp and Amex increased such a character
compared with the untreated check (Table, 3). The highest number of main stems
was found when Sencor or Stomp was followed by Fusilade in the first season. In
the second season, hand hoeing for thrice produced the highest number of main
stems per plant. These results are in the same direction with those obtained by
Jovovic et al. (2005) who reported found that metribuzin, metribuzin + fluazifop-
P-butyl (Fusilade super), resulted in a higher number of stems per potato plants
compared with untreated check. Kumar et al. (2013) found that application of
metribuzin recorded the maximum number of stems per potato plant.

2.3. Total chlorophyll pigments in potato leaves

Data presented in Table (3) showed that herbicides treatments increased
total chlorophyll, significantly, as a result of applying Sencor, hand hoeing twice
and hand hoeing thrice treatments more than the other treatments at 80 DAP in
2011/12 winter season. The obtained results in 2012/13 winter season showed
that the chlorophyll content in the treatments of Amex + Fusilade forte
sequence and/or Amex alone exceeded than the other treatment at 80 DAP.
While herbicide treatments recorded at 100 DAP in 2011/12 winter season
where application Sencor, Sencor + Fusilade forte sequence, Fusilade forte,
Amex, while 2012/13 winter season, gave the highest percentages of
chlorophyll more than the other applications. The preferred herbicides result in
more chlorophyll accumulation in potato plant leaves as the weeds were
controlled and stopped shading the potato plants. In addition, it afforded more
available nutrients and growth factors to potato plants after elimination of
weeds. These results are in harmony with those obtained by
Channappagoudar et al. (2008) who showed that metribuzin increased the
total chlorophyll in potato.

243

Vol. 20 (2), 2015



G102 ‘(2) 02 "IoA

1474

Bunueld Jaye sheq = 4dva
"90uBdlIUBIS JO |9A8)

G0'0 1B 1s9q abuey o|dnnyy s,ueoung o} Buiplodoe Apuediiubis Joylo yoes wody Jayp 10U .0p sueaw Jjo dnoib ajqesedwod e ul ‘Jay9| [eonaqeyd|y awes ayl yum sanjep

eg'Z6vYe BS8Y0Z B EVYL  BL'E22l  BLYe8 ©1'66¢ BG'6291 BGZSE  PSYOL  BS/P. BELP9  P9'SOL 10|d pajeanun
%0 %0 1 0 %0 uo 10 (812 1€ELG usoz alL'lel dL'LEl 6o a1y Bureoy puey
[Zes [/'6 XG'€L [1've yLve Bv'6 12261 ULl ueee 6¥8 P68 6o aoim] Bureoy puey
}6'€/9  AG9Y¥S 1221 2696l  Brogz  ogeEll 6eogs 19821 BYISF 09€Z2 120 e ¥'622 8110} apejisng + xawy
ugsry - PSPE [8'€01L 10§ 29vY uv'g uesie Igee 2g8'lge bBze9 10 92'€9 auoy apejisng + dwols
o9z, oglov  bBevee Bze9 bze (AR 96659 49662 9g99e  Bggy  u/s9 9129 a)i0} ape|isng + piebesan
1208 I5°0¢ us9/e %60 uo 1670 uioe bBzzoz Bese [1'6 uo99 bge a}10} ape|isng + 100uag
9882, G/l 16665 998y 208L q80ve 02'¢/8 9¢€ILlS d619e  PI'8Bl  yg 01°G61 %G| 940} apejisny
P8'886 96982  P6IGL 9168 P29S o¢e g9'250L 9.°069 d6'19¢ 9E09F 0qSSbe  d8Vvie %8P xawy
g/t Best 9620l P8I0l 29/L } 152 6y9 862085 ogeyk Bzgg9 ye9g 16'82 %05 dwoig
95920} Yg€GL 26166 ugss Bigye 9¢g1e 18289 P 095 1872/ 19ez  bBzoz Bye %08 piebesan
B1reso [99 96299 12728 q./e8 10 P¥09.  ASHL L¥'Sh ue'ly 986k b1z %0L 100Udg
spaam spag9\ spaam spaaM\ spa9M\ spaaM\ spa9M\ spaam
lejol lejol lejol leloL
Asseln jes|peoug Assein jesjpeoig Asseln jesjpeoig Asseln jesjpeoig
06 09 06 09 sjuawjeal]
«dva
€102/21L02 2Loz/LL0Z

:SUOSEaS JaJUIM £1.02/210Z PUE Z1.02/1 102

‘eyyes ui (;w/b)

spaam [e10] pue sasselb ‘panes|-peo.q Jo Jybiom ysal) uo spjaly ojejod Jo sjuawieal) [011U0d padaMm Jo 10843 :(2) ajqel

(eyseg eqges ouby "oe4) "say ouUby ‘APY



G102 ‘(2) 02 "IoA

1144

‘Auligeqoud Jo [9As] GO'0 Je Iseq abuey
a|dnny s,ueounq o} Buipioooe Ajpueoniubis Jaylo yoes woly Jayip Luop sueaw jo dnoib ajgqesedwod e ul ‘1ele| [eonegqeyd|y swes ayl Yyim sanep

uze'z 161G ql 8G'Ge 188" | IG6°E oL 1822 10|d pajeanun
epelLe 820’9 eg pGsez  uybyeoe  02e9 qegg epe/e aouy| Bureoy puey
1v¥e pL2’9 G2 egg/z PBgze Qqgg9 qegg PO G'/2 ao1m | Bureoy puey
0G8'E B GG9 qe 2 P §62 Jepve'e 9/8G qez qeo0e aMo} apejisng + xawy
pose 20€'9 eg P G262 ub g P 609 eGC 90 62 aMoj} apejisng + dwols
g68¢ 0829 BGZ'Z PoQG0E  epzSe 16G°S qez dpg/g  dMo}ape|isnd + piebesan
SR AN u09'g eg BG'98 aviy ug e eGve aM0} apejisng+ 10oudg
BgLe uzo's qeg 96292 oq9zee  ybozs qeg 292 %G| ‘@M0} apejisnd
pose g6€9 e G2e p G262 pPOE9'e O GLG qege 292 %8P ‘Xawy
qo8e 1€6°G e G22 PO 0g op L2 6 ge'g qeeg PO 82 %06 ‘dwols
ep e 69sg qeg qze } G2 6629 qg’l qg0¢e %06 ‘piebesan
e gg'y 809 qezg 90 G/'IE qeze © /.9 qg’L 292 %0L ‘ 109Udg
shep 001  sAep 08 eld (wd) sfkep 001  sAep o8 eld (wo)
g+e-|ydo  g+e-yo \mc,__“ﬂ_m Wbioy g+ejyd  g+ejyd \mc,__“ﬂ_m WbIoY
(6/6w) ._o (6/6w) ._o sjuawieal]
lIAydouojyo [eroy joquny  VUEId liAydouojya jeroL JoquInN ueld
€102/2102 21L02/1102

'suoseas J3uIM £102/2L0Z PuUe gL0zZ/L1L0Z ‘eyXes ul sanes|
soojelod ul uoneuaduod [jAydolojys pue swals uiew Jo Jjaqunu ‘ybiay juejd uo sjusawieal) [0J11U0D pPaaMm O 19943 (g) algeL

(eyseg eqges ouby "oe4) "say ouUby ‘APY



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

3. Effect of weed control treatments on Potato yield and yield component
3.1. Number of tubers / plant:

Data presented in Table (4) showed that the highest number of
tubers/plant were obtained from application of hand hoeing thrice, Sencor +
Fusilade forte (sequence) and Gesagard than the other treatments in the first
seasons. Meanwhile, in the second season, the highest tuber numbers / plant
were obtained from the applications of Sencor + Fusilade forte, Gesagard, hand
hoeing thrice, hand hoeing twice and the sequence of Gesagard + Fusilade
forte. Chemical and mechanical weed of control treatments reduced weed
competition and thus afforded more efficient utilization of available
environmental resources to potato plants to produce taller plants having more
leaves and number of tubers per plant than untreated ones. Such an increase in
the number of tubers / plant as a result of weeding potato fields may be related
to the increased number of main stems as the weed was eliminated (Table 4). It
is well known that as the number of potato main stems increased the number of
formed tubers / plant are increased (EL-Gamal, 1989). The highest number of
tubers / plant was found by using Gesagard or Sencor followed by Fusilade in
both seasons of the study. Kumar et al. (2013) found that application of
metribuzin recorded the maximum growth parameters. Thomas et al. (2014)
found that herbicide mixtures consisted of pendimethalin plus metribuzin,
metribuzin and pendimethalin were also applied alone did not cause detrimental
effect on the growing potato plants.

3.2. Average tuber weight (gm)

Data in Table (4) express significant impacts for weed control treatments
on the average tuber weight were observed as a result of applying the
herbicides treatments. In this respect, the herbicides treatments, Sencor
followed by Fusilade forte, Stomp followed by Fusilade forte and Amex followed
by Fusilade forte gave the highest increases in average tuber weight compared
with the untreated check in 2011/12 winter season. The results of 2012/13
winter season, Sencor followed by Fusilade forte, Stomp followed by Fusilade
forte and Amex followed by Fusilade forte, caused significant increases in the
average of tuber weight compared with the untreated plot. These results are in
agreement, more or less, with those obtained by Kumar et al. (2013) and
Gitsopoulos et al. (2014) as they found that application of metribuzin recorded
the maximum growth parameters (average tuber weight/plant).

3.3. Number of tubers/10 kg

Data presented in Table (4) showed that the highest increases in the
number of tubers/10 kg were at harvest resulted from application of the hand
hoeing thrice, Stomp followed by Fusilade forte, Sencor followed by Fusilade
forte, and hand hoeing twice treatments as over the other treatments in 2011/12
season. The results of 2012/13 winter season appeared that the treatments of
Sencor + Fusilade forte, Stomp + Fusilade forte, hand hoeing twice, hand
hoeing thrice and Sencor treatments caused increase on number of tubers per
10 kg although it was in the same acceptable standard range of Frito Lay
company (1999) compared with the untreated check. These results are agreed
with those obtained by Kumar et al. (2013) who found that application of
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metribuzin 500 g a.i/ha recorded the maximum growth parameters, yield
attributes number of tubers plant and total tuber yield of potato crop. Recently
these results confirm the results obtained by Gitsopoulos et al. (2014) as they
found that applying pendimethalin 0.5 kg plus metribuzin 320 g ai’ha applied
pre-emergence, metribuzin and pendimethalin were also applied alone did not
cause detrimental effect on growth of potato and marketable tuber yield which
generally improved with application of the mixtures when compared with
metribuzin 320 g ai/ha or pendimethalin 0.5 kg ai/ha applied alone. The
processing potato tubers are accepted according to Frito Lay Company (1999)
standard (72 — 112 tubers / 10 kg). They claimed that when the numberis <72/
10 kg, the tubers are big and the possibility of the presence of the hallow heart
disorder are high and the produced slices are rejected. In the case of more
number of the tubers than 112 tubers / 10 kg, the tubers are small and it will
produce small slices of chips, which are rejected.

3.4. Tuber yield (ton/Fed.)

Data collected in Table (4) illustrated that the application of Stomp +
Fusilade forte (sequence), hand hoeing twice, Sencor + Fusilade forte
(sequence) and hand hoeing thrice in 2011/12 winter season gave the highest
potato tuber yield (ton / Fed.) and significantly increased the yield than the
untreated check, while the results of 2012/13 winter season appeared that the
five above treatments, Stomp + Fusilade forte (sequence), hand hoeing twice,
hand hoeing thrice, Sencor + Fusilade forte (sequence) and Amex + Fusilade
forte (sequence) increased the total yield, compared with the untreated plants.

The increases in potato tuber yield ton/fed. may be taken place due to
weed control by herbicide sequences, single herbicides or hoeing than
untreated check which might be due to the increases in, number of tubers per
plant, average tuber weight, number of tubers per 10kg and number of main
stems per plant. Moreover, the increases in tuber yield per plant in weed control
treatments could be due to the depression of weed growth and minimizing weed
competition which improved increased chlorophyll a, b pigment % and
consequently increased carbohydrates syntheses. These results are in
agreement, more or less, with those obtained by Rashmi and Kumar (2011) as
they found that metribuzin 525 g ai’ha and hand weeding which gave maximum
potato tuber-yield., due to improving growth parameters, yield attributes
(number of stolons, plant number of tubers, plant fresh weight, dry weight of
tubers, tuberization efficiency and total tuber yield of potato crop) and with
results obtained by Mukherjee et al. (2012) who showed that the application of
metribuzin (early post-emergence) or pendimethalin (pre-emergence) in ridge
planted potato, followed by earthing up at 45 DAP increased tuber yield and
profitability. Kumar et al. (2013) stated that application of Metribuzin recorded
the maximum growth parameters, yield attributes number of tubers / plant and
total yield of potato crop.
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Table (4): Effect of weed control treatments on potato yield and yield
components in Sakha, 2011/12 and 2012/13winter seasons.

2011/12 2012/13
Treatments Number A‘t'l?t';:?e Number Yield Number Average Number Yield
of tubers weight of tuber ton/fed. of tubers t_uber of tubers ton/ fed.
/ plant (gm) /10 kg. / plant weight (g) /10 kg.

Sencor 70% 5.5 cd 119d 116.3b 11.6b 7bc 149.28¢ 121 a 10.57¢c
Gesagard 50% 7b 94.3¢g 92.3¢g 10.8e 9a 97.58 e 95.75d 8.79 de
Stomp 50% 5.75cd 101.2f 1115¢c 10.9 de 7bc 124.7d 113 Db 11.36b
Amex 48% 5.5cd 100.5f 107.3d 11.4 bc 7bc 145.78c 112b 9.39d
Fusilade forte15% 5.5cd 122.4c 104.3 e 11.1 cd 6.5cd 159.95b  86.75e 8.42¢e
Sencor + Fusilade forte 7b 134.8a 115.8b 12.7a 9a 168.3a 123 a 1249 a
Gesagard + Fusilade forte 5.5cd 133.3ab 106.3de 11.8b 6.25d 158.5b 96.25d 12.04ab
Stomp + Fusilade forte 6.25bcd 134.8a 120.3 a 129a 7.25b 168.15a 122.5a 12.72 a
Amex + Fusilade forte 5.5cd 131 b 99.8 f 9.8f 7bc 164.93a  100.75c 12.29a
Hand hoeing twice 6.5 bc 1224 c 1158 b 129a 6.75bcd 149.7¢c 1225 a 12.61a
Hand hoeing thrice 8.5a 111.6e 121.5a 126 a 7.25b 149.15c  122.25a 12.51a
(untreated) check 5.25d 84.1 h 85h 6.89 4.25e 96.43e 86.75 e 6.47f

Values with the same Alphabetical letter, in a comparable group of means don't differ from each other
significantly according to Duncan's Multiple Range best at 0.05 level of probability.

4. Effect of weed control treatments on potato quality
4.1. Tuber grading index

Data presented in Table (5) showed that all weed control treatments
increased tuber grading index significantly as compared with untreated plant.
The highest tuber grading index values (means prevailing of the large tubers in
the treatment) were obtained by applying hand hoeing thrice, Stomp followed by
Fusilade forte, Sencor followed by Fusilade forte, compared with the check
treatment in 2011/12 winter season. In winter season of 2012/13 applying
Stomp followed by Fusilade forte, Amex followed by Fusilade forte and hand
hoeing thrice, Sencor followed by Fusilade forte, and hand hoeing twice gave
similar high results, compared with the untreated check. These results are in
harmony with those obtained by Salna and Tyla (1996) as they showed that the
herbicides Fusilade Super applied only or in mixtures with Sencor increased the
mass of medium and big potato tubers. Mircov et al. (2006) found that the
application of pendimethalin singly or mixing with metribuzin increased
marketable potato yields compared with untreated check. Tuber grading index
denote to the more prevailing tuber size in a potato lot. As it increases the
prevailing large to medium size are increases and vice versa. This index can
easily determine the lot price.
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4.2. Tuber shape index

The data of the tuber shape index character are presented in Table (5).
The data decleared that all the tested treatments amended the Spunta tuber
shape significantly than the untreated check in both seasons of the study.
Kumar et al. (2013) found that application of metribuzin recorded the maximum
growth parameters, yield attributes number of tubers / plant and total tuber yield
of potato crop. Recently, Gitsopoulos et al. (2014) illustrated that herbicide
treatments pendimethalin plus metribuzin applied pre-mergence, metribuzin and
pendimethalin were also applied alone did not cause detrimental effect on
marketable tuber yield.

4.3. Tuber dry matter:

All the tested weed control treatments increased tuber dry matter
percentage significantly as compared with untreated plant (Table, 5). The
highest dry % was obtained by applying Sencor, followed by Fusilade forte and
Gesagard, compared with the untreated check during 2011/12 season. The
results during 2012/13 season appeared that the treatments of hand hoeing
thrice, Stomp followed by Fusilade forte, Sencor, Gesagard, scored the highest
tuber dry matter % compared with the untreated check. These results are in
going in parallel with those obtained by Arora et al. (2009) as they found the
highest tuber dry matter content of potato tuber was recorded in hand weeding
treatment while higher dry matter yield was recorded in prometryn,
pendimethalin and metribuzin treatments and Kumar et al. (2013) found that
application of metribuzin recorded the maximum dry matter of tubers and total
tuber yield of potato crop.

4.4. Starch %

Data in Table (5) showed that the highest starch % presented to Sencor,
Stomp followed by Fusilade forte and Sencor sequenced by Fusilade forte
scored during 2011/12 season compared with untreated check. These results
are in the same trend with those obtained by Channappagouder et al. (2008)
as they showed that metribuzin increased total starch content in potato. Arora
et al. (2009) found that prometryn increased starch %. Kheraba et al. (1991)
found that metribuzin increased the total carbohydrate content of potato tuber.

4.5. Specific gravity:

All tested treatments resulted in increases in tuber specific gravity when
compared with the untreated plants (Table 5). The best results were obtained
with hand hoeing thrice, hand hoeing twice, Sencor sequenced by Fusilade
forte, and Amex compared with the untreated check in 2011/12 winter season.
The results of 2012/13 season appeared that the treatments of Gesagard
sequenced by Fusilade forte, Sencor sequenced by Fusilade forte, Stomp and
Sencor produced the highest values for this character, compared with the
untreated check. These results are in accordance with those obtained by
Kheraba et al. (1991) as they found that the highest specific gravity was found
in potato treated with metribuzin, and the next highest specific gravity was found
in potato treated with pendimethalin + hand hoeing. In the contrary, Zarzecka
(1998) showed that Sencor + Fusilade did not affect cooking quality of potato
tubers.
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Residual Efficacy of Certain Insecticides for Protecting Grain
Stores from Infestation of Stored Product Insects

Saad, A. S. A, E. H. M. Tayeb, O. A. Zaghloul and A. A. Abdulghani

Plant Protection Dept., Fac. Agric. (Saba Basha), Alex. Univ., P.O Box 21531-Bolkly,
Alex., Egypt

ABSTRACT: Pesticides are relatively inexpensive and easy tool that can be used and applied
for controlling stored-products insects attacking grain elevators, grain stores, flours mills and feed
mills. Certain contact insecticides of low mammalian can be applied and sprayed in these stores of
grains before or during storage to protect them from insect pests or to control established
infestations. Four insecticides (lambda-cyhalothrin [Lambada- Magic®5% EC], primiphos- methyl
[Actellic®50% EC], chlorpyrifos [Magic-phos®48% EC] and spinetoram [Radiant®12 %SC]) were
tested against adults of Sitophilus oryzae (L.) and Tribolium castaneum (Herbst) , using direct
contact application. The response varied with chemical insecticide, insect species and exposure
time. Filter paper diffusion method at different doses was used for assaying the different tested
insecticides. Spinetoram was highly toxic against 7. castaneum after 24 and 48 hrs of exposure.
Lambda-cyhalothrin was highly toxic against T. castaneum followed by spinetoram; chlorpyrifos and
primiphos-methyl after the period of exposure of 72 hrs. Nevertheless, it could be noticed that the
toxic effect of spinetoram (LCs0=4.12ppm) was close to that of lambda-cyhalothrin (LCs, =3.28ppm)
after exposure period of 72 hrs. Spinetoram was highly toxic against S. oryzae followed by
chlorpyrifos, and primiphos-methyl after 24 and 48hrs. Spinetoram was also highly toxic against S.
oryzae followed by chlorpyrifos, lambda-cyhalothrin and primiphos-methyl after 72hrs. The results
indicated that spinetoram as a novel insecticide is highly toxic to both the red flour beetle T.
castaneum and the rice weevil S. oryzae. Implications of these results for stored product insects'
management programs would be beneficial.

Keywords: Tribolium castaneum, Sitophilus oryzae, lambda- cyhalothrin, primiphos- methyl,

chlorpyrifos, spinetoram, Toxicity index, Relative potency

INTRODUCTION

Annual post-harvest losses resulting from insect damage, microbial
deterioration and other factors such as humidity, temperature, aeration and
cleanliness of the bulk storage, are estimated to be 10-25% of production
worldwide (Mohan and Fields, 2002). However, insects are the main problem in
stored grain because they reduce the quantity and the quality of grains (Madrid et
al., 1990).

The red flour beetle Tribolium castaneum (Herbst.) (Coleoptera:
Tenebrionidae) is an important worldwide secondary insect-pest of stored products
that is observed among several commodities. This pest may cause considerable
economical losses if not adequately controlled because it has a very high rate of
population increase (Hill, 1990).The red flour beetle is a serious insect-pest
species that attacks stored grain products such as flour, cereals, meal, beans and
other dried food products; the larvae prefer cereal grain embryos . The female lays
tiny white eggs (up to 450/female) that hatch after about 9 days (Sokokoff, 1972).
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The rice weevil Sitophilus oryzae (L.) (Coleoptera: Curculionidae) is a major
main insect- pest of most stored cereal (rice, wheat, sorghum, barley and maize)
worldwide before harvest and in store (Ahmed, 2001; Sabbour, 2012). The adults
of the rice weevil are around 2 mm long with a long snout and able to fly. The body
color appears to be dark brown, but on close examination, four orange/red spots
are arranged in a cross on the wing covers (Halstead, 1964).

Synthetic insecticides such as lambda-cyhalothrin, primiphos-methyl and
chlorpyrifos are currently of the main chemical that can be used to protect stored
grains from insects. Spinosad is a new introduced and currently registered
compound that can be used in several countries as a grain protectant.

The spinosyns are a unique family of fermentation-derived insecticides having
potent activity and lower environmental effect. Spinosad is a defined combination
of the two principal fermentation factors, spinosyns A and D. Structure—activity
relationships (SARs) have been extensively studied, leading to development of a
semisynthetic second-generation derivative, spinetoram. The spinosyns have a
unique mechanism of action involving disruption of nicotinic acetylcholine receptors
(Kirst, 2010). Spinosad possesses a unique mode of action in insects and controls
insect strains resistant to other grain protectants. When launched globally,
spinosad will represent a valuable new addition to the limited arsenal of grain
protectants and can positively impact global food security. Its combination of high
efficacy, broad insect pest spectrum, low mammalian toxicity, and sound
environmental profile is unique among existing products currently used for stored-
grain protection (Hertlein et al., 2011). Spinetoram is chemically similar to
spinosad, a pesticide approved for use in organic agriculture with an established
safety record. Spinetoram is a mixture of chemically modified spinosyns J and L.
Formulations are sold under various trade names Delegate®, Exalt® and Radiant®.
Spinetoram is a broad-spectrum insecticide used to control crop-damaging insects.
It shows high-efficacy against target insects at a very low use rate, with a margin of
safety toward beneficial insects. It acts by causing persistent activation of insect
nicotinic acetylcholine receptors (Anonymous, 2014). Spinetoram can be an
effective alternative to spinosad, and may be used as a grain protectant.

The objective of this investigation is to evaluate the insecticidal activity of
lambda-cyhalothrin, primiphos-methyl, chlorpyrifos and the new insecticide
"spinetoram" against both the rust red flour beetle, Tribolium castaneum and the
rice weevil Sitophilus oryzae.

MATERIALS AND METHODS
Tested insects

Cultures of S. oryzae and T. castaneum were maintained in the laboratory
without exposure to any insecticides on wheat grain and flour wheat, respectively,
in glass jars containers kept under the conditions of 25°C + 3°C and 65 +5 % R.H.,

255

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

and continuous daily darkness of 24 hrs, except when working inside the rearing
cabinet.

Insecticides

Four formulated insecticides (lambda- cyhalothrin [Lambada- Magic®5% EC],
primiphos- methyl [Actellic®50% EC obtained from Shora Chemicals, Egypt],
chlorpyrifos [Magic-phos®48% EC] and spinetoram [Radiant®12 %SC]) were
tested. Each insecticide was diluted with water to obtain serial concentrations to be
tested against the suggested insects.

Bioassays

The insecticidal activity of evaluated lambda-cyhalothrin, primiphose methyl,
chlorpyrifos and spinetoram was determined by direct contact application. One
millimeter of each diluted and prepared concentrations (1 ml) was applied and
regularly distributed on filter paper (9cm dia.). Each concentration was replicated 3
times. The filter papers were left over at room temperature to allow the water to
evaporate and became dry. Each paper was handled carefully and fixed inside a
Petri-dish. Ten adult insects were released into the filter paper and maintained in a
Petri-dish that previously treated with the same concentration as that of the filter
paper and left at constant room temperature along a period lasted for 72 hours.
Mortality determination was done after 24, 48 and 72 hours. The insects were
categorized to alive or dead (brittle and showing no movement over a 5 min
observation period). This procedure would be easy and rapid method for evaluating
the residual activity of a pesticide (Saad et al., 2011).

Statistical Analysis of bioassays data

Probit (mortality)/log con. (Dose) regression equations were calculated using
the maximum likelihood algorithm described by Finney (1971) adopted as a
computer program. Values of LCsp and LCgs's and associated fiducial limits were
also calculated by the method described by Finney. The correction of mortality
percentages, if there were any control mortality was done using Abbott's formula
(1925). Also, the relative efficiency (Toxicity index and Relative potency) of the
tested compounds was determined by the formula of Sun (1950) as follows:

LCso of the most effective compound
Toxicity index (%) = = =======m=mmmmm oo x 100
LCsq of the tested compound

LCso of the least effective compound
Relative potency = =---m=mmmmmmmm e = . Fold
LCso of the tested compound
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RESULTS AND DISSCUSION

1. Efficacy of the tested insecticides against T. castaneum

Data in Table 1 show the toxicity of different tested insecticides (lambda-
cyhalothrin  [Lambada-Magic®5% EC], primiphos-methyl [Actellic®50% EC],
chlorpyrifos [Magic-phos®48% EC] and spinetoram [Radiant®12 %SC]) against T.
castaneum after 24, 48 and 72 hours of exposure. Table 1 show the LCsy (ppm),
fiducial limits, slope value and regression equation of each of these tested
insecticides against Tribolium castaneum adults. After 24 hour of exposure,
spinetoram was proved to be the most toxic insecticide tested against T.
castaneum followed by chlorpyrifos, primiphos- methyl and lambda-cyhalothrin.
Also, the same trend as that after 24 hrs was achieved after 48 hrs of exposure.
Although lambda-cyhalothrin was shown to be the least toxic tested compound
within the first 24 hrs (LCso= 86.29 ppm,, it was shown that after 72 hrs of exposure
that lambda-cyhalothrin was the most toxic compounds as compared with the other
tested insecticides. The calculated LCsp of spinetoram was found to be 4.12 ppm
(Table 1).

From the previous results, it could be also seen that spinetoram was highly
toxic against T. castaneum after 24 and 48 hrs of exposure. Vice —versa lambda-
cyhalothrin was highly toxic against T. castaneum followed by spinetoram;
chlorpyrifos and primiphos-methyl after the exposure period of 72 hrs.
Nevertheless, it could be noticed herein that the toxic effect of spinetoram
(LCs0=4.12ppm) was merely equal to that of lambda-cyhalothrin (LCsy =3.28ppm)
after that same period of 72 hrs exposure.

Table (1): Response of T. castaneum to primiphos- methyl, lambda- cyhalothrin,
chlorpyrifos and spinetoram

. Fiducial limits
T?ll::s(i?z) (II;ng‘:) (ppm) Slope Regression Equation
Lower-Upper
Primiphose methyl
24 35.91 30.33 -42.55 2.12 Y=-3.29+2.12x*
48 22.93 19.47 — 26.99 2.09 Y=-2.85+2.09x
72 14.74 12.31 - 17.61 2.39 Y=-2.80+2.39x
Lambde cyhalothrin
24 86.29 41.99 - 190.36 0.63 Y=-1.22+0.63x
48 16.78 8.99 - 31.33 0.52 Y=-0.64+0.52x
72 3.28 1.45-6.71 0.58 Y=-0.30+0.58x
Chlorpyrifos
24 23.99 20.55 -27.99 2.29 Y=-3.15+2.29x
48 14.63 11.94 - 17.89 2.08 Y=-2.42+2.08x
72 8.55 6.43 -11.30 2.09 Y=-1.95+2.09x
Spinetoram
24 18.64 14.56 — 23.80 1.47 Y=-1.87+1.47x
48 9.49 7.05-12.68 1.28 =-1.25+1.28
72 4.12 2.89 - 5.78 1.24 Y=-0.76+1.24x

* x=log concentration
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These results supported the obtained results by Huang and Subramanyam
(2003) who reported that spinosad at 0.5 or 1 mg/kg on white wheat was very
effective against all the tested species except the red and confused flour beetle T.
confusum). Also, Arthur (1992) mentioned that Sitophilus zeamais or Tribolium
castaneum did not survive in the case of the application of deltamethrin +
chlorpyrifos to corn. Meanwile, results of Khashaveh et al. (2008) revealed that
the application of spinosad dust formulation at higher rates and for longer exposure
intervals could control T. castaneum in different oilseed types.

Denloye et al. (2008) reported that both Sumithion® (fenitrothion) and
Actellic® (primiphos-methyl) were effective for controlling C. maculatus and S.
zeamais at concentrations higher than that of 5 mg/kg which have been
recommended by manufacturers.

Table 2 shows the LCsy (ppm), Toxicity index (%) and Relative potency (fold)
of the four tested insecticides against the rust red flour beetle adults (T.
castaneum) after 24, 48 and 72 hours.

Table (2): LCso values, Toxicity index and Relative potency of the tested
insecticides against T. castaneum adults (after 24, 48 and 72 hrs

bioassay)
Treatment Calcu(ls:ﬁ:) LCso Toxicity index % Relatl\(/fi%c;tency

After 24 hrs

Primiphos-methyl 35.91 51.91 2.40

Lambade-cyhalothrin 86.29 21.60 1.00

Chlorpyrifos 23.99 77.70 3.60

Spinetoram 18.64 100.00 4.63
After 48 hrs

Primiphos-methyl 22.93 41.39 1.00

Lambade-cyhalothrin 16.78 56.55 1.37

Chlorpyrifos 14.63 64.87 1.57

Spinetoram 9.49 100.00 2.42
After 72 hrs

Primiphos-methyl 14.74 22.25 1.00

Lambade-cyhalothrin 3.28 100.00 4.49

Chlorpyrifos 8.55 38.36 1.72

Spinetoram 412 79.61 3.58

After 24 hrs bioassay, it was confirmed that lambde-cyhalothrin was the least
efficient toxicant (LCsp = 86.29 with toxicity index equal to 21.6% and relative
potency of 1.00 1fold, respectively). After 48 hrs, spinetoram still had a strong
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action on T. castaneum (LCso - 9.49 ppm, toxicity index 100% and relative potency
2.42 fold), followed by chlorpyrifos (LCso = 14.63 ppm, toxicity index 64.87 % and
relative potency 1.57 fold). Primiphos-methyl was the lowest efficient toxicant (LCsg
= 22.93 ppm with a toxicity index of 41.39% (of spinetoram) and relative potency of
1.00 fold). After 72 hrs, each of spinetoram and lambde-cyhalothrin gave strong
action on T. castaneum represented by their high toxicity and reduced LCsg values
(Toxicity index of 79.61 & 100% and relative potency of 3.58 & 4.49 folds,
respectively.)

2. Efficacy of the tested insecticides against S. oryzae

Table 3 shows the extracted parameters of the toxicity of different tested
concentrations of evaluated insecticides expressed as the LCso value (ppm),
fiducial limits, slope value and regression equation of each of these tested
insecticides against Sitophilus oryzae adults after 24, 48 and 72 hours of exposure.
After 24 hrs of exposure, chlorpyrifos and spinetoram were equally high toxic
against S. oryzae adults showing merely the same LCsy values of 14.56 and
13.38ppm, respectively.

Again, the further exposure of the adults of the rice weevil S. oryzae to the
tested insecticides up to 48 and 72 hrs revealed that chlorpyrifos was as toxic as
spinetoram and comparatively were more toxic and superior to the other tested
compounds (LCs50=5.73 and 5.29 ppm, respectively) after a 72 hrs bioassay versus
lambda-cyhalothrin which was the least toxic compound (40.62ppm). Moreover,
chlorpyrifos was as toxic as spinetoram.

From the previous results, it could be concluded that spinetoram was the
utmost highly toxic insecticide against S. oryzae followed by chlorpyrifos, and
primiphos-methyl after 24 and 48hrs. Also spinetoram was the superior and highly
toxic one against S. oryzae, followed by chlorpyrifos, lambda-cyhalothrin and
primiphos-methyl after 72hrs.

Samson and Parker (1988) found that deltamethrin was not effective against
Sitophilus spp. Our results agree with those results reported by Kljajic et al.
(2007) who found that the most toxic insecticides to S. oryzae adults were
bifenthrin and dichlorvos, and the least toxic was pirimiphos-methyl. Also, Getchell
and Subramanyam (2008) reported on the comparison of the time required for
killing 50% (LTs0) and 95% (LTgs) and showed that R. dominica adults were
consistently and significantly more susceptible and died quickly than S. oryzae
adults when exposed to spinosad treated commodities.

Kavallieratos et al. (2010) stated that the lowest dose of spinosad was highly
effective (>90%) against R. dominica and S. oryzae. In the case of T. confusum
combination of longer exposures with higher doses was required for each
formulation to be effective. Our results disagree with those arrived at by Rumbos
et al. (2013) who found that Sitophilus species were highly susceptible to two
pirimiphos-methyl formulations, since complete mortality (100%) was achieved
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while the present investigation showed that S. oryzae was more susceptible to
spinetoram and chlorpyrifos.

Table (3): Response of Sitophilus oryzae to primiphos-methyl, lambde cyhalothrin,
chlorpyrifos and spinetoram

Fiducial limits
(ppm)
Lower-Upper
Primiphos- methyl

Bioassay LCso
time (hrs) (ppm)

Slope Regression
Equation

24 35.05 29.13 - 42.22 1.90 =-2.94+1.90x*

48 21.73 18.19 — 25.95 1.93 Y=-2.58+1.93x

72 14.13 11.64—-17.12 2.25 Y=-2.59+2.25x

Lambda- cyhalothrin

24 82.04 47.59 — 146.01 0.85 Y=-1.63+0.85x

48 40.62 27.22 —61.44 0.90 Y=-1.46+0.90x

72 9.86 6.34 — 15.05 0.82 Y=-0.81+0.82x
Chlorpyrifos

24 17.09 14.56 — 20.04 2.52 Y=-3.10+2.52x

48 9.96 7.67 —12.87 2.06 Y=-2.06+2.06x

72 5.73 3.95-8.24 2.12 Y=-1.61+2.12x
Spinetoram

24 17.22 13.38 — 22.09 1.50 Y=-1.86+1.50x

48 9.33 7.14-12.09 1.53 Y=-1.48+1.53x

72 5.29 3.99-6.94 1.61 Y=-1.17+1.61x

*x=log concentration

The exhibited results in Table 4 show the calculated values of LCso (ppm),
Toxicity index (%) and Relative potency (fold) of the four tested insecticides against
the rice weevil adults S. oryzae after 24, 48 and 72 hours. After 24 hrs, chlorpyrifos
had the strongest action against S. oryzae (LCso - 17.09 ppm with a toxicity index
of 100% and relative potency of 4.80 fold). Spinetoram was as effective as
chlorpyrifos LCsg - 17.22 ppm with a toxicity index of 99.24% and relative potency
of 4.76 fold) followed by primiphos-methyl (LCso = 35.05 ppm with toxicity index
equal to 48.76% and relative potency of 4.27 fold). Lambde-cyhalothrin was the
lowest efficient toxicant (LCso = 82.04 with toxicity index equal to 20.83 and relative
potency of 1.00 fold). After 48 hrs of exposure, spinetoram had a strong action on
S. oryzae (LCso - 9.33 ppm with toxicity index of 100% and relative potency of 4.35
fold), while lambde-cyhalothrin was still the lowest efficient toxicant (LCsy = 40.62
ppm, with toxicity index of 22.97% and relative potency of 1.00 fold). Furthermore,
after 72 hrs, spinetoram had a strong action against S. oryzae showing its high
toxicity (LCso - 5.29 ppm with a toxicity index of 100% and relative potency of 2.67
fold). On the other hand, primiphos-methyl was the lowest efficient toxicant (LCso =
14.13 ppm with toxicity index 37.44% and a standard relative potency considered
for the least efficient compound that equal 1.00).
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Table (4): LCso values, Toxicity index and Relative potency of the tested
insecticides against S. oryzae adults (after 24, 48 and 72 hrs

bioassay).
Calculated LC;,  Toxicity index  Relative potency
Treatment (ppm) (%) (fold)

After 24 hrs
Primiphos- methyl 35.05 48.76 2.34
Lambde-cyhalothrin 82.04 20.83 1.00
Chlorpyrifos 17.09 100.00 4.80
Spinetoram 17.22 99.24 4.76

After 48 hrs
Primiphos- methyl 21.73 42.94 1.87
Lambde-cyhalothrin 40.62 22.97 1.00
Chlorpyrifos 9.96 93.67 4.08
Spinetoram 9.33 100.00 4.35

After 72 hrs
Primiphos- methyl 14.13 37.44 1.00
Lambde-cyhalothrin 9.86 53.65 1.43
Chlorpyrifos 5.73 92.32 2.47
Spinetoram 5.29 100.00 2.67

From the afore-mentioned results, it could be revealed that the spinosyns
having potent activity, lower environmental effect and unigue mode of action
toward insects and can control insect strains resistant to other grain protectants
(malathion, chlorpyrifos ...etc). Therefore, the application of spinetoram would be
realty valuable as a good protectant against stored-grain insect-pests. Though, its
application could be recommended and involved within integrated stored- product
pest management programs for protecting grain stores from the insect infestation.
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Effect of Bio,Organic and Nitrogenous Fertilization on The
Productivity of Some Rice Cultivars (Oryza sativa, L.)
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Abou EI- Soud
* Plant Production Dept., Fac. Agric. (Saba Basha) Alexandria University, Egypt
** Rice Research and Training Center, Field Crops Res.Inst, ARC. Egypt

ABSTRACT: Two field experiments were carried out at the Experimental Farm of the
Faculty of Agriculture (Saba Basha), Alexandria University, at Abees region, Alexandria. Egypt
during the two growing seasons 2013 and 2014 to study the effect of bio- organicand
nitrogenous fertilization on the productivity of some rice cultivars (Oryza sativa, L.).The applied
experimental design was splitsplit plot with three replicates. The main plots were conducted for
the three rice cultivars (Sakha 106, Sakha 104 and Giza 178), while the four nitrogen fertilizer
levels (Control, 40, 60 and 80 kg N/fed), as urea for 46.5% were arranged in the sub-plots and
three bio-organic (uninoculation, compost and A-Mycarrhizal) which were arranged in the sub-
sub plots. The main results could be summarized as follows (1) Sakha 104 cultivar significantly
surpassed the other cultivars in all yield and its components l.e. panicle weight, number of filled
grains/panicle, number of panicles/m? 1000- grain weight, straw, grain and biological yields/ha
as well as harvest index. (2) Application at 60 kg N/fed, gave the highest all characters under
study But applying 60kg N/fed gave significantly the highest Hulling, milling and head rice
percentage. (3) Application with 60 kg N/fed with A-mycorrhizal inoculation was the best
combination to obtain the highest values of panicle weight, number of panicles/m?, 1000- grain
weight, grain and biological yield/ha and harvest index as well as milling percentage.

The highest most traits except number of filled grains/panicle and straw yield were
obtained from the combination of applying 60 kg N/fed and A-Mycorrhizal inoculation with
sakha104 rice cultivar.

Key words:N- fertilizer, bio-organic, oryza sativa cultivars, organic, yield and its components.

INTRODUCTION

Rice(Oryza sativa, L.) is an important food in the diet of the world
Population (FAO, 2004). Half of the worlds population eat rice daily and depend
on it as their staple food. Rice occupies conspicuous position in the
predominately agricultural economy of Egypt this attention is required to imrove
its yield, quality characters and quality of elements nutrition (Chemma, 2004
and Yousef, 2007).

Nitrogen is one of three essential macronutrients for plants growth and
yield. So, mineral nitrogen fertilizers are widely used in agriculture all over the
world and also in Egypt. Nitrogen fertilizers is applied to meet the needs of the
crop during the early growth stages and accumulate in the vegetative parts to
be utilized for grain formation (Salem, 2006). Also, nitrogen fertilizers has a vital
role in the contents of nitrogen% rice grains and nitrogen uptake by plants
(Ebaid and Ghanem, 2000).

The present study was mainly directed to maximize the productivity of
some rice cultivars through applying adequate organic fertilizer to reduce the
environmental pollution in addition to improving soil chemical and physical
properties which leads to improving grain yield and grain quality of rice under
North Delta condition Egypt (El- Nory, 2008 and Badr, 2012). Compost is a
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perfect fertilizer made of natural substances like farm residue and animal
manure, which have been through an ageing process. Making compost takes a
little time and effect, but it's wonderful, it improv’s the physical and chemical
conditions of paddy soil (El- Ekhtyar, 2007).

Utilization of biological N2 fixation (BNF) can decrease the application of
mineral N fertilizer and reducing environmental ranks (Choudhury and Kennedy,
2004). Also, Mycorrhizal fungi play an important role in whole plant nutrient
balance by aiding in the uptake of limiling nutrients and maintaining the nutrient
balance (Ning and Gumming, 2001) using biofertilization or microbial inoculates
to replace of increase the efficiency of chemical fertilizer partially or totally in
effective in reducing the cost of crop production and maintaining the natural
fertility of soil (Radwanet al., 2008 and Tabl, 2014).

The information on role of nitrogen fertilizer levels and bio- organic
fertilization as well as their combinations on production of rice are very scanty.
Therefore, there is an urgent need to study the response of some rice cultivars
to nitrogen levels and bio- organic fertilization on yield components and grain
yield as well as grain quality under the conditions of Abees region, Alexandria
Governorate.

MATERIALS AND METHODS

Two filed experiments were carried out at the Experimental farm of Faculty
of Agric. (Saba Basha) Alexandria University, during the two successive
summer seasons of 2013 and 2014. Field experiments were conducted to study
the effect of nitrogen fertilizer levels and bio- organic fertilization on yield and its
components and some grain quality characters of three rice cultivars (Oryza
sativa, L.) namely Giza 178, Sakha 104 and Sakha 106.

Soil samples of the experimental sites were taken at the depth of (0- 30cm)
physical and chemical analyses are presented in Table (1) were don according
to Chapman and Pratt (1978) while organic fertilizer analyses were Presented in
Table (2).

The compost from solid waste as organic fertilizer was obtained from
Abees Factory in the form of fine compost. Organic fertilizer was applied at a
rate of 8 ton/fed and inculpated with the soil two weeks before sowing to a
depth of 10- 15 cm. the Nursery seedbed was well ploughed and dry leveled-
Phosphorus fertilizer in the form of single calcium super phosphate (15.5% P2Os)
was added at the rate of 240 kg/ha (100 kg/fed) before tillage. Nitrogen in the
form of urea (46%N) at the rates of (control 40 kg N, 60 kg N and 80 kg N/fed),
was added in two portions.2/3 Basel in dry soil before the first irrigation and 1/3
at panicle initiation. Zinc sulphate (22% Zn) at the rate of 50 kg/ha (20 kg/fed)
was added after pudding and before planting. The preceding crop was Egyptian
clover (Trifolium olexandrinum, L.) for the two growing seasons. All cultivation
practices were done according to the common practices in rice growing.
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With A-mycorrhizal fungi with fungi (Glomus maciarpuim) strain an
inoculants for rice from plant production Dept. (Saba Basha) Alex. Univ. at a
rate of 250ml of infected roots and was mixed with seeds.

The experimental design was split- split plot with three replication. The
main plots included three rice cultivars i.e. Giza 178, Sakha 106 and Sakha 104,
while the nitrogen fertilizer levels (i.e. control, 40, 60 and 80 kg N/fed) was
arranged in the subplots. Bio, organic fertilizers uninoculation, compost and A-
Mycorrhizal were allocated to sub sub plots. The plot area was 10.5 m? (3.5m
length and 3m width). Rice seeds at the rate of 100 kg/ha were soaked in fresh
water for 24 hours then drained and inoculated. For 48 hours to hasten early
germination. The pre- germinated seeds were uniformly broadcasted in the
nursery on 4™ May in 2013 and 2014 seasons.

Table (1): The physical and chemical properties of the experimental soil
2013 and 2014 seasons

Soil properties 2013 2014
A- Particle size distribution (%):
Sand 13.90 14.30
Silt 42.10 42.70
Clay 44.00 43.00
Soil texture Sand clay soil  Sand clay soil
B- Chemical properties:
pH (1:1) 7.80 7.90
EC (1:1) (ds/m) 3.40 3.45
1- Soluble cations(meq.1")
K* 0.85 0.90
Ca™ 4.20 4.30
Mg™ 3.25 3.20
Na*™ 8.25 8.30
2- Soluble anions (meq.17)
CO3+ HCO; 2.80 2.70
CL 11.90 11.80
SO, 0.40 0.45
Calcium carbonate (%) 7.60 7.50
Organic matter (%) 0.90 1.00
Total nitrogen (%) 0.44 0.48
Avaliable Phosphorus (mg/kg) 10.8 11.3
Avaliable K (mg/kg) 123.60 118.70
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Table (2): Chemical analysis of organic fertilizer (Compost)

Parameters 2013 2014
pH 1:2.5 (soil suspension) 7.75 7.73
EC ds/m (soil pastic) 3.4 3.4
N (total) % 1.6 1.7
Organic carbon (%) 22 21
Ash (%) 46 44
C/N ratio 18:1 17:1
P (mg/kg) 80.2 80
K (mg/kg) 115.5 114.6

Data recorded

1- Yield and its components:
- Panicle weight (g), number of filled grains/panicle, Number of panicles/m?,
1000- grain weight (g), Grain yield (ton)/ha, straw yield ton/ha, biological yield
(ton)/ha and harvest index.

2- Grain quality characters:
Milling characters
Hulling percentage, milling output and head rice percentage were estimated
according to the methods reported by Adair (1952).

2-1- Hilling percentage
About 150¢g cleaned rough rice samples at moisture content 12- 14%
were estimated using experimental huller machine (Satake) at Rice
Technology and Training Center, Alexandria.
Brown rice weight
Huilling%= x 100
Rough rice weight

2-2- Milling percentage
Brown rice was consequently milled using milling machine model TMO5
at Rice Technology and Training Center, Alexandria, The milled rice
sample was then collected and weighted taken and percentage of total
milled rice was calculated by the following equation.
Milled rice weight
Hilling%= x 100
Rough rice weight
2-3- Head rice percentage
Whole milled grains were separated from milled rice using rice — sizing
device. Then, the percentage on head rice yield was obtained and
calculated as follows:
Whole grain weight
Head rice%= x 100
Rough rice weight
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Statistical analysis:

All data collected were subjected to analysis of variance analysis
according to Gomez and Gomez (1984) Treatment means were compared by
Duncan’s multiple range test (Duncan, 1955). All statistical analysis was
performed using analysis of variance technigue by means of IRRISTAT
computer software package.

RESULTS AND DISCUSSION

1-Yield and its components:

Data in Tables (3 and 4) revealed that the differences among the studied
rice cultivars in yield components i.e. panicle weight, number of filled
grains/panicle, number of panicles/m?, 1000- grain weight, grain yield (ton)/ha,
straw yield (ton)/ha, biological yield (ton)/ha, harvest index (%) in both seasons
were significant. Sakha 104 cultivar significantly surpassed the other cultivars in
all yield and its components characters under study. These differences may be
due to the genetic differences and the differences in 1000- grain weight might
be attributed to the variation in translocation rate of photosunthelic from leaves
to the storing organs i.e. the grains. The trends of the obtained results are in
good accordance with that reported by many investigators such as Salem
(2006), Radwan et al. (2008), Tabl (2008), Abou- Khalifa (2012).

Data in Tables (3 and 4), clear that increasing nitrogen fertilizer levels
significantly increased grain, straw biological yield (ton/ha) and harvest index
(%) in both seasons. This increase in grain yield could be attributed to the
significant increase in panicle weight, number of filled grains/panicle, number of
panicles/m? and 1000- grain weight in both seasons. Application of nitrogen
fertilizer at level of 60 kg N/fed, gave the highest yield and its components
compared to the other levels of application. The effect of nitrogen fertilizer may
be attributed to the role of nitrogen in promoting the vegetative growth and
moristemic activity during growth. Such finding is in agreement with those of
Ebaid and Ghanem (2000), Abou- khalifa (2001), Badawi (2002) and Salem
(2006).

With regard to the effect of bio- organic fertilization on rice yield and its
components the results are shown in Tables (3 and 4). It could be concluded
that inoculation of rice grains with A-mycorrhizal inoculation encourage the
increase of panicle weight, number of filled grains/panicles, number of
panicles/m?, 1000- grain weight, grain straw and biological yield (ton)/ha and
Harvest index (%) when compared with the uninoculation (control) in both
seasons. This may be due to the effect of A- Mycorrhizal inoculation which
plays an important role in the assimilation of rice cultivars that reflected on
enhancing this characteristic. Alas, the could be attributed to the role of plant
phytohormones like IAA, Gas and CKs which promote plant growth cell division,
breaking the aperial dominances, hence encouraging the photosynthesis and
assimilator accumulation (EI- Khowas, 1990). Similar results were obtained by
Radwanet al. (2008), Wijebandara et al. (2009) and Tabl (2014).
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It is clear from Tables (3 and 4) that the highest panicle weight, number of
panicles/m?, 1000- grains weight, grain yield (ton)/ha, biological yield (ton/ha)
and harvest index (%) were recorded under the treatment including the
combination of Sakha 104 cultivar and applying 60 kg N/fed in 2013 and 2014
seasons.

As for the interaction between rice cultivar and bio- organic fertilization on
panicle weight, number of panicles/m?, 1000- grain weight, grain and biological
yield (ton/ha) as well as harvest index there was significant effect in the two
seasons, Table (3 and 4). Sakha 104 cultivar and A- Mycorrhizal inoculation
recorded the highest values of three traits.

The interaction between nitrogen fertilizer levels and bio- organic
fertilization was significant in the same traits in both seasons, Tables (3 and 4).
The highest grain yield (ton)/ha was attend by applying 60 kg N/fed with A-
mycorrhizal inoculation. The results in Tables (3 and 4) indicate that the same
traits except number of filled grains/panicle was recorded by Sakha 104 cultivar
and applying 60 kg N/fed with A- mycorrhizal inoculation in both seasons.

2-Grain quality characters:
It is clear that hulling, milling and head rice percentages of the three tested
cultivars varied significantly in both seasons, Table (5).

The highest hulling percentage (83.17%) in the first season. Milling
percentage (73.06 and 73.22%) and head rice percentage (66.91 and 65.35%)
in both seasons, respectively belonged to Sakha 104 cultivar. These differences
may be due to the differences in the genetic structure and its interaction with
environmental conditions. Similar differences among rice cultivars in grain
quality were reported by EI- Ekhtyar (2004).

Obtained results recorded in Table (5) revealed that hulling, milling and
head rice percentages in grains were significantly affected by adding nitrogen
fertilizer levels. The highest values of all grain quality characters were obtained
by 60 kg N/fed compared with check (control). Increase in hulling milling and
head rice percentages as a results of increasing of nitrogen levels to up 60 kg
N/fed may be due to increasing nutrient availability. Similar results were
obtained by Seedek (2001) and EI- Hissewyet al. (2005).

Percentages data in Table (5) indicated that of hulling, milling and head
rice significantly increased by inoculation of rice grain with A-mycorrhizal
inoculation when compared with uninoculation (control) treatment during the two
seasons. This may be due to A- mycorrhizal inoculation had favorable effect on
grain quality characters via improved growth, escalating photosynthetic rate
consequently improving both grain yield and grain quality as shown in Table (5).

Data documented in Table (5) show that the interaction between Sakha
104 cultivar and applying 60 kg N/fed produced the highest values of milling
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percentage in both seasons. In both seasons of study Sakha 104 cultivar and A-
mycorrhizal inoculation was recorded the highest values of milling percentage.

Data in Table (5) reveal that the highest milling percentage were recorded
by applying of 60 kg N/fed and the A-mycorrhizal inoculation in both seasons.
Also, data in Table (5) reveal that highest values of milling percentage were
recorded by Sakha 104 cultivar when it was fertilized with applying 60 kg N/fed
and A- mycorrhizal inoculation in both seasons.

From the above mentioned results and under the condition of the present
study it, could be concluded that the most economic fertilization treatment for
maximum yield and its components of rice Sakha 104 cultivar as well as grain
quality character sties in Alexandria are applying 60 kg N/fed with A-
mycorrhizal inoculation which hence reduced the cost of production and
pollution which could occur by excessive use of chemical fertilizer.
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ABSTRACT: Fruit development affects fruit quality and quantity.Study of fruit development on
the molecular level is very important step toward improvement of fruit production. Setting a
comparison between dry- and fleshy-fruit species, across different stages of fruit development, is
one way of studying the key factors regulating fruit development. The Solanaceae family found
promising in this regard, in which many berry and dry fruit species belong to a common evolutionary
history and genetic ancestry; thus theexpression level and role of many similar genes can be
compared between two different fruit-type species but arehighly similar in their genetic backgrounds
as a member of the solanaceace family.To investigate the molecular processes important in fruit
development and differentiation, two model plants were used; tomato (Solanum lycopersicum)and
flowering tobacco (Nicotiana sylvestris). In comparison between Tomato and flowering tobacco,this
paper study the expression level of ten candidate genes hypothesized to play a role in the
development of dry vs fleshy fruits. RT-PCR and qRT-PCR were used to assess expression in
different tissues and at different developmental stages.

Keywords:fruit development, dry fruit, fleshy fruit, Solanum lycopersicum

INTRODUCTION

Fruits vary in form and function, but among the most conspicuous and
economically important differences are those of the pericarp. In particular, many
fruits fall into one of two categories: fleshy indehiscent (e.g., berries, in which the
pericarp layers proliferate) or dry dehiscent (e.g., capsules, in which the pericarp
becomes lignified). Comparative molecular studies in closely related species allow
us to identify the genetic mechanisms underlying fruit development such as
differentiation of a fleshy versus a dry pericarp.

Molecular mechanisms of fruit development have been characterized
inArabidopsis thaliana (Brassicaceae)(Gu et al., 1998; Ferrandiz et al., 2000;
Dinneny et al., 2005; Fuentes et al., 2012). However, Brassicaceae are not suited
to a comparative study as the family is characterized by a single dry dehiscent fruit
type (silique)(Cronquist, 1981). A more amenable framework for comparative study
of dry vs. fleshy fruit is provided by the Solanaceae family. Solanaceae included
many berry fruit type(e.g. Tomato and eggplant) and many dry fruits (e.g.
Nicotiana). Despite having different forms of fruit, Solanaceae family have a
common evolutionary history and genetic ancestry; thus the roles of orthologous
genes can be compared in genetic backgrounds that are highly similar (Wang et
al., 2015).
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Fruit development has been studied in tomatoand the process has been
divided into four stages (Tanksley, 2004; Carrari and Fernie, 2006): (1) ovary
development prior to fertilization of the ovules, (2) a period of cell division triggered
by fertilization, (3) the cessation of cell division and the onset of cell expansion,
and (4) ripening. A comparative anatomical study done byPabén-Mora and Litt
(2011) showed the four corresponding stages can be identified in the development
of capsules: (1) ovary development; (2) onset of cell division; (3) cessation of cell
division accompanied by lignification; and (4) final maturation.

Although Most analyses of fruit development in tomato have focused on
molecular changes occurred during stage 4 (ripening) (Barry et al, 2005;
Giovannoni, 2007; Chen et al., 2015), the changes that are responsible for the
dramatic differences in structure between capsules and berries initiated at stage 2
(Pabén-Mora and Litt2011). Few studies have shown that genes acting prior to
fertilization (during stage 1) influence fruit shape and size (Xiao et al., 2009), and
that fertilization (stage 2) triggers many ripening-related transcriptional changes in
the pericarp (Gillaspyet al., 1993; Xiao et al., 2009).

This study uses a comparative approach to identify differences in
expression level of some genes that may play role in capsule and berry
development in Solanaceae. Due to their numerous genetics resources
available,dry fruit species (Nicotiana sylvestris Speg. (Flowering tobacco), and
fleshy fruit species (Solanum lycopersicum L. cv.Micro-Tom (tomato) were used.
We performed reverse transcription- polymerase chain reaction(RT-PCR) to
compare expression of 10 genes in various organs and during vegetative and fruit
development in both species. Quantitative (QRT-PCR) were further used to study 6
genes out of 10 to look in depth at their level of expression during the 4 stages of
fruit development to identify candidate genes for further functional studies

MATERIALS AND METHODS

Tissue collection:

For all experiments, five plants each of S. lycopersicum cv. Micro-
Tom(tomato) and N. sylvestris (flowering tobacco) were grown under growth
conditions of 22°C, and 12 hours light.For qRT-PCR, ovaries/fruits from both
Tomato and Nicotiana were collected at different stages of fruit development as
characterized by Pabdn-Mora and Litt2011. In Tomato; stage 1(anthesis; once
flower open), stage 2 (2 days post-anthesis; T2),Stage 3(13-days post-anthesis;
T13) and stage 4(breaker fruit stage; TBR). On the other hand,in Nicotiana; stage
1(at anthesis; once flower open), stage2 (4-days post-anthesis; N4), stage 3 (7-
days postanthesis; N7) and stage 4 (18-days post-anthesis; N18). For RT-PCR,
tissue were collected from stem, leaf, young bud, and bud pre-anthesis.All tissue
samples were collected from three biological replicates and stored at -80°C.
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In situ hybridization:

Flowering tobacco fruits at anthesis and 1—6 days post-anthesis (DPA) were
collected and fixed for four hours under vacuum on ice in freshly prepared FAA
(50% ethanol, 3.7% formaldehyde and 5% glacial acetic acid). Samples were
subsequently prepared for sectioningat 10 um with a steel blade. For probe
synthesis, RNA from bud were used for cDNA synthesis as below. For the
antisense probe, a 300 bp fragment of histone H4 was amplified using Forward
primer a reverse primer carrying a T7 promoter sequence (H4 F:
GTCTGGTCGTGGAAAGGGAGGCAAGGG; H4 R T7:
CTTAATACGACTCACTATAGGGTTAACCGCCAAATCCATACAGAGTCC). For a sense probe,
the T7 promoter sequence added on the forward primer (H4 F T7:
CTTAATACGACTCACTATAGGGGTCTGGTCGTGGAAAGGGAGGCAAGGG; H4 R:
TTAACCGCCAAATCCATACAGAGTCC). Amplified products were used to synthesize
Digoxigenin (DIG)-labeled RNA probes with T7 polymerase (Roche Applied
Science),RNA in situ hybridization was performed according to De Martino et
al.(2006), with an overnight hybridization at 52°C.Images of the slides recorded
using a microscope-mounted Nikon DXN1200c digital camera.

Reverse transcription PCR (RT-PCR) expression analyses:

Total RNA was prepared from approximately 100 mg of each of the 11
tissue types collected from each species using the Trizol reagent (Invitrogen).
After DNAse treatment,Total RNA was reverse transcribed using 1.5 pg of RNA
with random hexamers and the High Capacity cDNA Reverse Transcription Kit
(Applied Biosystems). To evaluate expression levels, cDNA template was diluted to
a standard concentration 20 ng/puL. 18S was used as a control. PCR was
performed in 25uL reactions containing 12.5 pL of PCR mix, 5 nmoles of each
primer, and 20 ng of cDNA. Cycling parameters start with 1 cycle at 94°C for 5
minutes, 30 cycles at 94°C for 30 s, [Ta]°C for 30 s, 72°C for 30 s followed by final
extension step at 72°C for 5 min.

Quantitative Real-Time RT-PCR (qRT-PCR):

The selected genes were evaluated using gRT-PCR at the four stages of
fruit development. Total RNA from stages 1, 2, 3, and 4 fruits collected from three
plants per species was prepared using the RNAqueous Kit (Ambion) according to
manufacturer’s protocols. The cDNA for gqRT-PCR was prepared using 2.0 ug of
total RNA per sample, the Superscript Il First Strand Synthesis System
(Invitrogen), and random hexamers. In nuclease —free reaction volume of 25 uL, 10
ng of cDNA template was mixed with 12.5 uL of 2x FastStart SYBR Green PCR
Mastermix (Applied Biosystems), 250uM of forward and reverse primers. Relative
quantification(RQ) values were used as standardized expression values and
expression ratios were generated by dividing each flowering tobacco RQ value by
the RQ value of the tomato ortholog. For each gene and tissue, the three
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biological replicates, each with three technical replicates, were evaluated.
Elongation factor 1 alpha(EF1a) genewas used as a reference gene for all
samples.

To design primers, candidate gene contigs were aligned with close BLAST
hits of SGN unigene sequences. These alignments were used for designing gene-
specific primers using the Primer Express software (Applied Biosystems). Primer
sequences shown in table 2Thermocycling was performed on an ABI-PRISM 7300
Real-Time PCR system (Applied Biosystems) using the default conditions of 2 min
at 50°C, 10 min at 95°C, and 40 cycles of the following: 15 sec at 95°C and 1 min
at 60°C. Relative quantification (Logio RQ) values were plotted and the lowest gene
expression value from all replicates was calibrated to 0 to eliminate negative
values. Analysis of Variance (ANOVA) and Tukey-Kramer tests were performed in
Excel 2007 to test for significant differences in expression.

RESULTS AND DISCUSSION

During stage two, the anatomical and morphological differences that
distinguish berries from capsules become manifest (Pabén-Mora and Litt, 2011).
This stage, which marks the onset of fruit development per se, is initiated at 2 DPA
in tomato (Gillaspy etal., 1993), and consistent with the onset of rapid and prolific
cell division in the pericarp and so rapid growth in fruit size (Bertin et al.,
2003).Flowering tobacco capsules undergo a similar (albeit lesser) increase in size
starting at 4 DPA, this delay in the onset of growth relative to tomato may be due to
the larger style and thus much larger distance the pollen tube must cover to reach
the ovules. Testing the expression of histone H4, as a markerof active cell division
(Schantzet al., 2001), show that stage 2, onset of cell division, initiated at 4DPA of
tobacco capsule development (Fig.1).

Selection of candidate genes for additional analyses:

Literature searches and results fromTOM2 microarray, 70-mer oligo array with
1200 unigenes represented (data not shown)were used to select 10 candidate geneson
the basis of differential expression at stage 2 (>2-fold difference in expression). We
focused on transcription factors and genes with predicted functions related to fruit
development processes such as cell division and lignification. A putative
assessment of orthology was made based on BLAST searches of GenBank and
Sol Genomics Network (SGN). We named genes as follows: (1) if published names
were available for both or either species, those names were used (e.g., SIFUL2,
NsMADS1,SIETR4); (2) if neither species had a published name, we used the
name of the top BLAST hit, adding the prefixes “SI’ or “Ns” (e.g.,SIUGD,NsUGD).
Table 1is showing Gene names and abbreviations, SGN unigene numbers
andGenBank ID.
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RT-PCR expression analyses:

The expression patterns of the 10 candidate genes were evaluated in 11
tissues including vegetative tissues, early, and preanthesis buds, all floral organs
(sepal, petal, stamen and carpel) at stagei, and fruits at stages 2, 3, and 4.
Results are shown in Fig.2.All genes were expressed in leaves,preanthesis buds,
carpels and fruits at stages 1, 2, and 3 except NSEXT-LIKE and NsDWF1. The
gene expression in both vegetative and reproductive tissues support the notion that
most genes involved in fruit development are not specific to those processes but
also function in other aspects of plant growth and development.

Expression of NsDWF1, NsETR4, NsFW2.2, NsDDTFR18 and NsPalwas
seen in stems and leaves. As with tomato, expression in floral organs was
variable, in some cases reduced or absent in sepals (NSEXT-LIKE, NsMADST1,
NsUGD), or, in the case of NsFWZ2.2, absent from all floral organs except the
carpel. All genes were expressed in stage 1 carpels. Expression of NsSDWF1 was
not seen at later stages of fruit development. Expression of NSETR4 tapered off
during fruit development but expression of NsSMADS1, NsMADS3, NsPGIP, and
NsUGD appeared to remain constant.

As has been shown in RT-PCRjthe genes SIPAL3/NsPALS,
SLDDTFR19/NsDDTFR19, and SIH2A-LIKE/NsH2A-LIKE were expressed
constantly and at similar levels in all tissues in both species.Considering the high
probability of their pleiotropic functions; those three genes were excluded from
further analysis.SIPAL3 has been shown to be expressed in all organs of the
tomato plant (Lee et al, 1992); our results suggest that expression is also
consistent throughout carpel and fruit development. PAL catalyzes the first step in
the phenylpropanoid pathway, from which lignin is synthesized (Ro and Douglas,
2004); as lignification is one of the fundamental processes that distinguishes dry
and fleshy fruits, this seemed a potentially informative candidate. However, this
pathway yields many other metabolites found in a variety of tissues. H2A-LIKE
protein may play a role in chromatin structure and nucleosome assembly, and is
linked to stress-response and hormone factors (Clemens and Hake, 2012).
Although the microarray results (data not shown) show this gene to be expressed
at much higher levels in flowering tobacco, RT-PCR analysis suggests it does not
show any tissue specificity.

SIEXT-LIKE/NSEXT-LIKE were not included in further analyses because
preliminary qRT-PCR experiments produced inconsistent results that suggested
the possibility of more than one amplification product. Although little is known about
the gene SIEXT-LIKE/NSEXT-LIKE, it may be involved in cell wall extensibility
similar to other extensin proteins (Kieliszewski and Lamport, 1994).
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gRT-PCR expression analyses:

We performed gRT-PCR on 6 genes(SIDWF1/NsDWF1, SIETR4/NsETR4,
SIFW2.2/NsFWe2.2, SIFUL2/NsMADS1, SIMADS 1/NsMADS3, and SIUGD/NsUGD)
that exhibited dynamic expression patterns in the RT-PCR expression analysis.
QRT-PCR analyses were performed across all four stages of fruit development in
both species. This allowed us to evaluate differences in expression over the course
of fruit development as well as between the two species.

Results in Fig. 3 showed the averaged log-transformed relative transcript
quantities (RQ). We performed an ANOVA to test for significant differences in gene
expression among all 8 tissues (2 species, 4 developmental time points).
Significant differences were found between tissues for each gene (P<0.05), we
performed a Tukey-Kramer test to look for significant differences among fruit
development stages within each species, and between equivalent stages in the two
species (Fig. 3). In tomato, SIMADS1, FW2.2, and SIDWF1, were shown to be
differentially expressed across developmental stages. SIMADS1 showed
differences among all stages, with expression increasing to stage 3 and then
declining dramatically. FWZ2.2 expression was significantly different only between
stages 1 and 2, showing a strong increase at the onset of cell division. SIDWF1
was significantly different between stages 2 and 4, with a sharp drop at ripening.
In flowering tobacco, NsSDWF1 and NsMADS3 expression did not vary significantly
but NsSETR4, NsMADS1, NsFWZ2.2, and NsUGD were all differentially expressed.
NsFW2.2, andNsMADS1 showed a highly dynamic pattern across all four stages.
NsETR4 showed a significant increase at stage 4, and NsUGD showed a
significant decrease from stage 2to 3 followed by an increase to ripening at stage4.

Tests comparing equivalent stages in the two species showed that four of
the 6 genes, SIDWF1/NsDWF1Sl, SFW2.2/NsFW2.2, MADS1/NsMADS3,
andSIUGD/NsUGD, showed significantly different expression at stage
2.5IUGD/NsUGD showed consistently higher expression in flowering tobacco
compared to its lower expression in tomato. SIDWF1/NsDWF1 and
SIFW2.2/NsFW2.2 were differentially expressed at all but stage 4 (ripening);
SIDWF1 expression was barely detectable in flowering tobacco whereas its
ortholog was consistently fairly strong in tomato. Expression of
SIMADS1/NsMADS3 was significantly different at all stages except stage 3,
whereas, both SIETR4/NSETR4 and SIFUL2/NsMADS1 were only differentially
expressed in stage 3.

Comparison of the dynamics of expression of these 6 genes shows that in
tomato, expression of a number of genes tapered off as development progressed,
with a peak in expression at stage 2; this pattern is seen in all of the genes
analyzed except SIETR4 and SIFUL2)(Fig 3). This decline in expression at stage 4
suggests that downregulation of these genes may be required to promote the
processes of ripening such as cell wall softening. Conversely, in flowering
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tobacco, expression was strongest at stages 2 and 4 for all genes exceptNsDWF1.
This suggests that these genes may play an important role in capsule maturation
processes.

Candidate gene expression and putative function in dry and fleshy fruit
development
SIDWF1/NsDWF1:

The Arabidopsis DWARF1 gene encodes a membrane-bound protein
involved in brassinosteroid synthesis (Klahreet al., 1998). Brassinosteroid-deficient
plant Mutants in Arabidopsis and Tomato are severely dwarfed and have reduced
fertility in Arabidopsis and delayed fruit ripening in Tomato (Vardhini and Rao,
2002; Symons et al., 2006; Fu et al., 2008).The brassinosteroid-deficient “rinrei”
mutant of faba bean (Viciafaba) produces short seed pods (Fukutaet al., 2004).Our
results (Fig.3) indicate that NsSDWF1 is not expressed in flowering tobacco fruit
tissue after fertilization, stage 3 and 4, whereas SIDWF1 is expressed throughout
all four stages of fruit development, although expression decreases at stage 4.
Flowering tobacco capsules cease growth shortly after the onset of stage 2,
whereas tomato fruits continue to grow until stage 4; this duration of growth is
correlated with the expression of NsSDWF1 and SIDWF1, and is consistent with the
hypothesis that these genes regulate brassinosteroid synthesis and thereby
regulate growth processes.

FW2.2/NsFW2.2:

FW2.2 activity during early carpel development has been shown tocontrols
up to 30% of fruit weight variation and was the first gene underlying a quantitative
trait locus (QTL) that was identified by a positional cloning approach (Fraryet al.,
2000;Nesbittet al.,, 2001 ). Our analyses indicate that there were significant
differences in expression at equivalent developmental stages (stages 1-3) in
tomato and flowering tobacco, as well as significant differences among some
stages within each species (Fig.3). Expression, particularly in flowering tobacco,
appears dynamic; in this species it decreases sharply from stage 2 to 3 and then
increases again. This pattern is not consistent with cell division activity in capsule
formation (or seed development), suggesting either a different role for this gene or
the involvement of other factors in regulating cell division.

SIFUL2/NsMADST1:

SIFUL2 (also referred to as SIMBP7; Hilemanet al., 2006) is a member of
the AP1/FUL MADS-box transcription factors. The Arabidopsisortholog
FRUITFULL (FUL) is required for proper cell differentiation in the silique valves and
repression at the valve margins is required for proper lignification of the dehiscence
zone (Gu et al., 1998; Ferrandiz et al., 2000; Smykalet al., 2007). In general the
role of FUL genes in fleshy fruit development is unknown, although down-
regulation of VmTDR4 in bilberries suggests a role in anthocyanin accumulation
(Jaakola, 2010). Studies have identified four FUL orthologs in tomato, all but one
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expressed in fruit (Busiet al., 2003; Hilemanet al., 2006). In our analysis one of
these, SIFUL2, is expressed constantly throughout fruit development (Fig.3). In
contrast, expression of the flowering tobacco ortholog, NsMADS1, is highly
dynamic over the four developmental stages (Fig. 3). Expression is lowest at stage
3, correlated with the onset of lignification; however, it increases at stage 4 when
the capsule undergoes drying and dehiscence. The difference in expression
patterns suggests a role in processes that differentiate dry and fleshy fruit
development.

SIMADS1/NsMADS3:

SIMADS1 is a MADS-box transcription factor belonging to the SEPALLATA
(SEP) lineage (Hilemanet al., 2006). They found to be required for proper floral
organ identity (Pelaz et al., 2000; Prasad et al., 2005).Tomato SEP homologs, TM5
and TMZ29, repress fruit development in the absence of fertilization (Ampomah-
Dwamena et al., 2002). Leseberget al. (2008) found SIMADS1 protein interacts
with TM4, a tomato ortholog of Arabidopsis FUL, suggesting a possible role for
SIMADSH1 in fruit development. Hileman et al. (2006) showed expression during all
stages of fruit development with a steep drop at the final stage. Our results confirm
these data (Figs. 2, 3) including the sharp decrease in transcript quantity at stage 4
(Fig. 3). In contrast, expression of the flowering tobacco ortholog, NsSMADSS3, is
maintained at a relatively high level throughout capsule development. Jang et
al.(1999) and Dong et al.(2007) have suggested that Solanaceae SEP orthologs
function in regulating flowering time and apical dominance, but not during fruit
development. The higher and consistent levels of expression in flowering tobacco
relative to tomato (Fig. 3) suggest that this transcription factor may play a role in
differentiating dry fruit types.

SIUGD/NsUGD:

UDP-glucose dehydrogenases play a key role in the synthesis of
hemicelluloses, important fiber components of plant cell walls. This function is
suggested from the high expression of tobacco(N. tabacum) NtUDPGDH1 and2
(paralogs that are putative orthologs of SIUGD/NsUGD) in tissues undergoing
synthesis of secondary cell walls (Bindschedleret al., 2005). In our analyses,
expression of NsUGD was high throughout fruit development (Fig.3), which is
correlated with observation of enhanced secondary cell wall formation in 4 DPA
flowering tobacco fruits (Pabén-Mora and Litt, 2011). In contrast, expression of the
tomato orthologs, SIUGD, was consistently low at all four stages. This is consistent
with a role for UDP-glucose dehydrogenase in secondary cell wall synthesis, a
more prominent process in capsule than berry development, although the reason
for high levels of this transcript in flowering tobacco prior to anthesis, when there is
little secondary cell wall formation, remains unclear. In addition, hemicelluloses
are important components of all plant cell walls; thus, future functional analyses are
needed to clarify the role of this gene in fruit development.
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SIETR4/NsETR4:

Ethylene receptor 4 is a negative regulator of ripening as with its
downregulation in tomato lead to accelerated fruit ripening (Klee, 2002 ;Kevanyet
al., 2008). Silique development in Arabidopsis is not sensitive to ethylene
(Ferrandiz, 2002); however, ethylene insensitive transgenic petunia lines showed
delayed capsule maturation (Shibuya et al., 2004). This suggests a role in fruit
maturation in dry-fruited as well as fleshy-fruited Solanaceae. SIETR4 is not
expressed significantly differently among the four stages of fruit development in
tomato (Fig.3), which is in contrast to expectations that it should be downregulated
at stage 4 (ripening), but consistent with findings in other studies (Kevanyet al.,
2008). Expression of the ortholog in flowering tobacco, NsETR4, is similar to
tomato with the exception of stage 3, at which is significantly downregulated
(Fig.3).

Table (1): Candidate genes chosen for expression analyses.

Abbreviation Abbreviation

Closest BLAST hit in tomato in flowering Ulnr': (::iNor
(species, Gen Bank accession nhumber) Solanum tobacco(Nicoti 9
. ; GenBank)
lycopersicum  ana sylvestris)

MADS-BOX PROTEIN 1 (S. lycopersicum AY294329)
MADS-BOX PROTEIN 3 (N. sylvestris AAD39034) SIMADST NsMADS3 U591985
FRUITFULL-like MADS-box (S. lycopersicum
AY306156) MADS-BOX PROTEIN Il (N. sylvestris SIFUL2 NsMADSII U580493
AF385746.1)
EXTENSIN-LIKE PROTEIN (S. lycopersicum 3 :
AAT90376) SIEXT-LIKE NSEXT-LIKE® U222471
DWARF1/DIMINUTO (S. lycopersicum AAT90376) SIDWF1 NsDWF1? U213594

UDP-GLUCOSE DEHYDROGENASE
(Gossypiumhirsutum, GQ292787)
histone 2A-LIKE PROTEIN (Solanum melongena

SIUGD? NsUGD? U221859

SIH2A-LIKE® NsH2A-LIKE® U214809

BAA85117)

RIPENING-REGULATED PROTEIN DDTFR19 (S.

lycopersicum AAG49033) SIDDTFR19 NsDDTFR19 U578260
PHENYLALANINE AMMONIA LYASE 3 (S. b
lycopersicum M83314°) SIPAL3 NsPALZ M83314.1
FRUIT WEIGHT 2.2 (S. lycopersicum AF411809) SIFW2.2 NsFW2.22 AF411809
Ethylene receptor 4 (S. lycopersicum AY600438) SIETR4 NSETR4? N/A

*Column 1: the BLAST hit used to name the gene, the species from which it was derived, and the GenBank
accession number. Column 2 and 3: abbreviations used in tomato and flowering tobacco. ID refers to the
unigene identifier specific for the microarray probe for that gene was generated. °Name assigned in this paper.
®GenBank ID M83314.1 corresponds to an unpublished PAL gene determined to be SIPAL3 based on
comparison with sequences published in Lee et al. (1992).
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Figure (1): Cell division in flowering tobaccocapsule development. Histone H4 in
situmRNA hybridization. (A) Transverse section of the ovary at
anthesis showing segment of the ovary wall and ovules. Stainingis
absent in the ovary wall including inner layers(arrow). (B) Transverse
section of the developing fruit at four days postanthesis showing
segment of the pericarp and developing seeds. Stainingis present in
the inner layers of the pericarp(arrow), indicating active cell division.
Celldivision occurs in ovules and seeds throughout ovary andfruit

development.

Tomato Flowering tobacco
® o
w w
@ (13
- i
Qmwgﬁwm-:r wagammv
o &g O O ol a5 v v v o
55322558 REESS 255888
MO o0 omoOoOwmwmwmion Jom o o O;mwwm
SIMADS 1/ NsMADS3 - ]
SIFUL2/ NsMADSI = e i s G T T T ——
EXT-like e -~ - aee
DWE1 pr—— — —— e
[¥lels) pr—— [ — - pr—— — g —————
H2A-like| e
FPAL3 P ——— p———
fVV2.2 - — ——— — e — —— -—
18s

287

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Figure (2): RT-PCR expression profiles for 10 candidate genes in tomato and
flowering tobacco tissues. 18S was used as loading control. Stem
and leaf of vegetative tissue, Bud, bud preanthesis, Sepals, petals,
Stamen, and carpel at anthesis (stage 1); stages 2-4 of fruit

development.
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Figure (3): Quantitative RT-PCR results showing gene expression across four fruit
development stages in tomato (preanthesis; TP, 2-days; T2, 13-days;
T13, and breaker; TBR) and Nicotiana (preanthesis; NP, 4-days post
anthesis; N4, 7-days postanthesis; N7, and 18-days post anthesis;
N18). Six genes were analyzed with three biological replicates and
three technical replicates. Numbers above bars are relative expression
values. Error bars represent standard errors. Analysis of variance P
values are shown. *, expression levels differed significantly between
two stages within a species; -, significant differences between
corresponding stages in flowering tobacco and tomato (Tukey Kramer
test).
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Table (2): List of primers used for RT-PCR and qRT-PCR analysis

genes amplified

Primers sequences

SIMADS1 and NsMADS3

F:5TCAACTCGGACTCAGTTAATGTTGGATCAACTTAZ’
R:5 GTTTGAGTTGTTTGCCGGCCATAGCCCA 3’

F: 5 CAAAAGAAGGACAAGGCATTGCAAGA 3

SIFUL2 and NsMADSII R: 5 GTGGGAGCAACAGAGCCATGATCATCT 3
SIEXT-LIKE and NSEXT- | F: 5 TACTTATTGTGATATCGATAGCCCTTGTS
LIKE R: 5 CCAACATTACACTTAATTAGTGTACS’
SDWET F: 5GACGGAGAAGAACTTCTGGAGAAT 3
R: 5CTCTTGCTCAGCTTCCTGCACCTCCT 3
NSDWET F: 5 GGACCTATTTTGAGGGGTGAGGTCT 3
R: 5 GATGGCTCTATACTTTTTCCTGCAGTS'
SUGD F:5 TCGCATCACAGCCTGGAA 3
R: 5 TCGAGGCCTGGCTCATAGAT 3
NSUGD F: 5GGATGCTTATGCAGCCACAA 3
R: 5 ACTCATCCCACTCGGTCAAAA 3
SIHZA-LIKE® F:5 TGCTTTTGGCTGTGAGGAATGATGAA 3
NSH2A-LIKE F- 5 ATGGTGGTGTTCTTCCAAACATC 3
Both R: 5 GGAGATTTG GTAGCTTTGGA 3
F: 5CGAAGAATCACACAGCCCATAA 3
SIDDTFR19 R: 5TGGGTTTCTTGATTCCATTCCT 3
F: 5 CTCTGGTTCCGCAAGAACTTG 3'
NsDDTFR19 R: 5CCCAGGAAACACCGTCACA 3
SIPAL3 F: 5CCAGAACCAACTGCTGTGCCATT 3
NSPAL3 F: 5CCAGAACCAACTGCAGTACCATT 3
Both R:5 TTTTCGAGTTGCAGCCTAAGG 3
F: 5TCAGCTACATTCCATGATAAAAGAAGCTGC 3
SIETR4 and NsETR4 R: 5GAGTTTTTCAAGTTATTCTTCATATGGTTGG 3
SFWes F:5 GTGAAGATAAGTTTGATTAAAGTTGTTAT 3
' R: 5 ATTTAGCTGCAGGAAACTAATCCA 3
NeFW2.2 F:5 TATGTATAAGGTGTTATTTAATTT 3
' R: 5 ATAATTACCCCAATAATCGTAAGAT 3
o F: 5 ATTGGAAACGGATATGCTCCA 3
R: 5 TCCTTACCTGAACGCCTGTCA 3
- F-5 TGCATGGCCGTTCTTAGTTG 3
R: 5 GAGGTCTCGTTCGTTAACGGAAT 3
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ABSTRACT: This study describes the chemical speciation of Pb, Cr and Zn in soils of Abis
area in Egypt. The studied area is located at the North Western part of the Nile Delta, which
represents soils developed from lacustreine deposits at Abis region south of Mariut Lake and
covers about 40000 fed. Total 41 top soil samples (0-35 c¢cm) were collected from the area for
analysis. The total contents and fractions of Pb, Cr, and Zn were determined, and the mobility factor
and potential mobility were calculated. Small amounts of Pb, Cr, and Zn retrieved from the soluble
and exchangeable phases, the readily available for biogeochemical cycles in the ecosystem. Low
quantities of Pb, Cr and Zn could be available to plants. Zn is present in negligible amounts lower
than those of Pb or Cr. The results also indicate that most of the metals have high abundance in
residual fraction indicating lithogenic origin and low bioavailability of metals in the studied soil. The
values of average mobility factor for Pb, Cr and Zn in the soils of Abis area were 7.31, 6.74 and
0.51%, respectively which is less than 10%. Therefore, these elements are highly stable in soil. The
average potential mobility of Pb, Cr and Zn were 15.05%. 34.79% and 8.25% respectively. The Zn
had the least average potential mobility (8.25%). The order of average potential mobility of metals
soils agrees with the percentage reduction in concentration of residual heavy metal.

Keywords: Lead, chromium, zinc, chemical speciation, mobility, potential mobility

INTRODUCTION

Soils are the reservoir for many harmful constituents, (elemental and
biological), including heavy metals. Total elemental content of soils is useful for
many geochemical applications but often the speciation of these metals is more of
an interest agriculturally in terms of what is biologically extractable (Cottenie et al.,
1980). Speciation is defined as the identification and quantification of the different,
defined species, forms, or phases in which an element occurs (Tack and Verloo,
1995) and is essentially a function of the mineralogy and chemistry of the soil
sample examined (Tessier et al., 1979). Quantification is typically done using
chemical solutions of varying but specific strengths and reactivity to release metals
from the different fractions of the examined soil (Ryan et al., 2008). In terms of
bioavailability, various species of metals are more biologically available in the
ecosystem (Nelson and Donkin, 1985). Bioavailability and the mobility of metals are
also related to each other, then higher concentration of mobile toxic metals in the
soil which increases the potential for plant uptake, and animal/human consumption
(Ratuzny et al., 2009). Heavy metals are included in soil minerals as well as bound
to different phases of soil particles by a variety of mechanisms. Moreover, soil
properties such as contents of organic matter, carbonates and oxides influence the
heavy metal mobility (Kabata-Pendias and Pendias, 2001). It is widely recognized
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that to assess the environmental impact of soil pollution, the determination of the
metal speciation will give more information about the potential for release of
contaminants and further derived processes of migration and toxicity (Usero et al.,
1998). Therefore, in geo-environmental studies of risk assessment, chemical
partitioning among the various geochemical phases is more useful than
measurements of total heavy metals contents (Quevauviller et al., 1996). There is
no information available in the literature on heavy metals speciation, mobility,
availability and toxicity in soils of Abis region in Egypt. Herein, the objectives of this
study were aimed at determining the speciation and mobility of Pb, Cr and Zn

metals in the top soil of this area.

MATERIAL AND METHODS
Site description and soil samples

The studied area is located between 31° 00' to 31° 30' N and 29°30' to 30°
30'E at the north western delta fringes south of Mariut Lake which named Abis
(Map 1). It covers parts of Alexandria and El-Behira Governorates with total area
about 40000 Fed. Forty one surface (0-35 cm) soil samples representing the
studied area were taken as shown in Map 2. The soil analysis for pH ,EC , CaCOg3
%, soluble cations, soluble anions and particle size distribution were carried out
using the methods described by Page et al. (1982) as presented (Yehia et al,
2014). Also, the organic matter was determined using Walkley-Black wet
combustion method (Tan, 1996). The statistical characterization of soil samples are
presented in Table (1).

I o S
RSN )
Sl BT ) "
Study area o -y Kafr El-Shaikh | homiy
el g ) =3 =
ey o M S i P i
L. et L r‘/_I:{;qahlla ot
(e Iy Alexandria. \ - Z E|~Gharbia5 el ore
2 -
— 'S et !
1 ER R T Y
< El-Beheira i “~. ) ¢ Elshargiyah | |
| ’ [ g - T El-lsmailia "
r { o5 - %,
— Eﬂ-Menu ﬁﬁ/ 1 \ :
|/ - JC N \ A
i /V—J1 Ei?QalyuBia,_” "‘.liii . R \
Matrouh ’ = \ \7'I| |
£ Giza Cairo ‘I ) \ ':IL )
— T ) :) ] Suez 4 i
5 g { | ¢ South Sinai
\ b \ )
Y
El-Faiym }?
Bani-Sweif Bani Sweif . ‘-' Red Sea

Kilometers

20 10 © 20 40

Map (1): The general location of the study area
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Map 2: The soil sample locations of the study area

Total heavy metals measurement

Total concentrations of heavy metals (Pb, Cr, and Zn) were determined by
wet digestion in soil according to (Page et al., 1982); 1 g of collected surface soll
was placed in a Teflon crucible 5 mL HNO3;, 10 mL HF and 12 mL HCIO, were
added in to the soil and oscillated for 10 h then under constant temperature (80°C).
After the sample was almost dried, 10 mL nitric acid (1:1) was added to dissolve
the solids continually. The dissolved soil sample was transferred constantly to 50
mL volumetric flask to determine the total contents of the tested metals in soils.
Estimating forms of the tested heavy metals

Sequential extraction procedure was carried out using 2.0 g soil was involved
to the five following steps (Tessier et al., 1979; Tessier et al., 1980):

1. Water soluble:

Samples of finely grounded air-dried soil were transferred top shaking bottle
followed by 16 ml of deionized water and samples were shaken on a reciprocating
shaker for 1 h. The suspension was centrifuged for 30 minutes and then the
supernatant was filtered through whatman 42 filter papers.

2. Exchangeable fraction:

The same soil sample was placed in contact with a high ionic strength
solution, in order to release the so-called exchangeable fraction of metal by altering
the sorption—desorption superficial processes. In this step 16 ml of 1 M NH,OAc
(pH=7) were added to the sample and the supernatant was shaken for 2 h.
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3. Fraction bound to carbonate:

The fraction of metal bound to carbonates, present in the sample, may be
selectively labialized by varying the pH of the sample itself with a slightly acidic
extraction solution. 16 ml of 1 M of CH3COONa, plus CH3COOH (pH= 5) were
added to the residue obtained from the former extraction, and the suspension was
shaken for 5 h.

4. Fraction bound to iron and manganese oxides:

The residue from fraction 3 was extracted under mild reducing conditions of
13.9g of hydroxylamine hydrochloride (NH-OH-HCI) was dissolved in 500mL
distilled water to prepare 0.4M NH,OH-HCI. The residue was extracted with 20mL
0.4M NHOH-HCI in 25% (v/v) acetic acid with agitation at 96°C in a water bath for
6 hours. The extracted metals solution was decanted from the residual soil which
was used for the next extraction.

5. Fraction bound to organic matter and to sulphides:

The residue from fraction 4 was oxidized as follows: 6mL 0.02M HNO;3; and
10mL 30% (v/v) hydrogen peroxide was added to the residue from fraction 4. The
mixture was heated to 85°C in a water bath for 2 hours with occasional agitation
and allowed to cool down. Another 6mL of 30% hydrogen peroxide, adjusted to pH
2 with HNO3, was then added. The mixture was heated again at 85°C for 3h with
occasional agitation and allowed to cool down. Then, 10mL of 3.2M ammonium
acetate in 20% (v/v) nitric acid was added, followed by dilution to a final volume of
50 mL with de-ionized water.

6. Residual fraction:

It is the metal fraction present as scatter within the crystal lattice of the rocks
and minerals that constitutes the soil. It was calculated from the difference between
the concentration of total metal and the sum of the first four fractions.

After each extraction, the suspension was subjected to centrifugation for 20
min at 4000 rpm. The solution was separated, while the precipitate was washed
with10 ml of high purity water and centrifuged again for 5 min. The washing water
then was added to the supernatant, while the precipitate was used for the
subsequent extractions. The extracts were diluted to 50 ml by distilled water and
analyzed for the selected heavy metals by atomic absorption spectrometer
(Analytike Jena,Germany)®.

Classic statistical analysis and Kriging maps

The important information about variables is provided by descriptive statistics
using the Statistical Package for Social Science (SYSTAT) version 12.0. Measures
of tendency of variables were determined by mean and median as well as
computing the dispersion of a variable in variance, standard deviation, Coefficient
of Variation (CV) and range (Cen et al., 2006). Geostatistical analyses of any
parameter readings were calculated for their semivariogram. A semivariogram
indicates autocorrelation as a function of distance (semivariance versus distance
separation) to plot spatial variability (Shibusawa, 1998). It's components which
include fitted model type, nugget variance (CO), structural variance sill (C0+C),
range (A), Residual Sum of Square (RSS), coefficient (r¥) and proportion

297

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

(CO/[C+C]) were calculated by Geostatistical analysis software through GS*
Geostatistics for the Environmental Science (Gamma Design Software, Version 9,
LLC Plainwell, Michigan). Variability has been identified as spatial, temporal and
predictive. Spatial variability of total heavy metal contents was obtained in this
study to monitor difference in maps of this measured parameter. These data were
interpolated using ArcGIS 10.1 through spatial analysis extension on
semivariogram results for Geostatistical Software (GS*).

RESULTS AND DISCUSSION
1. Characterization of the studied soils

The minimum, maximum and average values of main physical and chemical
properties of soil are shown in Table 1. The data show that the studied soils are
characterized by sandy loam to sandy clay loam texture in most samples. Data of
total soluble salts, as expressed by the electrical conductivity and sodium
adsorption ratio indicate that most of the studied soils are characterized by their
moderate to high EC and SAR values. The EC values ranged between 0.77 and
10.91 dS/m, SAR values being in the range from 2.05 t016.00 dSm™, total
carbonate content ranged between 2 and 34%. pH values ranged between7.92
and 8.83. The amounts of sand, silt and clay varied from 47.70 to 83.04, 2.00 to
17.74 and 8.96 to 44.00%, respectively.

Table (1). Statistical parameters of the estimated properties and total heavy metals
of the soil samples

Pro?aglrlties Average Min.RangeMax. SD Median CV % Var.
pH 8.17 7.92 8.83 0.19 8.18 2.31 0.04
EC,dSm™ 3.32 0.77 10.91 2.28 2.81 69.00 5.19
CaC03,% 15.60 2.00 34.00 9.90 18.50 64.00 98.00
O.M,% 1.80 0.28 3.76 0.79 1.88 43.89 0.62
SAR 7.59 2.05 16.00 4.54 7.39 1.46 20.64
Soluble Cations( meqL™)
Ca+’Z 7.44 1.00 34.00 6.83 5.00 92.00 46.64
Mg+Z 9.43 1.00 31.00 7.70 6.00 82.00 59.23
Na* 23.18 4.00 80.00 18.85 19.00 81.00 355.40
K* 0.46 0.12 1.20 0.28 0.40 61.00 0.08
Soluble Anions( meqL™)
HCO3 3.66 1.00 10.00 2.80 2.50 77.00 7.84
cr 21.07 3.00 101.50 19.80 17.50 94.00 391.95
S04 15.57 0.30 56.66 13.62 13.66 87.00 185.46
Particle size distribution (%)
Sand 69.02 47.70 83.04 8.98 69.70 13.01 0.64
Silt 10.34 2.00 17.74 3.93 11.00 38.01 15.44
Clay 20.70 8.96 44.00 8.29 12.20 40.05 68.72
Total Heavy Metals (mgkg™)

Pb 25.64 14.73 65.05 11.20 22.20 43.68 125.48
Cr 21.20 2.72 47.83 10.04 20.04 47.36 100.86
Zn 85.45 45.18 142.20 24.81 84,85 29.03 615.56

SD: standard deviation; CV: Variation coefficient; Var: Variance
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2. Total concentrations of Pb, Cr and Zn in soil

The concentration of heavy metals in the soils of Abis area was determined
and the statistical parameters of the estimated total heavy metals in the soll
samples are presented in Table 1. The mean concentrations of Pb, Cr and Zn
were 25.64, 21.20, 85.18 mgkg™, respectively. High metal concentrations in the
soils were found for Zn, while Cr had the least concentrations. The mean values of
the heavy metal contents can be ranked in the order of Zn >Pb >Cr (Table 1).
According to Jones and Jarvis (1981), processes of metal mobilization-
immobilization are affected by a variety of soil properties. To examine this
influence, data from this study were statistically analyzed to illustrate the
relationship among total content of heavy metals, EC, pH, organic matter, clay,
sand and silt are listed in Table 2. A positive correlation was recorded between Zn
and clay (r= 0.358*). Also, a negative correlation between total Zn and sand (r=-
0.404**) was observed. Geostatistical analyses of total heavy metals were
presented according to its semivariogram. As mentioned in material and method,
semivariogram has different components and the variograms of total Cr, Pb and Zn
were prepared as shown in Fig. 1., Fig.2 and Fig.3. The classification approach
using raster calculator, which was available in the spatial analyst for calculating the
total Pb, Cr and Zn and calculated maps were produced. The classification
technique of manual, which was introduced by ArcGIS software, was selected to
visual variability as groups. This study decided to zone the area into 5 zones which
could be manageable and also easy to compare.

210.
158.

105.

Semivariance

0o.00 S000.00 1000000 15000 00

Separation Distance (h}

Fig (1) : Isotropic semivariogram of total Cr, Exponential model (C0= 35.3;
CO0+C = 271.5; Ao= 12970; R*= 0.976; RSS = 665)

160.

B R g T e i

Semivarance
=]
s

0.00 4000.00 2000.00

Separation Distance (h)

Fig(2): Isotropic semivariogram of total Pb, Spherical model, (C0=7.10; C0+C
= 130.4; Ao= 2150; R?*= 0.008; RSS = 1190)
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Semivarance

0.00 000,00 1000000 1500000

Separation Distance (h}

Fig(3): Isotropic semivariogram of total Zn, Gaussian model (C0= 210; C0+C =
799.5; Ao= 5530; R*= 0.87; RSS = 52595)

Map 3 shows the distribution of total Pb in the soil representing the study area
using weighted average. It is clear that, total Pb is variable and ranged from 23 to
32 mg kg soil. The dominant total Pb class was 23 to 25 mg kg 'soil covered
about 29.17% of the area and mostly found in the northern part of the study area
and is found in Alexandria Governorate. Also another dominant class had 26-27
mg kg™’ covered about 38.16 % and mostly found in Behira Governorate.

Total Cr ranged from 0.2 to 43 and classified into five classes as shown in Map
4. The dominant classes had 25 to 31 mg/kg soil and covered about 27.06% of the
area and mostly found in El Behira Governorate. Also, another dominant class had
20 to 24 mg kg soil covered about 30.63% of the area and found in Alexandria
Governorate.

Total Zn contents ranged from 48 to 130 mg kg™ soil and classified into five
classes as shown in Map 5. The dominant classes had 48 to 68 mg kg™ soil and
covered about 32.07% of the area and mostly found in Alexandria governorate. The
class which had the higher content of Zn (120 to 130 mg kg') was found in Behira
governorate and covered about 9.65% of the area.

Table (2): The correlation coefficients between total heavy metals and some
properties of the soil samples

heavy dgfm pH CaCOs% OM.% Clay% Silt% Sand %

Pb 0.002 -0.251 -0.007 0.074 0.120 -0.271  -0.014

Cr -0.118 -0.100 -0512 -0.157 0.281 -0.176  -0.155

Zn -0.088 0.069 0.144 -0.117  0.358* 0.129 -0.404**

*Significant at 5% level,
**Significant at 1% level
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Map (3): Distribution of total Pb in the top soil of Abis area
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Map (4): Distribution of total Cr in the top soil of Abis area
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Map (5): Distribution of total Zn in the top soil of Abis area
However, total heavy metals contents were found to be in the permissible limits

reference values of heavy metals for agricultural soils according to the FAO (2001).
The values of the limits reference of Zn, Pb and Cr were 300, 100, 100 mgkg™ soil,

respectively.
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3. Geochemical fractions of Pb, Cr, and Zn in soil

Metal chemical speciation carried out by sequential extraction is essential to
the metal mobility (Tessier et al, 1979). The obtained results (Tables 3 and 4)
showed that the amounts of heavy metals extracted from each fraction vary widely.
The order of mobility of the metals considering their abundance in the fractions is:
soluble+ exchangeable > bound to carbonate > bound to oxides > bound to
organics > residuals (Tessier et al, 1979). Oxides exist as nodules and cement
between particles. These oxides hold trace metals and can be mobilized under
reducing and acidic conditions. The organic phase is relatively stable in nature but
can be mobilized under strong oxidizing conditions due to degradation of organic
matter (Haung et al., 2007).

3.1. Fractionation of Pb

The statistical parameters of Pb fractions and their percentages of the total
extracted are presented in Tables 3 and 4, respectively. The dominant fraction for
lead in soils of Abis area was the residual fraction. This chemical form was closely
followed by the exchangeable fraction. The partitioning of Pb varied among all the
fractions. More than 80% of Pb (Table 4) was held in the residual form, which
indicates the bioavailability potential of Pb. The stability of metals bound to
sediments as inorganic compounds (metal oxides, hydroxides, carbonate and
sulphides) is controlled primarily by the pH system (Poulton et al., 1988). The order
of the partitioning of Pb in the soils of Abis area is F6>F2>F3>F4> F5>F1. This
agrees with those found by Ramirez et al., (2005), who reported that Pb was mostly
associated with the residual fraction.

3.2. Fractionation of Cr

Chromium is mostly abundant in residual fraction (Tables 3 and 4). The
abundance of Cr in residual phase ranged between 0.06 to 43.88 mg kg™ soil with
a mean of 15.58 mg kg™ soil (Table 3) and 65.63 % of total (Table 4) .The calcium
carbonate fraction is the second in abundance after the residual fraction, the range
was from0.22 to 7.41mg kg' with a mean value of 2.70 mg kg’ soil and the
abundance was 18.04% of total. Abundance of Cr in other geochemical phases
was very low. This means that Cr was less mobile in this environment.

3.3. Fractionation of Zn

Zinc is mostly abundant in residual fraction in the range from 37.68 to
135.24mg kg with a mean value of 79.13 mg kg™ soil (Table 3) and 91.33% of
total (Table 4) while in the oxide fraction, the range of Zn was from 1.06 to 9.13mg
kg"' with a mean value of 2.69 mg kg' soil (Table 3) and the abundance was
3.66% of total. Abundance of Zn in other fractions was low. Also, Zn in this
environment was less mobile since the metals which were mostly abundant
occurred in the Residual fraction. This is in agreement with the data repected by
Zerbe et al., (1999).
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Table(5): Correlation between some soil properties and the fractions of the
tested heavy metals

Metals H EC CaCO; O.M Clay Silt Sand
Fractions P dS/m % % % % %

Exchangeable -0.017 0.186 0.091 -0.106  0.059 0.262 -0.166
Carbonates -0.175 0.271 0.242 -0.065 0.255 0.099 -0.272

Pb Oxides 0.167 -0.116  -0.310* 0.203 -0.045 -0.078 0.075
Organic 0.267  -0.087 0.361* 0.213 -0.132 0.137  0.053
Residuals -0.029  -0.146 0.008 -0.099  0.111 -0.290  0.003

Exchangeable 0.248  0.021 -0.099 0.055 -0.358" -0.109 0.368"
Carbonates 0.113  -0.059 0.184 0.102 -0.203 -0.338 0.341"

Cr Oxides -0.300 0.186 0.332* -0.20 -0.174  0.246 0.051
Organic -0.055 -0.065 -0.571* -0.247 -0.099 -0.215 0.184
Residuals -0.158  0.152  -0.510** -0.168 0.359 -0.105 -0.257

Exchangeable -0.141 -0.198 -0.062 0.031 0.268 0.001 -0.266
Carbonates -0.072  -0.083 0.265 -0.059 0.262 0.071 -0.263

Zn Oxides -0.056 -0.044 -0.511** -0.210 0.026 -0.170  0.055
Organic -0.065 -0.065 -0.505** -0.174 -0.104 -0.289 0.215
Residuals -0.077  -0.032 0.194 -0.090 0.343* 0.153  -0.400*

*Significant at 5% Level, ** Significant at 1% Level

The results of the sequential extraction show that most of Pb, Cr and Zn are
strongly retained in the residual fraction in all soils. These heavy metals are
contained in the crystal lattices of minerals with strong bindings and consequently
they will not be released into the environment. Metals present in the residual
fraction are a measure of the extent of environmental pollution. The higher the
metals present in this fraction, the lower the degree of pollution (Howari and Banat,
2001). Sum of concentrations of metals in different geochemical fraction can be
used to express the potential mobility of metals. The exchangeable fraction
represents the mobility and bioavailability heavy metal fraction. In this phase, the
heavy metals have the more labile bounds and can be easily released into the
environment. The presence of heavy metals in this fraction where they can be
taken up by plants from the soils is the most hazardous to the ecosystem.

According to Jones and Jarvis (1981), processes of metal mobilization-
immobilization are affected by a variety of soil properties. To examine this
influence, correlations between pH, carbonate, organic matter and clay
percentages and contents of Pb, Cr and Zn in five chemical fractions' of the
sequential extraction have been calculated for all soil samples. As can be seen in
(Table 5), a significant negative correlation between the carbonate contents and
organic and residual fractions of Cr was observed. On the other hand, a positive
correlation was found with oxide fraction. Also, a negative correlation and positive
correlation were observed for oxides and organic fractions respectively. Cr from the
exchangeable and carbonates phases is also positively related to sand contents.
Zinc from the oxide and organic fractions are negatively related to CaCOj3 content.
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Also, zinc in residual fraction is positively related to clay contents and negatively
related to sand contents.

4. Mobility and potential mobility of Pb, Cr, and Zn in soil

The used sequential extraction enables to assess the bioavailability and
potential mobility of metals in soils. Assuming that bioavailability is related to
solubility, then metal mobilization decreases in the order:
soluble>exchangeable>carbonate>Fe-Mn oxide> organic>residual (Ma and Rao,
1997). Results gained by sequential extraction procedures can be summarized
using the concepts of mobility factor (MF) and potential mobility (PM). Elements
mobility in a soil is determined from mobility factor which is calculated from the
following equation as described by (Kabala and Singh 2001) and (Oluwatson,
2008).

Mobility Factor (MF) =
[(F1+F2/ Total) x 100]
Also, the potential mobility (PM) can be calculated according to Ashraf et al. (2012)
as follows:
Potential Mobility (PM) =
F1+ F2+F3+F4+F5/ Total x100

The mobility and potential mobility of heavy metals in soils are summarized in
Table (6).The value of MF for elements provide information about their potential
mobility in soils and availability to plants (Yusuf, 2007). The value of MF up to 10%
for any element indicates that this element is highly immobile and unavailable for
plants (Torri and Lavado, 2008). In addition to that, the value of MF up to 50% or
greater than 50 % for a particular element suggests that this element is highly
mobile and available for plants (Ahumada et al., 1999). Oluwatson et al. (2008)
reported, while studying the availability and mobility of Pb and Zn in the urban soils
of North-West Nigeria that the percentage of mobility factor (MF) for Pb and Zn
varied from 5 to 6, and 15 to 25%, respectively in all soils. They concluded that Pb
was highly stable in soils hence unavailable to plants. The average mobility factor
for Pb, Cr and Zn in the soils of Abis area is 7.31, 6.74 and 0.51%, respectively.
Therefore, these elements are highly stable in soil and unavailable to plants.

The average potential mobility of Cr was 34.79% (Table 6). From the result
of the sequential extraction in all the studied soil samples, Cr was mostly abundant
in the residual fraction and the abundance was lower in the soluble and
exchangeable fractions. High abundance of a metal in the residual phase
compared with its abundance in other geochemical phases indicates lower mobility
of the metal in the environment. This showed that Cr would not easily be released
to the environment and not toxic. Zinc is mostly abundant bound to residual and
the average potential mobility of Zn was 8.25%. Therefore, compared with other
metals that were mostly abundant in the residue fraction, Zn was less available in
the study soils. The average potential mobility of Pb is 15.05%, which is lower than
the potential mobility of Cr and Zn which had the least average potential mobility

305

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

(8.25%). From Table 6, the order of average potential mobility of Pb, Cr and Zn in
the studied soils agrees with the percentage reduction in residual concentrations
(Table 3).

Table (6) : Range, mean, standard deviation (S.D.) of mobility factor (%) and
potential mobility(%)for the heavy metals in the studied soil

samples
:ee?a‘llli p'rvclsal:rll:gs Min RangeMax Mean Sb
MF 0.87 18.73 7.31 4.24
Pb PM 3.81 48.00 15.05 8.63
MF 0.00 49.87 6.74 7.95
Cr PM 8.26 98.12 34.80 23.25
MF 0.00 1.67 0.51 0.27
Zn PM 3.14 22.47 8.25 4.69

MF=Mobility factor, PM= Potential mobility

The potential mobility of the tested heavy metals were in the following order:
Cr (34.80%) > Pb (15.05%) > Zn (8.25%). However, values of the percentage
reduction in concentration for metals sometimes might be controlled not only by its
speciation, changes in pH and salinity, but also by unknown factors (Haung et al.,
2007). Metals with anthropogenic origin are mainly extracted in the first step of
sequential extraction procedures while lithogenic metals are found in the last step
of the process corresponding to the residual fraction (Ramirez et al., 2005). The Cr
and Pb and Zn metals at Abis area, from the results of sequential extraction, were
mostly lithogenic origin.

CONCLUSION

The results obtained from sequential extraction procedure showed that most
of Pb, Cr and Zn considered had the highest abundance in the residual fraction.
This indicates that these metals were immobile. The largest proportions for Pb, Cr,
and Zn were extracted in the residual fraction, in which metals are strongly retained
in the soil minerals. This showed that soil in the environment was not likely to be
polluted by these metals. The average potential mobility of Pb, Cr and Zn in the soll
was quite low especially for Zn. The average potential mobility of the metals,
arranged in decreasing order, was as follows: Cr > Pb > Zn. The obtained results
have given the present status of metal pollution in the studied area. Further
research can be carried out on the speciation of other heavy metals in Abis area.
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5 Liags) Aaaial &) plgh Liagly bl caldly o) e sy 2(1) s

Sample Particle size distribution (%) ]
Soil Texture

No Sand Clay Silt
1 55.0 39.0 6.0 SC
2 46.0 45.0 9.0 SC
3 47.0 49.0 4.0 SC
4 33.0 50.0 17.0 C
5 39.0 47.0 18.0 C
6 43.0 45.0 12.0 C
7 44.0 46.0 10.0 C
8 53.0 40.0 6.0 SC
9 50.0 42.0 3.0 SC
10 30.0 54.0 16.0 C

Average 44.0 45.7 10.1

C= Clay, SC=sandy clay

cloll caslll sl Lo iy gz pal) Alaia g 33 aldll 250 cilie o ) poilal) s Lay
Sl e daylly clally clud) (e JS % FYLEY ¢ PALOA ¢ YA Y ENsatall dus Jaugie (IS Ca
Ao Tassie S Cun (Lol ety caslll lsall Lo gun Ll s Ailaia (g 330 Lal) Cusills (Y Jsaa)
A 3330 €lldg (Y Jsan) sl e daplly clally cladl 0 JS1% A0 ¢ VTae ¢ PVLe CNpanidl)
YOYA cNVsaiall Ao Jasgia OIS Cum (gl e 33aL il GlliSs L bl e L Jally clud)
el Lol (oslly (caslll alsall g gy il o dajlly alally il (0 1% 00,40 ¢ VALVE
Leds il e s ¥ Al ARG dpdall (el (e aladl) (€ ) alall e aludly dell A sl
dupead 33l b aAl O G Oalal) A B3l O s B Bsead A il ala 50
Al lie gy Sl 5l Shasl il Y ) Zygaill leapas die (lls cplall Glae 3gal @llyg 253
Clall $yesall A8 jualiall i (g Gl a3 s A5l Jolae ) LS55 8 ARl A8 jualiall
(Yo il ) asilisdl Lo (g
soil chemical properties 4,4l 4l sl clial) : Ll

U b Lo ) i Gl o i (A o) Jlaall G Asmsall bl B e
VoAs) cilS e o aad Gl clasgiall DA ey (PH) dageall ddi clgle Joaniall clacall
O ol Al e gl el — Lad jead — cloanll (e IS Gl (VLAA —V.0T- VY —
s Aagal) Aacldl) il e o as (VLAY =V.0T ) Gadl b i 5l o3 o) lasssial) 2
indlia (e U ruall bapady 4013l jaliell (ae " availability " Lada e i o)
oalsall aal e gl A1 of I Gluball e aell i Loas ) gl 3800 abial)

314

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

A8 blall 5 28831 ¢ LaSl 5yl laiu) 5 Al 5 dmsand) G g 0Bl B Jlaa 5350
Aleial 5V e iy ledie dageall : b ASae Vs EDB LD ) aa Wil o) daageal) Gl
Vot = T G Lasen ol #l 130 Alalaie Al Slie] (Sayg Ve i Levie Bygldl) 5V 058 Laie
b AaA o lal) Laliasg A0l jealial) jud Cum (ge Aygil) 86 Aul dicy . (V99 lasy ambyl )
¢ Duag ST A lidie alime Juag Gl i ¢ ¥ =1 G L Lasanl) ) ol Lexie 4dl aag ¢ L5l
Spue Cbdrall 8L 6S Cagud Hsdugdll il Quliall Q) ) A5l Aiagen o8y Joaxd & o) A3 ()

.(Thompson, 1957 ) 43l 8 sasmse ilS 1) dpiage dayay lall

goad) Akaial 430 algd Layly Cpbally caludly Jayl) qued gy 1(Y) dgea

Particle size distribution (%)

Sample No Soil Texture
Sand Clay Silt
1 27.3 52.5 20.0 C
2 20.7 46.8 32.5 C
3 22.8 51.5 25.8 C
4 35.0 49.0 16.0 C
5 38.0 25.0 37.0 L
6 53.0 22.0 25.0 SCL
7 26.9 41.9 32.3 C
8 55.0 19.0 26.0 SC
9 23.2 48.1 28.8
10 33.0 30.0 37.0 L
Average 33.5 38.6 28.0 CL

C= clay, SCL= sandy clay loam, SC=sandy clay, L=loam, CL= clay loam
Ll ud Alaial 480 alsh Lialy Calally caludly Jasl) e gudagy £(Y) Jsaa

Particle size distribution (%)

Soil Texture

Sample No
Sand Clay Silt
1 53.0 11.0 36.0 SL
2 39.0 19.0 41.0 L
3 53.0 9.0 37.0 SL
4 39.0 21.0 41.0
5 52.0 10.0 32.0
6 38.0 21.0 41.0
7 54.0 12.0 34.0 SL
8 43.0 24.0 33.0 L
9 53.0 11.0 36.0 SL
10 36.0 24.0 39.0 L
Average 48.0 16.0 37.0

SL= sandy loam
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(63Vacy Aalaial 450 algh Layly colally cildly Jasll qunad guaasy £(£) Jgia

Particle size distribution (%)

Sample No Soil Texture
Sand Clay Silt
1 59.0 20.1 20.0 SCL
2 57.4 20.1 22.6 SCL
3 42.4 22.6 35.0 L
4 59.4 15.1 2.5 SL
5 52.4 17.6 30.0 SL
6 59.0 12.6 28.1 LS
7 80.0 10.6 28.4 SL
8 28.2 25.6 46.3 L
9 30.7 31.9 37.5 CL
10 89.4 7.6 2.5 S
X 55.8 18.4 25.3

LS=loamy sand, S=sand
Lugiall & el Caglp dus SlpeSl Juasill dajy aliaily s)lal) 450 Gle qle) iy
N 2 Y S SO | B e S AT MOy S U | BV 1 MY S - D S | R & S TU I O
e S ded b Sl Il e (gilaing mally Ll sy sl e JSIAS/m " Ll
gLl ) A Y e Al (gsine bl (hags (VY AAE (daviad) 5 dpene Garnd e daale
Glie (i elldy A5l b Lgrend pae s #OU aiis Jie (N 5355 A UadY) Lagias < aes
dalaie Catoal Cua Ly Al Cagylall (A ) 25y M5 (g3l Ailaia (e Lgale Juaniall 45l
Ghlal (e gyl Ak Laiw dudall ) Akl 40s habiadl G el mhas e Axdipall iV daal
LI ) e il life e 138 ) 885 (V44T casene o) JadY) Dagi Jaea ) clldg dalal)
YooV ¢ %A Dagiall & cilS Gum asndl€) il € (e il (s5ine Caling Al Jslae 8
Cle) Ganaty o il e g)ling zymalls Ll yusiy eliand) (e JSI %Y00T 5 % VALVY < %
Walgine ()5S Levie Ay Al iiad i asallS CiligS e Wlginal b ang Aas <o el sl
e 5T o sralisd) e Adlide GliaS e Al il (55855 % V0 (e el psndll) LS o
3l () eld amps (Vo) cardll) Dlinadlillglaal) ol basad s 335 sall Galall alae diesis das
00380 saaliall (el Al e Leie el gsinall Sigesasandl€l s € Wl o6 3 Jua)
(Y Y c0aAly pualls ) Jeli Aan e o)l BA G
Cun oA oSl ALl Aol (e Jassgiall () (addiall Wlsise 3)laa) 0 clie o) i
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SV A apalisd) A 3 (@A) dsmy Layys Apall Gl 3 dalidl + Gl e SIS A Hla
O JiEy il g sanlisd) S e i Gaball e Al (g5 o) () ALY (bl dlaudsy (aliaial)
Gl Ao Cliaall aplisd) Gabiasl ast 3 Cull¥) Gaxe G olsine gl JlaaY 4ies
sl simally Lpll (G sl Hea Gn el AN ASad) clleldll; oYL Il b sl
.(Spark & Huang,1985 ; Spark,2000 )Jatal C.LJ e A Jlaa 8 430 el 3853,
Pl o LYy apull aliaad) () 250 45l Jslae (8 QO o galisa) (e paddiall (sgiall;
dgrall laoas Al dsjall aally Lilae e daddie il GO asaulind) ady Jolall adlse ey (bl
.(IP1, 2000) asmslisall sl
Exchangeable-K  Jaliall agumlisl)
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Lmidie o splisd) 3ygem Ayl cand Ll e 3 el agpalisd) + Joliall pe agalisd) (S .
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Potassium Status in Different Regions of Eastern Libya

Jamal S. Deriak Kamal A. Abdel-Kader
Soil and Water Dept., Faculty of Agriculture,
Omar Al-Moukhtar University, Beida, Libya

ABSTRACT: This study was conducted to evaluate potassium content and
availability in some eastern Libyan soils: El-baida, Qusr Libya, El-Marj, and
Benghazi, Using traditional methods of potassium measurements & potassium
status measurements. Ten surface soil samples (0-30 cm) were collected from
the 4 agriculture regions in east Libya and were exposed to the following
laboratory measurements. Extraction of potassium with H>,O, 1N neutral
NH4OAc, 1N HNOj, H.O. + H.SO4, and some forms were determined by
calculation. The results showed that the tested soil samples varied in potassium
contents. The levels of El-baida soil samples potassium were 0.06, 2.008, 1.94,
11.08, 6.20 and 17.29 meqg/100 g soil for soluble-K, exchangeable-K, non-
exchangeable-K, mineral-K and total-K respectively and for Qusr-libya soil
samples contents of potassium were 0.074, 1.74, 1.66, 8.97, 3.22 and 12.20
meq/ 100 g soil, respectively. For El-Marj soil samples contents of potassium
were 0.08., 2.19, 2.11, 14.95, 6.34 and 21.29 meq/100 g soil respectively. For
Benghazi soil samples contents of potassium were 0.06, 1.64, 1.55, 9.30, 2.97,
and 12.28 meq/100 g soil for soluble-K, exchangeable-K, non-exchangeable-K,
mineral-K and total-K respectively. So the contents of soil potassium could be
arranged in the following order:

El-marj > El-baida >Quser Libya > Benghazi

Further field research is required to study the relationship between these forms
with plant response and uptake of potassium.
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Clay 40.0
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pH (1:2.5) 7.65
EC, dS/m 0.80
O.M, % 1.82
CaCOs, % 18.10
Soluble Cations, meq/L
Ca* 3.10
Mg>* 2.25
Na® 4.10
K" 0.20
Soluble Anions, meq/L
cr 6.55
HCO5; 1.99
SO, 0.45
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Impact of level and methods of application of two types of
nitrogen fertilizers on growth and elemental contents of
Zeamays

Jamal S. Deriak Kamal A. Abdel-Kader
Soil and Water Dept., Faculty of Agriculture, Omar El-Moukhtar University, Al-Baida,
LIBYA

ABSTRACT: A pot experiment of soil collected from Al-hamamh region to
test two types of nitrogen fertilizers as a source of nitrogen (urea and di-
ammonium phosphate) and two methods of application (solid form by mixing
with surface soil and soluble with irrigation water). The aim of the present study
was to study the effect of N rate and method of application on growth of maize
(length, fresh and dry weights). The results showed the effect of N fertilizer type
forms and method of application. Nitrogen fertilization improves the growth
parameters which play a vital role in plant growth. Application of N fertilizer with
irrigation water was the best method comparing the mixing with soil. The effect
of fertilizer nitrogen containing phosphorus was the best in terms of impact on
growth than nitrogen fertilizer without phosphorus.
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Demand for Egyptian Wheat Imports

Gaber Abdel Atty Mohamed
Department of economic, extension, and rural development
Faculty of Agriculture — Damanhur university

ABSTRACT: The research problem is an imbalance in the relationship of
consumer productivity of wheat in Egypt, and the consequent increase in the imports of
it by about 4,89 million tons, worth about $ 712,33 million in 2000 to about 12,25 million
tons, worth about $ 4951 million in 2013.

It is clear from the study that the international wheat market dominated by

oligopolistic behavior, and the most important wheat producing countries in the world
are China relative importance of 17,29% of the total wheat production in the world in
the average period (2009-2013), followed by India at about 12,8%, the United States of
America about 8,6%, and the Russian Federation by about 7,3%, and France by about
5,6%, and Canada by about 4,1%, followed by Pakistan, Turkey, Australia, Ukraine,
Kazakhstan, and Argentina by about 3,52%, 3%, 2,89%, 2,15%, 1,66%, respectively ,
then Egypt comes in thirteenth place by 1,24% relative importance in terms of the
production of wheat in the world, and despite the rise in the relative importance of both
China and India in wheat production but for them it is not a relative importance in the
foreword.

It turns out that the most important countries for imported wheat is Egypt relative
about 6,3% of the amount of global exports of wheat importance followed by: Italy,
Algeria, Brazil, Indonesia, Japan, Spain, the Netherlands, Korea, Nigeria, Turkey,
Germany, Belgium, Iran, the relative importance of Mexico amounted to about: 4,5%,
4,4%, 4,2% 0,4%, 3,8%, 3,5%, 3,3%, 2,9%, 2,8%, 2,7%, 2,6% of total world imports of
wheat in the average period (2009- 2013).

As shown by the results to estimate the total demand function on Egyptian
imports of wheat during the period (1995-2013) and that the dollar exchange rate of the
Egyptian pound population is the most important variables influencing the quantity of
imports, it was found to estimate the elasticity coefficients of those variables that
change the amount of 10% an increase in the population result in increasing the
amount of wheat imports by about 26,7% and that the increase in Egyptian pound
dollar exchange rate by 10% resulting in reduced amount of imports of wheat by about
1,9%.

With respect to the estimation of future needs of Egypt's imports of wheat, the
study showed that the alternative, which can lead to reduce the volume of imports in
the future is a variant in which the study is supposed to reduce the average per capita
consumption of wheat to about 150 kg per year under the assumption the stability of
production growth rates and consumption as it is during the period (2003-2013),
reaching self-sufficiency rate under this alternative to about 70% during the
assumptions for future years until 2020, and that the quantity of imports will drop to
about 4 million tons per year.
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The Role of Agricultural Satellite Television Channels in
Upgrading Farmer’s Cognitive Level of Wheat Crop in Some
Villages of Amria District, Alexandria Governorate

Abu Zaid Mohamed El-Habbal Souzan Ibrahim El-Sharbatly
Magdi Mohamed Melouk
Faculty of Agriculture, Saba Bacha, Dept. of Agricultural Economics, Alexandria
University, Egypt

ABSTRACT: Television has proved to be a profound mean of communication and
potentially capable of leaving tremendous effect on the society. Undoubtedly, television
is an influential and appealing medium, capable to draw the attention of too many
viewers regardless of the literacy or illiteracy of its audiences.

The research aimed to identify the role of agricultural satellite television channels
in upgrading farmer’s cognitive level of wheat crop in some villages of Amria District,
Alexandria Governorate

A random sample of (315) was chosen out of total population (1757) wheat crop
farmers by using Steven Thompson equation, Data were collected by personal
interviews, using a personal questionnaire, Percentages, frequencies, arithmetic
means, standard deviations, and simple correlation coefficients, in addition, multiple
regression analysis was used for analyzing the data by SPSS program.

This research included four sections, the first provided introduction and research
problem, the second provided review of literature; the third provided research
methodology and the fourth included results and discussion.

Following the summary of the most important findings:

- More than two-thirds of respondents (69%) fall in the categories of small (23-38) and
medium (39-53), which indicates that the majority of them in the age levels of youth
and virtility.

- The study demonstrated that (7.6%) of respondents were (absolute, widower and
single), while a large proportion of up to (92.4%) were (married), which leads to
social stability.

- More than (50%) of respondents with medium number of family up to (6-9)
members.

- The research results showed that (28.4%) of respondents were suffering from
illiteracy and (65%) had low and medium levels of education, while (9.2%) of them
with high education levels.

- The cultivated land ownership capacity of (27.72%) of respondents were (less than
3) feddans, and (32.06%) of them possessed (3-6 feddans), and it shown that
(25.08%) of farmers have the cultivated land ownership capacity of (more than 6)
feddans.

- More than (51%) of respondents fall into two categories medium and large of Wheat
cultivated area, while the average actual respondents (4.52) feddans.

- It became obvious that (51.75%) of respondents had a low ownership capacity of
agricultural productive machines, while (19.37%) had medium ownership, on the
other hand (28.09%) of them had high holdings of agricultural machinery.
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- The study showed that (76.19%) of respondents had low and medium exposure
levels to agricultural information sources related to wheat crop information.

— It became clear that (74.94%) of respondents introduce low social contribution, and
(21.59%) of them had medium social contribution, while the percentage of farmers
with high social contribution represented (30.48%) of the total.

389
Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Aysiad) clliblaadl A cpe )3l Cpadipall dagll o8] g giun ands
Alad) 4 sgaally

JUid teaa &) 3 iy Al pdl a bl Gl sy Jhad) dasa s
ApuSuy Aaals — (Lak Llo) Ze 3l 308 — el)3) L@y and

Gl 3 Guel)3l cpadyall ada gl oaY) (siiue andl A ddeay Gl 1 Ciagin 1 addal)
Gl o dpaddll AL GliwY) e bl gea b ade) 3y el 4)seeally dygial)
Aije (YVO) apaxe alllly duadl 4y)seanlly dnsindl Glladladll 3 Guel)3l (padyall aaea o Afadll
(FEA) clitu) 5 5 (el lyde (00) mare AUl duginll cllidladl Guel) ) Gdyidls (el
(00) I ALYl el Alaiey (figmaall (g (%AY,A) Aty el Gaadipall Al s 3)lain
ool il 3y e cpadpall o ogiads cpdl pay (%) 0 ) Aaw e il e Blain
) Aglasy) @l bl Jidad 3 Ailiu) & a8y Gl dibie b Gdieasal Ce )3 cpadiall
padpall G )l Caasll (gilmall Gy ¢ oluad) Langially ALl Jglaadly (dygiall Al
Pearson  (jsupd Jasall Lli¥) dalas (jo IS Afin) gyl Baa (e Goaall aadial LS cgpuel)l)
Aplandy) Al el o calil) puially Al clyariall (p l@al) 4u)yal Correlation Coefficient
S i) A Al <l piall dealie cans Aujal @llbg (Stepwise Multiple Regression Analysis)

P Lo Afind) i) Chma gl g el il & Colal)

odignaal o) Cpadpall )91y Aaiyly Apslaii- Ao Lia¥ly duad ) (ailadl) (iany gl

(s s 00 =YY) el zshiE (e Fas iy Gfigasall cpe 3l cpadpa) Sleel dasiyy Lo

S e S of bl ol 2 slaaly Gl Wby ool Jasgiey e &8 e (%4Y) e
O ) e il i alad) Jagall dawally W ¢(%79,A) ey Aty cagyl) A Las gae )3 Gl
paadilly Gl L W (%0,9) by Mo de dage e gplialall pfisasal) cpe 3 caaipall das
A 4 gpanadie je (%AAC ) Gl el padpall alies of bl caal s
(%Y9,71) daniy Odigasall el opadoall el of gl Caaa gl 2 el 5all Al ¢ o3
B VY) e @Y daadl b 5ys Glsin agudl (%710,0) Ajlie o JSE L 1)) Lel)) s agl
Sle Oshany i) e (%TV,A) O okl Cmagl a8 Ak e gyell Jaall dually W o sl
Onadipall Caual e SST of il el i Gue a1 A3lKally Blaty Lags ¢ ((Jy all €4 e JiT )
Bang 0 Gagadyy dille delda) Lle gsd (%OAA) dudy Gl dihie 3 Gfgad) eyl
Allally Ao giall eV Bany 22a Cld cpall CulS i ganall Aygie dus Jleb of sl e s elsY)
O bl gl 2 Ao )3 Clesbeal aliaey Bl Lads o(%3Y,)) ol oola & Gl caly e

390
Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

cialy Cun Uangio Glogled) Lo aglpan (g5iua S Canl d8daiay Giisaall Cuely3ll Gpadipall Cauas
(%) £,Y) 5 ¢(%Y2,9) Lllally AL ilaglaall (550 G gmnall dus Cialy o 8 (% £9,£) Aol b
Ol a3l Cpadnall (e Augie das el o il coelal lasl) Ll laty Lads o s e
Ofisagall A o Auhyall il 50 s e ly3l slipY) & deadl e Jaugie o (aiiie W) aaliay oS

clall Ll (g5d figmnall 238 3 (%Y 9) Ayladly elldg (%V)) caly ol ool

Gnipall o Al il s AalEY) Lddl algally AndSU Gue il Opsdsal) Al 1Ll
Loy daugie 5 Aiaitie i 10lY1 Alealls Aaitl) dulaa (sesty Cond) dilaie & Guel)3)
Lo ssia 1ol i)y aleal) ¢sulay (%) sad A3)lae ((%AE) sa3 iy

O salaall Al (o il s rAgaldy) cilimally @kl cpfigasall Cas 3l Cpadisal) aladiul B
e G Jansgia ol (midie JSE AaliY) limally plal) ¢ seriing Gund) dilaia b ey (padal)
ety (%)7,1) Al llsy (%AT,3) il ol osle (3 Gl s of ) R il

Sl J iy laally @)kl

el el ani e el il Cpdiall i Agag (e ael )l Gsdpal) 0 i cla)
Cme b il (S8 A8 o) Gl dilaiay ddlly Aalal) aleally AU cpe 3 cpadsall ol (s
Ondpall s caly 3 Alle  Adangie L) Aalall algalls AaiB agilal cilygiee CulS Cua) ddkaie
il e il Canll Adlaie & Gue ) el B G Al Caigg o(%19,1) Gl Gola 3 cae )

(%Y il (ynla 8 e )3l cpadpall A cial 3 dle o Adan i Ll Al algalls AaiiBU agill

ranl Agag e L Aasihall Jolally Ofisasall e Gaadpal Anlss (A JSldially cilhgral) lasald
tot bl Tougiall Ty Candl dikaie 3 cue 3 cpadina) 4nls ) Cligad) aal o) il e
Cana e 3 Bl 4 galdY) Jaadl L] (ali)Y) Slead) ol bl Glulsay) ania
Dk dgay e JSLER Gl Jolall aal culS Laiw - alall andl Bgals e b3 SLY) Slea G Gl
585 @l Jaad) 618 Aoy Lpsliall JuaiVly JENY) Jilsy 3855 1 a Gfismaall el cpadyal)

g Ll Tlle (galsy) Jaad) £l ecsnlial) gl (6 (galiy) Janll 2SN Gl alaiey)

Sl Agmdlall ¢ ada gl Lol ¢ b gl oo canil) ¢ e y30 adiyall sAIN AN clalsl)

ddia) ASially dadiall

Alall Jso e LS 3 Al gl) dpalaidY) dpatill lgle o 0 Aagall GOV aa e )3l dpatill 2a

oald J Al adinally ale (S5 adiaall S (galaiYly cdued) givall ady ) g Sl
3ol ) et s Al duel)3l) et tla GBdis bli)) legin Guilide Gjlae el dpal) 32l
Aaiilly danall Cliaaivally el Sl s Guliy iy Adlall e )3l silall e o)yl z LEY)

391

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

aaall 8 D)3l Al gl Caliaty (V1 (e Aoy dell lalisall 53l ) Caags il 4@ el
LY et dalse sae ) aayy iy 4y Jaxs ) Lpndsalll dye )3l Lpatil) jlus g5 allad) U (50
.(\ \ iua H qq\/cgijﬂ\) ‘24":“‘1"‘]\} 4_})&4”} de\

Dlsall Guaal) e el elhae) a Cyrall jeaall & adaill Jlae & ekl Sl e of WS
oY dalal) iy cdaludy) dpadsll Apdatll Culsall alaal¥) (e el slhaels S aa eyl
GV alladl elaf A8lS 8 Agluay) e saaall seall oda ol dg LI Bt e leall oLty el
) eosldl) BeUiS wdyy sk o uSail Lo gy Clashanll & dpdal) 3lsall 3)) (oalie Gaudal (slai as
-(Pareek & Rao, 1992: p63) ¢S dadaidll ol cula

i 5o 6S) 4B 5 Jiah dpustyll JSLEA) e Taae 4nls Ll Joall 8 dpliy) ciladiall o Gy
Tanme Lellas ol o3 o o3l ALYl s e LESH Gl Y 8 Gl e sdles clgailase o oeleal) (il
o ALy il b Aadl 3sall saadl )ty el ofs Lo il sl 5)8Y am s e Jeny
&Y Jeall 3 (8 Apdal Byl alat dgumg WS cale JSG ALGY) alhge Aleldy o laily )8 3ol (5)9 wm
Gt Lo 3LiY) ellae) aaeg AEN ad Al ccilarilly 3l Conaag ¢ sy S 4B SIS (ol ol
S35 «(Swanson et al. 1997: p204) (ssLi) Jeadl s ALY ilise (ben (lisd) ) ool Lae ¢ i (g
Sles sl Raally Cladgll sy 8 4 V) aliY) 3 clalall Jaall Cigyla jsasi e gl 4d e Swanson
Al Al sl Jasits salels i (gl (o) AN e i Y 4l (9 gl s

clyolal) (gl 4l Jaadly cladial) o3a aaf ojlicls Aadl dyseaalls el sliY) )l Lave
o Al ) o1 Aralye Alglaay laniosally il 4S00al lgaidaBiy coplls Aehy3l 835 IS L o
Agsimall 7 ) (lisd) Cmad ey (gl derdl e capal ) bl V) el g 30 S 505
bl (s cpeh3l i) e Glismadl Caal s of cpi Caa ((Khalil et al. 2008: p33) sl
Cplelal) Sae 4B 1 8 i Comall Bli (e e 3gngs clan (il (misidl ilagl L)l 58 6 (e
e AWy Al Jaghad Jalsiy ¢ eyl apall kg ame dgas 3es ¢oelali (gime Ciniias (puald )
e Al clagbenll iy Laiy ¢ ALY 5 (e Al Clagbeil) (ol Y Jalall by Cum gl iyl (s5ise
(FFOa Y oY camag gl ikl del3l sle

b o5 iy B3l Baal) an) (b DaS s o A B3l 8ea) aal e e 3 Y Slen dnas
o Calalally SR Jlugl eadl (g 3my LS cledai o agioeluay e fiall Ll Lnslyilly Cojlaal) J&
Oy il a8l I (g3 Lae el ) CllSs iy (s e aginelise Cirgy o)) ¢ Ual
(Yoa:Yeo¥ qgllg del3l 3g) dadunal agdsla

A Log 65,05 533ek0 Al ) pleas ool el (a1 Janll Sy e anl (el (osniisal 3egy
i) 055 o Al ol ol e sl Jall G Jle e Gl sl ondidl oS

392

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

st sl el 3 e a1 ol Gl Y el AL el Fgplly Rl Sy
.(‘\"ua :144. cd\”é)tgj ‘;SSJ\) e@.ﬁgtss A

e P Ge Aiad) Apseand (8 oy Aol 8l sl saiial 4 ask s sl Ll Dl
S ALY el cilliilany Blalie 3 Aehl gsjhy Clipmas el ol dalall ) el L)
cael ggine o oyl Al Ay sgeally Apgiadl cillailadl) 3 ce )yt e cual Sl ) 38
Gsiey el Gme o Caplly ) dilaie & el il ol a3 el ASG jadls 13
capaibiad e Copll ) ALl (gl 138 e S5 3 Jelsal) aals cipali ) Aasills aleall agiles
Sl g aal CliSiuls Lol (s lgalatiuly agalel] 52ag caeld (he Aariiusall ALY 3yl sy
G Op AD aoad il ) 13 e il A aad) dahie b dgglhadl an)lsd ol ol agenls
Ay S (Aline S ageailiady (i i sk dgas o ALY Ll aleall (i) dujlaa
Ll il & calall KU el b Ald) el dealuss cans Al dplaady) c@a])

rAdia ) Calay)

A gial) clladlaa) 8 cpe ) cpadyall il gl o8] (ssie anii Ay ddeay il 138 Caagluy
2 Ao ) CalaalY) it A e Cangdl 138 (Baiad Sy cAaiall 4 seaally

cOxe )l el 4305 Adlaills Aplai®Y) de lially dapadlll ailadl) pan o capall —)

cal) dilaie b ALY Adda ol alealls 3B e |31 el Aulas s o Capell —Y

O danll Adkaie & ALY Aada gl alealls iU ue )3 cpadinal ol gsiwe e capaill Y
Ome )N G plall Hha dgas

Cad) dibaie e )3l Cpadinall J e el Aol Y1 Glisaly Gylall e ol —¢

Apla¥y Adlayls cianlaiy) de lia¥ls diaddl) Gailiadll s ddali ) cildlall aaas —o
Al gl alealls AatiDU Gfisasall e )30 Cpadipall olal Gy (Al il JSUaally il saalls
Ll S Al )

Aol gl algally AaiB e )3 Cpadipall A las (gsinme (o 8imal) Aliiusal) i piiall aal aaas 1
) dslaie 8 ALY

Al agalgal agdlal oLl ue )3 cpa iyl aals Al JSLialy cligeal) aal e oyl -V
LJSLaa @l s agila iiag

terasall palpially @l Uay)

1o )8Y) Al 2 ggda

aal Gy ee VL Adagpall aaliall (s 23a3 o e A 1Y) apii agehe aad ) @pkal) J
¢ layaaly el G L) Y 5o WU i 3 e ldlly 3o Sl aggie eVl baif S amlil

393

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Jé (e Adianal) Calaal) ) e Aol W el s il culS edlaadl e el clajaall culs L
(VFAGa 1Y v Tl Cilaallods e Al (allSill el (aiy dalaidll

e alall il Caila (e sl gl Cailal) (a6l paiil) o sehe gl Al aaaliall ciaaas il 12

dad ns asls Lt il Cipe (YO Y40 0) U0 e i webester usald of ani gl il

dailly auaitys 4iadla o o 80 dad pam asl (VY 0a 1V AAA) dgmad) g diies Lo o o8 Andla

LS ((YV0a 1184A) aligw ala e o Lals By o Tas aed syl o 30 058 of JBa) Jue e
Lol e (3883 Lo aaad Alee il (steel, 1970: pS) s

o Al aat dlee aly 4l (VYY) 02 :1999) 9 ATs B0y e auill alall Cappel) Cula g
Ligal) Gl 35 Cony oam ol a8 13 o Dlie Jly S e e 8 gl aity ) e sanal
Slo SallK ¢ € <G Lpesl) Wla a5 e Aglee oY) api Adee o (Yo 1Y 0 0 1) B0
sdny ST @l ey 8 cdile skl g dapdi 1 paddll e dae HSah aelis A oY)
Lot o J88 cane Galiie 51 Slme s DY) i 258 DY) (e Cile gana aifi o Lyl 131 Speas
Fggaad) Aepudly Hsanll g Gubital) S 13 Lugh pgeud (00 degana 3 L

adlgd dalall el Ay e Capll g olY1 s of (VAL g2 1V 98Y) dually sad) moass
e Ay cJandl 8 eV sl Clgass 2anis cJanll 8 aDle) ao sl e s Aiila gl aslialss
clee el 3 e LS apli DA (el 4K g ¢ el il siuse 4155 AlS) a5 ¢ DManll

S le bl S Blal L asi cililes sa GLV1 lal i o (VYV @ 10 0 A) LAl mass
Lo ded o oSa ol & cdaliadl ylsall aladind saa5 Cilaal (e daay &5 Lay Libling Jleel (e o)la)
el Aol 06 5031 1AV bt ol Jpaay ALl 5y W3 g m g caldV) eld ey ojla]
Agagal) 5gaY) B o)) i Lpaa
Sl s celaY) ap Lianl aan ) CalaaY) e gl eaiall ol i dpaal oly oSa
feh e lpasls
O el il Y agidys iy JUlly coplelall cad e o)1 anili (oS 3 2Ry A8 -
A5l Al Adlagll 808 IS jumgs JB 8 e by LS cagdills
Gt (b Ol (b rdal) deld (sae aaat B oY) i oLy Cua gppmally i pdial) ands -
pelennis el pd] Cind Jany 3 Gul) slimel gl
cOlalall Apnliall ALl BSA & 138) 8 agas o3V i o 3) 1 9a¥ly il ) A cOlmi pa) —Y
lealis] sl cpalalal) paly iy 321 (S oY) s (e Ledle Jpmanll oy ) Cilagleal) o gum i
coed Ope il ol #158) (S LS

394

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

b Al il Sl i b Ny Luldie iy of 0% ) i 0 3 £ e f e
OSar Al sadl Hpli Glaty Ay cngall (A il Aleld (gaa o WSS @l SV Jlae
Jaalae)

32k ady cagihl s ela) 21l Cplelall Cana @il 5100 oY) apds (S8 ) 15) gial) agas
sl Bila ) Gl iy o S SAT (s Lealiy dnsal) Jals qappatl) JX8 gl
oAl Laliiay midl

aes sl e ASiY) o b tiall oy oY) i o 3) 1S9 Araddd) A8 jmall allaia yiny
o g wid) o 3 cpptiall 3B (e g el oWl Apad Sl Adjaall e oiid il dulee oL
ey Ge oo IS Capmy

lalall e Cadlll 8 dpulu) Julsall e simg £ 12Y) anis o 3) rdp,atl) claliay) Gilii)

(M pa ¢ AY e Y R8N Ghagld) APl edailly Cagyail) el g 1l agaas Ml g gyl

-¢

-0

-

pon Cplalall ool aygi dpaal G (V¥ 0 1199 0) gaglally Ahaladl s

Jladl) e lAVL 5alealls iled) days e oalalall (a duiads gl Allasd) (3i8a5

ot e il Cplelall S 5l agidlady agtie LiS dali (e Al siaally Galalal) Gulasa) 30L35
Al al e (e )

Sl i (e el (s5iae gre BI3Y) 2lads Calalally 5181 (s sl Ll Grasa
cOlaladl (p Basills

conlelally o185 DU Lealasiind Jal (e dage bl 32 E a3

A s gl Calaa¥) el abalils oY) (sgie Cpent Calalall el argii e oy Lo e

-
=Y

-y

1o 1Y) Al Ailghy Cilaaf

SV iy e adagll ) and e dgall Calaally Sl e apaally (gylaY) Sl il Al

o Aaliie e Ll LS a3l e Ao 5 Laily Al e adagl) oY1 s Alee Calaal of
Allad 30lyy el e OV padians o (ppida gl A pa g Aailia Jal o sl gl ) i A 2R g sl
(Y0 Y o b)) Lo Basmsall Ayl ) Blals skt A (e Aalaial

By eV agiag saane Hdal Jaly adagl) oY) v Cilaal Cuan i) (s Jsla ady

ralud] A 3 Calaa¥l oa lia A (VA¥ Q@ 11 44Y)

el Abeaiall )b al (aamy JATY Ayyg yag dualad Cilaglan gt Gaamlig tday YY) Cilaal)
LlalSally Juadlly Jailly il

e gl (g A5 AR 2k gy Jlai) Jilass sy Cpand (paniaily 1 gy Apngil) Cilaaf
ccabagall alagl) o) Jardadig o laSU Aandlal) Gaunis co )Y (5inne Gpmny (e alls

Vol. 20 (2), 2015

=)

395



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

aifiy LAY Clelya) daia e ASEI 10 2y bl e glaall aladiind ey sdagd) dilaf - v
sl L)l (gsinas ¢ Silall Cleyaly gyl dpaedll alyll 4o lé

tlads 1 omady Gaand ) aaiil) Colaal (YV €00 1Y 4AA) G Ciay LS
Hleadl Gy tdiudes Cilaal -
el e g iy el 2 b Canial) g 5l Cuilsn e iKY
Ll Calide 8 Jeall Fliag dapds e Cagigll—o
cledd (g agd iy W aglifi saas oY) claladl e Capeill —
Adlaiall clplailly @ileally alall o)) 8 sl dlee (e 52lY) A4S 8 Gadliny tAg dal cilaa] —Y
cleLaatly ) ae Juai¥ )y salilly 4iilse s alalse s oo lanl) il

tsd (Mol Yoa Y e A) B0 Adgall bl 385e Leans oY) aui Cilaal (8 Gliig
Al sl Galaladl Hlaa) e oY) aad el )
Odlaladl 485 e asl (Al uleally Glisisall aag Gib oo @l shlad) o cladll —Y
o3l (o sgill Aaliall il e 32D ST S ageal 50 e sgren 5 Culelal) (e Adlia) i —¥
A cleUadll g dudlid) duali Gk e dualiylsaly —¢
Adiad) e Uil 301 sans dualiiY) Luld dnlSa) Lo aclis —o
il 8 et i ool o (e ) culalall dae Bk e Alalal) (gaill Tapladdll e selay =1
el 8 Ty gd agal A plelall L) hlaliiaY) aad b o)) au el -V
e st zEY) haiul e o) o el —A
cagre Jualgll dayn Gpuaiy agile sy ol AAY1 agds Ay o cpdpdall ol s acley -9
ey Ll saly) (o o)sn Sainn (sl agin (slailly GlEBLAN) 3ad (M (525 s 0ys s3)s
el gaat] Aaliall Gasdll e 3l Cplalall (ggbua (e
Jalls HLEals il dalall Ada) Glubud) sy o 3l elud Clagleall (0 a8 585 -
s 48l
all) g 1530
tlapil) 530 aal (e aail) £ 15 Baae Clapd 2o
(Mua Ao ga:1487) caill) g Guse ul) o)lal Lo sas radang andil) Aaglal Uihy apdil) agudi —
il sag
Alal) il e S 5l aaly calad (B il —
LSS Aball Jald sy —
tSadig alill a3l (s 2all g apdil) apuddi ¥
Clelya) 3a3) U8 S Jasill U8 Caigall jail Adadll f gyl By vie Bale iy 1Sl aill —

.w... ol N... }i N...

396

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Al 3y T 3,800 Jabe i f 3580 345 ey bl Lnlima iy ol il —
CJSS g piall 280 (e oY) e Bale Az Al alll —

g i) (e g il 13gd Ll Tamy (YY 0o — Y04 a 11 440) (g Aly @sbay ) Cilials

Glogplall any zliad Cus galipll 285 o Sl Glany o0 3y aaill wly Cus 126 22y pal)
arl Alee o) Gy Al o2 s il maen b Cm LY Csiasae ) sad) Ayl el
il (s 3 il 481aY gg il Giad g3e Arabe Cadgr dlldy posdall 36 e oY) B ay iaY
ALYy Al 5 S e il Adee 5858 Cum laxts Yoad ST U dad il
tdedy 4 (YY0a 11 49A) abigus pringl Cun 2ol dglany 2GRN by 4l apudds — ¥
eI 13 Conall Cailsa a0a dey 3ol et Congy 4313 any 3l o gy Cum 1 313 apis
Conall Cailsa 3yt b aae bl e bl e ol AT aniily 3l ol Cum 10 a3 2l apii—
ol A 34l
dscpnge FSI anll (5S lag copae B oldl iy Aima Ao sana ali Cun 12l deganall i —g
caniil) 8 e sanal) Ciiaa 13
tanil) (Gl Uy anl) aped —

tol) (P60 11 98A) aliga 4] LaT LS Gl lai o) iy

a s abeill dlee aie i of Sy @A) (sstuall apaats Lpaledl) ilalia) a4 g1 Y1 apill
le gana ) 2V Coan 8 a4 LS cdpaglal) Llaall dyad) Al puiay & 2y sl (e gl
coadill gl Bl (sl Cua (e Auilaia

1 Cargyg alipdl 1aa pysda 8 g ealipll Bkt 30w o U Caany o3 sl sag z ALl sl o
sl Leasld o3 e 1yaY) e oSl aietl Janll () (520 Adymas 2panil) arill (e 53l
SAgaaladl) Agleal) sty peekat 8 Glld e Balitudl Culiall

s38 Jlae 2paag alail) 8 Clseaa aghls cpdll a3V o Capeilly aigy anill 1y 1 aad i) ayiil) —2
Jebd e il Aglaay b graall

OSly L) anillS Lol Calaall) o Jraliilly digy ¥ anill (e sl 13ag 5 aliad) o Sl ail) —o
e Ao Capail) Cargy el malipll Ale of alin 8 sl 1an s Aalall Cilaal) Gl Sy
e Aday malipll Cilaal (3as

tdan)l) ol Adla) (b Angiall A8a Al TBhy Al sl —o

a3 da elad o dasde il e gl 320 Glla f Raab et al. (1991: p148) S
tsl) Al Aa) (A Axiial)
e el Lea Jobs Jf Lebimdiy alliils Lpman oy iy Slaglea o slaie¥) i 4y ooy aili =
BSal el

397

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

S e s Y say daliiieg Bageale Ayl 4vm ¥ QL) AiY e auli s fcany i -
L1aaY 1y Ly saY) e ople oK)
1)) anli Cighd
i e oY) Al Alee @l (YAGa (VVYoa 1Yo A) BI00 Adgd) @l e 2aa
i lpary dayie ilshad
cadlaly Jeal) e e lusal) iy Cagas gl ol ) a1 gy cplelally Jgindl f Capliall o BEN) )
N osine (35585 cdandl ol e Aslusall Gouds Cilaal mpmn g laia o180 i) il Y
el 1D 8UISA g ¢ oamye ol dsdie e OIS 1Y eIV amials cDlad) Bk e
il Jsid) U8 e 2109wl Lpans 5y gemy L) byl L ol —Y
ceneie JSE o) 4 Bl (e aliiuall il A, ¢
gl 613V a3yl e dyiall Ay il )l 30l aandl ey JSi ASBLA -0

tp sl 5any i ol i Clglad f (V@ ¢ £a Y0 Y) Auagtal) j8 cladiiall jual) S cs
Sty oye J5¥ el Jalall g laia¥ls ccilaglaal) gang cAaaball dleall 038 Gaualiy @ pplaail) -
Ji e aly gl Cuadl dasli) a5 dajall oda 3 culajite clling (Lold el Jalal)
Oo oSl olal) 4ty cagme doe Ofs Gaw o) Cplalall J8 e Jaladl )l dijray cp Laia!
3n5 pe g LV elgily ) il Javss s 8 Jalally Ly g LWy o) it J pianl
(258 alls Head Jaladl e llally g LaadU 6 a5
relo) apiy Lalall 7 3lail) Apes JleSid Agll) —Y
tol Leslele g oY) ani Alee mlad b adley Cosu auiy Galal) g Lia) hadads of cagdedl)] v
(ol alall 3 el au e L 5 ) sy o WiaY) U8 cplelall £13Y) s dxal )
Dbeay Aygid) Calaa¥ly adagl) Caagll 3 Cailagll aal daale o Jadn Al ddsliall Laydassl)
(el 38 Jon WY g skl s Al Jlee) e 585 sl Bliy clilady) aal celaY)
fo coadnd JSG ail) Jalall ALaal Laghddlly ity capnil zlad S Jeadl 8 Clgall
1Y) A 23 galy Aualad) Bagusall Amalye (@AY GV Ansls Calisall po A gl dxalye
AT iy A L) Al lelal ce caligall sl aldiaY) pe Jalall dae ) cillaadllly
aslatin) me alagl) ddle L dnagl oY) A e A sela] i @A) Jalal) Al czlay) ¢
cabhgall yygkaly dyanil
tod lshig Jale 3amy e £V aus of Nickels (2010: p301- p302) Sy
Aagabshd A, IO julae (pe&s —)
codelall juledll 538 Juag Y
ISR IRT I

398
Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

colalal) )oY Dmmaan cile)ya) a3 —o

Ll A el A il aladiul =1
tod oY) an Alee Jalpes Clshd (a8 (V0@ V0 ua Y0 1) ula U

S ALYl Ul dglasy) cloglaally bl e Jsan) sdglany) clogbedly bl gan —)
Cililae iluge Aadil lan bl BLaY U dald) el il ddleid) il sleal)

Sy ¢ bl 8 AED (e (s5iue gas (rat Cans fdeadl Ailiany) Cilaslaally QUL Auhyag didas Y
L) 238 8 A8 ayaa] A g jeall Aflian) i) (amy aladiiud

Aabaid) 4wl Al Jaliall duslial) i anally juleall aladinly tapl) dlee clya) —Y

clihaty) o3 Aalladd Lo Jolall slauly Lesbands Clilay) o3 il Aliayy tlibady) sy ¢

dal e dadaiall Jahy sl Calise 1) e )oY api il apaiy (laha D A pmatl) Glleall dalia -0
ey deal) Agllad 5055 Alinsal) Jaladl) auny 3 Lgaladin

ol o120 s sl % adall lediady Jalge 355 A c1aY) iy Jlaad Al Ul gaal) (.mi Y
L) e )3V A ey A e Aalil sllally Lo oyl

Sss o (V0@ 1Y 0 0) Wil Gn yeae 8 el apid luhall e el b
Gada gl aleall Wl aglh sine 08 aeall Jled ke b oigasd) Cpel )l cpadyal e %YO
gsball Ly Coelal LS gl e Laidiey Usigia agilal oS %Y 5 %o iy d3lae dnlay)
L) agilal (S o sl Alablaey Shall e 220 3 Cfismaal) Gue ) cpadnd) 3gdle of (Vevpa:¥aa )
e 28l G8 %Yo sai Jilie %Yo sai cualy Ay Unugia ol Linidia

Oadl B oue b cpadnadl &kl 1Y) e of Khalil et al. (2008: p78) il ekl

S (%Y 1) 5 o(%EY) sais lninia anghal i) e (%TF) sai o bl cupelal Cua daa oS

Glelall (e (%Y0) s of AL- Rimawi (2003: pdd) magls « sl e Wley cUangia gl
Jgalsyy) cleadll ) ddlaa) )y Jlee by sl uals Yl

Ofisaaal Gue b3 cpadial) ol gime o (Foa 1Y99Y) (ALA Gu Lagead) dgppal) ASLadl) g
Lmitia € 4ala )Y agalgal anssl) dalaiall

to ) Al Guady {59k

Q\Sﬁgﬂ\@&@.ési;‘u}bﬁ%&d\xbﬁlbwy\of@wécﬁﬁﬂ\@%)‘Sjﬂ)j .
ted o) oda (YYua iYoo) bl S cleia doapall Calaal) (3354 32304

oshne G (atilly cAagiall o)y etal) ) ALY (das g Haally pasall damy of -
e WSS laal Auld bl g gmsall (el ) il aay o Y
a1 Y S 3% o o Wl pean i il dyae Gl cliadle Lol ) o o v

399

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

csaiil o il B SR e i gay e i) S o) ¢

e s sally il Gaal) Gliia sl il 8 il o Jee Ao Gaud e @il aghy of -0

il S et adl 5 (PA e dld sl Wia Gy Sls sl 0 o e tdsedl) =3
DAY O qila o i Yy cp g sall il aea Jslity galiyall

e s ) s il Alee ad s cpapdall Jhaind pe paill Adee s o i tighaial) -V
.@)ﬁml\

i llyy Al g il Cailay Aaleia) Cloglad) o JalSiy T dllin o6 of Gy sdalall —A
ADle lSal laa) b aels AllKie 5y0a i

ro oY) Al cilaady JSLiia

ipall sy ldelh e gl JSLidly Glgeall (e oY) o e Caalay o
Pl LS o 1Y) i Alee dalg AN COSE (amy (YWY Ga :Y 40 Y)

i el S 136 cadde S laladl e andill e Cargdl gy 28 tanEl el e ciagly AU -
o) Glalia¥) sl dlly aie Jal) calidd 4850 dal o

e ALl ) cppad) Gy aey 38 cplelell el apf died cAalually saddll ol cullly Jaludl) - Y
e Al Aalpally saiilly anty AT Liany aad 28 lld (e ey dille lags quagy <lldg el

Alds agansgsye ol agend die augie dapy slacy cppaall Jie ) Gl juds 1d3$al A3l -
il Al (g laliie ) v ial) e aall Ulle 1558y o

B e ol S A iy alesy Las dasgyye 8 Gme daley ) 6 e olld Jayg :Agl) il —¢

O A Aaphll ity daall (595 a8 e (A el die ) @l s agiall e lailly 4plial) —o
-plSa O o) g Leaiy

Gy B Al aabally Al and ge alaal) Glwd o (VIVoa 119AF) dalal) )y

Y Q) e ST ) alaaY)

orskls O (B L Bl (e @l e aie iy Lo deadl ) miill s OlalY) pae )
i) 8 ol Jadd)

Ly pgilsy olal Colalal) mmy joamd (n adl) a8 Loy ol Wy A1 S i) (e Cigad) Y
cQlie ey leocopy a8

AaY ol Vs 4ie 533 Vs agally Cll Aapine anill o o (el jly -V

il Bl e IS5 agil ol AN g Lls Gudil sl 3SRl —¢

Al lh) smy anill el dilac dygriay il daay pandll Jay -0

dnaaly Guds saans peal @iyl s o s Ao siase s learan L) sda Gl ey
(L) el i il

400

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

t ) PN

:idfia) Cilalheaall Aui)aY) cily i) <Yl

el ALY Aldl 8 Jery (0 S SY) Calage JS il a3 4y aalys ie 3l adpadl )
LY Sty alealls ashs 5 (UL aen s Al godl) o bl Sl dalall oyl
W ais AT ae ol S el)) 8 cotign o aly S o lasl aiilig ase OIS 6lon
Aldlaall e ALY Sleal L

o el s g el il e 8kall Jeiuall Gl 13 B 4y aalyy 1Sl dipdall ¥
ce= o Al Jee Akt Aol 3l Appae o el sl Aalall )Y (gsise o 5l e il (s5ine

aaa gl 2 Al dglead) s Caadd) 138 8 4y s some )3 Cpadipall LAl olY) anls Y
ALY Sles J8 e Lo IS Bl agalee Aaiil Clesanal el padall Slas) da
LOdpdiall Gyt (385 sl ggidl e o))

ol adal) ald Aayd) Candl 13 8 4y deadyy tAgaldy) Lddisl algall o)3N Mdsall sl -t
(i) Jenll 8 Agla gl dlgay daleial) 4pal YY) AdaiiYly

el Dyia il 13 el iy ADla s Y e 2l e Sl I3 4 sy el 0

slaa b el adpall 4 Lisg aly o3 L) Glasall g0 ) 13a L Ly ey s3LES glsa 1
sy Ay 3 (e e grma ol i) 4358 Cum (0

oo Done Sismadl) ey 2t ledle Joan daale Baledi AT Cindl 138 b 43 aallyy sealall Jagall -V

Laplsl oalae) 2l )3l adpall 48 (aiads A gl Candl 138 8 4y duallys 1 ealall panaddl A
sy Ay 3 e Do Uangia S Ule aades lS olsu

A5 3e b ool 2l el laliad ) il i) dae Ganl) 13 6 e ey sigagall A3l 3yl -9
gl amy Llie )3 T3 pa alee iy cpunl) i 5 W5 A1) 30 50 553 oo ) Jaal)

Jeally el iyl laliad 3l Clgindl aae Candl aa 8 Ly dualy téigagall Aaldyy) Bpdd)l -V o
il 3 Llie Candl ela) Gl iy Fanadh) Aay el ALY Jlae b edl

idag (e Ggnd) e Juanty 63 (el Jaal e Cand) 13 8 4 aays sARBG Ge el JAA) )Y
RUBRE N/t

O =) 2iall Gelia) (3 Gl 13 8 Ley aalys s el Adpall Lelaial) Alall A0 -V Y
sy Ry ld e Dana 9AY) el 1)l dtigaly o)) 2058 Al ) pinall i

S el i) laie Gl 13 8 L aaly 5 tabdgY) Jaadl ) A el JERY) Gl Y
V) agds) Jasll jie I ALBY) GlSe (e Jlil RIS (alad) dpa o el adsall lehjay

- Jlpdb Llia (&l ey clals dlay Joa

401

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Dl e bl adpall Leie iy ) jobadd) 22a3 sae Canall 138 3 ey auaitys 1 palgY) Basg amd )¢
oo Dime aaly il Gay oSS S ea e ST G el T ool ) Jeally aldll ilgungilly

Slo Jsanll Sl o) bl Al aliad) Caad) 13 L g oy :4e)) 3l Glaghall jalas -0
i)y ey I3 e Dy ey V) (e b Aaiiyal) e 3l cilaslaal)

o el 8 gl Aol of Al o Aplag) (20 Auhall 038 8 4y deayy s 3l sad oladyl )Y
) Aadly i3 e Dysna g )30

G D) Al o Al o Al gae Cand) 13 B 4y aalys s el ALEY) sad slaiy) -V
) ey ey oo une e D3l 5aLY) Slead) g Jaleil

4 saay alee b el add) L pedy Al sabed)l Gl 3a 8 4y el s dligll Ll —YA
) ey Gl oo e 4 L) b 4y Jaalls ity

cJanly 4Dy o Saailly Goiil) (B el adal) dey Gl 13 A Ler dalyg 2 ladd Aadlal) -1 4
ey Aty IS e e Juzadl - salaly e danlly Bylialls Al sinsal) Alanss

Afall) (g dlly cfpial) Ll

O Ao & ALY Sl Les cdayal) Cilanls dxga ¢ g 8 Afiad) riall apaas 5 A dagd) cpdiall i
Pl il e @lldg Alasall Aaadlalls ¢ e l)3l) alinY) Jlase 3 dsalell LSy aalyal

8l Clsins 2ae ¢ alall (anadill ¢ alal) Jagalls Ll oS ¢ panll 8 Jiamy Al il yiall—)
e L) S i e gyel) Jaall saliny) Jeall 8558l g sae e ly3l) Jeall o
oLVl (g )30 s ola) i )3l Cilaslaall jalian ¢ pels¥) Bang sax oaliyY) Janll ¢13Y QY1 Callss
IS Liially gl ¢ SlaDU Aamdlall ¢ ada gl Lapll ¢ ey aLE Y] s

el s gl algally B e )31 el Ausles (gsiase & Jidiys taol) il =Y

2ay Gapdlly S 1 Gapartia o AR )8 Adlaia) decal e Bl adl Gl (e Gag dl o
PYAAY) (gl ¢ oalel) il agmgil sy Llhae 3 img i) Ae i 8 o5 (pe5 e 5yal0al L |ypusis
Pl Lo Afinll omg yil) i 38 Ayl s Cilaal e gn g Gl e leliys £V oa

2305 ¢ palal) Ganadilly ¢ alall Jasally L) Sy« eall 1e IS Asine bl ADle g -
Al 5 dada gl e gyel) Jaalls (galiyY) Jaall b 5pal) Culsin daeg e )3l) Jaadl (e 8l Cilging
slai¥ly e ly3l Clastedl jalians ¢ el Bang 2y cgaliYl Jaadl ol JEy) CallSsy e Laay)
Oy e Gyl JSLEA ligally ¢ Slaidl dgedlally ¢ didagl) Lially calijY) sa ol g 130 5o
Al 13 L) iyl sieS Balisy) Al aleally 2SN cue )3l endoall Aules (55
(pand) (25d) dpaall 4iyseay

leally AiS Gue 3 Cpatial dusjles (sime o Lo dadine bidll iiial) Gand (gsina il aag —Y
() () Apiuall sy Gl 1aa L) Js s S Al ks

402

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

sduand) dibata

toh Aygin llaila wus duhal dikie Jadis cind) sha) 48 5 @) Sl Gan) dilaiey ey
Ll Ghlal) (e dugiall cillailaall  iads o(Sealls cualsy (@llally comls coies (Cisapiansy sl)
Ge )3l aBlal ¢ Lally cidsall slaall igis ddel) il Aalla ol (g 40 e L diadd) dg)seand) Al
GAY Aol Bhlidl sbhaa lole adiad IS5 jeaa Jfixy oy e Lol Jualad) e
Gyseandl daloe Jlea) (e (%710) s IS5 L3Sl edyplailly Loloaiiy) Ll Tl el 4y)seanlly
(YWoa Yo Yo @llg A3l )g) Agadl
:diml)g Alalid)

G o i) rpea 3 Auhall oda ALeld b 28 clgdlaaly Ayl Sy Aagda e ol
0o el e gslelaly (pllly o)) 2 (YVO) abaxe alldly dad) 4y)seenlly dpsial) cllailadll
Slo osii ol puel )l Gisiall e (00) ) ALEYL Odbdl e S sl Jla) Pa
Se iy el dilie & Gfsad) el guadpd) ldl sl @lldy el cpadal)
Cilie (%4Y,A) Aty Bl (YEA) lglagn) & 3 cblany) se il 85 el dygall cillilad)
Aty Ol Blaisl (YY) sleiiud &5 38 gl Glliladl giwe o el paindl e
S a9y I e Jlae s O 2la Jeall alipal) i leaals diline Gl @lldg (%V.Y)
sl (00) e )3l o piall Ll &5 ) bl s &l LS crama IS8 bl JWES) Al
o peihal il Alys e st e s ol Guel ) it aaes e (%) ¢ +) s

pAgfiagd) clilyd) Jadady asens

Ll S aglidly nes Slilee s Ll & (lui) Glily olinin dle oo eleml)
Al s slaiiad (S 1y clglygine Gy Thint e Ll i en (A5 sty dxabe
Alaia)) & A cdapall (b il Jslany eilgans leaaaty damall Gl (uaiy doydi & clgla
) DA e @bl o3 e g 9 Dubiad) ddlasy) @hlaayls Ganlially Cullld) (o
(bl Taugidly Apl&ill Jglaally el caall ol ol cfic 5 (SPSS ilaay)
Afiall VYA Gilite odatiuy elldy aawiall dlaady) Jalads Jasl) BliY) deleas cgilmall Cilaiyly
ceannl) Calaal ddasl 45 lhall g5lealls
:ABlially Adad) il
nligaaall a3l Coadipall 4y 8ls Alluaily (ApalaiBy- Lo Laia¥ly Apaddl) Gailadl) (Yl

O s s 8 Gfsand) el estall Jleel iy Led s b L (V) 4 dsas e ey
st ) Aypenll B3l Gl ) ansgiag Hlua 338 e (%AY) Jsa (R 00 I YY) e atjlee] £l
cpeie S B3lys o3l WYL aellad) algs cpadpal) ASa (B el T Al (6 Lea alially Al
s sl Ry el L ue )3 coatpall (BB e ST ) il coaaal i slaaly Bl Lads

403

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Jensy Las pgre Jaleill A0, av iy agililes coadfial Ay aeli o anselay 3 1 (%19,0)
O il (e il 28 alal) Jagall dully Wl egaliy¥) Sleall &aall de )3 bl i dlee agle
L)) Al adaill il (%0£,9) sl Je e dase o galalall i) e )3 (padyal) 4
deas 4 51 A On Gueh )l Gaadpall caleil) i) adiy) WIS adl o @aliyY) deadl eloly 355
b o) o) gl 28 Gaadilly Gl W W cgaesliad) ) dlle 50 lS s Aoy Apaliyy) Al
i el B 3 QY)Y o3l sl (B ppaadia e (%AAC) Gfisaad) Guel3l) (sal
oalis Al Bluglly @lall Ajpma ) a8 cpehiall ) ALY Bl duasi (8 agalas
Jalall ZLay) cleally il Jia e selis il dabhdal) ac gy el 2Lyl ale b aghlas
Ofisaad) Grel il adial dulle o) bl cacadl a8 Lol Al Al el el
S ) sy 5yl 4% Ly el sae saly of g 1aay (L3S1 A 1Y) D))y 5y ag (%V4,7)
syl Ay calSlie Jag Jaall (3 Lgpall L€l o anac by 1385 Lgilillaie s Aigall () saniany 4dpadll
Jeall 538 g agadl (%710,0) Gfismaal) Gue )l cpadya) (el of il gl s ALY
e L)) 5 galiy) Jead) Sy ae 33l o I ciluhal) alaea iy (S0 4w ) Y) (e saliyy)
da o 9alls g bl ae Jalal) Bileas 5l Jaal) Sl agun€s Cum Zdilasl) agaleal (padipall ol
Slo Gsbany Cisaad) e (%TY,A) of bl Canaa gl 288 daa gl e gyel) JRall Apatlly Wl ¢ agiISie
Aadss Y cpme 3 cpadsal) Cilsy alu daalal Wal) cilgall ja3a any 125 (Y il €0 e JB) )
DAl Gl Lady Ap)y) gl (e oy 43l adipe S5 dea ) a3 3yl et ST Aslaa
(%0 A,A) danll dihaie & Gdiasdl el Gpadpall Caal e ST ) bl cpedl 2 e Laal)
Casllal) o laia¥) g5l (e 135S Y Cosbaar Ofipmsall O Sy a1 135 Alle e Laial DlSa (g5 pgia
o) i Ayl JUEY) Gl Jasiy Lads lelaialy Lling agi€)lias (el Jual) Jundy (530
AL Ay peesl) JUEY) Sy awgie <3 Al 8 & (%71),)) Cfisaaall Ce )3l cpadinall B LIS
Sl of il i el sasy et Gasadys caglleel 8 AUV e e )30 cpadial) aeluy Ve
o) cpila 8 Al il Cum Agllally Adans il eV Bany aad il pill CulS o gmnall Ay s dausd
sa anls il Guy e ST 4 Oalelall (oS0 YT alil (galipY) alatll e llsly Y1 3ag ((%4Y,))
Gn s (b pendil 0sana Y (ing Oy Ga ST e el sadnall Wity A als¥) Galal o e
Cilasteall jaloaay (3laty Laghs e )3l AliyY) aleall agilal 5 i€ (e Jly Las 2455 eV (ol ¢ el sY) a0
e pelsan (s5ine OIS il Ailaiay Gfigasal) e Gpadpall Chas o il gl 8 23]
Glasleall (g53 Gfismaal) Lot il a4 (%£9,8) s Lol @l caly Cua Alangie Sloglaall
@Y Jeadl e ualdl) alaa) 8yspa Som ey (sl e (%Y £,Y) 5 (%Y0,9) ddldl; Al
Agalall aabyally Sl Ay cbdilly coleghaall Jie Glagleadl jobiass o3l cpadisall a5
el guapa) of il gl S el pad Bl iy Leds ey claally ccaaialls
s (%4¢,0) ol ol (b Al il Cum g b3l sl salae 5l Aadu L a@lalad) OIS (digasal)
aaniy aliyY) Sleall bl claladl Ay aag addes el olatV) 53 (il 45 8 (%0,0) A3l

404

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

et Ly cdulor € 13) sy 131 e Al calS 1) gy leae iy Ly lalas) o8 de s
s salae o Aade W) OBl ceh 3 oyl clalad) of Z00 gl a8 el S s ol
oY) b il &8 3 (%A) A3l @llg (%4Y) Mo ol il 8 Dol il Cum ey saliy)
Jaaxi () asla (8 aay il ady aglee (3l aefien sad e 3l cundipal olad) oy 13ay a)
O agie A el o gl cpell adagl Laa)ll Bl Lady (Jumdl) pad clalad¥) sda Luss
el i 3 ALY 8 deall e Unugie f Lmitie W aaliny 08 Gfismadl eyl cpadiyal
Ofisaadl 2 3 (%Y9) Aol elldg (%V)) el ol gals 4 odismal A o ) Al i
el Bl plaia) pae ) el ALY A deall ge Gl Ly pie aa Layyy (Jlall Ll (553
Oy JLEWY) axes diginas dnle GLile) (e danliall Jead) By gy cpeh )l cpadyadl g)lly
L) il pgual fismaal el cpadipall dalle of il cania gl i Slaidl dumdlall dullyy ¢ ik )
Caly 8 Ay dan il dumdlall (550 Cfismaall Aas of bl 28 e a8 Cus Adle ) ddangia
DD Agndlall ¢ i) aanyy a5 Aaiddial) Apedlall (553 Gfigmaal) A8 3 (%Y £,)) ARl ellyy (%Ve,9)
) A aiadl 5090 S AL s Radl) Bl 8 Lageady Lelaally ) il i ol
Oe 4815 Loy el &5 Al Gy elgin (s (A Gladinally Alpil) daadd (e )30 (padipall duedls

e oalalal) G il s

405

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

)91y Ayl el — e LoVl A ) ppeailnd iy afsmsed s () o dsie

% Al oaibadl) % ) oaibadl)
s ) Jand) o) 4 pgud) S LSS -4 s O gasall Jlas -
AAEIER A (@l 0 (e Jil) ALl Cadlss YYY e (A YT YY) ol Jla
Ao Ao (Y e o ) davgiacalss 014 YYe (s 00 YY) Gudl o sie
vy vy (<l Ve e S dlle Cadls A A £q (Usldan o) Gl s
YEN O YEA Sl Ve YEA Sy
:JA!J;\J\SAAJJQ-M ;si;z.u\.v
Y¢ Y¢ (Ve oo Bl N ) Gidie amad T4 A YEY )
YY) YV (VEoedil N Vo) bugieams Yo ¥ Vo s
VY Y (VAN E) e aas Ve YEA Sy
YEN O YEA Saa) T ealad) Jagal) Y
the) ) claglral) jllaa =YY VY T Osdlas g 55
Yo 4 VY (Yo o Jil) pmidia ssima YV A QY =)o) aske
€4.¢ VYo (£ p i Yo)haugiasgime Yo & V) Se o) aske
R (e N £4) Je sima YO X AA BBELS
Yoo YEA a4y Yy Ofinala
:&U}.“JA:\O@Y\-\* . . b\)}f\SA
Yoo A4 (87 I ¥E) aluoladl Ve YEA Sy
14 Yéu (0% G £Y) alaa olai) T alad) Gaaddl) - ¢
o0 Y4 (VY ) Sl elasl VY e g =) )
Yoo YEA Slayl  AA e YA DAl Jaads
TAEY) eI Y Ve YEA Seayl
1N 09 (Yo Gl Vo) b olai) s dae) )3l 3 Al -0
Yo Y (ACIP AR EMECYES I SO S A (st Yo (Y Bjpald daas
A YA (£0 JYT) dadoad  YTY YR (B Yo YY) ddas gie daxd
Yoo YEA Sl EY e Vo) (Sl 4w Y1) Al sk A
A LA e Ve YEA Slaal)
Yoo Yo (88 ¥ paidia T Agald Y 5 eAd) -
Yoo Yo (ed o) bugala, Yio Y. (st Yo (A Y) Bjnald dad
Y4 aA (Vo A1) dela, ¥V I T (Aaw Yo N YY) ddas gie daaa
Yoo YEA Sl YV 4 Ay (isle da ¥Y) Al sk daas
s Aadlall -Ve Ve YEA Heay)
Y§ At (EA ) Y9) dcaidie dandl D ABB ) e (5 gl JAA LY
Ve ¢ Yto (A S €9) dangiadails V) 29 (G Yo e i) midie Jas
o0 V4 (M T Llle ddls 0Y )Y VAV (g0 Il v ) Jagia Jao
Yoo YEA Slayl  FYY Y (Dl €0 e ) i o Jao
Yoo YEA Saay)
 doe LiiaY) Gl A
oA Y.t adlle 1<,
Yyl ve Ao gie 43184
YA A 1A daidie LilSs
Yoo YEA ey

2y (TEA) paote Wl oo pmsal eyl cpndal) e (o pshall gl Capen

406

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Aol il gl algally Anid che )30 dipal) desjlas 1L

Ol Cpadial) djles (gsisal saaliall dpadyll agll of (Y) A8y Jsany Afindl ol G
Cabaily dapr (V19,07) oplaie plus augiay cdags (VAL ) 1Y) e 8 ali)Y) pleally Aasidl)
sl el duplas e By i) el padpdll sy das (YY,TY) aly glons
1)) it i) (553 dnt o G Slagiene EDB ) B s gt Dyme LY leally A
5% A iy ((%719) agind Aapd (VEr (I)0)) il sl (5535 o(%Y0) daps (Voo )
(%) s (VA IV £)) ) sgiandl)

ALy plgally Aol aginban st iy (ufipmsal o3 cadipel st 1(Y) oy oo
Ol 3Y Gadipall A jlaa (s gia cilid

% Qaald) Lala ) algall g Adadadld
(%)

Yo AY (\~~(;‘\-L\)um2\.u)mtsjﬁm

14 Yo (VEr YY) o gie A jlaa (5 sise

1 \A OA N VEY) e T jlas (5 sinse

Yoo YA Syl

T (TY,TY) mbndl LAyl dan (V18,0F) sbeall bogidl(VEAZQ) ol A < aadll

datdl) Aleas (pasy Condl dilaie (& e )3 cpadpal) e oadiad) Ballall o Gau Lae ey

GRS fla (8 Ofipasal) B o ) Rl G a8 i ey (aie (e LYY oledlls

) ) Gl s L Jle (ssie Al alealls AN (pley (%) Al @lldy (%4€) cal,

sl dngl W) e Jaally guadipall JK 1Y) e o 5 S dalsall G sheaal) 3daala 3 puia

o sl iula) 55l Jalse e o gl Guii b Jaally olaY) @V ane (mliss) 4 w3
.uirj eI N daa

Ofigasall el cuadpall Aaglas (g el Aliieal) cgiial) o ALyl el G
raal i ALy Adulagl) algally AdaisS

5 (50 0) SV gl tie Ayginas danha dudali) ADe agag (V) ) s @l (e s

Glosleall o Jgaall jabiasy e Laal) lSally cdpald)Y) spalls cae))3ll 5l g IS G (+10))
Ofisnaall dujles (s5inay Al ClyxiaS JlaidU dedlally ¢ idagll Lajlly op )3l sas oLVl i)l
el i) e hatyy oDl Jiise e JS of 138 iy el e Ll algalls ddaiad
L) Jalae gl Gun Sl Sally SV i) (3 30l Leaalay Laaaal 3y ol ola) (ol
G ot LS gl e (1, £8) (0, TY) o4, TA) (4. V) ¢(+,1E) o(+,0Y) o(+,V0) Leia U Lanadl
dasally ¢ peall e IS o (,0)) 5 (000 0) SVl gsiuall die Ay dpuSe ahals)l ADle ag
Oftsnsall Ausylaa (55 Aiise e ol gaally JSUaally ¢ palsY) 5an g daxis ¢ alall Garadilly alal)
G sl e ey ale e e IS 130 s el rieS ALY aleally Aaidl

407

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

LY dalra gy Cum uSally uSally A1 aiall & laals Lanbay Laalaal 3alyy ofs GuSlas ola
oady oS @y e lelg L ) e (4,8A) o4 TY) (0 AY) o(5Y0) (2, YT) ke JSI Lapad)
Gl A g padll Al Glyasiall (0 8 G adbaliy) ABle d5ag axe) e (ab A (giuall (il

(5 e AoliY) Aala gl pleally a3 paipall Ausjlas (s5ise s s e S L3

S () 5 (rr0) Syl el die Aygiee hlh) ABle aga Gy &l s B
Cim Al e (el Jadly el ALY s oladYly sl ol 1 b Aliially i) il
il il Jpd (S iy L gl e (+,0Y) o508 o+ ) leie IS Tl LS Jelae &
Al s il 0 Al 4y LLEY) ALl 3 il 3l Lk
Ofigasal) el Cpadipall dujlan (g giesa (g duag piall Alisal) piial) Cp AblY) Bal 1(7) o) g
Oyl Jasaad) oL Jalea aladialy Aaliy) algally Aaiidl

A ginal) (g gla Jaseaal) Jalsi Y Jalaa Alieal) i paiall &
*x . Vo dae) bl ,all )

** . oY Lala s uall Y

*x nE Lelaayl Lk ¥
Ssie S g lall e ¢
* e Lol )l Gleglaall Ao Jpmall jalas 0

* A gl saieladyl 1
S5t £ =) LY eyl Y
* e Abdila )l A

* T Sl Aedlall 9

* CYT - seadl Ve

* ,,\‘o_ J_AXL“ d&s}d\
i .1/\\ - & \L’ ”.‘

_ e
0O ~ ¢t € —

** YV al g¥) Bas g 2wl

*x EA - JSliall 5 il grall
Ssine s ey Al 5l (pe (5 el Jal
v 05 5hue dic Aygina® o) g die dygina ¥

i gl algally Aaid ce 3 Cpdipal) dujlan (g ginnn (o 35al) Aliioal) cifpiial) aaf ayans clayy
réiagd) ddlaie & dyaldy)

£ songa Akivsall il G saaxiall Aphadl) dplaaiy) GELD dubally Jiailly syl s Jsliy
L piaS Al Y1 Al gl sleally At e 3l (padiall Ausslan (s5insa 5 eyl

5y ¢ ilagll Lajls ¢ Sladll Apdlally eyl Clasladll ssbas o (£) o) Jpan il o g S,

Jalsall 03 Capd Cum el riall I il i 8 Aygiea ANV Caal 8 ey 5yalls Al
e (e A gius Aadine Aliiaall piall o iny 13as il puiall 3 I il e (%A0) Tae dadin
2oall Jalas Zad il G Ge ) ALY aealedd el cpadpdl el (siine (B A (e (%A0)
die Lilas) dygine dad oy (VE,7Y) il LaliY) dygine HLEaY dysnd) (F) dad calys o+,A0) (R

408

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Dy s gl sy ) psially Aliiesall il cp ADLe 25as Al o2 Sty (v, 0 1) Juia V) (sinsdl
X Lea e 3l BalaY) aesleal el Conpall ol (gt (B s il Ciga Alkiaal) el e
s eyl Al aleally 3aid cpeh M cuadipall Alae (s5ime gl 8 dadine Jalsall @l Gaaa
) Aalall 13y (%) F) cal Al L) ks o AT e lie gl sudal e il
el Gt ol e o il (S 8 (AT e e ge nll AL e el o)

Ao )3l AnliY) agaledl

clysiall (e gsine A0 dgmg ) e pal A gl pajll @iy oSa Gl e el
(5 S Aalsy) Bl sleally A cpe ) cuadyall Fulas (s o Lae dadine Aliieudl
sl (asdll Jsds

el el Aunlan (sgicua B 3isal) Alkianall cipiiall aaY Aapall awiall Jasiy) Gat o) oy Joia

t dad Jlaady) Jalae el &) paliall &
R Y dae) )3l Clesleall jolas )
Ty Yy Sl Al Y
T F bl Ll ¥
Ty Y Aol Y s Al g
TAY L delyMe )l o
~,~V- ~,~\~- gdﬂ\dﬁ}d\ 1
V,0 - o - oalall aasdll Y
VYA V4 el N Ban g aam A
SR o) JSLEal) g cld gzl 4
Y YY - LYY - el Y
Y e Aada gl (e g gl Jaall 1Y
‘o0 VoA slaall ke VY
e et delaay) Al VY
~,\°- ~,YV- GC\))S\JL&)?\FO\AS:}” V¢
Y ey " g0 smidaiyl Vo

F=14.32 R* =0.85 o) (s die dygiea ¥¥

ALY Slismally U Ofigasall L3 Cpsdpal plasiad rludld

phall aladind dayn Hbsal (Lbedll) saalial) Al adll of (0) A8y Jsaay Afiad) mil G
@lra hadls Ay (00,87) o)hiie lus Jaugiar oy (VY G YO) e ol AnliyY) izl
Al Y) limdly Gyl sladind Aoyl By sl el cpdial) Caiiaiys dags (VY,09) il
Loty dapd (€0 ) YO) Lmidiall RN (gd A o i il EDB L)) dady sy lie Dme
el AN (g5d At caalys (%, Y) Aty Aapd (07 ) £)) Toussiall AN (o535 (% EV,Y)
(%VT,)) iy da (\/Y S ev)

409

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Faal ) climally (3 kI gl s day) (s oisasall e Opadiall g 1(2) A Jsea

% aad) Loz ) climally Rl aladic) clé
()

Y Y1 (£+ SV Yo) Lmidia asiad

1Y VYR (07 ) £1) o sia slaid

11,) o% (VY DoY) e alasial

Ve YEA eyl

T (1Y,0%) m_ ) Gaiyl aa s (00 £7) = bual) Lo giall (T EAS) el Ak ¢ radl

Al Clisdly Glall sesdivy dandl dihie d Guel ) byl Rl o Gaw Lee e

lyg (WAT,4) caaly ol ola (A Gfisasal) i o I Aahall w3l el Cus Jaugiay (adiie (g5l

Ghll alasinl o ) g 13y ey dle JS8 £aliY) Cliedly Gyl G seaiing (%17,)) Ll

Jalall (81 g Lalaia 3ol maly o Bpale cludy S el &Y amds ¥ Giad) dilie 3 3l

Jilags dpali] Beals dsa e Lolal) CLGIKRY) i sa Canall Al lgaladind Canal agally onud)l

il & sl o)l sy Aalad) @byl 3 Apliy) sse Sladl sy s ) ALY Ja
Maasyg Aardll U8 Candl Aidaie 8 Galeball e )3 il

w3 Cpbpdial) i Agay e Gl Cusdpal) £ anl : Ll
rdalall Agald¥) Addi gl algally AndidU cpfigasall a3l Cpadipall slal -

AasBl adyd) elal dapn dsal saaliall Lpadyll adll o (1) ad) Jsass dfadll pill) s
olie olua Jasgias Aoy (VY G £V) Ge gzl e b3l Copliall Hlai dgay (e Aalall 0LE05Y1 alealls
el ey cfismnd) Guel)3l) cpadipall Caiiaiyy cdayy (V1,1)) dly gyl Calaily cdaya (VA,Y0)
Ay (VA ) EY) Cminidl e)aV) gsd A o i ol EDE ) Auddy ahy Lgie Do dalall aleally

LB 1Y) @5° A Calys (%) ,A) dauiy daps (30 G 1) sl 1) @2y (%Y ,q) Ay
(%YV,Y) m dapn (MY A Y)

Aalad) 43U Y) algally A agdlal Aaal Wy cpfisasall e 3l Cuadual) auisi (1) ady Jaa

% Jaxd) dalad) algall g Adndily) cilid
()

Y. Vv (VA I £Y) (aiddie elol (5 i

£),A Yy (3 1Y) dassia el (5 sine

\A A Vo (Y N e el (s sine

Y oo ‘;LAAY\

Loy (V1) =gl Gl aiyl sy (VA Y0) = dall Las gidll (00=() «anill Aie ¢ jriadl)
AaiBl agill Gligiue ilS Gl dihie el ol B s o Ga les oy
caly ol il (A Ofsad) s o A il el Cus e ) hugie W) Al lealls
el g i)y Layys - Labiie Aalall alely iU agilal (s5ise G (%7 +,9) Aansiy A3l (%19,))

410

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

dus Jd alead) oda ol 2l Jaalll 1) Caad) dakie 8 delal aleally iU Gue )l cpadisll
G (e e Jialiy chlea )z a3 Y aleall oda of () &Ll el galiny! daally Glacly)
Cilabslly aleall A3lie Jumdl S8 aleall 038 1Y (padpall obu dmgis sl o bydall 5538 i)
) aleally Aatil) old il e Jalis 58 )z lias ) ()

A8l Aaldy) Adula gl algally AU Gigagall a3l Cpadipal) g laf —

Az adpall elaf dapy dinal saaliall Lpad ) adl) o (V) ) Jsame Ayl ) Gl

olie (lua Jaugia Aoy (YOA I V7)) (e oy o l)3 Copdiall Hhas dgas (ge Anladl 200L55Y) alealls

Az Gy ofismsal) a3l cpadipal) Cisiaiys dags (9£,1Y) Ay glae Cabaily days (104,VT)

Gapd (V7 Y V1) il o) (gb Aut o i Sl D Y Baddy aly Lo e Al ledlly

Sal) 1Y) (593 At Cialyy (%7 £,0) Aty Aapa (VAY I VTY) Jasgidll ¢18Y) 5535 (%Y1,0) Aty
(%Y ]) Ay dayy (YA L VAA)

Al Lol ) plgeally AlniS agdlaf Aol iy ifigasall el Cadisall gisi 1(V) 4 dsea

% Q) 4dl) algall g Ay cilid
(f2)

Y10 Y. (V¥ V1) Gaidie elal (5 sl

Yo Y4 (VAY N YY) L sia elal (5 sie

Y4 i (YoA A e olal (5 sine

Yoo oo Sy

i (06, 1Y) =g badl G As 0 (108 VF) = leal) b gidl (00=0) «onll A «yaumal

A2 gllal (sgiese S il dikaie (5 ey padpdl S e ST 0 ) G Las iy
caly Gl il 3 o) Ao oF ) bl i i s Uangie ) Loatiie L) 4l algally
minie 4l aleally AU gl (g IS (%Y 9) Ly 43 (%V))
(Adlany) Aslly Lalad) ddulish algally Ahacidll Cyfisasall Cpe 3l adipall g laf — ¥

Ol Gpadpall ool dayn sdisel saaliall daadyll adll of (A) Ay Jsan sl il G

Aapd (YFA V) oplaia lies Jansgiay chayd (FIY (U Y YF) (g ol Allaa) 4al ) aleally ddaiad]

Allaay) pleally ALsiB Wy opdigmsall G5l cpadial) Canalng diags (19,0 Y) dly (gl Cibaly

Tty Aapd (Yo D IYY) Cmiaidl o1 (g9 A of cpi ol OB ) Al ey Lie e

Sl 1) (g5d A il ((%Y0,0) dasty dapa (YAY G YY) Ll o) (5535 ((%£),A)
(%YY,Y) Ay Ao (VY S YAY)

411

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Lllaay) Ll algally AniiSll gl Wy (udigasall e i3l cpadipall aisi 1(A) a8 Jssa

% aaz) Ll algall g And?) cilid
(d2) ‘

£Y,A Yy (YoX GNYY) Saidie el (5 sine

Yoo V¢ (YAY Y ¥) Lassia el (5 5ine

YY)V YA (FIY G YAY) e elal (5 sime

Yoo oo Sy

dan (AVY) = J sl maiy As 3 (YA oY) = o J Tl (00=()) «aanll Aue ¢ )
ia) , tﬁjlé’-“l A i , @Lm;l.k.m O) o) due ¢ juadl

AaiBl agilal lgie culS Gl dilaie & Gaehil) cpadpd)l AB s of Gus les iy
o) ols (B odismadl Aas of Al il et s L Uaugie S Lkt L) ddlaa) alealls
Lagill (Says laiipe Adleay) aleally AU agilal (sgime (IS (%YY,V ) Aoy 4360 (%1V,T) il
aagl Aallaay sle IS8 Ayl Al aleally 3atid) Gdiasall ool (ggine Gpant o asll Baaly
My ) Jeall Gygy bl DA e elldy by Sleadl) asi sl geailly Cinual
)y malidl o g3 ealipy) deall lae b dediiall Joall Guely3l cpadyaly o)
=D LY Slea (8 Calaladl e )y (padpall Jlsay cVa Ganadls (oY) dead)  daadiil)
cpallady agic liS Baly)g anjudan]

pslai Agag e gt Aasiiall Jstally cifismsall o3l Cusdipall 4algi ) JSUially cilbgral slaglus
toisasal) (3l Caadinal) Aalsi A JSléally cilBseal) Yl

s ) Al o3 ol el padnall 4alg ) JSLaL ligaal) Ay dueal aa
L)Y agalens agibaiil JUESI G0 Jead Al JSLially cligeal) aal e DA (s3ate el ALaSs 5)5a
Gaaliy) duleadl o Ula Bl ety cang JoST e

Gl dihie 8 Gue )3l cpadya) anls Al Cligeall aal o) ) (3) 4y Jsame @Sl i Cus
Jeall Amliind ool Jleall Gl Aaladl lalSeY) Cinm 1 a sl Tavgiall Gy LS 455
o J3I8 da ¢ oalall il Bealy el ALY Sl On Gl Cina caana e Bl 8 salaY)
iyl de Uil aae s 8131 & 43Sl cJanll 3 Aaliaall sLdY1 S by o il gl cilialiaia)
Zagdagl) il Jeal) Cagyla Al e ¢ eyl adyall Loladl alsall 408 odjiar Jealls Jusy )i i
35ns e b3l aipall Jall U Al el A8 ((altiall cleaills el Jeall SL Jia)
Oy S8 e el Guadsall s (galiY) Slead) A o ppaadidl e gl LS Gan
(TE) ((TE) ((T0) ((FN8) (FNA) ((TN) (TYr) (TTE) Al oles hagie Jeal)
sl e (TOY) (YY)

412

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

RS A JSLially cilBgnall agid By Gfigasall e 3l cpadipall aisi 1(9) o) Jssa
el Jawgial)

gJL:B.d\ ugl.wal\ Cﬁ@\gﬁ-dbdsm‘ a
Y Yo Yoy = i Y Sleall oal aldl CalaY) Cana )
LAY YoY.  saama e 5l 8 goliY) Jeall donl i) Y
W ¥4 oalad) Gl 5 5eal5 el 50 SliLY) Jlen On Gaoil) Cana Y
v Ay YA Gaall 3 Al QL1 ol oY) g il sl 5 lalmia¥) 3 Jaliongy £
~,‘\~ T"\'\ bJMML}MJ‘}J&\ Mﬂ\h&h\eﬂc‘sﬁ‘)h}!\‘s&hﬁﬂ\ o
V0 ¥ ye =)ol ad el ALl 8l all A8 1
v AA Y ¢ (Raliall gl 5 < gl g Jon) (S i) Al ) il Janll iy paiedla eV
LAY YT =)ol 28 yall Jaalid A 3301 Ay il el Ll A A
\,~\ T‘,\\' Lﬁ)ﬁ)?\)@\hﬂ&@\ﬁ&;&d\)ﬁ%ﬁp} q
Y Y Jead) Jaiy IS e omel )3l padipell e Y

_(Vi/\:o) “L\;.\l\ :\_\:\Q ‘J.La,d\

8ol LY Jaall aghlal g ly ccpme i3l ygadinall lgia lay Al OIS (alpaind S
e deall Aglaas ol V) DK Lald lie) Gu cDIKED S ) cplsiad) las duaal dyslladl)
e 2D L) ol AalaY) deadl) o) gsiua 28V (Sar i Lgie sl clela
Cfiganal) G L3l Cpadial a5 Agay (e Aaiall Jglal) Ll

cnndpal) i deas (e laslie e e At dlia of (V1) ) dsally s3lsl) bl cinal
ALY pleally Aadid fisnsall el cpadpall el (gsine e 25 O Leld e fisasall eyl

ol LS LU LSy il g Jolall o3 i (Sags cdiall Jaa) o %AT,0 ¢ % £V, 3 Can gl oty

palss ) ciligrally Jobiiall Aaliall Jglad waY Ty cidignaall a3l oyl wisi 1) +) A dsn
% NS Jslall

e
Ao ¥ @i Y el e1aY A 3O dpiall JuaiVl g JEEYI Qg pé 5 )
At o YAt cliall gl gl )Y Jeall A8SH AL clalaie W) Hd 5 ¥
AT Y YaL o L Golal s Llle oli Y0 Al Y
A YAY eyl Gaad sall & gimall g dpalall 50 gadl 5 S 5 55y il g M pd, g
Z I L AL YL Cpleball 5 0l &I s el s A8 oyl 5 Jaalill plaia¥isalyy o
Y Yt cmel ol cpadpall slaef sy 1
e Yel Lol 30 Gl S ey i)Y Sleall g osladll sy
A YYY il Sl 8 anliall adill my A
LYY 3,88 4 la) Jleely o0 adpal) CalSiane 4
TUY Y g Al Aala s gl ) Jaglaa g slae) dakiall 8 el )l sl Y elae) Y
o1 4 YaA LY el & daadid) 5ol I el 3l sl a3 )
o0 Y VY el ol Gl i) b aeasi 5 Jea )y lismall s il 585 )Y
A PAY Al Ge )y 31 sl sall Aol Y1 Jalalll mazag 8 o)y 3l 2 pall Aladl) 3S il VY
o). Y VYA SN eyl ysn demis V£
£V 4 yay sl aa el 3all () Y Gl Jigus V0

2ge (TEA) paote Wl fismsal eyl cndal) Jllea) (o pshall dpull s
sy B Liadl Lpseanlly casSall el (salsY) Janll (S 8 Al Jolal ssuia iy
585 g illy ALEAY) pnge Cilpagilly Jslall 538 Cuag 13 ¢ iadl goally Jsieaall s2dy L )

413

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

G callagl aal aal sa el ALY oh el aniplls 35l sl maes G s Ol
LOall A3 el dagalls Aat ) Jalsad) aaf anl sag iely3l 855 Lo a5

tluagil)

Al of oSy A V) laagill G #1581 (S @il e dubal) 4l cliag bog s b

@Y Slead) B sl S Caniall angl Aallay a3l uadinall el (gsie £ Y1 8 Jled JSa

Jia dapliy Agyis o)liAY Gliialses sulaae pudass e hl ALY Sleam rdidl suaially alaia¥)

Ial e dglptall Al dyn ¥ oy ) L Alal) shaally Lo )3l cbuslly Ganadilly ol Jasall

el A sgenlly Ay sial) cllailaall e )3l aliY1 o)l (g gta oY)

sy S S Lo e 3 cpaiall sl T el lagleall jslass aLaiall )5 pua

eabally sl Ly Jdlsiy (o) llg Ae )3l )55 Aaglill 4paliyY) Cilaanally 3Shally g4l JS 408

el EOlaally LY il Gasaly dualal)

st 3Ly () agadang agiSay BaS Gue )3 (pandipall Lsliall JUEY) Jiluy 55 o Janll

Giclie agaings cJaall e bl sl sall # 3 J aase Ly el £aliyY) slgall agdlal

pelsa (ssine () QAL L ysal ¢ s cdlalsal) 4185 diiiag

Ganll Beals el ALY Sl Om aianalls mealsl) JalSilly Gaiilly 0sbaill g slad) e 4

Gsimall e g lpun CalanY) 8 Lgy ddagipall 5l Lga digiall 4yl Ay gaiill 33 ¢aY) Calisas _alall

el Znlpa) ointy ledillSs 5siy cloaaylat paes LelalS ol Aaall 5l ¢ a5l ¢g3Ssall

Lalayy)

> =3l gl Slealls dany o) o l)30 2diyall 48y dae )3 aliY) aleall s e Jaal)

tob Lo ey o amg Jlaall 13a g aleall sa elal 8 4alad gae o oSall oSay

el e oSty i Aally Ayl Aalil (e AN cladlaally dgpall )3l adiall slae) i
s JaSl e 4aliy) 4ales

daaly uls gy ALY Sleall e ana (5535 (el JS o3l 2l sl i die -0y
A e sl (S g Aloles e giage o il ()5S0 4nds 235all A yaas Ba3aay
Upaaitll Ly 2dpal) e 85 pum () LSLRYL 2a AT Dby e Guel3l) guadiall ol
Lt pealll Cilsn Ajra o ataeluay ] (grine pyl

@l A Gl Ao 5850 ae cagdsiay g L) pailad e il ey 4ali)Y) Gkl lial sle)ye

dal e saaae gyb Ao HLaia¥) ane s desiid) LY @kl 8 gsully daad) dilig ile

L e oSan aae LSl ) ALY Claslaal) Jlay

el aals ) JSLilly il gmall Jsla alay) e Jaad) ) Goags ) AliyY) aseal) Cais

Al LISl Shlsall 500 1 8 lgany Jiaially Aali Y Al gl agaleal agdlal L8 e )3l

Vol. 20 (2), 2015

=)

-1

-V

414



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

At prey e Al Jas agag pre s (L)Y Jeal) daplal bl dnulie pre g ¢ e )y 2dall
sae Al ol galin oY Jldl acall ji55 ane el 4 LeS Cagylly Ay Sl Dl
(= 2dyall daaly el g Badae Gl gie 3sas pac s ¢ daall (g5l o Gne )3l Goadiyall
(S (ad Al
o UM
:dgpad) galal) Yyl
aliall Blals Al 080 Aalal) BIY) IV Al el ALY VAN LG @i gl g
Aiadll dppal) Ay seand) colaiia cailailly 43l )55 ¢ Jilusslly
Laliie ge b aajie QS (el ALY e cupnl Jils GBS 1490 Leyghlag oo Sl
MU clagy sasiall aadll de)3lly 432 Y)
Laladl 51 canldll gl jiea Aang celaVly alamll Gllul)l V49 L eag ) (B il ()
A gl A pad) ASLaal) (Aalad) 3)laY) agaa (gl
Arala ¢ yfiale Al Sl GUIKIL  ada gl oD Aplay) CHlalall s Yoo ¥ L aal) 3 o pabad)
Agagd) ppal) ASla) ¢l Al aslall pall s
(ool sl skl Ll Aal il Be ) dpadill (Bha3 e VAV LS Gpea (lsAd
DAl cAalsiall dpe )3l dpaiill (A o3l sV s i Jes daesall sl
oY) caslly aall hay sl B LY e A LGlagl s alas (£ L
ool ALY 8 Ak V990 LCilll ae el (Anmally ey G cdlang (g8 saal (gglag)l
oY) colee (oia
sl dahially galiyY) Sleall Galalall Z0liY) Aleall lal ddled V98Y L aaa i AR
Alaall (Rl ass clall dlaa ¢ cadaiill Flally dpadldl) apailiads @le s L geull 4yl Aslaally
(V) Eelp3l aglall o(£)
Laals ¢ Jladl adeill 5yl55 c el ALY Ao V88 L gagilall Cpua Glasg cdaal ) ae b
LBl Ay sean c2lasy
LS (Guad e daala cAglad)) Ly Y1 50 L 199Y L dual) saae Aty cdesa dgana o)
£ oz il Al alas oz giall el aylall
Glubas dla (8 bl SLBY) 550 S5ed L Ye) Laaae d) 3o delauly sale G ¢ aaudl)
Aial) 4y sanl) ¢ Hlad e el ALY Ergmall Aalall Al ¢ sl Z3laY)
Ladagl) aealead Gue 3l Gaadiyall ehal e s5isall Qalsall iany Y000 sl agm asln) daal iy pdl
Eopg casl) Axala Ael)3l) AIS )5S0 Ay camaall Jlad dihie b
Gyl ddadlae S0 Bymn Alanl) Gaila ( @aldyY) Jaadl Cildlaic Gy LV AAY gl dasa ((gsbal
Eooz ApuSuy) drals el A pdie ye yfuale Al

415

Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Aaala e ))3 A4S o)y i€ Al ¢a sl Aailaay e )3l el elal o Y00 ue el g gleall
Eepe ool

£z bl Gle gl Hla (el sl ale clulal LY AAY sl saa) ¢ Jalad)

sl Sall )l s pealeal colabiial)  dpdll o)sa) Gl ACN 51 Jda LY 00V Laaall ae (il
cOles caysills

C3all A5al Al bl Adas Auhy o)V asi alel Il Jdatll LYt gl e la
cehlaiall 8 A el Ay el ApapalQY) calai@ g 8131 A4S ¢ yfale Al Apa sl

gepz ol cauny AnCa e Laial) Al LV AAA Ldaae Budd) 38 (G

Sl A Aplll Axgdall Ao Ly g lls Al aslall (& aysiilly (uldll Yo o) L ke o cqllad
&eoz ol ¢ ey L) dypadll

ceslly paall jadll Hlacelyy aldy) L1999 L sasd) daal () a8 il daal cdana ctaal Al (33
g eoez byalall

Ol s Jialisaley (gali) Ll zalipdl & gyl oyt aai Y 000 Ldeaa GAY ae e S
&g Sl drala el A )50 Al sl Azl R il Jlae

& oz A gl lastll jaa . el MG L ailly bladd) Y 49A L aad dana caligus

Eopz R ayyslly paall a0 s abiI B L1494 Lquad dhuaa (gl

olee el By o edgpial) algall 3yla) LY 00t Ll (Al

KAl Sl cGdailly Akl G Lo lia) Aubudly elaal) hddll L1447 LAle Ay e umse
geoez opalall ¢ el

&o Ml anyiaty Cpugyyall ol Y00 () BN gl il s

Eopz s man balall colY) and Al Y e A L (Glia) 80U Ldgal) il 3S5e

oadi (1Y) dae gyn A LYY L dagsa il claiiall Gl Sy

Agiadl Agyseandl e elany) S (o3l (3H4lls elasdl Aalall 331 .Y 00 Y L g )llg Aol B

sl A el alay sl Aalad) Aiggdly aliyYls capuill glad LY e a ¥ Lol Aol B
Agiadl 4y seaall (ETC2 el alisY) aed s e ol alipYly sl dalal) disgl) co50 dlailae

1A jalady) aalyal) s LSl

AL- Rimawi , A, S.2003. "Jordanian Extension Agents™ Attitudes Jordan toward
Farm Business Management and Training Needs". Journal of International
Agricultural and Extension Education, Volume 10, No (2): p,44.

Khalil, Ali Hassan Obaid, Maimunah Ismail, Turiman Suandi and Abu Daud
Silong. 2008. Extension Worker as a Leader to Farmers: Influence of
Extension Leadership Competencies and Organizational Commitment on
Extension Workers Performance in Yemen, the Journal of International
Social Research, Volume 1/4 summer, Turkey: p,78.

416
Vol. 20 (2), 2015



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Nickels, W. G., and James M. McHugh, and Susan M. McHugh. 2010.
Understanding business, ninth edition, McGraw- Hill Irwin: p,301.

Pareek, U., & Rao, T. V. 1992. Designing and managing human resource
systems. New Delhi: Oxford & IBH Publishing Company:p,163.

Raab, R. T., Swanson, B. E., Wentiing, Tim L and Clark, C. B.1991.
Improving Training Quality, A Trainer's Guide to Evaluation. Food and
Agriculture Organization of the United Nations. Rome, ltaly: p,148.

Steele, S. N. 1970. Program evaluation, A boarder definition. Journal of
Extension (On-Line). 8 (2): p,5. http://www.joe.org/joe/1970summer/1970-
2-al.pdf.

Swanson, B. E., Bentz, R. P., Sofranko, A. J. 1997. Improving agricultural
extension. A reference manual. Food and Agriculture Organization of the
United Nations Rome: p,204.

Evaluation of The Functional Performance Level for
Agricultural Extension Workers in The Southern
Governorates of The Republic of Yemen

Abo Zaid Mohamed Mohamed El —Habbal. Souzan Ibrahim El- Sayed EI -
Sharbatly and Ziad Abdullah Mohammed Hashal
Dept . of Agricultural Economic , Faculty of Agriculture (Saba Basha) Alexandria
University

ABSTRACT: This research aimed mainly at evaluating the functional performance
level of agricultural extension workers in the southern governorates of the Republic of
Yemen. Data were collected using interviews with all the agricultural extension workers
in the southern governorates of the Republic of Yemen, n= 375 agricultural extension
workers and the agricultural supervisors in southern governorates, n= 55 agricultural
supervisors. 348 questionnaires of the agricultural extension workers were completed,
representing 92.8% of the respondents in the research area, as well as, 55
questionnaires of the agricultural supervisors, who supervise agricultural extension
workers, representing 100% of the respondents in order to evaluate the performance of
agricultural extension workers in research area. The data were analyzed using the
following statistical methods: percentage, repetitive tables, mean and standard
deviation to describe and compare agricultural extension workers. Verifying the
research hypotheses required applying Pearson Correlation Coefficient, to study the
correlations among independent variables and the dependent variable and then
evaluate the Stepwise Multiple Regression Analysis for the purpose of examining the
ratios of participation of independent variables in total variation in the dependent
variable. The research results showed the following:

First: some of the personal, social- economic, communicative and managerial
characteristics of respondents; agricultural extension workers:

As for agricultural extension workers ages, the respondent agricultural extension
workers in the group of 23- 50 years and less, represented 92% of the young and
middle aged. In terms of up growing, the results showed that more than two thirds of
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the respondent agricultural extension workers were raised in the rural areas; about
69.8%. The results of scientific qualification showed that agricultural extension workers
with high scientific degree represented 54.9% of the respondent agricultural extension
workers. In regard of field of specialty, the results showed that 88.5% of the
respondents were not specialized in agricultural extension. As for the agricultural
experience, the results showed that the majority of the respondent agricultural
extension workers, about 79.6% of the respondents, had 11 years or more of
agricultural experience, compared to 65.5% of the respondents with experience of 11
years or less. The income results showed that 67.8% of the respondent agricultural
extension workers get payment of less than 40.000 RS. Considering the social position
the results showed that more than half of the respondent agricultural extension workers
in research area; 58.8% had a high social position. As for the multiple order unit, the
results showed that the highest percentage of the respondent agricultural extension
workers were in the groups of medium and high multiple order units as these two
groups were 93.1% of the respondents. The agricultural information sources results
showed that half the respondent agricultural extension workers in research area had
medium level of information acquisition; that is 49.4%, while the respondents of high
and low information sources were 14.7%. The job satisfaction results showed that
majority of respondent agricultural extension workers had medium or low satisfaction
with working in agricultural extension as these groups were 71% of the respondents
compared to 29% of the respondents had high satisfaction with working in agricultural
extension.

Second: agricultural extension workers practice of extension tasks and
activities:

The results showed that agricultural extension workers in research area
undertake extension tasks and activities with low and medium levels; 94% compared to
6% of the respondents practice the extension tasks with high level; that is 6% of the
respondents.

Third: respondent agricultural extension workers' use of extension means and
aids:

The results showed that the vast majority of agricultural extension workers in
research area have low or medium levels of using extension means and aids. The
results showed that these two groups were 83.9% of the respondents compared to
16.1% of respondents with high level of using extension means and aids.

Forth: evaluating agricultural extension workers' performance level as viewed by
the agricultural supervisors:

The agricultural supervisors' evaluation of agricultural extension workers' level of
general and technical tasks performance in research area showed that about two thirds
of the agricultural extension workers in research area; 69.1%, had medium or high
levels of performance of general tasks and activities. The research showed that about
two thirds of the agricultural extension workers in research area; 71%, had medium or
high levels of performance of technical tasks and activities. As for the agricultural
extension workers' level of performance of total tasks, general and technical, the
results showed that about two thirds of the agricultural extension workers in research
area; 67.3%, had medium or low levels of performance of total tasks and activities.
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Fifth: obstacles and problems confronting respondent agricultural extension
workers and their solutions of their point of view:

The results showed that the main obstacles confronting agricultural extension
workers in research area according to the mean were; low financial potentials of the
extension department, the unstructured extension strategy in the ministry, lack of
coordination between extension department. The major solutions of these problems of
the agricultural extension workers' point of view included; providing means of
transportation and communication required for performing extension work, providing
adequate financial resources for performing extension work timely and extension
financial, managerial and technical independence.
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