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Abstract

The research was carried out in the molecular biology laboratory at the National Commission for Biotechnology
(NCBT- Damascus / Syria), during the season of 2013 / 2014, to determine the difference in gene expression
levels of B-Hordein during endosperm development in barley grains, also to illustrate its accumulative curve,
because B-hordien comprises about 7080%- of all storage proteins. B-Hordein mRNA levels were measured using
reverse transcriptase quantitative polymerase chain reaction (RT-qPCR), during five phases of grain development
in four genotypes representing two barley cultivars (Hordeum vulgare subsp. vulgare), Furat 9 and Arabi Abiad,
and two wild spontaneous barleys (H. vulgare subsp. spontaneum), from Raqga and Hassakeh. The transcripts
of B-Hordein genes in cultivated genotypes were detected at 6 days after anthesis (DAA). In Furat 9 and Arabi
Abiad genotypes, B-Hordein transcript accumulation increased by 87.25, 84.8 folds respectively from 10 to 25
DAA, while wild genotypes of Ragga and Hassakeh increased gradually until 20 DAA with increase 119.6 and 93.25
folds respectively and decreased subsequently to 74.65 and 73.55 folds at 25 DAA. B-Hordein mRNA level in wild
genotypes was significantly higher than in cultivated ones at 14 and 20 days after anthesis.

This study showed that the expression of B-Hordein gene is influenced by time and genotype. These data are useful
for utilizing the promoters of the B-hordein gene family for genetic engineering and increasing the efficiency of barley
breeding program, through improving the grain quality, depending on product end-use, either for feed grain, human
food or food industries.

Key words: B-Hordein gene, RT-gPCR, Cultivated and wild barley.
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=Ll 3o Stratagene MX3005P 5lgx aluziuls QRT-PCR Jelis @ 4uually Zuale¥l 205U ¢y JS (e M 0.5 5 1:40 2y
201552500 %2 72 (2005 30 50000 58 5 13,005 30 5.s 0n 95 £l o oM (e 2l 559340 @ (35133 10 5.0 00 95 2 ILall (g1 ol
Caelwill e gh cre ST By Jelantl Glgh 2 o))yl melizdl I (Heat dissociation) sl yadl Jlads¥l dls ye Al e
.(Melting curve ,leai¥l ax )5 =ie °a 95 11 0 65)

B. oxiaysgd) &)sal qQRT-PCR Joli (A daadivual) cilia jal) 2 Jgaad)

il (‘3 -'5) Judeadl dalil) g
QBF GGTATTCCTCCAGCAGCAGTG 175b
QBR CAGAAAGATAGAGTAGACGATTGC P
QTF CTCCATGATGGCCAAGTGTG 243
QTR TGGAGATCATGCACACAGCC P
o yst o

) ALl 335 (R) aSIl il il b ot (2004) Pfaffl 2, cosnicuu

ACr,target(calibrator-test)
. (Etarget)
Ratio =

ACr,ref(calibrator-test)
( Eref)

A 51 & el @useiat Al Eref «dugd! D)5l @i Alad :Etarget
gl el @i Jelas 2 (Calibrator) aaladly (Test) aiwt on Cycle threshold (Ct) ayastt 5,501 2 3 5811 :ACT, target
(waladly 5 ulall Bl 2 Caugll @55l @iy Jelanl Lyusdl 355001)
gan U B )sll @i Jolis 2 aaladly dgadl o (Ct) duastl 355001 2 5,411 :ACT, ref
(aladls 3 polall all 2 duan U1 )} @it Jelad dyusdl 359.00)
(ool y Buam o By dainll e gy caliaall o 38,300 2 a1 ol Lgude o Laatl 351 ,lall eal o Plaffl 3, s
JSI PCR el 5618 syusd & bl @30y Lgiislae Jal (e Alle Alady Buan L1 385511 Ao ogiad | 355501 (e S @uieiad @y O e
Al Walall 52y O-tubulin Zas ,L1 4554114 B-hordein &40 (4o

%Efficiency = (E-1) x100%
E=10"5'P¢ i
00025 520 5145 6 ALY sie 35l il 3 jolas casiy «O-tUDUIN Fuan L1 255500 &3lae 5 ystl jssidl alygione 2o puiill 30l
gl IS0 3 L IO 33,00 cye 1G39843 51, ally &1lae 5,0l en 3 pulae cosi LS .10 agully &15Lae 5Lad¥l ddes
i 5Laat 2l ol @5 LS MXPro QPCR zali o alusiuls Lgudsisy Lgisga e @uiis (Raw data) alsdl wlildl ¢ye Gaxill @
(17 51 a¥1) SPSS sl 5 alasinl (0.05 ssuue sic Fisher's least significant difference (LSD) test gian 32 JaY
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bp 179 agall Jlally 35 pie e jon % 2 33,31 Ladla

Forward Primer (—_=>

GGTATTCCTCCAGCAGCAGTG
/Furat 5/ H.valgare CCATCTATTTTGCAACAGCT ARACCCATGCANFGTAT TCCT YCAGCAGCAGTBEAGCCCOGTGCGARTGCAACAACTTAT &0
/Abiad/ H.wulgare CCATCTATTTTGCAACAGCTARACCCAT GCAMGGTATICCTYCAGCAGCAGTGEAGCCCCGTGCGAATGCARCAACTTAT 80
|I'|G39543||r H. spontananm AT AT T T TR AACAGCT AR AT GCAABGT AT TCCTCCAGCAGCAGT T AGCCCOET GCEAATECAACAACTTAT BO
1638630 H.spontaneum CCATCTATTTTGCARCAGCTARACCCATGCAARGTATTCCT CCAGCAGCAGTEAGCCCCGTGCGAATGCHACARCTTAT 80
fFurat 9/ H.vulgare CTAGET CGCARAT GT T GCAGCAGACAGT IGCCAT GT GI TGCAGCAACARTGITGCCAGCARCTGCOGCARATCCOCG 160

fAbiad/ H.vulgare _G‘\.u.1UG;uGur_:L:t-GM-G:‘nGunE"r CAGTTGCCATGTGT TGCAGCARCARTGTTGCCRAGCRACTGCOGCARRTCCCCG 160

fIGE9B4E/ H.spontanseum I TAGGT O ARRT G T A AR AGT TGOCATGT G TGCAGCAACART GT TGCCAGCRACT GCCGCAARTCCOCCG 160
IG38539 H.spontanewm IGCTRGEICGCARAIGT IGCAGCAGRALAGT TGCCRTGIGI IGCAGCARCARTIGI TGLCAGCARCTGCOGCARRTCCCCE 160
fFarat 35/ H.vulgare RRCARTTCCGOCATGRGGCRATCCGTRCARTCGTCTACTCTATOITIETRCARG 214
fabiad/ H.volgarea ARCAATTCCBCCATEGAGEBCAAT CCOTRCAATCET QITIETECAAG 214
1339843/ H. spontanenm RRCARTTCCGOCATGRGGCRATCCGTECARTCGTCT CE-' THCARG 214
1G3863% H.spontaneam ARCARATTCCGOCATGRGECAATCCGTRCAARTCOGTCTACTCTATOITIETHCRAAG 214
CAGAAAGATAGAGTAGACGATTGC
<~ Reverse Primer

g ydal) i) 3kl A gl il cdladudtl) Cilibaal 1 JSA)

Sleally @Sl Juas wpusd Chugy uadll Cgus JSE o ps Gued 2 B-hOrdein (e Aggat) cullysll et 3t dpaill 2 il e
H. vulgare g55,\1 yueidl 3,2 la3¥l say usluadl agdl 2 B-Hordein 25 )5t MRNA 31 Jumes @ il p3lill ey a1 e 3|
@laggal 1 3sie oS 5560 RNA S Hegls Sl ool 1,,\:.304;\11 (1982) 453Le 3 Rahman gl catliny 1aag  ((reama panl 3y 9l 53)
dads Han e S pa Lodde fmmill piliill sl conm 20 lad¥l Als jo aay 14 agull 2 518 £9)310 aidl 2 (Polyribosomal)
A4 agdl (pe HLadY! aw 3,Sl ol 511 2 B-hordein «li;st MRNA zos sga g dlas oy (2012) 453Le 39 Kaczmarczyk, (2010)
33,01 () H. spontaneum i d) il g5\ 20 MRNA J 5T (gl aulyul ola 2 das S5 o cclls 33 e 5La3¥l aay 10 agdl
asall G118 agall e MRNA 55l suait) peaid sl jis @153l ol e 9l o151kt jglal Ladyl ue 6 asddl 2 (3Seustly
5955 O g Gl Ll ! (e el e 30155 1amg 10 aslls Blas 1gall e 5 50 848 587.25 41y 5315 Juas sLad¥) aas 25
Han 2008 .033Le 39 Hansen 1984 (03339 Rahman) jLa¥l wa 259 12 g o OIS g5 31 juadl 20 B 0nS5356l0 Siogl! ]
aas 20 agl 2 died 3l 3l (e 1G3B6395 43,01 140 1G39843 (ol puaiadl (551 )b 2 HLaall 1aa cabin! Lein (2010 (o33Le)s
ey (2 J<a1) 25 agdl 2 sl e 5 50 73.555 74.65 1) Laoiay (mblind (sill le 3 50 93.255 1196 4y 5315 Jumay sLadYl
i) Ada | Buen ML) A @ 205 )0 5L 31 g (1984) 453Le 39 Rahman 5 (1979) 4idkeyy Briarty cpe S dlms Lo clls
Ssans 2 BB ] s S Gl e 381 L Mgl Gle junddly madll 2 5ladY) say 185 14 a5l 2 (Endoplasmic reticulum)
Ssiuns e ol ol AT sty B ondasell Bge T 2 3 509n @l Gulay O Sy Zuugyall 3l o st past
MRNA 268 3 35 o) (S yendd! 35l 2B cniapsqll llypl suisulS et ws)m
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.(2010) 45539 Han 4

The Arab Journal for Arid Environments 9 (1-2) 10 (2-1)9 aslogl el dy yall Alatl




O (0 (7D 0 ((Cep/EP86EDI) Q- i (C (17D 0 (remsy/6E98EODI/
PSP 27 o (e (s sy UIBPUOH-G ¢ o (o (109 O (063 W (¢ (0063 fi1m8) G (¢ (063 [0 (i vemD)>

I&A° e vOSTy (R0 IR A vy (RO
o sz oz 3 ot 13 c.m m.ﬂ c,m mkﬂ oot ot s 0
_ . : 00°F 0
oz W ot m..“
1628 . o @
% %
L 09
I cm -N -M
ag'ss ) v9pL o
STE6 L oot W 001 Hl
k ozt E
- ozt
T
L os1 o
IRF® A vy (RO I8 e vy &0
¢ 0T- 0z-
o€ sz oz st 0T ere- 0
L 1 : L0 L 0
un.- -l
L oz W oz ,W
L m.
ror % o o
] ﬂ 09 ﬂ
G 4.
088 [ o8 wu sTL8 o Wn
L oot ¢ 0ot
Fozr 0t =
L opt or1

The Arab Journal for Arid Environments 9 (1-2)

1

g ol Al

9 dalodl it

(2-1)
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Characterization of Some Varieties of Arab Maghreb Olive Under
Rainfed Conditions and Supplementary Irrigation
at Jellin Research Station (Daraa /Syria)
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Abstract

This study was conducted to characterize some varieties of Arab Maghreb olives; Aswad (Libya), Seguaz and
Shamshaly (Algeria) and Shamlal and Shatwi (Tunisia). We aimed to assess those varieties under rainfed and
supplementary irrigation at Jellin Research station, Jellin (Daraa /Syria).

Different traits were scored such as average of annual vegetative growth, characteristics of leaves (length, width,
leaf surface), fruit and seeds (length, width, weight, size), average of flower number per cluster, fertilization and oil
ratio in contrast to the dry weight. Significant differences were detected between the irrigation in contrast to rainfed
treatment for the majority of the traits.

Based on the dry weight for all of varieties, we reported an oil percentage estimated with 27.28% and 47.88% for
rainfed and irrigated treatments, respectively. On the other hand, adverse values were reported on the basis of the
wet weight; the oil content was estimated with 20.47% under the rainfed conditions and 17.07 under the irrigation
treatment. This result can be due to the accumulation of water, oil and other ingredients in vacuoles.

Drought tolerance parameters (chlorophyll A, chlorophyll B, relative water content, leaves water content, inability
saturation of water, ratio of leaf dry weight, glucose, proline) were studied. The results revealed that most of olive
varieties were drought tolerant, specially Aswad (Libya). Hence, this variety would be recommended for the cultivation
of this variety in the Arab countries with dry conditions.

Keywords: Olives, Arab Maghreb varieties, Rainfed cultivation, Supplementary irrigation, Drought.
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Studying the Plant Species Diversity of the Pinus brutia Ten. Forests

in the Coastal Region of Syria
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Abstract

Plant species diversity has been studied in the Pinus brutia Ten. forests in the coastal region of Syria in order to obtain
data for its management and conservation.

This diversity was assessed in 59 plots of 400m2 covering the whole distribution area of Pinus brutia in the coastal
region. Number, type, abundance and utilisation of plant species in each plot have been recorded. Plant species
diversity has been assessed and compared using many indicators (species richness, Shannon index, Jaccard index),
and the main factors affecting this diversity have been identified using AFC analysis.

The studied forests are characterized by huge species diversity in number, types and utilisation. The study has recorded
191 plant species belonging to 48 families, but 27% of these species were recorded in only one plot. Parent material
and altitude were the main factors affecting the distribution of species in the studied region.
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This study is important since it gives a global view about plant species diversity and its attributes in the Pinus brutia
Ten. forests in the coastal region of Syria and determines the factors affecting this diversity; what can contribute to the
conservation of this diversity and to the management of these forests.

Key Words: Brutia pine, Biodiversity, Parent material, Altitude, Vegetation types, Syria.
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1 Acer syriacum Boiss. et Gaill. 1 49 Coronilla emeroides Boiss. 7
2 Aethionema longistylum Post. 1 50 Crataegus monogyna Jacqu. 10
3 Alkanna confusa Sam. Ex Rech. Fil. 1 51 Crepis reuteriana Boiss. 39
4 Allium ampeloprasum L. 2 52 Crucianella latifolia L. 1
5 Allium chloranthum Boiss. 2 53 Crucianella macrostachya Boiss. 3
6 Allium nigrum L. 2 54 Cyclamen coum Mill. 8
7 Allium paniculatum L. 1 59 Cytisus cassius Boiss. 3
8 Alyssum cassium Boiss. 3 56 Dactylis glomerata L. 40
9 Anagallis arvensis L. 1 57 Daphne oleoides Schreb. 8
10 Anchusa hybrida Ten. 1 58 Daucus carota L. 1
1" Arbutus andrachne L. 16 59 Dianthus strictus Banks 1
12 Arisarium vulgare Targ. 3 60 Digitalis ferruginea L. 1
13 Aristolochia altissima Desf. 20 61 Dorycnium hirsutum (L.) Ser. 8
14 Avristolochia scabridula Boiss. 1 62 Echinops viscosus DC. 25
15 Arrhenatherum palaestinum Boiss. 2 63 Epipactis latifolia L. 16
16 Arum dioscoridis Sibth. 1 64 Erica manipuliflora Salisb. 14
17 Asparagus acutifolius L. 26 65 Ervum ervoides Brign. 6
18 Asperula bargyli Gombault. 1 66 Eryngium creticum Lam. 1
19 Asperula libanotica Boiss. 3 67 Eryngium falcatum Laroche 42
20 Asperula stricta Boiss. 7 68 Euphorbia cybirensis Boiss. 2
21 Asphodelus microcarpus Salzmann. 9 69 Euphorbia cassia Boiss. 11
22 Astragalus drusorum Boiss. 1 70 Ferulago amani Post 2
23 Astragalus schizopterus Boiss. 5 7 Ferulago cassia Boiss. 1
24 Bellevalia flexuosa Boiss. 3 72 Fibigia eriocarpa D.C. 1
25 Bromus bikfayensis A.Camus 6 73 Fontanesia phillyreoides Labill. 2
26 Bromus intermedius Guss. 20 74 Fraxinus ornus L. 3
27 Calamintha nepeta L. 9 75 Fritillaria acmopetala Boiss. 2
28 Calamintha vulgaris L. 3 76 Fumana thymifolia (L.) Spach 1
29 Calycotome villosa Vahl. 21 77 Galium aparine L. 34
30 Campanula rapunculus L. 3 78 Galium bassitense Thieb. 1
31 Capparis spinosa L. 1 79 Galium cassium Boiss. 1
32 Carex divulsa Stokes. 1 80 Galium prusense C. koch. 1
33 Carex flacca Schreb. 29 81 Galium verticillatum Danth. 9
34 Carlina involucrate Poiret 8 82 Genista acanthoclada D.C. 7
35 Centaurea arifolia Boiss. 6 83 Genista cassia Boiss. 4
36 Centaurea cassia Boiss. 5 84 Geranium libani Davis 2
37 Centaurea cheirolopha Fenzl. 8 85 Gladiolus segetum Ker 13
38 Centaurium erythraea Rafn. 2 86 Glycyrrhiza flavescens Boiss. 16
39 Cephalanthera longifolia Huds. 14 87 Gonocytisus pterocladus Boiss. 3
40 Ceratonia siliqua L. 4 88 Hedera helix L. 9
41 Cerecis siliquastrum L. 7 89 Helichrysum sanguineum L. 3
42 Chrysopogon gryllus (L.)Trin. 1 90 Hieracium bauhinii Besser 3
43 Cirsium amani Post 3 91 Hordeum bulbosum L. 2
44 Cistus creticus L. 28 92 Hypericum montbretii Spach. 1
45 Cistus salviifolius L. 7 93 Hypericum perforatum L. 13
46 Clematis flammula L. 6 94 Hypericum thymifolium Banks et Sol. 2
47 Cnidium orientale Boiss. 1 95 Inula viscose L. 3
48 Cornus australis C.A. Mey. 5 96 Iris unguicularis Poiret 37

(2-1)9 dalol el dy pall dlat

37

The Arab Journal for Arid Environments 9 (1-2)




a5l (alad) an) il a8 (salad) Al s
97 Jasminum fruticans L. 2 145 Rhus coriaria L. 1
98 Juniperus oxycedrus L. 21 146 Rhus cotinus L. 31
99 Lathyrus aphaca L. 11 147 Rosa phoenicia Boiss. 2
100 Lathyrus cassius Boiss. 1 148 Rubia aucheri Boiss. 14
101 Lathyrus hierosolymitanus Boiss. 4 149 Rubia tenuifolia dUrv 1
102 Laurus nobilis L. 10 150 Rubus sanctus Schreb. 19
103 Lavandula stoechas L. 10 151 Ruscus aculeatus L. 37
104 Leontodon tuberosus L. 1 152 Salvia aramiensis Rech. Fil. 24
105 Limodorum abortivum L. 8 153 Salvia microstegia Boiss. et Bal. 3
106 Linum mucronatum Bertol. 5 154 Salvia tomentosa Miller 8
107 Lolium rigidum Gaud. 1 155 Scandix pecten-veneris L. 1
108 Lonicera orientalis Lam. 2 156 Scorzonera mollis M. Bieb. 1
109 Lotus judaicus Boiss. 1 157 | Scrophularia xylorrhiza Boiss. et Hausskn. 1
110 Melica angustifolia Boiss. 20 158 Securigera securidaca L. 1
1M1 Micromeria myrtifolia Boiss. 4 159 Senecio vernalis Waldst. et Kit. 1
112 Myrtus communis L. 32 160 Serratula cerinthifolia Sm. 26
113 Ononis viscose L. 1 161 Seseli rubellum (L.) Benth. et Hook. 12
114 Ophrys lutea (Gouan)Cav. 2 162 Silene aegyptiaca L. 3
115 Origanum syriacum L. 7 163 Silene confertiflora Froulok 2
116 Orobanche major L. 1 164 Silene intricata Post. 1
17 Oryzopsis miliacea (L.) Asch. et Schw. 7 165 Smilax aspera L. 52
118 Ostrya carpinifolia Scop. 1 166 Sonchus oleraceus L. 1
119 Osyris alba L. 13 167 Spartium junceum L. 2
120 Paliurus spina-christi Mill. 4 168 Stachys diversifolia Boiss. 1
121 Phlomis longifolia Boiss. 14 169 Stipa bromoides L. 21
122 Phyllirea media L. 40 170 Styrax officinalis L. 23
123 Physanthyllis tetraphylla (L.) Boiss. 4 171 Tamus communis L. 8
124 Picris echioides L. 1 172 Tetragonolobus palaestinus Boiss. 1
125 Pimpinella peregrina L. 8 173 Teucrium chamaedrys L. 2
126 Pinus brutia Ten. 61 174 Teucrium polium L. 7
127 Pirus syriaca Boiss. 2 175 Themeda triandra Forsk. 5
128 Pistacia palaestina Boiss. 42 176 Thesium arvense Horv. 3
129 Polygala supina Schreb. 9 177 Thymus cilicicus Boiss. et BI. 3
130 Poterium spinosum L. 3 178 Thymus syriacus Boiss. 1
131 Poterium verrucosum Her. 2 179 Torilis purpurea Guss. 3
132 Primula vulgaris Huds. 2 180 Trifolium campestre Schreb. 1
133 Prunella orientalis Bornm. 1 181 Trifolium purpureum Loisel. 6
134 Prunella vulgaris L. 4 182 Trifolium repens L. 13
135 Prunus ursina Ky 3 183 Trifolium tomentosum L. 6
136 Pteridium aquilinum L. 5 184 Urginea maritima (L.) Baker 2
137 Ptosimopappus bracteatus Boiss. 16 185 Verbascum gaillardotii Boiss. 1
138 Quercus calliprinos Webb. 36 186 Verbascum libanoticum Murb. et Thieb. 2
139 | Quercus cerris subsp pseudocerris Boiss. 26 187 Verbascum tripolitanum Boiss. 5
140 Quercus infectoria Oliv. 26 188 Vicia narbonensis L. 5
141 Quercus infectoria ssp. microphylla Chalabi. 23 189 Vicia tenuifolia Roth 1
142 Ranunculus hierosolymitanus Boiss. 1 190 Viola alba Besser 7
143 Rhamnus alaternus L. 6 191 Viola suavis M.Bieb. 5
144 Rhamnus punctata Boiss. 39
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Response of Sprout Biopsies from Two Potato Cultivars to Different
Concentrations of Growth Regulators

PigaLd (ugypuw - Dolaigadt dasma .p

M. Alhoshan C. Ghobadi

hoshan77@yaho0.com .2 ygeu ¢ 3dua «duc |y 31 Aralall Cugmell Aalall 2gll (1)
JIsfahan University, Iran .oyl ! «o)lgdusl < i 3533 ¢y lgdun] Aasla (iel; 301 38 (2)

o>t

Walizes 581,30 (Lgaslag Fgalrnila) Usllad! fye cnaio el ;i (@e352.1) Ailiz s Jlobo] Blorial (gote Tl ys gy e I 25
Olgausl Aasls) Bmei¥l Gel)) yume 2 AaSoma gyl (o (BAP (9 sial Jojing NAA sl el ontliss geidl alaie (pe
loLise MS dacay e 95 31 7oal il Caintl 2 e 2 (SProuttip) asloitl de 3ot Jolat 515 sgm g ilitl o yglal . (O yo! « A 153810
Lga ke catall 2 Ll Jobol comt Loty cAmslil L Jols 2 gl Gle g/te (0.2.0.5)5 (0.4.0.3) 581,50k BAPy NAA &
oall dacug!l il sie 3yl ue 8T S5 dansd . @a 3 (e 33 ) Buali ad Jsboy sl e J /s (0:0.5) Zalioly MS dauy e
ST S8 o 2 g yle Cainll die e sk J/je (0.0.3) 9 750l sl il e @0 230 33 Jsboy J/s (0.1.0) 2alsls MS
alasial we cdasgle il Jsbol Lal (J/ae (0-0.1)5 (0-0.5)5 (0.5.0.2) 581,30l alusials Fyelruils caiall 2 55imll sue
S0 Alelall i Ligayle cateall 2 Lglglaly ygiell sae ;ST K83 cnm 2.0 2 2 35 Jshay BAP J/30 0 5 NAA J/30 0.1 581 5
0 3glaT g1 H9all | y0a) Aas Y cilaal yd Ayl Aaal il s AL 028 a3 e 3 Bali 3a3 Jsbog J/ja (0-0.5) 5 (0-0.3) aige gl
Opaaid sl ) Saiis IS wie g cilsel Gle Jemtl 2 NAA goill @laia

cgeddl dacg sl dl 3500 Ae 55 5 A LLal) SrLatSH

Abstract

This research was carried out to study the response of different sprout tip lengths (1, 2 and 3 mm) of two potato cultivars
(Chandramokh and Marfona) to different concentrations of growth regulators (NAA: 0, 0.1, 0.3, 0.5 mgl-* and BAP: 0,
0.2, 0.4 mgl-) in the laboratory of tissue culture (Isfahan University of Technology/Iran). The results showed an effect of
sprout tip length (2 mm) cultivated on MS medium added with NAA and BAP (0.3, 0.4 and 0.5, 0.2 mgl-1), respectively
for Chandramokh and 3mm cultivated on (0.5, 0 mgl-t) for Marfona on the length of plants. The number of leaves
increased when 2mm sprout tip of Chandramokh grown on (0.1, 0 mgl-*) added to MS medium, and when 3mm sprout
tip of Marfona grown on (0.3, 0 mgl-1). Higher number of Chandramokh roots were noticed by using 2mm sprout tip and
(0.5,0.2), (0.5, 0) and (0.1, 0) mgl-1, whereas, (0.1, 0 mgl-1) gave longer roots. In Marfona, higher number and longer
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roots were found by using 3mm sprout tip and (0.3, 0) and (0.5, 0) mgl-1. These results were very important for other
studies because of the good effect of NAA on the growth of two potato cultivar plants.
Keywords: Growth medium, Potato, Biopsies.
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Adaptation Study of Faba (Vicia faba L.) Bean Promising Lines
(Low Tannins) at Different Locations for the Northern Region in Syria
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Abstract

This research was conducted at the International Center for Agricultural Research in the Dry Areas (ICARDA) in addition
to three other sites (Aleppo- Syria) (Yahmoul, Telhadya and Hmaime), during the two seasons 2008/ 2009 and 2009/
2010. The main objective of this research was the selection of suitable lines with low anti-nutritional components
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(Tannins), high productivity and quality traits, and evaluation of genetic-environment interaction (GXE) under different
locations.

Among the white flowered faba bean lines, 108 were chosen as low tannin contents. Each line was planted in five rows
with three replicates by using Augmented design at first season, and Randomized Complete Block design at second
season. Statistical analysis was done with Genstast 12.

The results indicated three lines (20,24,86) with early ripening, three lines (3,40,86) with a high number of seeds/m2,
three lines (5,86,102) lines as tolerent to frost, and (86,102,40) with a high grain yeild. Genetic-environment interaction
(GxE) showed that gynotype (5) has high and stable yield. Yahmoul location was the best for evaluation of gynotypes.
Keywords: Faba bean, Low tannins, Selection, Genetic-environment interaction.
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Cucurbita pepo L.

Some Genetic Parameters for Studying Yield Seed and Yield
Component of Squash (Cucurbita pepo L.)
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Abstract

Nine inbred lines of summer squash, Cucurbita pepo L. and their 36 F1 hybrids obtained from half diallel, were studied
at Altybh station in GCSAR in Syria, during the two seasons of 2008/2009 to investigate some genetic parameters for
seed yield and other 12 traits to determinate the suitable breeding method.

The results showed that there was a narrow range of difference between the genetic and phenotypic variance
coefficient estimations for most traits proving that these traits were mostly governed by genetic factors. The highest
genotypic variance was observed for seed yield plant (27.85%), followed by seed fruit weight (20.38%). The ratio
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02g/02s and degree of dominance indicated that a dominance component controlled most traits. The heritability
estimations were moderate (29.6%, 23.5%) for seed yield plant and fat percent respectively, they ranged from
moderate to high estimations for seed yield components and quality traits suggesting that heterosis breeding might
be advantageous for obtaining higher gains in these traits.

Keywords: Phenotypic and genetic variance co-efficient, Heritability, Genetic advance, Seed yield, Summer
squash.
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Study of Damage Threshold Levels of Heterodera avenae Wollenweber,
1924 on Wheat and Barley
Under Plastic House Conditions and Artificial Infestation
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40 535.30.25.20.15.10.9.7 .5.3 .1) Heterodera avenae «:Ssg=J! 13giles cpa (PI) Lilies 3l cilolis , 50 dlys e
g g ¢ (39l e aan) el (palss caiun) (6 ylall zeedlly (3ale Caian ) sl ol Aoy 9o3 2 (2,5 £/ 515 el Baaly
/3Scun! Alnaloes 2 Aie | 31 Acalad| Eagrmd! 3 pe 2o Al yudl oy 32 Ll g Caliol e 13g3laddl 0! 5 puiadl 390 cbigions
el 3 oo sl day g3l cilanly Bue lilaio¥1 (gutall coaly oSSl ol Cogplo Sl Cnin 38wy sl (yasds (i ypas
W uslic 2 Lo ;8001 Lo H. avenae 1sslesdl e At el 53 mSliitl o yglal .2011/2010 ey 331 manstl S35 il
Ll 2,5 8/ ladly 7y ¢ unlal) eodll 2ty 4 55 ¢ /cnuladly 5 Cogumd| A1aY 5 puiall g by ¢ undilly g plally eslBll madll Aokl
o il agilenild 2dg¥) Al 53k ALl ol CalisY LYl juolic 2 (mlasi¥) cad sl . uddly k! meall
2 (% 41.24 43,62 424) 5.l /D) sue 2 (% 45.88 :48.68 :54.29) (2,5 §/ax3L40) LWl 201 2l e (olazsyl
1000 31 ¢392 % (43 .50.85.53) 5. sl ale 2 (% 49.52.52.09.56.72) 5 .cogumtl 3Lz 2 (% 54.7 .58.73.64.23) 5.l pLis|
Ads¥1 LelaliS e olomyl JSiy H. avenae |ssilelt (PF) 25ledll bl cdagyl (sl le sunidly s lally ulall madll 2 2
el gl g bl gl il madtl e lgu (PF) 20591 LglaliS o alew S (RF= P+ Pi) 31l ¥ ine cdasy) Laigs < (PI)

H. avenae oyl agiled « juadi crad (ale Sl o) punall 390 2 o KAL) SilelS

Abstract

Pot experiment was conducted at the Center of Scientific Agricultural Research in Al-Hassakah province /Syria under
green house conditions and artificial infestation to assess the effects of different levels of initial population densities
(Pi) of H. avenae (1, 3, 5, 7, 9, 10, 15, 20, 25, 30, 35 and 40 second-stage juveniles (J2)/g soil) on growth and
yield components of durum wheat (cv. Shams), bread wheat (cv. Shamg) and barley (cv. Arabi Aswad ) to determine
the damage threshold levels of H. avenae on wheat and barley. The second-stage juveniles were added one week
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after planting during the growing season 2010/ 2011. The different densities of H. avenae caused reductions in yield
components of durum, bread wheat and barley. The damage threshold levels of H. avenae for grain yield were found
to be 5 J2/g soil for durum wheat and 7 J2/g soil for bread wheat and barley. The reduction of yield components of
each cultivar increased with the increase of Pi of H. avenae and reached at the greatest initial population density (40
J2/g soil) up to (54.29, 48.68, 45.88)% for number of spikes/plant, (42.4, 43.62, 41.24)% for plant height, (64.23, 58.73,
54.7)% for grain yield, (56.72, 52.09, 49.52)% for straw yield and (53, 50.85, 43)% for weight of 1000 kernels in durum,
bread wheat and barley, respectively. Final population densities (Pf) of H. avenae were positively correlated with Pi,
whereas reproduction factors (Rf= Pf/Pi) were negatively correlated with Pi on durum, bread wheat and barley.

Key words: Damage thresholds, Yield losses, Wheat, Barley, Cyst nematode, H. avenae.
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Sesamia cretica Led. 5 )i 3l jlasy Aladl 5 )it jdo (any dwbus @945
(Lepidoptera: Pyralinidae)

Susceptibility Evaluates of Some Genotypes of Sorghum bicolor
Against the Infestation by the Corn Stem Borer Sesamia cretica Led.
(Lepidoptera: Pyralinidae)
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Abstract

Field study was conducted at the Biological Control Studies and Research Center, Faculty of Agriculture, Damascus

University (Syria) during the season 2012/2013 to evaluate the susceptibility of seven genotypes of Sorghum bicolor
against the infestation by the corn stem borer, Sesamia cretica Led. Results showed that Jeezais was distinguished
by the highest infestation rate of seedlings (18.69%), while the lowest percentage was on Ezraas (10.84%). At harvest,
infestation rates for Jeeza;s was the highest (23.19%), and the lowest rate was for Ezraa; (14.03%). Jeeza;s was
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distinguished by the highest rate of dead heart (16.26%), while the lowest rate was for Ezraas; (10.64%). Jeezays was
distinguished by the highest rate of reduction of plant height (29.84%), while the lowest percentage was for Ezraa;
(17.69%). There were significant differences in the number of holes/plant, the lowest number of 2.5 hole/plant was for
Ezraag; and Mayo, while the highest rate was for Jeeza,s (4.25 hole/plant). There were differences in the number of holes
on one plant; the highest number was 3.75 hole/plant (Jeeza;s), while the lowest one was 2.25 hole/plant for Ezraa;.
The Length of tunneled/plant is differed depending on sorghum biotype, the longest tunnel was for Jeeza;s (32.16 cm),
and the lowest was for Ezraa; (2.25 cm). The number of larva on one plant is differed depending on sorghum biotype,
the highest number was for Jeeza,s (3.75 larval plant), while the lowest number was for Mayo (2.25 larva/ plant). Plant
yield loss has ranged in different varieties between 43.22% for Kharabo;3 and 72.65% for Mayo.

Keywords: Genotypes, Sorghum bicolor, Sesamia cretica , Corn stem borer, Seedlings.
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Molecular Characterization of Silverleaf Nightshade
(Solanum elaeagnifolium Cav.) in Syria
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Abstract

Silverleaf nightshade (Solanum elaeagnifolium Cav.) is the most serious invasive weed, threatening crops in Syria.
Molecular Characterization of the two genotypes of silverleaf nightshade (violet and white flowers) spread in the Syrian
environment was done using ISSR-PCR technique. The ISSR-PCR technique has showed polymorphism (91.33%)
between silverleaf nightshade and cultivated eggplant, as the wild and cultivated species were separated in two
different clusters. The first cluster included both violet and white flowers genotypes of silverleaf nightshade, and had
two groups: the first group included the genotype with violet flowers, collected from two different geographical sites, and
they were at a high genetic relevance degree with a genetic distance of about 10.48, while, the second group included
the genotype with white flowers, with a genetic distance of about 20.62. This raises the possibility of renaming it as a
new species or variety of silverleaf nightshade. The second cluster included cultivated eggplant varieties.

Key words: Silverleaf nightshade, Genotype, Polymorphism, ISSR-P.
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Abstract

The study was carried out in four different environmental areas of the Central Highlands of Yemen which are (Assam,
Bait Alnahmi, Alalip and Telhama), during thesummer season of 2015. Saglh barley variety was cultivated in three sites
for each area, with an improved technology package ( P,Os 48% with the rate of 80 kg/ha, N 46% with the rate of 100
kg/ha, and seed rate of 160 kg/ha) comparing with farmer practices (120 kg/ha without fertilizing) as a control plant, the
experiments were designed according to the Randomized complete Block Design (RCBD).The results showed a highly
significant superiority of the improved technology package (p<0.01) for plant height, number of tillers, days to flowering
and biological and grain yield, as the percentage of superiority was 88.28, 69.71, 7.6, 63.24, and 60.00%, respectively
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as compared to the control plant. The results indicated that there were highly significant differences between locations
at (P<0.01), the sites with application of technology package treatment were superior in the number of tillers per plant
and grain yield traits, with a difference superior at (P<0.05) for the biological yield as compared to the control plant. The
technology package treatment recorded a higher degree by the evaluation in all locations with an increase of 60% over
the control plant.

The economic analysis results revealed that the application of the technology package treatment achieved a net return
of about 158.152 YR /ha with an increase of 123.274 YR/ha comparing to the control plant (farmer’s method).

Key words: Barley productivity, Technology package, Economic return, Farmer’s evaluation, Yemen.
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Study of some Factors Affecting Gestation Length on Arabian Mares
in Syria
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Abstract

The estimation of mare gestation length (GL) is important because of its relation to the breed and environment conditions.
The aim of this study was to estimate the Arabian mare GL,under the Syrian husbandry circumstances and study some
environmental factors affected it. The conception of 79 mares were looked to some Arabian horse stud farms in Rural
Damascus/ Syria (Jerba, Gabraa, and Kharrat). The observations were editing in spreadsheet Excel. The data was
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analyzed statistically by SAS program. The results showed that the effects of mating season, foal gender, race, mare
color and age of mare at foaling were non-significant. While the stud effect was highly significant on Arabian mare GL
under husbandry conditions in Syria. The overall mean of GL was 329.20 + 11.42 days. While estimation of GL were
34242 £ 5.22, 329.71 £ 4.39, and 319.07 + 5.61 days for Jerba, Gabraa, and Kharrat, respectively. The study of
environmental effects, such as year and month foaling, foal gender, mare age, and mare color under Syrian conditions,
are very important for the good management of the pregnant mares, as this will reduce the difficult foaling resulted from
long GL or the obtained weak foals of short GL. So the study recommended that the mare which has less than 318
days/GL or more than 340 days/GL needsmore surveillance andmonitoring,as this will negatively affect the survival of
the foal and the mare health at foaling.

Keywords: Gestation length, Arabian mares, Syria.
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Abstract

This study aims to compare the fattening of Awassi lambs on Atriplex pastures, barley residues after harvesting and
adding different levels of supplementary feeding (grain barley and wheat bran) with the traditional lamb feeding on
concentrates. The study was conducted at the Agricultural Research Center of Al-Salamiah, and the experiment lasted
107 days.

One hundred Awassi lambs were used in this experiment, and distributed into five groups according to Randomize
Statistical Design (control group and four treatment groups). The control group was provided (traditional fattening) with
1200 g of concentrated diet per head (16% cotton seed cake, 57% barley grain, 25% wheat bran, 0.5% NaCl, and 1.5%
calcium carbonate), and 500g of barley straw. The treated groups were grazing (at rate of at least eight hours daily) in
an area of 80 acres planted with both Atriplex since more than 5 years and barley in this year, and were supplied with
complementary feed as the following: first group (T1): 250g of barley grain per head, the second group (T2) 250g of
barley grain and 100g of wheat bran, the third group (T3) 250g barley grain and 200g of wheat bran, the fourth group
(T4), 2509 of barley grain and 300g of wheat bran. The cost of feed components was calculated according to the prices
in the local markets and the rental value of planted land with Atriplex and barley were estimated at 1000 SP. The average
body weights at the beginning and the end of the experiment were as follow: The control group, and the treated groups
(T1, T2, T3 and T4):(35.45 and 55.50), (35.20 and 48.8), (35.00 and 48.76), (34.80 and 52.26), (35.40 and 52.48) kg,
respectively. The difference of the beginning weights were not significant between all the groups, but the final weights
were significantly different (p <0.05) between the control group and the treated groups. There were significant differences
in the digestibility of the dry matter, organic protein, hemicelluloses and energy between the control and the treatment
groups at the level of (P <0.01).

Regarding the economic cost of the body weight increments, it has the cost of 159, 120, 132 115 and 129 pounds per
kilo for the control group and T1, T2, T3 and T4 groups respectively, and were significantly different (p <0.01).

This study recommends lamb 2509 of barley grain and 200g of wheat bran per day, when fattening on pasture Atriplex
and barley residues after harvesting, because it achieved the best economic value.

Key words: Fattening, Awassi lamb, Atriplex.
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Study on Coenurus Cerebralis at Awassi Sheep
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Abstract

The study was carried out in four Awassi sheep research stations that belong to the General Commission for Scientific
Agricultural Research in various regions of Syria during 2009 and 2010, in order to determine the prevalence of
Coenurus cerebralis. The total number of examined animals was 5044 heads. The disease was diagnosed based on
clinical observations and then by the presence of the larval stage of Taenia muiticeps. results showed the infection of
sheep by Coenuroses in the studied stations.The symptoms included circling, incoordination, separation from the flock,
blindness, twisting head to one side, and sometimes extra excitement and then death. The cysts were mostly located
in left cerebrum, right cerebrum, longitudinal fissure, cerebellum and the olfactory bulbs (47.5, 32.3%, 10.1%, 8.08%
and 2.02 %) respectively. The mean prevalence of the disease was 1.96%, the highest prevalence was at Bir Alhashem
research station 4.1% followed by Gasr Alhalabat, Wadi Elazeeb, and Alshola (3.6%, 1.1 and 0.7%) respectively. Both
sexes were affected with higher prevalence in females 60.6% than males 39.4 %. The disease prevalence was different
between ages (6 months -2 years was 92.92 %) while (more than 2 years was (7.07%).The higher prevalence was in
winter (29.29%) more than summer, autumn and spring (25.25, 25.25 and 20.2%) respectively.

KeyWords: Prevalence, Coenurus cerebralis, Taenia multiceps, Awasi sheep.
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Effect of Endomycorrhizal Inoculum Treatment on Growth and
Production Parameters in Tomato Plants.
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Abstract

The research aimed to prepare an Endo-mycorrhizal fungi inoculum and to analyse its impact on tomato plant growth. The
experiment was carried out in Suliman Agricultural Company in the center of Jableh city (Syria), in the 2013 season. The
inoculum was prepared using spores of six Endomycorrhizal fungi, mostly belonging to Glomus, and its concentration was
87.9 £ 9.7 spores/100g. The tomato plants were treated with the prepared inoculum to evaluate its effect on plant growth
in comparison with the infected plants. The experiment was implemented with three replicates using the randomized
complete block design. The treatment of tomato plants with the mycorrhizal inoculum showed a positive impact on the
studied traits. The increments in the treated plants were 8% for plant height, 13.5% for leaves number, 10.2% for flower
clusters number, 6.56% and 9.57% for fruit weight and fruit diameter, respectively, 42.1% for fruit number, 153.4% for
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roots volume, 179.32% and 152.2% for wet and dry total vegetative biomass, respectively, and 312% and 366% for wet
and dry total root biomass, respectively. The percentage of mycorrhizal dependence in the treated plants was 58.59%.
Key words: Inoculum, Endomycorrhizal fungi, Mycorrhizal dependence, Tomato.

4l
cellgiiall 13 cya 3 oSO Lgna LWy cautladl 8106 Lgneat LALe B2 | TN S (“”' R So/anum /ycoperSIcom L. 5594l a3
ale 2 diemll cigndl sue 31l Apamll Cigdl 2 dicl)) pugy 2505 3 gogeall el ﬁumt,s_u@ \Jsﬁd}ay_u faa Jido LS
(2013 cage ) M Ailas ¥l degazll) Lf 37789 412013
Ll sy e gy ZLO¥ UD 2. Loy (B gl juall i 2. 5559 bl pe Jelam ally 30,00 20 3uall ISl fpa | 558l i
Pawaar 2010 .033Le 35 Meyer) aslo 31y aiul culslga ¥l Cag pls Jamisals) e ouelud LS ypamgall Loy diaall 3Vl Sl
Vesicular-Arbuscular a_.,_m_ul Llinygad! LA 150598l Helad fye 3apac tt;! 5y9u0dl eald Hel pe pinlen . (2012 .Kakde
Uyl 5399 Aucgh 2 355 dumglon jud cl yuad s LS LYy SLad¥l 3oL Lle Jaady coged (o (pumid (MAV)Mycorrhiza
Lgialana!l Gang «(VAM) 2y il dlomysmdl | 5050l 5alad pe Giuleall Lgw ol dayuy cilslatl catizsg . (2008 .Read 5 Smith)
30 59Sell Jady ol gl Cyeusd A 38 yao S (pe p.}zjgw «(Mycorrhizal Dependency) s 5 sSd! sbaie ¥l <oy Lo 1iag (Lot
(1994 .533a 35 Khalil)
B pumidl) 03himgo g Glias 3339 e STty (BLAN Hpia 2 15008l Hhad 3gag le CByaill (g pemll pamdll e slawe¥l @b
oshad algu! @uds Camy . (2001 .Osorio 4 Habte) (Mychorrzation) (55,511) (s 5usSul! sLexiaa¥l die yuns Le laag el Jals
e ol e Bl 2 ale S 332515 psladld 3gummll 58,30 O 31 adall Jasdl Cag s (paus a3l gad Crvumd 2150565l
ol Lgc\}.‘z' Lu..u]a \)m b SoosSee LA plaziuy a2 soz=lll @iy UL (Aggun dilas Ma (San (592 )_ub Elas!
(2013 .o33e 39 Sonika) (asl Creo Loslgn! @i @y «Aulio
sbadll oligs FLalll B3Le ) Aygan paS Limg ( J5Lall in (e 5utms oy 15] LW e Lgiyad aoa Logac shaill oiia ¢loyl G
Elma¥l (e aaadl 5Ll <3 (2008 (Read, Smlth) Lagady Loy LY cocwlitl 3Lat! J5Lall sgm g llaiy Giolaatl 2plin! clonl LgioSO
e 5 S SilaS LY Aalises ol ESPRECY (S 3esSll ZLall (pe s Jumil szl L) A lally Jud ¥l Caiall 5LasY
s I aslsYl (1995 (Sylvia 4 Jarstfer) (Hydroponic) asul m))nj (Aeroponlc) L3 (o Ablagll dely3l @l alasiuly
zLal! yeazian 31 (2001 .Osori g Habte) ¢ a5l #Lall! CLuyij.Ju_bL:umj La\mlﬁsyl a3 Ul (Potculture) oYl ael )
‘ul -(2004 .Monreal 5 Dalpe) (s 5u5sSll #Lalll ZlaY 55185 4y Jgnidl ola (959« Sladl ulddl Jgnd Hoia 1505580l g-‘ﬂ‘
3501 as3 . Lg2 559 Lagad 5u 353 | 35Sl ket e slelal] ALl 4nslSial 5 655l LAl 2 LY anziall Jilall dysllall (ailas]
5l gall ‘uﬂ (e Triticum aestivum g all wedlly (Allium cepa Jadly «Sorghum bicolor aag i\ 3,415 «Zea mays | yanl|
uosSedl Helas Lo uLub..\.” @lass eyl a3y (2013 o3)a s Sonika 2013 .o%s 39 Parmar) SrsSall ZLall Y deuzuall
BEVESIPN | VS PROEVID-R Ldb. @& -(2008 Read 5 Smith) aLs alamtl cilul)ul cilS o 20 et Aal)3Il cag,ls 2 ads ol
s9ie Gl Leeds augy haall flads clia Sle ggimd (VAM) B yum 2l Buliaysant] 2u0a 11 150508001 sglad pn dslat ol puamions
.(2004 .Monreal 4 Dalpe) dia=t!l a3l oy s 2 deulin 3alo filge
2 anly e5is « GIOMUS Guizeld dasls 153 R Jady 20301 15558l sslad (el a1 junnd ) el Coigo:diagd) Cilanl
L ol glazS damll gl (yauin 390l ol L1y 903 20,51 Al yag AU 2L HLaa @3 (yag Paraglomus (il
NUSYSTNIN b ]

430 ylo g Condt 3l ge

21 S g
ey Ol 38 yi oyl 38 50 2 wllsg (d)gew /

(2-1)9 dsloul el dy pall dlat 143 The Arab Journal for Arid Environments 9 (1-2)



1532958 Z 1B oy

Anmell & 3009 1 505580all LAY idl e (ggiond () 3 9udedl BBl gl (e L39S line (pe AT 50598l Holad S5 g pax @S
g o) Gusho sl Anblon s (ya B30 ¢ (53kasus olasall) 3335 Alnialn s (ye GLBI 03 590kll Al 53 g2l Bwed (o conar Gy ey
(1990 .Perez 4 Schenck) L&bsmﬂ\@@\@&t@ﬁs;ﬁw bgﬂs__.u)}hztbjulm_z\ﬂ:mps.(,_w__dtoﬁjmj,sm)l.._y
Paraglomus laccaltum :44a a3l | 50,48l jelas (ya t‘ﬁj Liw 3gmg ondig (Ol pgle 2 bl LBy Gygmey 38 50 (4o sl pus Buclivang
(2013 (03Meyg 4w > ) Glomus clarum 4 .Glomus constrictum .Glomus etunicatum .Glomus hoi .Glomus fasciculatum
Les Lguians pon 2o il) il poran calss 311233501 2 el 31 aladl Egonad] 35 0 2 dadlinl (g 3 55Sull LA jinond &y yod 2385
3501 GBS le slaae¥l Gan¥ dely) B aluiol ¢ 5usSll LAl jiami 2 Lgal i Bl {50508l sl gl93l pn dygas
Sonika <1995 . Juniper s Brundrett) auis .l 15,558l slad pa (iolatld & latiaal JSlgall (38T oy 435S8  JiLS Zoa mays ¢! ol
(2013 (o35e)

550 53k iy 05087 cym Ll s UL T il @5 135053 3 5.8 % 1.5 aguganll 5l gaan Jslomas 3,30 53k 30 100 yeglad 3
ol Josll iy Juk 03 il B3 Tigehn 6 ms Jos 3 A Boganll cilial) B35 6yl Josll Ly g5 sl 2
3logl 4 1 3 ey Al a2 ol el 5301 (ye Lagy 20 s Ay 3L dalaimianl 3 2235 30 308 °a 121 351 o 32 53 e (IS 5330 015 5o
Lgaxd @3 (TB) 3,59 uLu,JM Lginstig il cpe culie a3l 150 558ut) 13 cpa ygiaandl Hlantiaal (ya STl @3 3,01 uuuu;!
Absalel| e cgo LA b il 2 Laal 393 (s ASha 3l 2 5098l plad 5 el sl il sunlal L ygme
LuuLnb,Llauﬁg_;}mm»u@é\ujmuulmygmu\«,J\uﬁua.\a_m uudﬂ;m‘dﬁlsds_m@m\@d\uk
‘.\_..\:.J\@jﬁ.s_)@w\@jo.u@uu\ubl_uusf ceilis yoll ye Juumcuulgd}@ﬂ_\_u,“_w1 @M‘_\Aﬂwlﬂm
5y90 Lilgh 24 LA}.' 15 & Je 100 Saass (1950 (Arnon Hoagland) 5,01 el sl 3,58 UM Sil2all Hoagland Jgles aolis) ae
dns ol Aot 2 3012 Lga gl 209 2l e Alanadl | 5 ysStl alad oy poeid e gl 3 Lguy Bulee (BLay] @3 03,00 bl 3L
G 5 G 155095 LS 4 Alanl] 2,301 g 50 panlly dolie Wy g piadl) ppanll laianly elad 5 43,001 bl Bl
3yl 0gs Lg.!am.us,umb Lo.\c {a‘m'ﬁ‘u—w 6544)\):.4:-).\4 ula.aa.j mmwbstuuw,mﬂlt‘. Lglals g Hoant!
-(1993 .Sylvia , Jarstfer) ale 5.1

1632295 Z Al (reud 501 DT LAY A )it &hd! 2_(Mychorrzation) 53 S8 ceud yaa5
1‘)}.&4&}&310&\)»‘_}5@_%@43 M']OJ}IAJ ()9l 5«_,L._|Jsu.4ﬁ.t>\ LLu40J‘a|uAL,s|}ch§.gmo)_n_:LLu 10)Lu;>|(u
Vierheilig ¢1970 .Hayman s Phillips) (TB) &33! olu 5 Jslmas cubscs @ <UL il S(ols S ¢y L).b. Lalaze 50) dakasll o

(2005 (o%Ma9
OIYMPUS 28 5Le ead) 1 yaalSs 39501 Sigall yomlly oy o3 Lally cdad g B a3 Boms p e Agrime i a3 5 S cning
el elaa saalie L);‘ g pall ya AN 50 Sl Holady Oiolaidl el ya aaliad adasult | geatl (s pal GAL!)JJ u}u\.‘»ﬂ.' Ugonga
(2001 030”03 Habte) adatigl ‘)J)}s.tl‘)jbﬂtﬂ Lg.m.vLuu./_u 44)..\:-.1\ ‘_").‘a.zl‘ d:-‘) 4.!).1.7!'_4.51.” uLc).a.J‘j‘ 4_').!44.!\ u)La.Jj:-J‘j‘
U.A)_u\.:_n a.x.cd)i}u.n (D)JS.L‘) szqjjid‘)m}”wu)_m ;LDU.\L ‘ALA_LQU
:(% PRC) (Percentage Root Colonization) 4dalall |3, sSall ) ghis 5,30 cilily ) gia jlaried 43 giall duwdll |1
:(1970 .Hayman 4 Phillips ) 3l Atslakl 33y auls | adl |50 56Sall selads 35000 bl Haie Hlexid (%) Gusidl G| Coun
B _pantical) Ay ydal) adadll aae L i
100 x— el =(PRC%) 5 parieal) sl 4 gial) dyuadl
MJJAAS\ @JA@J\ &kgﬂ gJSl\ el
:(% RLC) (Root length Colonization) 4:lalall |3 sSsal)  shais 3 jaxicaal) 84 il jgda skl 4y gial) dpaadl) - 2
:(1990 .035a35 McGonigle ) adll cs¥slall SN cya | 3usSull salads 3 peaiead] 3501 @bl Haia Jolat (%) Ausill Gl v
RLC% =(G-N)/Gx100

HC% = H/Gx100

AC% = AIGx100

VC% = VIGx100

The Arab Journal for Arid Environments 9 (1-2) 144 (2-1)9 qlodl el dy yall Alatl




plad o tH (1) @) Aaangan ! iV (g pumis p 585 1A o ¥ N

93l gl Hleai DU dygdl apit! :%HC

Ayl e il Hleane W a4 3l :%AC

ALY Al YU 5l M 45| 20l :%VC

(G= N+A+VHH) oo iLasgay aue o L1l 1505680l 5oladd L5 Il il 3925 g 5ame :G

el s 3 98aall AL Ga £100 B BRI 13 gSaall ) glab 154l 235 - 3

iyl $100ise JS (oo tgoms Aol 8201535001 5Ll g and g yrael Ly el putnmell 655l Lol (pacalive 10 a2
03ke 39 McGonigle ) 40X guall ygaml! Gusaie comi Lguammdg ¢35 1L i Laaie @5 b p1 J5 Ll 33 ks 30 (le B S (pe g5
lue ydal dawgil! Gy (2010 (03Ma 39 Djuuna <1990

((§ 52951 LYY (9l ppalan) §gubiadt OIS 9 Crpuus & Al Iull 313951 y5had 515
JAAlA gail) julaa B AIA0AN ) o) gSaal) jghad L - 4
by 0yl ls Amidle eulils) u»u.LALq.A g gs (CRD) Complete Randomized Design aLslsIl 281yl @ueuss Gl 20ais 2. a!
()La-\a tama) 539l g s - (Alelan JSI LG 15) bl 55,8 S Cpanisd cAlelan (S35 S B35 (1 39Sl Amile i
a3 0l Sy 2 gl (c5upeSell LA cya g 10 5 i JSI i © MLJyL;}MJ}ml 2l Aol Aken 2y (e
LA}; 30 5.0 2618 Zausull aldee aliall
SolST iy LS 15 1) 630558l LAl Gl ainn 25 (oot el yid 5 Laie (S s e A S ST 1 Lags 30 tay Jgndl culsl
zLall e ¢ 100 31 (oo S JSI Lt § 200 Joraas cow 5 1 3 Gany 3l dmlaiadl Az latl %JA)JLJJd)M‘tM‘ Jo> dely3dl
(e hmugamily paall caliaus) |5l Helaat sl 1 idl (goamd Gl 3,200 b H9la (ya 33 San plad ) dals¥l LL,J 9.7+87.9
(1 gsa)
L1 095 &yl g din J LW (e 5Lt Blest 3l iy ol oy (8 (e deg)y I 3y9uidl sl Qs Lousdl aldee e
059 33ladl 5Ll sue Ayl wdliall sue (3lhs¥ sue clitl plasyl ) dabiell seill julal e gunl wilsl )3 u»\ Alew aulalis)
e 052 (e SbLA cadan 3 g aadly g il negazll o JSI Calandlg o 01 03501 3 pad) Bl 2 5By (3l ks Lal
el 245 °‘=70 3yl p> A
:(%M.D) Mycorrhizal Dependency sl slaie 3 4 gial) dpll) il - 2
(1975 .Gerdemann ) alall abslatl a5 gy sSal| sletie S gl Apeall copust

1 musSaally dadlall p lalall Cilad) €138l - 13 s8ally dailal) bl Cilad) (336

100 x . = (M.D%) s Jausssal) slaisY)
132058 ally Aadlal) ClLAN Calad) ¢y 5 )

s las 31 St
Slawgill oy 3,80 casn - (hitp:/www.cohort.com) CO-STAT 6.4 _ilas ¥l malipdl alusialy Libias! & pmtll ks il
:0.05 dyginn sgiiue die opliie ol Student's test i g Hlast alasiul dp bl

ALBLL g i L
1083951 LA
256l Al A AR ) 5 eSaall glad £ 6l 2ae
Aol ggimy punzmll LAl o ;S e (1 Jgandl) £ 8100 /89 9.7 £87.9 junmtl 65558l LAl 2 ¢15,91 sue dawugia il
© G @l capla (1 JSal) Sl shas edbamssg & pumad) aile yaill 3 pestaal | slyaall 5,31 @l jela e e
e ) BlE alaiianly G5ersSes 710 el 35001 @Bl Lesd canniial yme 2 coyal duls 55 g Lede Syl

(2-1)9 dsloul el dy pall dlat e The Arab Journal for Arid Environments 9 (1-2)



7131 $100/5: 290 580 o 791 13 LS « (2012 .Abdelmoneim 5 Aimagrabi) #La ¢ 100 /g5 100 535 e 1531 sue dasugie 9l 53 31
Al Al 1 ABL| LS S Aaline A3LS Jiliad (e BLS alasial sie (0l nl 2 (650058l LA juoamtt (63T ulyn 2
L0l Aglayg el 31 dangg  JSLall coliddl (Bl Caliey (¢ 5psSll LAl pain §15 91 e (ol aley « (2012 (Khara 5 Khakpour)

.(2001 .Osorio s Habte ) ayslecd! calals¥iy

S M1 ARy (g 5 sSeal) AU 5 e $100 B s 33 1 Jgaadl

Lo gial) 10, 9 | 8 |7 |6 | 5 4 3 2|1 clial) a8
9.7 £87.9 87 | 69 | 91 89 | 96 | 87 | 98 73 | 93 | 96 | W E 100/8)sY 2

1§ 320954 B (peid (33,521) (5395 yleaiu¥ Aud

PR ) 3 gSaall [ ghady (RLC%) Brarieaall 330 il ) gda Jghal 4 gial) dpwadl) - 1

Lol v 193 Agl el dacugio 3lig %0 51.76 Ada |1 15598l yglad 3 paatical) 35001 LS Hoda Jolat Augill Anaill dacugio 4l
L0 pe Ayl ol 5L 3aTg - (2 Jguadl) % 12,6 (VC) ap,laay! ﬁlw,‘ytj % 25.20 (Ag) & il aile yaully % 25.46 (HC)
s (%RLC) 15u56Sull yobais 5 yaniaall yoioml Lo comgl )3 31 e ladll il Lo wigh 2o ca ol dul ;s 20 (2012) 455ke 55 Damodaran
% 73.5 5 % 36.52

AR 130 s8sall ) shaly (RLC) Boanlionall 3,0 il )i J skl (%) Losiall dpadl) |2 g2

%RLC %AC %VC %HC G A \" H N *5 ) el
53.84 21.53 9.2 23 65 14 6 15 30 1
33.3 22.22 0 1.1 54 12 0 6 36 2
69 253 295 14 71 18 21 10 22 3
65.3 244 13.2 27.5 98 24 13 27 34 4
56.14 21 15.7 19.3 57 12 9 11 25 5
39.7 14.7 0 25 68 10 0 17 41 6
91 32 18.6 56.3 134 43 25 54 12 7
70.08 23.6 18 29.2 72 17 13 21 21 8
92.94 41 21.8 30 156 64 34 47 11 9
45.61 26.3 0 19.2 57 15 0 11 31 10
51.76 25.20 12.6 25.46 71.14 22.9 211 21.9 26.3 b giall

13008l &304 ) £ gana 1G Ay bl bagd =H (gAY anan =V cg i p o =A O hill gai (f 225 =N G il JS dakid 50 4y 3ad) adadll S aali*
AR aleall jlaiudl 4 giall i) =%VC Al cle il jlaniudl 4y siall Losil) =%AC Lsiall gl Jlariudl 4y giall Ll =%HC .(G= N+A+V+H) s
A rusSaally 8 pariaall dall Jsk =RLC

[V Bl gal) CAr Ay il cile i) 1308l gk aa (lulatall 3 M) il jia B g pdh pdala ] S

The Arab Journal for Arid Environments 9 (1-2) 145 (2-1)9 qlodl el dy yall Alatl




:(PRC%) 4alalall ) 3, 585al) johady 3,30 jgda jlanied 4y gial) dgaudl) - 2

‘341453936‘03)&\_‘4_”%%) 18@4)@“‘ thlaégu_u a8t b 3,001 alild Heda (e 3yt 4yl t!a.s_ﬂ .\_A.ccj‘)]
AN 5098l glady ol paeatl 35000 Hgla Lol LS % 454 503 dasugios 9 @3y il 2% 78 La ju (6 5 59Sa Hleaianl denuy
OSear g g1 3ual g A 150550 L) Aoy 3La8 31 ¢l 5558l yslad pa iglaidl Aaaday JSLadl culiidl 5o calizes L (3 Jyaadl)
Dol bt Aa 502 5555 Ll g yshe y 9 3o Lisllg 35 pondl dog pi SIS« ppiengall yumic Logeudy a0l 2 Ao lill ly 2l (389 Joi o
) Shile 3,01 el L&ae@lwg%ﬁ‘l@b; L0 pe ) o (343 9. (2010 .Orats) Jilatl culidd) 5o e | 50558l
Almagrabi) % 80.3 5% 50.5 ¢ 3,531 il Gle Al yudl o2 2 (33,S01) (3098l | Hleata¥! A cam gl 5 3 (5 50)580e LA
67.25 2aul ALt il wie % 24.3 G (6 juysSal | lenia! B il ol ! 2ol 6531 2wl s 2.5 0(2012 (Abdelmoneim
.(2012 .Khara 5 Khakpour) ale=itl 2Ll clils wie %

L oSl Z Al judaatl dasdiieal) o) jhiall 33 cilad glad AANA ) 5 gSaall jelad jlaxtind (%) Assi |3 Jgaad)
b giall 10 9 8 7 6 5 4 3 2 1 * 3,0 ald el clis
22.7 19 39 19 38 9 25 16 28 14 20 8 yartinuall adadl) 2

45.4% 38 | 78 38 | 76 18 50 32 | 56 | 28 | 40 (Yo) et A
akid 5 A g jaal) aall ) saal) *

13 y9ebed | OLEY ABLENEY il jmoilae 2o (6 53 yaSdt AU yai
3315 gl 3] (Al il lg 63558l pladlly Amalll BL! J1bl e Ll Lislis gl oyl il gl ) 8 Gl i -
% 8.6 2 5oz 503 a6l (o 150.73) Bmilll 2 Lty Byl e 163.7 1 Lo L) daugia Jum gy cBmilll il plisy1 2
(4 J9axdl) (P>0.05) amalll yui g 50568l Amalll bl cro Logian (39, yglad @1y
sae dawgie il 3 Aza.\l\).mubb_d\_’@)m Lobami il 315s¥1 sue 201 358 b 2mall] ubiLill g t@ogY) 2 b oAl i -
a:_s.mj_.m_.uu\ul;mm% 13.6 gl 50 30 s il cmalll d eulslitl 23355 14 ¢ 2mall] Ll 23355 15.9 31,sY1
(4 J5a21) (P>0.05) dmalt) i g 150558l dmall) culiLill oy Baghas culdy pal oa (S5 ol
adLiall suac dacugie iy 12 301 0dliall sae 215558l sglaal ol W1 palatl 1) bl Ll oo S0 afiad) a3e b Al i -
% 10.26 amealt| culslatt 4, 330 dliadl sue 2550 ) e calig (Aalll jue clbiladl 2 3.9 hlhe sl culslidl 2 4.3 4y 31
(4 Jgad)) dmalll) pa g 5568l Al il pas (P>0.05) gian jud Goyall cilSy cdmall] 1o elilatl 3 5laa
Yo 421 dpus Lz 31331 31 355l 5Led B (5 505sSell LAl olma¥1 301 laitl o pglal sW kg LgSis Ll s (B 1Al i -
ColSg o uysSl b Al yud elBLatl 35;0Ea | 59Kl l Amalll clilatt 2- % 9.57 dicais Lo ,1ad 51531 LeS % 6.56 decuis Lghhg o130
(4 J9a231) (P>0.05) dysins yue Amalll jud g1 5059l Amalll LA o cilBg pall pren
%5)44,4\tﬁz&‘_‘awtjqaﬂ\wjn.s_m‘}mubjlwﬁs_m,,m@uatm GM\&MUIAJU‘_ALJS\UJ"S\GACM‘}\-
dasigio il .\g.j‘@),s_auum,_@ubulukum (Bl 39l1) % 152.2 o (do 1 y3el) % 179.32 350 31 &gl deuid) cualyg
(ol 3511) ¢ 46.6 5 (do 1 (1351) ¢ 156.86 Jolaa (alad! (13510) $117.56 5 (o 31 (13l1) £ 438.15 Amalll Ll o 31 351
LA oy (P<0.05) Aygiins (g putaindl g yamall Calantly o 31 033510 Bpally oy all 02 e 31S . (4 Jpoind)) Amlll i bt
(4 Jgatl) Amalll il gl 30568t b 3mall|
(oAl ggazmall Calandly s ) wjnambdw}s_m FLalll aalisl 51 olS 1 udadl g sanall diladly ) 5l (B Al A -
abladl 2 (ladl 3alt) £ 0.93 5 (o 1 335Y) §5.88 5. 4_7-_4.\1‘ uuu\a(dutuﬁu)izuj(q@,ﬂ Oosl) ¢ 24.25 54 5
(el u)314) % 366 o (s JI1 cy351) % 3124 cal ats MJ_.M 5305 3 psSal s Alalall uliLitl iz g « (4 Jouandl) Amalll e
(P<o0. 05)deﬂg\&wdwbq@ﬂtwﬁuwuuuﬁﬂ\ 048 e <518y ) 5 ysSlly M\ﬁcuum1&mm
(4 Jgaadl) Amalll sud s 150558l Amalll il o
e bl 2ylae %1534 Ly 153595 L Al LA 20 650 g gazmll @ 51s3) 1) £ ganall ada A ) eSaall i -

(2-1)9 dsloul el dy pall dlat 147 The Arab Journal for Arid Environments 9 (1-2)



B IS5 Amilll i LA 2 o 14.83 e Jo 3758 il L 2 (gimll pyanll @ dasgie thig 10558l dnill
(4 J9adl) dmalll g 150568l Amall) Ll o Hasdl eaesd Al (P<0.05) Ligins

LS 35Sl AL Alalaall 4 g Alalaal) il ilalea Cpada gail) pulea B AGIA0AN ) 3 gSaall jghad 50 4 Jgaad)

Lo gia
S gia S gia Sash : . . . L gia . .
. q SBr\] 80 b b . b pr -
T Y e e - vl B T2 I B el -l I S P9

o
£ gaaall £ ganall £ gaaall : 3 Sl ase | adlial) o Z e .
sA | @i | gy | b | Bel | O g | a0 S ey

s aAl) ail) ¢ ~iLuif4d
(&) ) 45"‘5 é{‘*‘ () (&) (cleiasiic) (CLYERD)] ()
(3] (&)
14.83¢ 0.53° 5.88" 46.6° 156.86° 4.73° 264.8° 720 3.9% 142 150.732°
1 3095ally
4aal,
37.58° 2.47 24.252 117.56° 438.1° 5.15%° | 282.22 9.952 4.32 15.9° 163.7°
133055 ally

.(50.0<P) il giall ¢ (g sina (38 3929 p2e M) Al 3 garl) B AS idial) CijaYl s

1(% M.D) (g 300,95 alalla M Aol A
dlalatl Lt 2% 58.59 cals 31 (5 Jgumdl) dsls &yl L aladl (5! e slatia Wy (650598l sletie W A9l ) Al c;_...u.;
<SSl el

LSRN Slatio S 4 gial) Al 5 1 34 5 oS 0ally Andlall s g Aadlal) cliliill (g 530l g o padd) £ ganall Cilad) ()5 80 Cillangia , 5 J gaad

) JosSsally dadlal) 1 33258 5ally Aadlal) il
cilal) 3l b sia il gy gl idaugia cilal) 35l b gia Cilal) ¢ sl Jauu sla salll e
{E)eoliiE {ElicU=sipe (E)ieosiiiE e (£) graddl g ganal
0.6 12 1.5 73.2
1 46 5.5 125
0.36 63 1.5 75.5
0.5 53 1 70.5
0.2 46 1.6 103
0.1 36 2.8 168
0.9 86 23 136 fais Ayl i
0.4 50 2.2 125 .
s (15)
0.3 36 0.9 86
0.7 49 1.6 115
0.69 59 2.2 136
0.4 36 8.6 85
0.4 36 1.6 105
0.8 46 1.9 113
0.7 46 2.6 156
¢ 708.05 £1710 g el
Alaic Y
58.59 (%) & 58l
The Arab Journal for Arid Environments 9 (1-2) (2-1)9 dalodl wlial ay yall At

148



352 8r9uid] ols Ael)) JM, I 5aagSall elas dals! of ) 2 x| LA Bugyall gadll jples 5l Slan ¥l Juleill iy
2 ool s w3l g Ba 1y (4 Jpuadl) Andlll yu2 bl le LuL.e. 565t b dsmall ) sty A gyall culaatl 2 5505 L,n
Cyonio 39l il A Llg 903 slan s 2 (65058l AU 585 (e ligiune B3NS Aslis] 815 Lyl Cos clustl] B ypgen
fatl b e 5 315 (2008 Lo3he g Zaidi) aemdl cilis e e o 630 2l y3 o gl LS. (2012 .Pokluda  Nedorost) oYl
clilitl ol & Ll g gad cransd B 5598l splads eadlill oI alomy ¥ 5581 (2006 coylabisy aanSIT)
Gl peill cilalaie cpe sanall Ladlyal N> (e Lgy Amall) uliLill Zatinl) gl yuslan 2 150 55Sull spladl ol ¥1 S5V i oSy
Jaxis (2010 .Orats <2006 .als 2002 . ulic) sl1 Golate¥ 518 3T bt ol allad gy Sgunll oSl dlec g
¥y (1993 ( ilall) bbbl 13 (e Lguobiaial 3545 Glo gy (g phunlly @ SI AS10801 puoliall 3y 5ala 3503 e | 5)sStl
sacy dya il aaliall sucy (Bl sieg bl plinyl 5305 2 egud Ll Bl 15 el 30 daii Lo g3y ssisall Lo
Ol @z g (g il poazmall CAlantly o )1 (13901 3315 e Sang ol S | 5059Sll Janiy (2002 ulie ) Lgidgo Lo ylady 5Ll
ool 2 Auingal ulidae il U5 (pe spiand gad 3ol 3 | 50568l asds LS “_;);\_sdtﬁ Gl sazmall Baladl 3511 3505 by
(1999) Rubio , Borie xSl s 3 1289 (1995 . Van Buren 4 Harrison) o,\gdﬁtyw«)m!mtﬁ_wmm‘;&mwm1
(2002 . pulie ) et 1) L Dolomal ySia g <Lt 5011 25125505 A ol 13598l bl o5 Ui ¢yl
uLuL,LquP‘ Ll )3 2 Lgule Jgumamtl @3 Sl dpeaill Alilang Algusia A a9 ¢ % 58.99 &y ol Lt (6 5598l slaze W Al caly
L‘ul oyl 65T Al s 2 6 oSl shaue ¥ A el 139 (2003 Tawaraya) % 59 Lgd (¢ 598l slaia ¥ dd caly 31435900
g 3 LS g6 (e yuS IS (650558l slaie ¥l A calizsg . (2012 .Pokluda o Nedorost) . % 65 539 cu 3590l il e
Khalil) 2, 01 2 2 bl el il 30y (¢ 5upsSell slaie¥! 3 Juis o (jSiang edead paill 3l 2kl alai¥l (s of S2Y (it (1
(1994 035a 39

+ Ol p@Y g Ol LT

; 1Y) Lgale Jgemamdl @3 Gl @51 IS (e 0

(S 3sSell LAl 215 Mile <l yaeall 3,00 el alasiuly paw Yl de ;31 L5 Asguy 3:LiS -

(7121100 /855 9.7 £87.9) e Jummill (g 5uysSul! #Lalll 2 ¢15,¥1 aii plis | -

i 151 33059 85900l LS gd s 20 (6 35Sl Cw,mmﬁu‘ ;

Lol amiaal S ooy lamitl g Jaadl 5| patiand Aal 5l -y 0 Lg_dgd}.a_ﬂ\Pudlm@&\@u\j\ﬁjjs_d\w‘ﬁ\)hj G Les 13Ul
Asladl Leal @l 530 Juolms e Loaudaly

a1

Joleadl 23590 pos Bglaie (1529800 ) Byl sslad wpusiy J3e 2013 . (lasis s Lagy dalaall Slga ¢ 152 am‘ fales ez cdp > -
T 30all 35 bl B glgudl aglald y 535 Aaalas Aloma (g gl

AT - 129 4l jall due |y 300 aglall dloes . ladll 2 1l 903 2 9a05ally Gigaspora SPP. | 5uysSull! Hlas 55152006 . 5L NP

Aoy bl upsSalll byl alasialy Lsaall s Alaiod] lgunma gad 2 A3kt Bkal 555 1993 . Lalains juje mme  ilall -
211 e - Juogll Aaals cmbilitlg Aal ) 331 2IS (ol 59

Ama 15090l el ylad (e e gl Lgmualy Lycoperesicom esculentum el lelall el gad gz 2002 . @ual ol dadl «pubie -
82 -T4:7 13| yall Al I aslad!

Alms 20l Lo 565 2 agualigd] i3Sy clingall yiing sl slas 55152006 .olel 3513 Gles 39 sgenia uigs o ruunSI -
16137 4 yall duel 5500 aslall

Lala® (g5l 5,505 (el )3 Z Moy Al 3 35159 (Aged! Ao pall dupggantl 2013 Laugind! duel)3) Adlas M dogentl -
celan ¥ @ud el

(2-1)9 dsloul el dy pall dlat 149 The Arab Journal for Arid Environments 9 (1-2)



- Almagrabi, O.A., and T.S. Abdelmoneim. 2012. Using of arbuscular mycorrhizal fungi to reduce the deficiency effect of
phosphorous fertilization on Maize plants (Zea mays L.). Life Science Journal, 4: 1684 -1694.

-Borie, F., and R. Rubio. 1999. Effects of Arbuscular Mycorrhizae and liming on growth and mineral acquisition of Aluminum-
Tolerant and Aluminum-sensitive Barley Cultivars, J. Plant Nutrition. 22: 121-137.

-Brundrett, M., and S. Juniper. 1995. Non-destructive assessment of spore germination of VAM fungi and production of pot
cultures from single spores. Soil Biology and Biochemistry, 27: 85 - 91.

- Dalpe, Y., and M. Monreal. 2004. Arbuscular mycorrhiza inoculum to support sustainable cropping systems. Crop Management, 1 - 12.

- Damodaran, P.N., K. Udaiyan and K.S. Roh. 2012. Mycorrhizal Dependency in Certain Indian Cotton Cultivars. Research in
Plant Biology, 2: 55 - 66.

-Djuuna, ILA.F.,, L. Abbott and V.K. Niel. 2010. Predicting infectivity of Arbuscular Mycorrhizal fungi from soil variables using
Generalized Additive Models and Generalized Linear Models. Biodiversitas, 3: 145 -150.

- Gerdemann, J.W. 1975. Vesicular arbuscular mycorrhizal. In: Torrey DG, Clarkson DTC (eds.). The development and Function of
roots, Academic Press, London, 575 - 591 .

- Habte, M., and N.W. Osorio. 2001. Arbuscular Mycorrhizas: Producing and Applying Arbuscular Mycorrhizal Inoculum. College
of Tropical Agriculture and Human Resources (CTAHR), University of Hawaii at Manoa.

- Harrison, U.J., and U.L.A. Van Buren. 1995. Phosphate transporter from the mycorrhizal fungus Glomus versiforme, Nature,
378: 626 - 629.

-Hoagland, D.R., and D.I. Arnon. 1950. The water culture method for growing plants without soil. California Agricultural Experiment
Station Circular, 347: 1 - 32.

- http://www.cohort.com/DownloadCoStat.html.

- Jarstfer, A.G., and D.M. Sylvia. 1993. Inoculum production and inoculation strategies for vesicular-arbuscular mycorrhizal fungi. In:
Metting FB Jr (ed) Soil microbial ecology applications in agriculture and environmental management. Dekker, New York: 349 - 377.

- Jarstfer, A.G., and D.M. Sylvia. 1995. Aeroponic culture of VAM fungi. In: Varma A, Hock B (eds.) Mycorrhiza - structure,

function, molecular biology and biotechnology. Springer-Verlag Heidelberg: 427- 441.

- Khakpour, O., and J. Khara. 2012. Spore density and root colonization by arbuscular mycorrhizal fungi in some species in the
northwest of Iran. International Research Journal of Applied and Basic Sciences, 3: 977 - 982.

-Khalil, S., T.E. Loynachan and M.T. Tabatabai. 1994. Mycorrhizal dependency and nutrient uptake by improved and unimproved
corn and soybean cultivars. Agron. J, 86: 949 - 958.

-McGonigle, T.P., M.H Miller, D.G Evans, G.L Fairchild, and J.A Swan. 1990. A new method which gives an objective measure of
colonization of roots by vesicular-arbuscular mycorrhizal fungi. New Phytol, 115: 495 - 501

-Meyer, A., R. Grote, A. Polle, and K. Butterbech-bahl. 2010. Simulating mycorrhizal contribution to forest C and N cycling the
Mycofon model. Plant and Soil, 327: 493 - 517.

-Nedorost, L., and R. Pokluda. 2012. Effect of arbuscular mycorrhizal fungi on tomato yield and nutrient uptake under different
fertilization levels. Acta univ. agric. et silvic. Mendel. Brun, 8: 181 -186.

- Orats, 1. 2010. Effect of mycorrhiza application on plant growth and nutrient uptake in cucumber production under field conditions.
Spanish Journal of Agricultural Research, 8: 116 - 122.

-Parmar, N., B. Gami, and B. Patel. 2013. Evaluation of soil compositions and hosts for sporulation of vesicular arbuscular
mycorrhiza (VAM). JASA, 2: 67 - 71.

-Pawaar, J.S., and U.B. Kakde. 2012. Study of Arbuscular Mycorrhiza associated with some important

-medicinal plants in suburban area of Mumbai. Online International Interdisciplinary Research Journal, 2: 116 - 127.

The Arab Journal for Arid Environments 9 (1-2) 150 (2-1)9 aslogl el dy yall At



- Phillips J.M., and D.S. Hayman. 1970. Improved procedures for clearing roots and staining parasitic and VAM fungi for rapid
assessment of infection, Trans. Brit. Mycol. Soc, 55: 158 - 161.

-Schenck, N.C., and Y. Perez. 1990. Manual for the identification of VA mycorrhizal fungi. 3rd ed. Synergistic Publications,
Gainesville, Fla. 286 Pp.

-Smith, S. E., and D.J Read. 2008. Mycorrhizal Symbioses. Academic Press, London, UK:245 - 286.

- Sonika, C,K., B, sunita and A. Neena ashok. 2013. Inoculum production of acaulospora laevis using fresh and decomposed apple
pomace as substrate. International research journal of biological sciences, 8: 32 - 36.

- Tawaraya, K. 2003. Arbuscular mycorrhizal dependency of different plant species and cultivars. Soil Sci. Plant Nutr, 49: 655 - 668.

- Vierheilig, H., P. Schweiger and M. Brundrett. 2005. An overview of methods for the detection and observation of arbuscular
mycorrhizal fungi in roots. Physiologia Plantarum, 125: 393 - 404.

- Zaidi, A., M.S Khan and M. Amil. 2003. Interactive effect of rhizotrophic micro organisms on yield and nutrient uptake of chickpea
(Cicer arietinum L.) Eur. J. Agron, 19: 15 - 21.

Ne Ref- 572

(2-1)9 dslol el dy pall dlat 151 The Arab Journal for Arid Environments 9 (1-2)



Aoy die LO) (s g Ll ) AR ad gl (e 90l
(rolal! (B9 (e AN £ xSt 2
Prediction of the Future Situation of Water and Improving its Agricultural
Productivity in the Upper Part of Orontes Basin
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Abstract
The climatic fluctuations impact on the hydrological system, population growth, and social and economical development
has into resulted increasing pressure on water resources. Therefore, it is necessary to develop a prediction model that
contributes to the estimations of future water resources of the Upper Orontes basin whereas 2010 as the base year. In
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this paper, solutions have been reached to make a substantially optimum use of the limited water supply in agriculture.
Although the target is clear, the means are still not clear, in particular.The lack of knowledge of how water is used and
depleted within irrigation projects. This has led to the water balance at field, irrigation service and sub basin levels by
using the Water Evaluation and Planning Software (WEAP-MABIA). This research estimated water resources in the
basin, analyzed time series of the data using the Box-Jenkins method and chose the seasonal Autoregressive Integrated
Moving Average and statistical distributions that are appropriate for available data. It also identified the water needs and
priorities of the various sectors and the ways to provide them. Three scenarios were evaluated depending on the actual
situation (RF), the best available technology (BAT) and high technology (HT) through two cases of climate fluctuations
(the dry years and very dry years). The results are visualized as graphs, maps and tables (water balance, water deficit,
water productivity, etc.) and showed that by application of high available technology scenario at the sub basin level and
irrigation scheduling at the field level, it can avoid the water deficiency in the first case of climate fluctuations and promote
agricultural water productivity better than farmer’s method in the target area. The second case,on the other hand, will
require special water conservation efforts at all levels, such as the optimum use of Zeita dam to cover domestic use needs
and the use of groundwater for irrigation purposes only. This will help in minimizing the gap between supply and demand
till 2050. Thus the developed model results have been proved to be a user-friendly, inexpensive and efficient tool for water
resources management.

Keywords: Water balance, Scenario, Prediction, Irrigation scheduling, Agricultural water productivity, WEAP model.
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Effect of Yellow Rust Disease in Some Spectral Characteristics of Wheat
Under the Irrigated and Rainfed Conditions
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Abstract

The spectral reflectance of wheat under two environmental stresses are studied: the first is the yellow rust disease;
which representing the biotic stress and the other is irrigation; representing the abiotic stress. An artificial infection of
Puccinia striiformis f. sp. tritici has been applied on 23 /3/ 2009 on four wheat varieties: Acsadgs, Doma;, Shamj,
and Shamg under irrigated and rainfed conditions. The results indicated that the disease symptoms appeared after /13/
days from infection. Either disease or water stress led to increase the red reflectance values, but to decrease the near
infrared reflectance (NIR) and normalized differences vegetation index (NDVI) values. The significant differences in the
values of NIR and NDVI between healthy and diseased plants appeared many days before the visible symptoms took
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place, but the significance in the red reflectance values didn't appear until the visible symptoms were shown. Early
detection of disease was obserred about one week before the symptoms has appeared using NIR and NDVI.
Keywords: Spectral reflectance, Wheat, Yellow rust disease, Irrigation, Rainfed.
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The Distribution and Detection of Dust Storms in Syria Using Remote
Sensing Techniques
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Abstract

Climatology of dust storms in Syria is compiled based on an observational data of 15 meteorological stations
from1960 to 2006. The results of the analysis showed that the number of days with dust storms is <1 days
over plains and mountainous coast regions and more than 7.2 days in /Albadia/. The storm usually occurred
in Albadia. Therefore, due to the limited ground climatic observations in the relevant regions, satellite remote
sensing of objectivity, real-time and macro-scope view has become an important approach to detect dust storms
in Syria. In this paper, a dust storm process which occurred on the 22" of February, 2010 has been detected in
Syria. The Normalized Difference Dust Index (NDDI) and Brightness Temperature bands 729, T31 and T32 of
MODIS/TERRA satellite data were used and tested for dust storm mapping in Syria for day and night time, by
using thermal bands to detect dust at night time. This method is effective in separating dust and other objects
at the night time. The study cocluded that remote sensing technique can play an important role in detection and
analyzing dust storm. MODIS provides a high quality data source with multi-spectral bands, appropriate spatial
resolution and high temporal resolution.

Keywords: Dust storm, Normalized Difference Dust Index, Brightness temperature, MODIS, Syria
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Abstract

The research was conducted in Al- Hassaka Governorate/Syria during the season 2010 / 2011. The research aimed
to study the indicators of adoption and factors effecting adoption level of chemical fertilizer technique by farmers.
The results of the research showed that farmers adoption rate of soil analysis reached 7.80% out of 282 farmers,
while, 13.12% of the farmers applied the recommended quantities of nitrogene fertilizer. Large percentage of
the farmers in Al-Hassaka province 83.3% added less than the recommended quantities of nitrogene fertilizer.
The study has also shown that the adoption rate of phosphate fertilizer was 18.09%. the majority of the farmers
76.60% added less than the recommended quantities of phosphate fertilizer. In addition, a significant negative
relationship was shown between the dependant variable: farmer’s adoption of nitrogenous fertilizer technique and
both independent variables: farmer’s age and years of experience. There was also a positive significant relationship
between the same previous dependent variable and all independent variables (farmers education, number of
family members, the agricultural extension visit to the farmer, wheat economic generated returns, wheat yield and
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The Arab Journal for Arid Environments 9 (1-2) 194 (2-1)9 qlodl el dy yall Alatl




cultivated area of wheat). At the same time, results have shown that significant negative relationships between
the dependant variable: farmer’s adoption of phosphate fertilizer technique and both independent variables:
years of experience and costs of machinery. Furthermore, there was a positive significant relationship between
the same dependent variable and all independent variables (farmers education, number of family members,
the agricultural extension visit to the farmer, wheat economic generated returns, access to loan, availability of
machinery, characters of soil and holding ownership).

Keywords: Adoption indicators, Factors effecting farmer’s adoption, The degree of adoption, Chemical fertilizer
technique, Syria.
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Preface

The scientific research movement, represented by its outputs of composition and publication,
reflects the level of the societies’ cultural development. The results of the scientific studies have
proved that the progress and luxury of the developed countries are not the results of the available
financial liquidity, raw materials and infrastructure only, but also the production of the interest of
the universities and scientific centers in rehabilitating and building the capacities of the human
resources that the economic development institutions are in need for.
The present situation imposes, on Arab research centers and institutions, the necessity of keeping
up with these developments and confronting these challenges. This is represented by the support
of all kinds of traditional and electronic composition and publication to prove their presence in this
digital age.
The Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD), which is considered the Arab
House of Expertise, has paid a special attention to the scientific publication and modern technology
transfer. As a result, it has published a lot of applied studies and has issued distinguished scientific
journals, of which the most important one is the refereed “Arab Journal for Arid Environments”
which is concerned with the various fields of agricultural sciences and aims to support ACSAD’s
message, vision and goals for a better Arab agricultural development.
Under this framework, the editorial board is pleased to present the new volume of the constant
journal’s issues, after performing a new achievement represented by winning the Arab Impact
Factor Certificate (AlF) offered by the Natural Sciences Publishing (NSP) which works under the
patronage of the Association of Arab Universities in cooperation with some of the most prominent
sound scientific institutions inside and outside the Arab World. The Impact Factor (IF) is an indicator
for the importance of the peer-reviewed scientific journals issued entirely or partially in Arabic, taking
into consideration that this achievement doesn’t reflect all of ACSAD’s ambition, but only a step
towards occupying a place among the refereed world journals. However, the ultimate objective,
for which we will not spare any effort, is still reflected in achieving superiority, development and
prevalence, and succeeding in communicating as can as possible with the broadest segment of
interested Arab researchers.
This volume contains 23 researches, both in Arabic and English languages from Arab countries (like
Egypt, Yemen) and foreign countries (like France, Iran), in several areas among ACSAD’s interest
areas such as: the researches of crops, biodiversity, molecular biology, plant protection, livestock, soils,
water resources, remote sensing and agricultural economy; taking into consideration that the ultimate
objective is to contribute to the achievement of Arab sustainable agricultural development goals.
While presenting this volume, the editorial board renews its invitation for researchers of Arab
scientific institutions to contribute effectively to the journal for supporting the Arab agricultural
scientific research through works and researches that are up to the expectations and prospects
and parallel to the ambition and goals of the journal’s officials. It is also pleased to welcome, at any
time, any promising proposal or constructive criticism that helps in ensuring the best progress in
achieving all of our desired objectives asking the Lord all the good in the road of excellence and
superiority.

Allah is the Arbiter of Success

Editor-in-Chief
Prof. Dr. Rafik Ali Salef
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Effect of Different Methods of Weed Control on Yield and its Components
of Some Wheat (Triticum spp.) Varieties

Dr. Hussain Almahasneh('-? Dr. Jamal Saleh(-? Eng. Roua Alshaikh Ali™"

(1) Dep. of Field Crops, Faculty of Agriculture, Damascus University, Syria.
(2) The Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD).
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Abstract

The research was carried out in the fields of the Faculty of Agriculture, Damascus University during the growing season
of 2012 /2013, to study the effect of different methods of weed control (T+: without weeding during the whole growth
period, T2: hand weeding during the whole growth period, T3: two weedings by cultivator and hand, T4: two weedings
using Superfuse and U-46 herbicides) on yield and its components of some wheat varieties (Douma,, Chams, Chamy,
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and Cham,). The experiment was laid in split plot design with three replications.

The statistical analysis results clearly indicated the genetic variation in the response of the studied wheat varieties to
weed control methods. Hand weeding during the whole crop growth period (T2) significantly recorded the highest mean
values of the parameters: plant height (113.42 cm), leaf area index (4.97), crop growth rate (286.83 mg.day-1), number
of spikes per plant (10.50), number of grains per plant (277.79), 1000-kernel weight (34.80 g), grain yield (5689.52
kg.ha-1) and harvest index (47.78), followed by the weed control treatment using herbicides (T4). With respect to the
response of wheat varieties to weed control methods, the variety Cham,, recorded significantly the highest mean values
of the parameters: plant height (89.13 cm), leaf area index (3.64), crop growth rate (225.25 mg.day-1), number of spikes
per plant (9.33), number of grains per plant (200.81), grain yield (4792.85 kg.ha-') and harvest index (47.32), followed
by the variety Chamy.

Keywords: Weed control methods, Grain yield, Yield components, Wheat varieties.

Introduction

Wheat crop is considered the most important food crop worldwide; it ranks in the first place among cereal crops in term
of cultivated area and production. The world total cultivated area of wheat crop is about 228 m. ha and the production
is 663 m. tons with an average yield of 2908 kg. ha-! (FAO, 2012). The total cultivated area of wheat crop in Syria is
1.23 m. ha and the production is 2.78 m.ton with an average yield of 2260 kg. ha-! (Yearly Agricultural Statistics, 2012).
Wheat is mainly grown under rainfed conditions especially in the Mediterranean basin which characterized with low and
uneven distribution of rainfall.

A better progress has been made in the development of wheat varieties, but still Syria has lower yield as compared
to other advanced wheat growing countries of the world. The major yield reducing factors: lack in applying optimum
cultural practices, abiotic stresses especially drought and heat, in addition to biotic stresses including disease, insect and
weeds. The degree of decreasing wheat grain yield due to weed competition depends on the density of harmful weeds
per unit area and weed species, and the efficiency of crop plant for competition and the availability of growth factors
during the growing season (Donald and Easten, 1995). Weeds limit wheat yield potential in arid regions because they
increase evapo-transpiration rate and compete with wheat plants for limited soil moisture, nutrients and light resulting in
grain yield reduction amounting to 7% (Shah et al., 2005), 52% (Khan et al., 2003), 92% (Tiwari and Parihar, 1997) and
in serious cases may lead to complete crop failure (Abdul-Khaliq and Imran, 2003). Use of aggressive cultivars can be
effective cultural practice for weed growth suppression (Wicks et al., 2004). Hucl (1998) found that the less competitive
genotypes suffered a 7-9% greater yield loss than that of the more competitive genotypes. Mason et al., (2008) reported
that tallness and early heading and maturity were related to an increase in grain yield at the highest weed level. Tallness
and early heading were associated with reduced weed biomass depending on weed level. Balyan (1991) declared that
the differences in competitive ability among wheat cultivars often correlated with plant height and dry matter. It has been
found that taller wheat varieties with high biomass were highly competitive for weeds as compared with shorter one
(Williams, 1994).

High wages and scarcity of labours at the right time make hand weeding difficult and uneconomical day by day. Several
researchers have shown that application of herbicides can control weeds in wheat (Brzozowska et al., 2008).

The response of wheat plants to herbicides also varied among cultivars. Some investigators found positive effect for
the interaction between cultivars and weed control treatments on weeds and yield of wheat crop (Abusteit et al., 1991).
Chemical and hand weeding have often been used as a weed control in wheat. Anmad et al., (1993) observed that
herbicides application and hand weeding decreased dry weight of weeds significantly compared to non treated plots.
Akhtar et al., (1991) found that the application of grassy and broad leaf herbicides increased grain yield and yield
components. In a study conducted in Egypt it was found that leaving the harmful weeds in wheat fields caused severe
reduction in grain yield up to 42% due to reduction in the number of spikes per plant and per unit area and the number
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of grains per spike, whereas weed control treatment resulted in increasing grain yield by 52% compared with un-
weeded check (Aboziena et al., 2007). In a study performed in Pakistan, it was found that weed control treatments have
increased significantly the number of spike per plant and the number of grains per spike under weed control treatment
during 2-5 leaves stage, while the weight of 1000-kerenel, harvest index and grain yield increased under weed control
treatment during the whole crop growth period (Shah et al., 2003).

The main objective of this study was to evaluate the effect of some weed control methods on the yield and its components
of some wheat varieties.

Materials and methods

The study was conducted in the fields of the Faculty of Agriculture, Damascus University during the growing season of
2012-2013, The experiment was laid in a split plot design with three replications, to evaluate the response of four wheat
varieties (Douma, Chams, Cham, and Chamy, to four weed control methods (T+: without weeding during the whole
crop growth period as control, T2: hand weeding during the whole crop growth period, T3: one weeding by cultivator
after 20 days from crop germination and one weeding by hand after 45 days from crop germination, T4: one weeding
using non-selective herbicide Superfuse before crop germination and one weeding using selective herbicide U-46 after
crop germination). The soil was ploughed three times before growing wheat crop to prepare the seedbed. The land was
divided into main plots allocated to wheat varieties and subplots allocated to weed control treatments. Recommended
dose of fertilizers under rainfed conditions (100 : 60 : 60 kg NPK. ha-') were added and seeds of wheat varieties were
sown during last week of November in lines, with a spacing of 20 cm between lines and 5 cm between plants, each
subplot contained eight lines and every line maintained 40 plants, therefore the size of subplot was (2m x 1.6 m). The
soil of the experimental site (Table 1) was loamy, slightly alkaline in reaction (pH 8.6), low in available nitrogen (186.43
kg.ha-1) and medium in available phosphorus (32.55 kg.ha-1) and available potassium (193.25 kg.ha-1), and medium
in organic matter content (2.30%). The total rainfall received during the growing season of 2012-2013 was 183.30 mm
only; therefore field capacity of the soil was maintained through irrigation water with a rate of 6 irrigations during the
whole crop growth period.

Table 1. Physical and chemical properties of the soil in the experimental site.

Physical properties Chemical properties
Indicator  sand Silt Clay N P,O, K,0 o oM
(%) (%) (%) (kg.ha”) | (kg.ha") | (kg.ha") (%)
Value 43.28 32.50 23.62 186.43 32.55 193.25 8.6 2.30

Source: Department of soil sciences, Faculty of Agriculture, Damascus University.

Investigated traits: the following traits were studied:

1. Plant height (cm): measured during flowering stage using scale from the ground level up to the top of the spike
except the awns (IPGRI, 1994).

2. Leaf area index (LAI): calculated during flowering stage using the following formula suggested by Watson (1947).

LAl = Leaf area of the plants per m2
B Ground area (1 m2)
3. Crop growth rate (mg.day-1): calculated during flowering stage using the following formula suggested by Watson

(1947).

W2 - W1
t2-t
Where: W2 and W1 are the dry weight of the plant at the time t2 and t1 respectively.
4. Number of spikes per plant: represent the mean value of the number of spikes in ten plants selected randomly from
each subplot and each replication.

CGR=

The Arab Journal for Arid Environments 9 (1-2) (2-1)9 aslogl el dy yall Alatl



5. Number of grains per plant: represent the mean value of the grains in ten plants selected randomly from each
subplot and each replication.

6. 1000-kernel weight (g): calculated by weighing 250 grains from each subplot and each replication and multiplying
the result by 4 to get weight of 1000 kernels.

7. Grain yield (kg.ha-1): represent the weight of grains (g) in each subplot and each replication then converting the result
into (kg.ha-1).

8. Harvest index (%): calculated using the following formula:

Grain yield

1
Biological yield * 100

Harvest Index =

The data of the experiment were subjected to statistical analysis using SAS-9 programme at 5% level of significance.

Results and discussion

1- Plant height (cm): The results in Table 2 clearly indicated to significant differences in plant height among
weeding treatments and studied varieties. The highest plant height (113.42 cm) was recorded in T2: hand weeding
during the whole crop growth period and was closely followed by Ts: one weeding using Superfuse herbicide before
crop germination and one weeding using U-46 herbicide after crop germination. This was due to absence of weeds
competition with wheat crop. Whereas the lowest plant height (61.69 cm) was recorded in T1: without weeding during the
whole crop growth period. With respect to wheat varieties (Table 2) the highest plant height (89.13 cm) was significantly
recorded with the variety Cham,o and was closely followed by the variety Cham,, whereas the variety Cham; and
Douma;, recorded the lowest plant height (79.01 and 80.87 cm respectively). This may be attributed to the differences
in competitive ability of the studied varieties. Similar results were also reported by Wicks et al. (2004) and Mason et al.
(2008). The interaction among varieties and weeding treatments was not significant indicating to consistent behaviour
of wheat varieties across weed control treatments.

Table 2. Effect of weed control methods on plant height of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,

Douma, 59.35 108.30 68.44 87.38 80.87
Cham, 56.25 111.35 66.00 82.43 79.01
Cham, 64.83 115.83 74.83 87.83 85.83

Cham,, 66.33 118.20 76.33 95.67 89.13
Mean 61.69 113.42 71.40 88.33

Variable Treatments (T) Varieties (V) TxV

L.S.D, 10.85 3.55 NS

NS: Non Significant

2- Leaf area index (LAI): The results in Table 3 clearly indicated to significant differences in leaf area index
among weeding treatments. The highest leaf area index was recorded in T2: hand weeding during the whole crop growth
period (4.97) and was closely followed by T4: one weeding using Superfuse herbicide before crop germination and one
weeding using U-46 herbicide after crop germination (4.53). Eradication the weeds from the field by applying many
hand weeding during the whole crop growth period was better than chemical control of the weeds for two times only,
therefore wheat crop might invest photosynthates in attaining the vegetative superiority and higher leaf area index.
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The lowest leaf area index was recorded in T1: without weeding during the whole crop growth period. The highest leaf
area index was higher in the variety Cham;, (3.64) followed by the variety Cham, (3.42) and Cham; (3.37).

The interaction among varieties and weeding treatments was significant indicating to differences in competitive ability
among varieties. Similar results were also reported by Balyan (1991).

Table 3. Effect of weed control methods on leaf area index of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,
Douma, 1.30 442 1.59 414 2.86
Cham, 1.50 5.34 217 4.45 3.37
Cham, 1.79 4.97 2.29 4.62 3.42
Cham,, 1.90 513 2.59 4.92 3.64
Mean 1.62 4.97 2.16 4.53
Variable Treatments (T) Varieties (V) TxV
L.S.D, 0.86 0.61 1.49

3- Crop growth rate (mg.day-1): The results in Table 4 clearly indicated to significant differences in crop growth
rate among weeding treatments. The highest crop growth rate was recorded in T2: hand weeding during the whole crop
growth period (286.83 mg.day-1) and was closely followed by T4: one weeding using Superfuse herbicide before crop
germination and one weeding using U-46 herbicide after crop germination (270.58 mg.day-1). Eradication the weeds
from the field by applying many hand weeding during the whole crop growth period was better than chemical control
of the weeds for two times only, so wheat crop achieved higher dry matter accumulation and crop growth rate due to
absence of weed competition. The lowest crop growth rate was recorded in T1: without weeding during the whole crop
growth period (122.43 mg.day-1) due to weed competition on growth factors. With respect to wheat varieties (Table 4)
the highest crop growth rate was recorded with the variety Cham10 (225.25 mg.day-1) followed by the variety Cham,
(214.70 mg.day-1) without significant differences among them, whereas the variety Douma, recorded the lowest crop
growth rate (178.25 mg.day-1). The interaction among varieties and weeding treatments was significant indicating the
differences in competitive ability among wheat varieties. Similar results were also reported by Williams (1994).

Table 4. Effect of weed control methods on crop growth rate (mg.day™) of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,
Douma, 116.50 240.4 135.60 220.50 178.25
Cham, 123.30 290.9 144.20 270.80 207.30
Cham, 119.40 300.4 148.50 290.50 214.70
Cham,, 130.50 315.6 154.40 300.50 225.25
Mean 122.43 286.83 145.68 270.58
Variable Treatments (T) Varieties (V) TxV
L.S.D, 20.22 36.20 57.12
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4- Number of spikes per plant: The results in Table 5 clearly indicated to significant differences in number of
spikes per plant among weeding treatments. The highest number of spikes per plant was recorded in T2: hand weeding
during the whole crop growth period (10.50) and was closely followed by T4: one weeding using Superfuse herbicide
before crop germination and one weeding using U-46 herbicide after crop germination (9.29). Whereas the lowest
number of spikes per plant was recorded in T1: without weeding during the whole crop growth period (4.08). With
respect to wheat varieties (Table 5) the highest number of spikes per plant was recorded significantly with the variety
Cham10 (9.33) and was closely followed by the variety Cham, (7.94), whereas the variety Douma, recorded the lowest
number of spikes per plant. The interaction among varieties and weeding treatments was significant. Similar results
reported by Shah et al. (2003).

Table 5. Effect of weed control methods on number of spikes per plant of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,

Douma, 3.22 8.00 4.56 7.33 5.78
Cham, 3.56 9.67 4.22 8.50 6.49
Cham, 444 1.1 6.11 10.11 7.94
Cham_ 5.11 13.22 7.78 11.22 9.33

Mean 4.08 10.50 5.67 9.29
Variable Treatments (T) Varieties (V) TxV
L.S.D 1.00 1.83 2.85

5- Number of grains per plant: The results in Table 6 clearly indicated to significant differences in number of
grains per plant among weeding treatments. The highest number of grains per plant was recorded in T2: hand weeding
during the whole crop growth period (277.79) and was closely followed by T4: one weeding using Superfuse herbicide
before crop germination and one weeding using U-46 herbicide after crop germination (247.71). Whereas the lowest
number of grains per plant was recorded in T1: without weeding during the whole crop growth period. There was no
significant differences among wheat varieties in the number of grains per plant. However, the highest number of grains
per plant was recorded with the variety Cham; (200.81) followed by the variety Cham4 (183.27).

Table 6. Effect of weed control methods on number of grains per plant of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,
Douma, 62.68 250.00 92.78 220.20 156.42
Cham, 80.85 267.67 110.95 237.60 174.24
Cham, 86.40 282.50 113.44 252.55 183.75
Cham_ 91.36 311.00 120.39 280.50 200.81
Mean 80.32 277.79 109.39 247.71
Variable Treatments (T) Varieties (V) TxV
L.S.D 31.54 NS 98.73

NS: Non Significant
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The increase of the number of spikes per plant in the variety Cham1o and Cham, resulted in increasing the number of
grains per plant in both varieties, whereas the lowest number of grains per plant (156.42) has been recorded in the
variety Doumay. The interaction among varieties and weeding treatments was significant indicating the differences in
competitive ability among wheat varieties. Similar results were also reported by Shah et al. (2003).

6- 1000-Kernel weight (g): The results in Table 7 showed that there was significant differences in 1000-Kernel
weight among weeding treatments. The highest 1000-kernel weight was recorded in T2: hand weeding during the
whole crop growth period (34.80 g) and was closely followed by T4: one weeding using Superfuse herbicide before
crop germination and one weeding using U-46 herbicide after crop germination (31.72 g). Whereas the lowest 1000-
kernel weight was recorded in T1: without weeding during the whole crop growth period (26.18 g). With respect to
wheat varieties (Table7) the highest 1000-kernel weight was recorded with the variety Douma1 (33.65 g) followed by
the variety Cham3 (30.38 g) without significant differences among them. The interaction among varieties and weeding
treatments was significant. Similar results were also reported by Akhtar et al. (1991)

Table 7. Effect of weed control methods on 1000-kernel weight of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,
Douma, 29.60 35.71 37.93 31.37 33.65
Cham, 28.00 35.76 26.33 3143 30.38
Cham, 23.10 33.04 27.43 31.71 28.82
Cham, 24.03 34.69 21.37 32.36 28.11
Mean 26.18 34.80 28.27 31.72
Variable Treatments (T) Varieties (V) TxV
L.S.D, 240 5.36 7.81

7- Grain yield (kg.ha-1): The results in Table 8 clearly indicated to significant differences in grain yield among
weeding treatments. The highest grain yield was significantly recorded in T3: hand weeding during the whole crop
growth period (5689.52 kg.ha-1) followed by T4: one weeding using Superfuse herbicide before crop germination and
one weeding using U-46 herbicide after crop germination (4850.48 kg.ha-1).

Table 8. Effect of weed control methods on grain yield (kg.ha') of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,

Douma, 2040.23 4543.35 3045.23 4096.28 3431.27
Cham, 2542.44 5615.56 3440.92 454947 4037.10
Cham, 2719.25 6184.54 3749.48 5168.62 4455.47
Cham,, 3184.36 6414.63 3984.84 5587.55 4792.85

Mean 2621.57 5689.52 3555.12 4850.48
Variable Treatments (T) Varieties (V) TxV
L.S.D 202.93 462.81 NS

NS: Non Significant.
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Eradication the weeds from the field by applying many hand weeding during the whole crop growth period was better

than chemical control of the weeds for two times only. The lowest grain yield was recorded in T1: without weeding
during the whole crop growth period (2621.57 kg.ha-1), the harmful effect of weeds may be attributed to competition
and allelopathic effect of weeds on wheat plants. With respect to wheat varieties (Table 8) the highest grain yield
was recorded with the variety Chamy, (4792.85 kg.ha-1) followed by the variety Cham4 (4455.47 kg.ha-1) without
significant differences among them, whereas the variety Douma, recorded the lowest grain yield (3431.27 kg.ha-1).
Differences in competitive ability appear to be related to various attributes including rate of establishment, vegetative
growth, tillering and plant height. The interaction among varieties and weeding treatments was not significant. Similar
results were also reported by Aboziena et al., (2007).

8- Harvest index (%): The results in Table 9 clearly indicated to significant differences in harvest index among
weeding treatments. The highest harvest index was recorded in T2: hand weeding during the whole crop growth
period (47.78%) and was closely followed by Ts: one weeding using Superfuse herbicide before crop germination
and one weeding using U-46 herbicide after crop germination (46.87%). Whereas the lowest harvest index was
recorded in T3: one weeding by harrow after 20 days from weed germination and one weeding by hand after 45 days
from weed germination (42.65%). With respect to wheat varieties (Table 9) the highest harvest index was recorded
with the variety Cham10 (47.32%) followed by the variety Chamé4 (46.42%) without significant differences among
them, whereas the variety Douma recorded the lowest harvest index (42.61%). The interaction among varieties and
weeding treatments was not significant. Similar results were also reported by Mason et al. (2008).

Table 9. Effect of weed control methods on harvest index (%)of the studied wheat varieties.

Treatments
Genotypes Mean
T, T, T, T,
Douma, 41.48 42.07 41.92 4498 42.61
Cham, 42.95 47.48 42.60 46.32 44.84
Cham, 4417 50.56 43.72 47.21 46.42
Cham,, 46.94 51.00 42.37 48.98 47.32
Mean 43.89 47.78 42.65 46.87
Variable Treatments (T) Varieties (V) TV
L.S.D, 1.04 2.09 NS

NS: Non Significant

Conclusion

Weeds limit wheat yield potential because they compete with wheat plants for limited growth factors. We can conclude
from this study that hand weeding during the whole crop growth period or chemical control using Superfuse and U-46
herbicides are recommended to manage weeds and to get higher values of number of spikes and grains per plant,
1000-kernel weight and grain yield of wheat crop. Growing competitive varieties for weeds like Cham,q or Cham, can
be recommended to obtain higher grain yield and its components of wheat crop under rainfed conditions.
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Abstract

The present investigation was carried out in the Weed Biological Control Section at the Biological Control Research
and Studies Centre, Faculty of Agriculture, Damascus University (Syria) to evaluate the inhibitory effects of some weed
species commonly found in wheat species on germination and seedling growth of wheat (Triticum aestivum L.) variety
Chamy,. Aqueous extracts of weeds (Avena sterilis L., Convolvulus arvensis L., Diplotaxis erucoides L. Lolium perenne
L. and Sonchus oleraceus L.) were made from leaf, stem and roots separately at 5, 10, 15, 20, 25% concentrations and
the trail was designed in (CRD) completely randomized design with three replicates.

The results showed that the aqueous extracts of all tested weeds caused inhibitory effects on seed germination,
seedling length and seedling dry weight of wheat, however this effect increased with increasing the concentration of
weed extracts. Leaf extracts had the highest inhibitory effect on studied traits of wheat followed by the stem and root
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extracts, and this clearly indicated the negative effect of weed residues in the field which should be removed before
sowing the next crop.
Keywords: Inhibitory effect, Wheat (Triticum aestivum L.), Germination, Weeds.

Introduction

Weeds are the most severe and widespread biological constraint to crop production and cause invisible damage till
the crop is harvested (Dadar et al.,2014). Weeds are undesirable plants which compete with main crops in the growth
media for nutrients, moisture, space, light and hamper the healthy growth ultimately reducing the growth and yield
both qualitatively and quantitatively. Plant releasing chemical (Allelopathic compounds) into the environment may have
deleterious and beneficial effects on other plants growing in their vicinity (Ghafarbi et al., 2012).

Allelopathic compounds are most commonly found in plant extracts and in plant residues in soil, some are found in live
plant exudates and as volatile gases liberated from leaves and rhizome (Keeley, 1988). Allelochemicals emancipated as
residues, exudates and leachates by many plants from leaves, stems, roots, fruits and seeds reported to interfere with
growth of other plants (Batish et al., 2007, Duke et al., 1999, Asgharipour and Armin, 2010). These chemical products
mainly affect plants at seed emergence and seedling levels (Mohamadi and Rajaie, 2009; Naseem et al., 2009).

The allelopathic potential of several weeds have been studied in the laboratory (Kato-Noguchi et al., 2002). The residues
of the plants (crops and weeds), that remain in the field at the end of the season, may adversely affected the next crops,
Suleiman (2010) mentioned that the residues of leaves of Prosopis farcta affected significantly the wheat seedling
height (19.01 cm) and dry weight (0.26 g) for the treatment of 100 g/1kg soil against the figures of the control, 21.36
cm and 0.65 g, therefore, the present study was undertaken in Weed Biological Control Section in Biological Control
Research and Studies Centre, Fac. Agriculture, Damascus University to determine the influence of aqueous extract of
some weeds on germination and growth of wheat.

Material and Methods

-Botanical material

Very common weed plants in wheat field were selected for the present study namely, wild oat (Avena sterilis L.), field
bind weed (Convolvulus arvensis L.) wall- rocket (Diplotaxis erucoides L.), perennial ryegrass (Lolium perenne L.) and
common sowthistle, Sonchus oleraceus L. Fully grown healthy plant collected from field, and were separated into three
pieces, leaves, stems and roots, roots were washed thoroughly with distilled water and then all parts air dried for 15
days. The dried plant parts were ground separately in a grinder and stored in air tight colored glass bottles. Aqueous
extracts were prepared by soaking 10 gm of air dried weed plant material in 100 ml of distilled water for 24 hrs at room
temperature. Then the extract was filtered using filter paper (Whatman no. 2) the volume of the filtrate made to 100ml
and this considered as stock solution (Dhawan and Narwal, 1994). Stock solution was diluted appropriately with distilled
water to give the final concentration of 5%, 10%, 15%, 20% and 25%. The control treatment, distilled water, was used
to estimate potential germination of seeds.

-Plant material

The seeds of bread wheat (T. aestivum) variety (Cham;,) were obtained from Department of Agronomy, Faculty
of Agriculture, Damascus University (Syria). The plant seeds were sterilized with 15:1 water/bleach (commercial
NaOCl, 10 to 14 % available chlorine) solution for 5 minutes and subsequently washed with distilled water, then
fully dried on blotter paper.

-Seed germination

Plastic plate (30 X 15 cm) were used to study the allelopathic effect of aqueous extract, two layers of folded blotter paper
placed in each Plate above a layer of 5 cm sterilized sand. Paper towels were treated with 0.1% of a fungicide, topsin
70 wp, 5 days before use. Each paper towel was moistened with 20 ml of respective extracts, while the control was
moistened with 20 ml of water. Fifty grains of T. aestivum (Cham,,) were placed uniformly in each plate, and replicated in
triple. Plates were kept in a germinator (25+£3° C, 70% humidity and constantly dark) for 5 days. Germination considered
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when radical emergence = 1 mm). The plates were watered equally once in every 2 days with either concentrations of
aqueous solution of leaf extract or distilled water for the control.

-Seedling growth and dry weight

After 5 days, from germination, the plates moved from the germinator and kept under green house conditions with daily
watering with distilled water. After 30 days, the length of shoots (Seedling height) were measured for every seedling in
each tray and then the mean was calculated for each replicate.

The dry weight of the seedlings was also recorded at same time in the same manner.

-Statistical analysis

The trial was conducted in a complete randomized design (CRD) with three replicates. Germination percentage, seedling
height and seedling dry weight were subject to Statistical analysis after the calculation of the inhibition percentage using
the Abbot formula (Abbot, 1925): = (control — treatment / control) » 100

And then subjected to analysis of variance (two ways ANOVA) at (P< 0.01) using genStat7 program.

Results and Discussion

Concerning the germination rate, seedling height and seedling dry weight of wheat affected by the different extracts,
data demonstrated a significant degree of suppression and a positive response to the increasing concentration (Tables
1-5). There were significant differences between the test treatments and the control. Similar observations were found
by Ballester et al., 1982; Rizvi and Rizvi, 1987; Bansal, 1998; Daniel, 1999; Turk et al., 2005.

1-Allelopathic Effect of Avena sterilis extracts on Grain germination, seedling height

and seedling dry weight.
The data in the Table 1 indicated that the extract from various plant parts of A. sterilis gave a negative significant effect
on germination of wheat seeds, however the leaf extract showed the highest effect on grain germination inhibition
(50.34%) as compared to stem extract (26.44%) and root extract (41.53%). Similar results were noticed for the effect
on seedling height as the leaf extract showed the highest significant effect, followed significantly by the stem and root
extracts.
Regarding the dry weight, the leaf extract also showed significant reduction but it was non significant for stem and root
extracts. Similar results were reported by Suleiman (2010) as the leaves extract of Prosopis farcta affected significantly
on the studied traits compared to other plant parts extracts. Albarni (2012) found that the silver leaf nightshade (Solanum
elaeagnifolium) residues play a negative significant role on wheat germination and seedling height.
The statistical interaction between plant parts extracts and extract concentrations, showed that the highest effect was
for leaf extract at concentration 25% for all studied traits: grain germination, seedling height and seedling dry weight,
followed by stem extracts at concentration 25%.

Table 1. Allelopathic Effect of Avena sterilis extracts on Grain germination, seedling height
and seedling dry weight.

Germination reduction (%)
Sl 1) Leaf Stem Root Mean
5 13.98 417 1.39 6.51F
10 36.35 9.78 8.39 18.17°
15 48.96 30.08 50.32 43.12¢
20 65.70 35.70 62.93 54.78°
25 86.73 52.47 84.60 74.60*
Mean 50.34° 26.44° 41.53°
Variable Extract Conc. ExC
L.S.D . 3.355 4.331 7.502
CV% 8.4
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Seedling height reduction (%)
S (20 Leaf Stem Root Mean
5 15.08 10.71 4.80 10.20°
10 18.35 12.81 9.93 13.70¢P
15 20.93 17.84 16.95 18.578¢
20 25.05 19.29 23.23 22.528
25 69.64 23.11 67.91 53.55%
Mean 29.812 16.75° 24.56°
Variable Extract Conc. ExC
L.S.D . 4.738 6.117 10.594
CV% 19.8
Dry weight reduction (%)
S ) Leaf Stem Root LCELD
5 24.17 13.70 18.24 18.70°
10 53.24 34.26 23.15 36.88°¢
15 58.89 42.13 53.61 51.54"
20 62.04 52.04 60.09 58.068
25 83.70 65 77.69 75.464
Mean 56.412 41.43° 46.56°
Variable Extract Conc. ExC
L.S.D,,, 9.32 12.03 20.83
CV% 19.2

- Similar letters indicate non-significance in the corresponding line or column.

2-Allelopathic Effect of Convolvulus arvensis extracts on seed germination, seedling
height and seedling dry weight.

Leaf extract of C. arvensis showed the highest effect on seeds germination inhibition (31.96 %) as compared to stem
extract (20.84%) and root extract (14.03%) (Table 2). Similar results were noticed for the effect on seedling height as the
leaf extract showed the highest significant effect, followed significantly by the stem and root extract. dry weight results
showed non significant difference between leaves and roots extracts as compared to stem. Similar results of wheat
growth suppression by C. arvensis were recorded by Alam et al., 1996.

Table 2. Allelopathic Effect of Convolvulus arvensis extracts on Grain germination, seedling height and
seedling dry weight.

Germination reduction (%)
S (20 Leaf Stem Root Mean
5 4.21 3.50 0.00 2.57¢
10 19.00 9.15 6.25 11.47°
15 34.50 26.06 15.97 25.51¢
20 40.84 30.27 21.53 30.88°
25 61.26 35.21 26.39 40.95*
Mean 31.96° 20.84° 14.03¢
Variable Extract Conc. EXC
L.S.D,,. 2.860 3.692 6.395
CV% 12.7
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Seedling height reduction (%)

S () Leaf Stem Root Mean
5 5.28 1.59 3.41 3.43¢
10 8.1 3.18 5.93 5.74¢
15 11.21 5.69 7.83 8.24°¢
20 19.08 8.59 13.78 13.828
25 36.53 16.10 12.51 21.71A

Mean 16.042 7.03° 8.69¢
Variable Extract Conc. EXC
L.S.D,,. 3.803 4910 8.504
CV% 14.8
Dry weight reduction (%)

S {20 Leaf Stem Root ey
5 24.01 10.72 34.73 23.15¢
10 35.20 29.60 51.05 38.62°
15 69.93 56.65 56.18 60.92°¢
20 78.09 64.80 71.94 71.618
25 91.84 73.89 83.69 83.144

Mean 59.812 47.13° 59.522

Variable Extract Conc. EXC

L.s.D,,. 5.211 6.727 11.652
CV% 9.3

- Similar letters indicate non-significance in the corresponding line or column.

Interaction between plant parts extracts and extract concentrations, showed that the highest effect was for leaf extract
at concentration 25% for all grain germination, seedling height only and for seedling dry weight it was for the leaf and
root extracts.

3-Allelopathic Effect of Diplotaxis erucoides extracts on Grain germination, seedling height
and seedling dry weight.

Although the effect of extracts was similar to other weeds extracts but there was no significant differences between the
stem and root extracts. D. erucoides was highly phytotoxic and significantly reduced seed germination and inhibited
seedling growth of wheat, similar findings observed with Fuijii and Hiradate, 2007.

Table 3. Allelopathic Effect of Diplotaxis erucoides extracts on Grain germination, seedling height

and seedling dry weight.

Germination reduction (%)
S, {20 Leaf Stem Root ey
5 30.70 18.55 18.59 22.61E
10 40.69 2213 32.84 31.89°
15 43.55 33.56 34.27 37.13¢
20 57.16 52.13 35.72 48.34°
25 64.99 59.26 55.72 59.994
Mean 47.427 37.13° 35.43°
Variable Extract Conc. EXC
L.S.D,,. 2.288 2.954 5.116
CV% 5.7
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Seedling height reduction (%)
S (20 Leaf Stem Root Mean
5 29.46 21.09 21.06 23.87°
10 49.61 29.34 29.10 36.02¢
15 56.99 32.42 36.47 41.96°
20 67.54 37.36 41.41 48.77°
25 78.05 46.03 49.87 57.98~
Mean 56.332 33.25° 35.58°
Variable Extract Conc. EX*C
L.S.D. (0.01) 4.771 6.160 10.669
CV% 11.3 |
Dry weight reduction (%)
S 20 Leaf Stem Root LCETL
5 21.53 9.36 9.62 13.50°
10 35.12 14.45 23.07 24.21°¢
15 44.72 32.29 36.89 37.978
20 49.31 43.06 38.50 43.62°
25 62.03 53.32 53.96 56.44*
Mean 42.54° 30.50° 32.41°
Variable Extract Conc. EXC
L.S.D,,. 6.87 8.87 15.36
CV% 19.4

- Similar letters indicate non-significance in the corresponding line or column

Interaction resulted cleared that the leaf extracts were superior for all studied traits.

4-Allelopathic Effect of Lolium perenne extracts on Grain germination, seedling height and
seedling dry weight.

The leaf extract of L. perenne has the highest negative effects (72.61%) on the germination rate and seedling dry
weight among all studied weeds, as the mean inhibition germination rate was 72.61% and seedling dry weight 64% with
leaf extracts (Table 4). Lehoczky et al., 2011 proved the negative effect of Lolium perenne on wheat seedling.

Table 4. Allelopathic Effect of Lolium perenne extracts on Grain germination, seedling height

and seedling dry weight.

Germination reduction(%)
S ({20 Leaf Stem Root LELL
5 28.73 15.58 7.66 17.32F
10 68.71 53.12 14.70 45.51°
15 77.32 62.41 18.65 52.79¢
20 93.77 73.33 25.68 64.26"
25 94.51 93.77 31.95 73.41~
Mean 72.612 59.64" 19.73¢
Variable Extract Conc. EXC
L.S.D 2.520 3.254 5.636
CV% 4.9
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Seedling height reduction (%)
S () Leaf Stem Root Mean
5 30.50 26.52 4.09 20.37¢
10 49.47 44.35 5.24 33.02°
15 58.75 55.69 17.42 43.95¢
20 69.76 63.93 25.12 52.94°¢
25 78.58 78.58 35.12 64.09
Mean 57.412 53.81° 17.40¢
Variable Extract Conc. EXC
L.S.D,,. 2.816 3.636 6.297
CV% 6.5
Dry weight reduction (%)
S {20 Leaf Stem Root ey
5 27.38 14.99 5.10 15.82¢
10 41.35 22.72 13.65 25.91°
15 64.38 43.31 23.31 43.67°¢
20 93.44 58.08 27.38 59.638
25 93.44 93.44 38.54 75.14*
Mean 64.002 46.51° 21.60¢
Variable Extract Conc. EXC
L.Ss.D,,. 7.35 9.49 16.43
CV% 16.5

- Similar letters indicate non-significance in the corresponding line or column

The interaction analysis showed the superiority of leaf and stem extracts of L. perenne on the studied characters as
compared to root extracts.

5-Allelopathic Effect of Sonchus oleraceus extracts on seed germination, seedling height
and seedling dry weight.

Similar behavior was observed for the S. oleraceus inhibitory effect on wheat characters, the germination reduced
significantly with leaf extracts (51%) followed by stem extracts 20.56% and then the root extract (31.36), the seedling height
affected in same manner, but for the dry weight there was non significance difference between stem and root extract effect.
Decomposing Rumex obtusifolius leaves and their extracts were most toxic for germination and root growth of several
grass weeds species, Lolium perenne L., Poa pratensis L. and Dactylis glomerata L. (Carral et al., 1988).

Table 5. Allelopathic Effect of Sonchus oleraceus extracts on Grain germination, seedling height

and seedling dry weight.

Germination reduction (%)
S, {20 Leaf Stem Root ey
5 16.88 1.77 6.84 8.50F
10 34.17 1.79 18.01 17.99°
15 54.69 3.55 30.91 29.72°¢
20 71.20 34.98 40.99 49.06°
25 78.04 60.73 60.05 66.27A
Mean 51.002 20.56° 31.36¢
Variable Extract Conc. EXC
L.S.D,,. 2.660 3.434 5.947
CV% 7.7
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Seedling height reduction (%)
S (20 Leaf Stem Root Mean
5 17.73 4.80 4.21 8.91F
10 21.32 22.31 718 16.94°
15 44.83 27.37 11.36 27.85°¢
20 54.23 34.61 27.66 38.838
25 77.66 42.46 40.96 53.69*
Mean 43.15° 26.31° 18.27¢
Variable Extract Conc. EXC
L.S.D,,. 3.243 4.186 7.251
CV% 11.0
Dry weight reduction (%)
S 20 Leaf Stem Root LCET
5 37.01 28.81 19.43 28.42°
10 49.92 39.80 39.73 43.15¢
15 56.29 51.43 47.92 51.888
20 66.08 56.29 57.80 60.06~
25 70.93 60.98 64.41 65.444
Mean 56.05° 47.46° 45.86"
Variable Extract Conc. EXC
L.S.D 5.125 6.617 11.461
CV% 10.2

- Similar letters indicate non-significance in the corresponding line or column

The interaction analysis for the dry weight showed that the effect of the concentration of 20 % was non significant with the
25% concentration, and this indicate the worst effect of this weeds among the studied ones.

conclusion

In conclusion, plant residues remain in the field after the harvest may play an important role of inhibition of the proceeding
crop seed germination and seedling growth. In addition, the allelochemicals are an important defense for certain plants
against the interference of other plants of the same or different species, which can affect their growth and development
(Albarni et al., 2012 and Uremis et al., 2009) and this phenomenon could be utilized to control unwanted plants. We
suggest to intensify the researches for the negative and positive effect of the plant residues in soil.
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Abstract

The study was carried out during the period between 2009 and 2010 in the coastal region of Syria, Lattakia and
Tartus. A total of 344 individuals of bumblebees were collected, 127 individuals in 2009 and 217 individuals in 2010
at 8 sites. The collected samples were classified depending on six morphological characters; head width (HW), head
length (HL), marginal cell length (ML) of the fore wing, wing length (WL), tongue length (TL) and pollen basket length
(PBL). Host plants of the selected species were identified and divided into three levels according to their length. In
this study, two species of bumblebees were identified, Bombus terrestris L. and Bombus argillaceus Scopoli. Among
these species, B. terrestris was the most abundant. Regarding the activity of bumblebees, B. terrestris was active from
February, where the queens were observed, until July, and then overwintered (Diapause), while B. argillaceus activity
extended from March until July. Morphometric of the collected species B. terrestris were 20.05+0.003 mm, 15.32+0.23
mm and 16.18 +£0.11mm for the queen, the worker and the male, respectively. The study showed that B. terrestris and
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B. argillaceus are hosted by 23 and 6 plant species, respectively, belonging to several plant families and on three plant
levels.
Key words: Coastal region, Bumblebees, Bombus terrestris, Bombus argillaceus, Host plants, Syria.

Introduction

Pollinators visit flowers to search for pollen and nectar, and the majority of pollinators visit more than one plant species.
Pollinator insects are principal key in agricultural ecosystems, especially in the production of seeds and fruits, but the
bees of super family Apoidea are more important, which highlights their importance in the protection and maintenance
of diversity vital to plants, particularly local ones (Payette, 1996 and 2004), as well as in protected cultivation, in
orchards and gardens, therefore, from here must be commitment to maintain and protect (Pouvreau, 2005, Velterop,
2000). Some studies were conducted in Syria and the most important species of wild bees pollinating the most important
fruit tree species (Almond, Apricot, Cherry, Pear and Apple) in three villages of AlKhalamoun (Hosh Arab, Esal Alward
and Rankous), were surveyed and classified together with their host plants. Seven different species of wild bees were
found: Osmia sp., Andrena spp., Eucera sp., Xylocopa Sp., Anthophora Sp. and Dasypoda sp. (Alburaki and Khaled,
2008). Furthermore, in the same villages but on herbaceous hosts, other studies showed the presence of 28 species
of wild bees belonging to several genera’s: Anthidium, Halictus, Andrena, Megachile, Xylocopa, Anthophora and
Eucera.. (Soleiman-Khaled and Alburaki, 2009).

Bumblebees are the primary pollinators for crop pollination, and therefore they are more important than honey bees,
because bumblebees actually pollinate more flowers than honey bees, and Honey bees have short tongues in comparison
with bumblebees. This means that honey bees are not so keen to visit deep flowers such as bumblebees (Goulson,
2003). No any previous studies of bumblebees in Syria, but there are worldwide studies. These studies pointed out
that the species Bombus argillaceus Scopoli. spread on large areas of the world, it was recorded in France, Germany,
Switzerland, Austria, Slovakia, Hungary, Greece, ltaly, the Caucasus and the EU from Russia, Iran, Turkmenistan,
Ukraine and Turkey (Kosior et al., 2007). Studies indicated that B. argillaceus live in the dry plains of Ukraine, and there
were a lot of B. argillaceus in slope areas , but now it is one of the endangered species there, and some were kept in
the Ukrainian Natural History NAS (SMNH). Recent field studies conducted in Ukraine in the period between 2001 and
2006 indicated the absence of this species (Konovalova, 2007 and 2008). This species was recorded in the northern
part of Anatolia at an altitude of up to 2500 m (Rasmont and Flagothier, 1996). Studies indicated that this species of
bumblebees exist with another species of bumblebees in Turkey, including: B. vorticosus, B. niveatus, B. terrestris,
etc., and this species spread at an altitude of 400 - 2855 m about 80% of which are on the rise 900-1870 m (Rasmont
and Flagothier, 1996). In this study, we collected bumblebees using window traps in various landscapes in an area
where bumblebees are spread. It was examined the effects of habitat conditions characterized by land use and the
local abundance of native bumblebees on the number and body size of trapped bumblebees using statistical models.
The morphology of native bumblebees was also analyzed because morphological characters are closely related to floral
resource use.

Materials and methods

-Investigated area

The study was carried out during the period between the end of 2009 and the end of 2010 in the coastal region of
Syria, Lattakia governorate, (36.44.:61.84 — 36:67.43.15), (The villages of Jableh, Al- Quirdaha, Slunfeh, Kassab). and
Tartus governorate (34:83.33.33 — 35:91.66.67). (Amrit, Safita, Machta Al-Helo, and Al-Qadmus) The lowland of the
studied area was ranged from 0 - 900 m altitudes. This area consisted of citrus orchards (26%), apple orchards (24%),
woodlands (23%), urban areas including residential and industrial areas (14%), tobacco orchards (3%) and others.
-Trapping

Every year 8 trapping sites were located in the windbreak forests surrounded by various landscapes. The bumblebees
thereupon were collected by using flying insects nets. Trapping was conducted 4 times in 2009, and 9 times in 2010,
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atintervals of about 2 or 3 weeks. Trapped bumblebees were transferred to a plastics container attached to a definition
nameplate which recorded on them the sample number and all the necessary data such as location host plant and date
of collection.

-Morphology

Trapped bumblebees were preserved in 99.5% ethanol and classified into species and sex. In the following analysis,
the two-abundant species, B. terrestris and B. argillaceus were examined. As an indicator of body size, the head width
(HW) of trapped bumblebees was measured using a microscope with a micrometer. The morphological characters of
10 queens of B. terrestris and 4 of B. argillaceus, and 15 workers randomly sampled from the trapped females of both
abundant species were measured under a binocular microscope with a micrometer. Six characters related with foraging
behavior were selected according to Nagamitsu, et al., (2006) HW, head length (HL), marginal cell length (ML) of the
fore wing, wing length (WL), tongue length (TL) and pollen basket length (PBL).

-Relative abundance

The total number of bumblebees of each species collected during the study period was assumed to follow Relative
abundance of each species. The relative abundance was calculated as the following

A = ( N N1+N2)x100
Where:
A=relative abundance.
N1= number of individual of first species
N2= number of individual of second species.
The species were abundant (exuberant) when relative abundance greater than or equal to the value (2) (Kabakibi,
1989).
Plant level have been identified through members bumblebee on plants (flowers) and depending on the length of the
plant has been divided into three leves:
a- The first level: less than 1m plant height.
b- The second level : 1-2 m.
c- The third level: More than 2 m. (Kabakibi, 1989)
The data were analyzed with SPSS statistical software for (t) test.

Results and discussion

-Abundance

344 individual of two species were collected in two years, 127 individual in 2009, and 217 individual in 2010 at 8 sites.
Among the two species, B. terrestris was the most abundant (311 individuals; 21 Queens, 127 workers and 163 males),
followed by B. argillaceus (33 individuals; 4 queens and 29 workers), (Table 1).

Table 1. Bumblebees numbers caught during the study.

sites
Tartus Lattakia Total
species of
bumblebee
B. terrestris 129 182 311
B. argillaceus 30 4 34
Total 159 186 345
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Spatial distributions of the number of bumblebees trapped in Lattakia and Tartus governorates showed different
patterns among the two species. B. terrestris was frequently trapped in Lattakia (182 individuals) than in Tartus (129
individuals), while B. argillaceus was frequently trapped in Tartus (30 individuals) than in Lattakia (4 individuals). The
results presented in Table (2) clearly showed that the relative abundance of B. terrestris was higher than the relative
abundance of B. argillaceus in the two study sites. These results are similar to the results obtained by Rasmont et al.
(2008) which has noted that the B. argillaceus is wide spread bumblebees in the western Palaearctic. Also in Japan,
B. argillaceus accounting for the relative abundance 52.5% in 2003, there was 68.5% in 2004, 74.2% in 2005 (Inoue
et al., 2008). The results showed that B. terrestris was relatively prolific species with a relative abundance 90%, while
B. argillaceus Was very rare species with a relative abundance 10%, during study in both areas .

Table 2. Relative abundance average of the species of bumblebees in the study sites

sites
species of Tartus Lattakia Total
bumblebee
B. terrestris 81 87.8 90
B. argillaceus 19 2.2 10
Total 46 54 100
t=0.0003

-Seasonal pattern

B. terrestris

The results showed that the activity of B. terrestris extends from the first half of February, where the queens were seen
in 10/02/2010 until the end of July, and overwinters (Diapause) after this period, and this was alms similar finding
(Velthuis, 2002) as recorded that B. terrestris was activated from March to the end of August in Mediterranean Sea
area. B. terrestris queens were observed through February, March, June and July, Worker were observed through
April, May and June, and Male were observed through April, May, June and July. As shown in figure 1 there were
intensive changes at diversity of B. terrestris during the study, where it scored the least number of caught individuals
(two individuals) in the second month (February) and third month (March), in the period of queens emergence, and then
increased up to 61 individuals in the fourth month (April) and then peaked in the sixth month least 64, in the period of
emergence of young queens and males as well as workers. Goulson et al., (2002) pointed that B. terrestris queens were
observed throughout the year except in June, and workers and males were also found in all months except July and

Fig 1. Seasonal changes in the number of trapped individuals of B. terrestris in 2010.
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August. B. terrestris showed two peaks. The earlier one was dominated by worker, and the later one mainly consisted
of male (Fig. 1).

Inari et al. (2005) showed that B. terrestris showed two peaks, the earlier one was dominated by queens, and the
later one mainly consisted of workers in Hokkaido, Japan. Rasmont and Adamski, 1996 showed that B. terrestris start
activity in late September with the start of rainfall and continued. throughout the year and has two generations per year
in Turkey, and is overwintered in June and July,

B. argillaceus

The results showed that the activity of this type of bumblebees extends from the second half of March until mid-
July, Pawlikowski (1996) pointed that B. argillaceus is activated at the beginning of May, and continue the activity
until September, with one generation per year. The number of trapped bumblebees of B. argillaceus (only Queens
and Workers) was few (34 individuals), 28 individuals at Mashta-Al holo and 4 individuals at Slunfeh, this due to the
presence of slopes, and the presence of large numbers of rodent holes (especially social field mouse) in Mashta-Al
holo, the result consistent with (Konovalva, 2008), who pointed out that this species spread in the areas of the slopes
and in areas infested with rodent in Ukraine.

Fig 2. Seasonal changes in the number of trapped individuals of B. argillaceus in 2010.

-Morphology
B. terrestris

The results showed that the specie B. terrestris has a 12 segments antenna for the queen and the worker, 13 segments
for the male, abdomen characterized by the presence of yellow color on the first thorax tergum and the second abdominal
tergum, and white on fourth and fifth abdominal tergum, while the rest of segments are black. Parameters of body size
of B. terrestris are organized in the table (3).

Table 3. Parameters of body size of B. terrestris (mm)

indicator . . pollen

cfbocy | bodylength | hesdwigtn | TSI | oo foreke | faset ok
Worker | 15.3240.23 | 4.7240.072 | 3.72+0.06 | 13.39%0.18 5.333%0.09 | 4.67+0.067 | 4.47+0.98
Queen | 20.05%0.003 | 5.123%0.13 | 4.95%0.34 | 18.55%0.014 | 6.225%0.07 | 6.23%0.077 | 6.225%+0.07
Male 5.33+0.09 4.6910.03 | 4.12+0.39 | 15.14%0.103 | 5.33%+0.09 5 4.7+0.09
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B. argillaceus:

B. argillaceus belongs to long tongue group of bumblebees. The queen marred by the presence of yellow color on the
first and third thorax tergum, while the rest of segments are black. The color of the first and third thorax tergum and the
first abdominal tergum is yellow, while the fourth and fifth abdominal tergum are white, and the third and sixth are black.
This species of bumblebees was recorded for the first time in Syria.

-Plant hostess

B. terrestris:

The results showed that the existence of 23 plant species hosts of B. terrestris belonging to several plant families on
three levels of plant height:

The first level (less than 1m plant height):

On this plant level, 170 individuals of B. terrestris were collected on 12 host plants belonging to 4 families: Asteraceae,
Fabaceae, Lamiaceae and Cistaceae table (4).

table 4. The number of individuals on the first level plant and families.

Plant hostess Number of .
. Family
English Name Scientific Name TeErEE

Red star thistle Centaurea pallescens 4 Asteraceae

Cretan rockrose Cistus creticus 16 Cistaceae

< Sage leaf rockrose Cistus salvifolius 2 Cistaceae
E Italian thistle Cardus australis 7 Asteraceae
® Birds foot trefoil Lotus conimbricensis 61 Fabaceae
i'q_', shrubby Jerusalem Syrian Phlomis syriaca 3 Fabaceae
= Clover Trifolium clypeatum 7 Fabaceae
Common vetch Vicia villosa 5 Fabaceae

Binard sage Salvia penardi 18 Lamiaceae

Sage Salvia sp.1 1" Lamiaceae

Sage Salvia sp.2 2 Lamiaceae

Broad bean Vicia faba 1 Fabaceae

The second level ( 12- m):

On this plant level 142 individuals of B. terrestris were collected on 7 hosts plant belonging to 5 plant: Malvaceae,
Boraginaceae, Asteraceae and Rosaceae) table(5).

Table 5. The number of individuals on the second level plant and families.

) L Number of )
English Name Scientific Name . Family
_ Individuals
% Hollyhock of Damascus Althaea damascena 13 Malvaceae
T Alkanet Anchusa strigosa 16 Boraginaceae
2 Globe thistle Echinops Polyceras 61 Asteraceae
§ Italian bugloss Echium italicum, 35 Boraginaceae
= Sunflower Helianthus annuus 1 Composita
Scotch Syriacom Onopordom syriacom 1 Asteraceae
Loganberry Rubus sanguineus 5 Rosaceae
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The third level (More than 2 m):

On this plant level one individual of B. terrestris was collected on host plant belonging to family Caesalpiniaceae. A
study in Japan, Inoue et al., 2008, pointed that there are 22 host plants belonging to 20 families for B. terrestris they are:
Apiaceae, Actinidiaceae, Asclepiadaceae, Asteraceae, Balseminaceae, Boraginaceae, Brassicaceae, Convolvulaceae,
Geraniaceae, Hydrangeaceae, Fabaceae, Iridaceae, Lamiaceae, Oleaceae Onagraceae, Papaveraceae,
Ranunculaceae, Rosaceae, Polygonaceae Ruscaceae, Staphyleaceae. A study in Turkey, Glrel et al., 2008, pointed
that there are 47 plant hosts belonging to 20 families for B. terrestris, they are: Althaea cannabina, Astragalus tmoleus,
Carduus nutans Cephalaria dipsacoides Clematis cirrhosa, Centaurea solstitialis, Clematis flammula, Convolvulus
scammonia, Coronilla emerus, Coronilla varia, Delphinium peregrinum, Echinops ritro, Fumaria officinalis, Hypericum
scabrum, Jasminium fruticans, Lotus corniculatus, Medicago sativa, Malva sylvestris, Melissa officinalis, Opopanax
hispidus, Gonocytisus angulatus, Pterocephalus plumosus, Ptilostemon chamaepeuce, Potentilla recta, Quercus
Spp, Rosa canina, Rhus coriaria, Rubus sanctus, Salvia fruticosa, Salvia virgata, Salvia tomentosa, Sideritis pisidica,
Styrax officinalis, Umbilicus erectus, Vitex agnus—castus, and Vicia sativa.

B. argillaceus:

The results showed the existence of 6 hosts plant species of B. argillaceus they are: Binard sage (Salvia penardi),
Hollyhock of Damascus (Althaea damascena), Italian thistle (Cardus australis), Birds. foot trefoil (Lotus conimbricensis),
Sage (Salvia sp.2), and Globe thistle (Echinops polyceras). The study pointed that B. argillaceus has visited medium
to deep flowers, and usually specialized in a narrow range of bilaterally symmetrical long-corolla flowers and may even
form narrowly oligolectic (Loken,1973)
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Abstract

The research was carried out at Izra’a research station (Arab Center for the Studies of Arid Zones and Dry lands /
ACSAD) during the mating season of 2014 to evaluate the fertilizing ability of Awassi ram’s frozen semen diluted in three
extenders, and to test the oxytocin treatment effectiveness before cervical artificial insemination (CAl).

Ninety Awassi ewes were randomly divided into three equal main-groups to test the extender impact on semen quality;
©2016 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF(NSP)-316
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each main group was divided into two equal subgroups to test the oxytocin impact. Ewes in synchronized-estrus (through
vaginal sponges) of each main group were inseminated using frozen-thawed semen diluted in one of the following
extenders: standard (AndroMed®), egg yolk (20%) adds 25 mM/ml proline (EY+25P), and low-density lipoprotein (8%)
adds 25 mM/ml proline (LDL+25P) solutions. Ewes of three subgroups were intravenous injected with oxytocin (20 1U)
10 minutes before CAI.

Results showed positive effect of (LDL+25P) extender in fertilization and lambing rates (62.06+0.93 and 41.38+0.91 %,
respectively) compared with two extenders, where (56.67£0.91 and 40+0.90 %) and (48.28+0.93 and 31.03+0.91 %)
recorded, respectively in (AndroMed®) and (EY+25P) extender-groups.

Fertilization and lambing rates were negatively influenced by oxytocin treatment, they decreased from 65.12+0.76 and
44.19+0.75 % in non-treated ewes to 46.67+0.74 and 31.12+0.73 % in treated ewes, respectively.

In conclusion, the use of LDL fractions with proline increased significantly fertilization and lambing rates, while the effect
of oxytocin treatment was negative in both traits.

Keywords: Low-density lipoprotein, Oxytocin, proline, Semen extender, Artificial insemination, Awassi rams.

Introduction

The use of frozen semen in an artificial insemination of sheep still limited (Holt, 2000) because of the difficult anatomical
nature of the cervix, which acts as a barrier, and prevent the semen straw to reach the uterus body (Curry, 2000).

In only 2% of the ewes might the catheter (Straw) of artificial insemination naturally deliver the semen deep within
the cervix or been by passed directly to the uterus (King et al., 2004), where cervical rings interfere with each other
irregularly, and the amount of expansion and openness does not exceed 3 mm during the period of estrus in non-
pregnant ewes (Halbert et al., 1990). So, the experts of artificial insemination deposit semen in the cervix, which is
known as cervical insemination, and requires the use of a relatively high number of sperms in the dose (Colas, 1983).
However, the ratio of fertilized ewes remains relatively low after an artificial insemination in the cervix with the frozen
semen (Yoshida, 2000), as fertility rates rarely exceed 40% (Salamon and Maxwell, 1995a), and in some field studies a
fertility rate of less than 20% was recorded (Windsor, 1997).

Relatively low fertility rates after the artificial insemination with frozen semen in sheep are not only resulted by the
anatomy nature of the cervix, but also from the irreversible damage, which occurs to sperms during the processes of
freezing and thawing (Bailey et al., 2000; Salamon and Maxwell, 1995b). Despite of the high percentage of live sperms
ram after thawing (40-60%), it was observed that not more than only 20-30% of the sperms were not damaged in terms
of vitality and retained the ability to fertilize (Salamon and Maxwell, 2000), which indicates that the components of the
semen extender might help in susceptibility of semen to fertilize ova after freezing and thawing (Salamon and Maxwell,
1995b).

Egg yolk is widely used as a main component of semen extenders, it works as buffer which protect sperm from the effect
of cold shock during the freezing and thawing processes (Luster, 2004). Because it contains the low-density lipoproteins
(LDL) particles which form a thin film on sperms protecting from the damage caused by crystallization during the
freezing conservation (Moussa et al., 2002).

Some amino acids (glutamine, proline, histidine, glycine) have been added to the semen extenders to protect sperms
at freezing of semen ram (Sanchez-Partida et al., 1992; Sanchez-Partida et al., 1998), semen horse (Trimeche et al.,
1999), semen’s buck (Al Ahmad et al., 2008), and bull semen (Amirat et al., 2009). Scanchez-Partida et al., (1992)
found that the use of glycine betaine (tonic for lipid metabolism), and proline in low concentrations caused improving
mobility of sperm ram after freezing and thawing in presence of glycerol and egg yolk.

On the other hand, the artificial insemination in sheep could be performed in different ways resulting different pregnancy
rates in accordance to the deposit place of semen in the genital tract of the female. Fair et al., (2005) has stated that the
deposit place of frozen thawed semen mainly affects the fertilization rate among ewes artificially inseminated.

Several methods have been used to improve fertilization rates in ewes when conducting the artificial insemination using
frozen semen by trying to deposit semen deeper as possible in the cervix. Kaabi et al., (2006) found a positive correlation
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between the depth of semen deposit in the cervix and the fertility by implementing cervical artificial insemination.

The increase in the depth of frozen semen deposit inside the cervix contributed to high lambing rate from 18.2% when
semen was directly deposited in the vagina to 76.4% when semen was deposited at a depth of more than 4 cm inside
the cervix (Salamon and Maxwell, 2000). The deposition of frozen thawed semen directly in the uterine horn gave in
some studies high lambing rates, which ranged between 50% to 80% (Youngquist and Threlfall, 2007).

To achieve this goal several attempts were carried out, as Varnavskij and Turbin (1974) tried to increase the systolic
activity of the cervical muscle through electric stimulation (3.5 volts), but this method doesn'’t have any positive impact
on the lambing rate. Cappai et al., (1998) had the ability to deliver the semen in a depth of 2-3 cm inside the cervix
or immediately in the uterus after withdrawal of the cervix opening into the vagina entrance using surgical tweezers.
Andersen et al., (1973) pointed out that this method has improved the fertility rate, however, maligned by increasing the
stress on the animals.

Several drug treatments were also used like injecting ewes with hormones as oxytocin or prostaglandins (PGE1, PGEz2,
PGF2a) before the implementation of artificial insemination. To achieve relaxation and expansion of the cervix and to
increase systolic activity of the cervix and uterus, which improved the sperm mobility into the genital tract of the female
(Salamon and Maxwell, 2000). Khalifa et ar., (1992) was able to overcome the cervical rings and to deliver the semen
for a distance of 6.1 cm inside the cervix when ewes were intravenous injected with 400 USP-unit of the oxytocin, while
the distance of semen deposit did not exceed 2.9 cm inside the cervix in the ewes group, which artificially inseminated
without oxytocin treatment.

This research aims to test the fertilizing ability of frozen semen collected from Awassi rams and diluted using an
extender containing low-density lipoprotein (LDL) fractions adds proline in comparison to other two used extenders,
and to test the effect of oxytocin treatment before conducting the artificial insemination on some fertility parameters in
Syrian Awassi ewes.

Material and methods

1. Animals:

Three rams of the Awassi sheep breed at 3 years old, and an average live weight of 75 + 3 kg were used in this
study. They were raised in |zra’a research station (Dara’a province/Syria) which belong to the Arab Center for the
Studies of Arid Zones and Dry lands (ACSAD) and were used to collect semen during the mating season of the year
2014. As well as 90 ewes of Awassi sheep breed, at ages ranged between 2 to 5 years and with an average live
weight of 61.4 + 1.3 kg were also used for this study. All experimental animals in the separated males or females
flocks underwent the same feeding and housing conditions, and were given flushing diet for 15 days before the start
of mating season. Females were randomly distributed into three equal main groups (n = 30), convergent in age
composition and average live weight, to test the effect of 3 type of extenders.

Each main group was divided into two equal subgroups randomly (n = 15) which were also similar in age and live
weight. One subgroup from each main group was allocated to an additional hormone treatment represented in one
oxytocin injection; the other subgroup of each main group remained without this hormone injections in order to test
the effect of this treatment before implementing the artificial insemination on the studied traits.

2. Extenders:

Three types of extenders (Table 1) were used as follows:

- Standard extender (AndroMed®) which is a commercial prepared solution, and was adopted as control.

- Alocally prepared extender containing egg yolk (EY) in concentration of 20% (v/v), as well as amino acid proline (P)
in concentration of 25 mM / ml (Millimole/milliliter); symbolized by (EY+25P).

- A locally prepared extender containing low-density lipoprotein (LDL) in concentration of 8% (w/v) as well as 25 mM
proline / ml; symbolized by (LDL+25P).
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Table 1. Basic components of extenders used to dilute and freeze the semen ram’s.

Types of used extenders

Standard 20% egg yolk + 25 mM proline 8% LDL + 25 mM Proline
(AndroMed®) (EY+25P) (LDL+25P)
3.52 g Sodium Citrate
20% Egg yolk (v/v) 8% Low-Density Lipoprotein (w/v)

Not Clarified 25 mM Proline / 1 ml Solution

194 mg Glucose
6.4% Glycerol
4 Antibiotics Streptomycin 100 mg/ml, and Penicillin G 100 IU/ml

Bi-Distilled Water up to 100 ml
Low-Density Lipoprotein (LDL), Proline (P), Egg Yolk (EY).

Basic Components

3. Semen handling:

The preparation of frozen semen straws was carried out in the laboratory of artificial insemination and embryo transfer
in Izra’'a research station ACSAD in the same mating season according to the following procedures:

After double sequentially collection of the semen from each ram using an artificial vagina, the semen quality was
evaluated for each male in terms of color, volume, and density. A phase contrast microscope (Nikon Eclipes €400,
Japan) was used to evaluate the motility of sperms and their use ability.

The collected semen from each ram was divided into three parts using a micropipette, each part was diluted in one
of the three mentioned types of extender (Table 1). After cooling and equilibration period, the diluted semen was filled
in 0.5 cc straws, each contained about 250 x 106 sperms. A programmed freezing system was used (Digitcool, IMV
Technologies) to decrease the straw temperature quickly from +4°C (cooling temperature) to -140°C during 4 minutes in
the liquid nitrogen vapor, thus leads to quickly freeze of semen within the straws which have been then cryo-preserved
in liquid nitrogen (-196°C) until their use for insemination.

The thawing of the cryo-preserved semen occurred through immersing the frozen straw in a water bath at +37°C for 30
seconds (Nur et al., 2011). The straw was dried with a tissue before inserting it inside the inseminator to implement the
artificial insemination.

4. Estrus synchronization:

The timing of estrus appearance was reached using vaginal sponges saturated with Fluorogestone Acetate (FGA-
40 mg), which remained in the vagina for 14 days according to the manufacturer’s directions. Simultaneous to
the withdraw of vaginal sponge, each female was injected intramuscularly with 500 IU of pregnant mare serum
gonadotropin (PMSG/eCG) (Zarkawi, 2010). Teaser males were released to the female groups after 24, 36 and 48
hours from sponge withdraw to detect the females in heat that responded to the estrus synchronization treatment,
which have been isolated in a special sector to be artificially inseminated.

5. Treatment with oxytocin:

Half number of the total females (n = 45 from 3 subgroups, each 15 ewes) was devoted to test the effect of oxytocin
injecting before the artificial insemination on fertilization, and lambing rates. The injection was carried out in the
jugular vein at a dose of 20 U of oxytocin per female in the related subgroups and was done 10 minutes prior to the
implementation of cervical artificial insemination.
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6- Implementation of the artificial insemination:

Ewes in estrus of the first main group (control group) were inseminated with frozen semen which were extended using
the standard solution (AndroMed®), half number of ewes in this group (one subgroup) were injected with oxytocin, while
the other half (second subgroup) of ewes were also artificially inseminated using the same extender (AndroMed®) but
without oxytocin injection. The ewes in heat at the second main group were artificially inseminated with frozen semen
extended using the (EY+25P) solution, where the half number of ewes undergo the injection of oxytocin and the other
half had not been injected. The same procedure applies to the third main group which were also artificially inseminated
with frozen semen extended using the (LDL+25P) solution.

The artificial insemination technique used in this study was the cervical method (passing an inseminator
containing a straw into the cervix deep as possible) using one straw containing about 250 million sperms.
The implementation of the insemination was carried out 55 hours after sponge withdrawal trying to reach
accuracy in insemination time for all females and to organize the exact time of applying the oxytocin injection.
The procedure of the insemination includes entrance of each individual ewe to the insemination in accordance with
the sequence of the sponge withdrawal as well as oxytocin injection, where the hind limbs of the ewe were lifted to a
wooden locally manufactured stand. The ewe was fixed by workers to ensure calmness during the process. A vaginal
speculum handle with illumination have been inserted into the vagina to determine the cervix opening accurately. Then,
the inseminator (insemination gun) which contains the post-thawed semen straw, was introduced through the vaginal
speculum to the cervix opening where the inseminator was slowly pushed inside the cervix for a distance of 1 to 3 cm
or more as deep as possible. The semen was slowly pushed through the inseminator to ensure an internal deposit of
the sperms in the deepest possible point within the cervix.

7. Fertilization, and lambing follow-up:

After 17 days of artificial insemination teaser rams were introduced to the inseminated ewes to detect return estrus
and calculate the non-return rate (fertilization rate) for each group. After 50 days of insemination a pregnancy test
for all fertilized female was carried out using real-time ultrasonic scan device (Honda,madein, Japan 2000) to detect
pertlizatios with high accuracy at a relatively early time of pregnancy and to calculate the pregnancy rate (number of
pregnant females diagnosed using ultrasound / number of females inseminated x 100). After lambing time the lambing
rate was recorded (number of lambed and aborted ewes / number of ewes inseminated x 100).

8. Statistical analysis:

Data were analyzied using Factorial Design 3x2 with treatment with/without oxytocine, extender type and their
interactions using the General Linear Model (GLM) procedure of SAS (2008) as following linear model:

Yijk ol Ei +Fj +(ExF)ij+eijk
Where:
Yijk: the studied variables.
M: the grand mean.
Ei: the effect of extender, where i = 1 (AndroMed solution), i = 2 (sodium citrate solution with egg yolk and proline),
i = 3 (sodium citrate solution with LDL and proline).
Fj: the effect of oxytocin treatment, where j = 1 (treatment with oxytocin), j = 2 (no treatment with oxytocin).
eijk: random error (residual), which is assumed to be a normal distribution with mean of zero and variance 102
The percentage values of fertilization rate, and Lambing rate were edited to exponential transformation to perform the
analysis of variance.
Duncan’s multiple range tests (1955) was used for treatment comparisons of values that were found significant by
ANOVA. The least squares mean is used to explain the significance of the differences.
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Results and Discussion

Analysis of variance (Table 2) shows that the type of extender, oxytocin treatment and their interaction were high
significantly affected (P<0.001) both fertilization rate (Non-return rate) and lambing rate. Here, it should be mentioned,
that the pregnancy rates recorded in this experiment using ultrasonography method exactly matched the lambing rates
in all groups, therefore the pregnancy rate will not be mentioned thereafter.

Table 2. Analysis of variance for the effect type of extender type, and treatment with oxytocin on
the two studied reproductive parameters.

Source of variation DF Fertilization rate Lambing rate
Extender 2 (1.33)*** (1.75)***
Oxytocin 1 (1.37)** (1.57)***

ExtenderxOxytocin 2 (1.33)*** (1.57)***
Residual 82 1.14 3.77

.significant at 0.1% level ***

The extender (LDL+25P) that contain low-density lipoprotein in concentration of 8% adds amino acid proline in
concentration of 25 mM/ml showed superiority to the other two solutions, while the standard extender (AndroMed®)
outweigh the extender (EY+25P) which contain full egg yolk in concentration of 20% and proline in concentration of
25 mM / ml.

Figure 1 represents the averages of the fertilization rates and lambing rates of the three main groups (extender type effect).
Values were (62.06 + 0.93%) and (41.38 + 0.91%), respectively in the main ewes group (two subgroups) that inseminated
with semen extended and frozen using the solution (LDL+25P), whereas these values were (56.67 £ 0.91 %) and (40
+ 0.90%), respectively in the other main group of ewes that were inseminated with semen extended and frozen using
standard solution (AndroMed®). They also were (48.28 + 0.93%) and (31.03 £ 0.91%), respectively in the last main group
of ewes that were inseminated with semen extended and frozen using the solution (EY+25P) (figure 1).

- g ? g - :B:n;:L:ISmM proline
“ % b g % E B 20%Eggyolk+25mM proline
% ) % e 2//{ )
1 ,
‘N B '

Different letters (a, b) over the column indicate a significant difference (P<0.001) between averages.

Figure 1. Effect of extender type on fertilization rate and lambing rate.
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These results are higher than that reached by Kumar and Naqvi (2014) where the lambing rate ranged was between
19.3 and 26.4% in Merino ewes which artificially inseminated (cervical method) with frozen thawed semen, and was
also higher than that reached by Sanchez-Partida et al., (1999). The pregnancy rate was 18.1% as estimated using
ultrasound in Merino ewes were cervical inseminated with frozen thawed semen that were diluted using both Tris and
egg yolk in concentration of 15% and proline in concentration of 65 mM.

It should be noted that the lambing rate in the current study reached 50% in the subgroup ewes that had been inseminated
with frozen post-thawed semen extended with (LDL+25P) without oxytocin treatment (Table 3).

Table 3 shows fertilization rates and lambing rates in all subgroups (interactions between Extender type and Oxytocin
treatment).

The current results (Table 3) converge in some of the subgroups with the findings of Aral et al., (2010) in the Turkish
Awassi ewes that were inseminated artificially with fresh semen using the cervical method. The lambing rate was
46.7%, which indicates that the tested extenders and the method of freezing used in the current experiment helped to
reach results convergence results of insemination with fresh semen in Awassi sheep.

Table 3. Least square means (LSM) on fertilization rates (non-return rate) and lambing rates in the
experimental subgroups.

Groups Number of

Subgroups: Extender, and Number Fertilization Lambing rate
Extender) . estrus ewes o A
oxytocin treatment of ewes | . . (%) rate (%)
(type inseminated
Standard extender
AndroMed?®; without 15 15 66.67 £ 0.132 46.67 £ 0.19°
First oxytocin injection
(AndroMed®) Standard extender
AndroMed?®; with oxytocin 15 15 46.67 £ 0.12° 33.34+0.17"
injection
Egg yolk extender (20%)
;adds 25 mM proline 15 14 57.14 £ 0.14° 34.71 £ 0.16°
Second without oxytocin injection
(EY+25P) Egg yolk extender (20%)
adds 25 mM proline; 15 15 40.0 £ 0.12¢ 26.67 *0.17°

with oxytocin injection

LDL extender (8%) adds 25

mM proline; 15 14 71.42 + 0.14° 50.0 £ 0.17°
Third without oxytocin injection
(LDL+25P) | | pL extender (8%) adds 25
mM proline; 15 15 53.34 £ 0.13° 33.34 £ 0.15°

with oxytocin injection

(%) Total average 55.50 £ 0.18 37.50 £ 0.16

Low-Density Lipoprotein (LDL), Proline (P), Egg Yolk (EY). Different letters within the same column (a, b, c) indicate the presence of
significant difference (P<0.001) between averages.

The technology used for the extraction and purification of LDL particles from the egg yolk, which had been developed
by Moussa et al., (2002), may have contributed to the exclusion of sperm harmful components in the full egg yolk
(Bencharif et al., 2008). Such granules, that have a negative impact on the frozen sperm ram (Watson and Martin,
1975), high density lipoprotein (HDL), and progesterone (Hu et al., 2011), in addition to calcium, which is available in
high value in the egg yolk (approximately 133 mg/100g egg yolk) (Nys and Sauveur, 2004). Colas et al., (2009) has
stated that in-vitro incubation of sperm ram in a media containing calcium has activated the capacitation stage of sperms
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and stimulate the sperm acrosome reaction so that the ratio of sperms with intact membrane dropped to only 7.2%
after entering the acrosome reaction stage. Therefore, the calcium is stimulating changes in sperm membrane of ram
that lead to acrosome reaction entry (Grasa et al., 2006). The phenomena was resulting through cryo-preservation of
sperms causing a failure in their ability to fertilize an ovum (Yanagimachi, 1994). Bashawat et al., (In Press). has pointed
that LDL fractions in concentration of 8% adds proline in concentration of 25 mM/ml actually showed a synergistic act
when used together in solutions to extend the semen of Awassi rams. This synergistic act contributed to the superiority
of the total mobility and progressive motility indicators and the other mobility indicators of frozen post-thawed sperms
which were estimated using CASA system (Computer-assisted sperm analysis). In a previous study Liu et al., (1991)
indicate that the motility of sperms is the most important indicator in estimating the fertilizing capacity of the semen, and
Januskauskas et al., (2003) confirmed the significant correlation between the motility indicators, assessed in-vitro using
the CASA system, and the real fertility (in-vivo).

Concerning the carried out treatment with oxytocin, the results (Tables 2 and figure 2) showed, that the treatment with
oxytocin was negatively affected (P<0.001) the studied fertility parameters (the fertilization rate and the lambing rate) that
fell from 65.12+0.76, and 44.19+0.75%, respectively in ewes which artificially inseminated without oxytocin treatment to
46.67+0.74 and 31.12+0.73%, respectively in ewes which artificially inseminated after the oxytocin treatment (Figure 2).

The lowest rates of fertilization and lambing (40.0+0.12 and 26.67+0.17%, respectively) have been recorded in ewes of
the subgroup that were treated with oxytocin and artificially inseminated using egg yolk and proline (EY+25P) extender,
while the highest value of the mentioned indicators (71.42+0.14 and 50+0.17%, respectively) have been registered in

ewes of the subgroup that were artificially inseminated using (LDL+25P) extender without prior treatment with oxytocin
(Table 3).
% B Total ewes inseminated with oxylocin treatment
R0 3
70 E [° E ETotal ewes inseminated without oxytocin treatment
: ;
60 = 3
50 - |
o,

40

in

=
g
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o
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i

. RN RN
Non return rate Lambing rate

Different letters (a, b) over the column indicate a significant difference (P<0.001) between averages.

Figure 2. Effect of oxytocin treatment on fertilization rate and lambing rate.

These findings correspond with King et al., (2004) who found negative impact of the oxytocin treatment on fertility
parameters using the Leicester hybrid ewes, where the lambing rate dropped from 40% in the control group to only
10% in the group treated with oxytocin (10 IU intramuscularly injection) 15-30 minutes prior to the cervical artificial
insemination with frozen post-thawed semen containing 80 million sperms. King et al., (2004) interpreted the low
lambing rate through the negative impact of oxytocin on sperm movement through the cervix in spite of its effectiveness
in relaxing the cervix muscle and facilitating the implementation of artificial insemination through the cervix.
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Similarly, Stellflug et al., (2001) found that the intravenous injection of ewes with oxytocin at a dose of 200 USP-Unit/
head half an hour before laparoscopic artificial insemination with frozen post-thawed semen have been negatively
affected the fertility indicators.

In Stellflug et al., (2001) study lambing rate dropped from 63 % in the control group, which inseminated without oxytocin
treatment, to 49.5% in the group treated with oxytocin. Stellflug et al., (2001) noted that the low fertility indicators after
treatment with oxytocin could be caused by many factors that cannot be identified, especially as the short half-life of
oxytocin, which does not help to determine the time and place for the negative effect of oxytocin in fertility indicators.

Conclusions and suggestions

- The in-vivo fertility of the frozen-thawed semen which has been extended using a locally prepared solution (extender)
includes sodium citrate adds 8% low density lipoprotein (LDL) as well as the amino acid proline (25 mM/ml solution)
excelled on those indicators resulting from the other two used extenders.

- It could abandon the import of the commercial extender AndroMed® and use a locally prepared extender includes LDL
in concentration of 8%.

- It's not advised to use intravenous injection with oxytocin hormone for sheep before artificial insemination due to its
negative impact on fertility indicators.
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Abstract

Afield experiment was conducted in order to study the effects of phosphate- solubilizing bacteria on lentil yield and some
soil properties. The experiment included eight treatments (control, 50% mineral fertilizers as per the recommendations
of Ministry of Agriculture and Agrarian Reform (MAAR), 75% mineral fertilizers, 100% mineral fertilizers, phosphate-
solubilizing bacteria, 50% mineral fertilizers + bacteria, 75% mineral fertilizers + bacteria, 100% mineral fertilizers +
bacteria)] with three replications at Izraa Research station in Deraa in the growing seasons 2010 and 2011.

The soil was analyzed pefor-cultivation and upan harvesting. N and P were estimated in both soil and plant. Also, some
plant parameters were identified in addition to the lentil yield.
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Soil total N, available P, leaves N content and leaves P content were increased by inoculation with PSB in all treatments
compared to those non-inoculated in the two seasons. PSB significantly affected no. of days to germination, no. of days
to flowering, no. of days to maturity, percent germination and plant height.

In addition, lentil yield significantly increased in treatments amended with PSB in the two seasons compared to the
control. Moreover, treatment amended with 75% of chemical fertilizers and PSB  (Biological yield was 4.25 ton/ha at
season1 and 6.633 ton/ha at season2) was significantly better than that amended with full dose of chemical fertilizers
(4.038, 6.383 ton/ha at the two season respectively).

Keywords: Phosphate-solubilizing bacteria , Lentil, Phosphorus, Rizobium.

Introduction

The efficiency of phosphate fertilizers is so low especially in arid and semi arid regain (5-35%); however, one part of P is
fixed in non-dissolved inorganic forms, other is fixed in organic forms and the rest is dissolved in soil (Hagin and Tucker,
1982; Wild, 1988). Phosphorus can be found in soil as CaHPO,, Ca(H,PO4), and unavailable forms such as apatite and
hydroxyapatite. Mineral phosphate can be also found associated with the surface of hydrated oxides of Fe, Al and Mn,
which are poorly soluble (Rodriguez and Fraga, 1999). Bio-fertilizers are useful for reducing the pollution rate of soil
and water (El-Assiouty and Abo Sedera, 2005). Many rhizobacteria are able to solublilize sparingly soluble phosphates,
usually by releasing chelating organic acids (Vessey et al., 2004). These microorganisms secrete different types of
organic acids e.g., carboxylic acid (Deubel and Merbach, 2005), thus lowering the pH in the rhizosphere (He and Zhu,
1988) and consequently dissociate the bound forms of phosphate like Caz (PO,), in calcareous soils.

Phosphate transformation is influenced by soil microorganisms and thus influence the subsequent availability of phosphate
to plant roots (Richardson, 2001).These microbes also play a significant role as plant growth-promoting rhizobacteria
(PGPR) in the bio-fertilization of crops (Aftab and Bano, 2008). Young et al., (2003) reported P-solubilizing bacteria not
only improved the growth and quality of crops but also drastically reduced (1/3-1/2) the usage of chemical or organic
fertilizers. Lentil is able to fix atmospheric nitrogen and enrich soil with nitrogen when included in different crop rotations
by farmer (Shah et al., 2000).This crop is valued as a high protein source and for its residues (Hoque et a/.,2002; Mishra
et al., 2001).

In 2010, lentil was grown over an area of 131 thousand hectares in Syria, so the aim of this paper is to study the effect of
phosphate-solubilizing bacteria on lentil yield and certain soil chemical properties under Syrian soil conditions.

Material and Methods

1. Soil description

The top 30cm-layer of soil was collected from GCSAR’s Izraa station (Derra/Syria). Soil samples were air dried and
ground to pass a 2 mm sieve before their analyses. Composite sample was taken to specify the following nutrient
characteristics of soil: Total N was estimated by Kjeldahl’s method (Richards,1962), Organic matter was determined by
potassium dichromate (K,Cr,0;) method (Ryan et al., 2001), Available P by spectrophotometer (Olsen and Sommers,
1982), Available K by flame photometer (Richards, 1954).

2. PSB preparation
The local isolate Bacillus megaterium (P.S.B 43 Source: Bio-fertilization Section, GCSAR) was grown on Pikovskaya
culture for 3 days at 28+2C". The produced culture (inoculate) contained 10° cells /1 ml.

3. Experimental design

A complete randomized-block design (CRBD) was used, with three replicates. The experiment contained eight treatments
namely:

Control (NOPO)

50% mineral fertilizers as per MAAR’s recommendations (N1P1).

75% mineral fertilizers as per MAAR'’s recommendations (N2P2).

100% mineral fertilizers as per MAAR’s recommendations (N3P3).
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Phosphate solubilizing bacteria (PSB).

50% mineral fertilizers as per MAAR’s recommendations + bacteria (PSB +N1P1).

75% mineral fertilizers as per MAAR’s recommendations + bacteria (PSB +N2P2).

100% mineral fertilizers as per MAAR’s recommendations + bacteria (PSB +N3P3).

Statistical analyses were performed using one-way ANOVA and comparisons of means were performed by using LSD
test at P <0.05.

4. Seed inoculation and cultivation

The lentil seeds (lentil variety Edlebs) in treatments (5, 6, 7 and 8) were inoculated with PSB and cultivated at Izraa
station for the two seasons on 29/12/2009 and 6/1/2011 respectively. Lentil was drilled at 30 cm apart. Lentil was grown
under rainfed conditions

Total rainfall during cropping season (October to May) was 299.3 and 327.9 mm during two seasons, respectively.

5. Fertilization

Mineral N and P were added to treatment 4 and 8 according to soil analyses and as per MAAR’s recommendations
(50 kg urea/ha and 110 kg superphosphate/ha for the first season, and 50 kg urea /ha and 110 kg superphosphate/ha
for the second season), whereas 75% from fertilizer recommendations was added to treatment 3 and 7, and finally
50% from fertilizer recommendations was added to treatment 2 and 6.

Results and Discussion

1. Soil properties

It is worthy to mention that the physical analysis of the experimental soil indicated that mechanical analysis is clay
with 26% sand, 20% silt and 54% clay so soil texture is clay. The soil was calcareous with 27.1% CaCO3, pH 7.6 and
ECe 1.6 dS/m. Some soil chemical analysis are presented in table 1.

Table. 1. Some chemical analyses for some selected variables before plantation.

% mg/kg

Organic matter Total N Available P Available K
0.09 0.05 14.3 450

2. The effect of PSB on total N and available P

Table 2 presents total N and available soil P content at the end of the experiment. PSB increased total N in soil up to 10
and 8% comparing to the control in the two seasons respectively. It also shows significant differences in TN in treatment
amended with chemical fertilizers and PSB (PSB + NsPs3) comparing to that amended with chemical fertilizers without
PSB (N3P3). However, TN increased by inoculation with PSB in all treatments comparing to non-inoculated. This increase
may be due to the interaction between PSB and lentil Rizobium (Alshater et al., 2007).

At the same time, available P significantly increased in soil for treatment (PSB) up to 18 and 28% comparing to the
control in the two seasons respectively. Moreover, the above table shows significant differences in soil Av.P at treatment
amended with 75% dose of chemical fertilizers and PSB (PSB + N2P2 ) comparing to full dose of chemical fertilizers
(N3P3). Nevertheless, treatment amended with full dose of chemical fertilizers and PSB ( PSB + N3P3) gave the highest
Av.P in soil comparing to other treatments. Consequently, Av.P significantly increased by inoculation with PSB in all
treatments comparing to those non-inoculated. These differences in available phosphorus are due to the effect of PSB
(Richardson, 1994) by exuding phosphates enzyme that contribute to hydrolyze organic P. In addition, it exude organic
acids such citric acid and oxalic acid, and produce CO, that forming H,CO5 with soil water (Bagyaraj et al., 2000 ).
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Table. 2. Total N and available soil P content.

TN (%) Av.P (mg/kg)
Treatments
Season 1 Season 2 Season 1 Season 2

N,P, 0.029f 0.024¢ 8.3 3.8
N.P, 0.0364% 0.029¢¢ 10.2f 5.2¢
N,P, 0.04¢ 0.032b 10.9¢ 6.1¢
NP, 0.043¢c 0.034° 11.6° 6.8°
PSB 0.032¢f 0.026% 9.8¢ 4.9¢
PSB + NP, 0.039°¢ 0.031b 11.3¢ 6.6°
PSB + NP, 0.045% 0.035% 12.2° 7.4°
PSB + N,P, 0.0482 0.039° 13.4° 8.9°
LSD . 0.004 0.0046 0.28 0.43

Means in the column followed by the same small letter are not significantly different at 0.05 level.

3. The effect of PSB on plant content of nitrogen and phosphorus

Table 3 shows total N and total P concentration in lentil leaves. Lentil leaves in treatments inoculated with PSB have
significantly higher N content compared to the control and other treatments without inoculation. Total N increased in the
two seasons up to 40% and 39% compared to the control respectively in treatment amended with PSB and full dose
of mineral fertilizers. This table also shows significant differences in leaves total P at treatments amended with PSB
comparing to the control and to other treatments without inoculation. Total P increased in treatment (PSB + N3P3) at the
two seasons up to 29 % and 46 % compared to the control respectively. Also table shows no significant differences in P
concentration at treatment (PSB + N2P2) compared to treatment (PSB + N3P3) this due to the effect of PSB in solubilizing

the soil P and playing a significant role as plant growth-promoting rhizobacteria (PGPR).

Table. 3. Total N and P concentration in lentil leaves as affected by fertilization treatments.

Treatments N {%) P (%)
Season 1 Season 2 Season 1 Season 2
NP, 2.969 2.839 0.37¢ 0.318f
N,P, 3.55¢ 3.24° 0.42° 0.38¢
N,P, 3.65¢% 3.53¢ 0.43¢ 0.4¢
N.P, 3.8° 3.72b¢ 0.45° 0.452
PSB 3.22f 3.09 0.38f 0.35¢
PSB + NP, 3.76<¢ 3.6° 0.45° 0.42°
PSB + NP, 3.98° 3.8° 0.47° 0.46°
PSB + NP, 4.14° 3.94° 0.48° 0.46°
LSD , s 0.11 0.095 0.008 0.015

Means in the column followed by the same small letter are not significantly different at 0.05 level.
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The results show a combined activity of Rizobium and phosphate-solubilizing bacteria by increasing the total nitrogen
in plants amended with PSB, so inoculation with PSB not only increased P absorption from soil but also activated N
fixation by lentil root nodules. Ponmurugan and Gopi (2006) reported that phosphate solubilizing potential increases
the availability of soluble phosphates and can enhance plant growth by increasing the efficiency of biological nitrogen
fixation, and by production of plant growth promoting regulators.

Aftab et al., (2005) reported treatments resulted in a statistically significant increase in seed phosphorus content. Also,
Kucey et al., (1989) reported phosphorus bio-fertilizers could help increase the availability of accumulated phosphate
(by solubilization), efficiency of biological nitrogen fixation and increase the availability of Fe, Zn etc., through production
of plant growth promoting substances.

4. The effect of PSB on some plant growth parameters

Table 4 presents the efficiency of PSB application on no. of days to germination, percent germination, no. of days to
flowering, no. of days to maturity and plant height. The table also reveals a slightly significant increase in all treatments
amended with PSB comparing to treatments without inoculation. Thus, no. of days to germination, no. of days to flowering
and days to maturity were significantly decreased in treatments amended with PSB comparing to treatments without
PSB, whereas percent germination and plant height were significantly increased in treatments amended with PSB.

Table. 4. Effect of fertilization treatments on some of plant growth parameters.

No. of days to Germination No. of days to No. of days to Plant
germination (%) flowering maturity height
Treatments
Season | Season | Season | Season | Season | Season | Season | Season | Season | Season
1 2 1 2 1 2 1 2 1 2
N,P, 172 207 89f 90° 1002 98 1382 1402 29¢ 32¢
NP, 16° 19° 91.3¢ 92.3¢ 98¢ 96.3° 136¢ 138 314 33.6¢
NP, 15.3b¢ 18.3b¢ 91.6¢ 92.6° 974 95¢ 1354 137¢ 32¢ 35¢
N.P, 14.6¢° 17.6¢° 93¢ 94° 96° 94¢cd 134¢ 136¢ 33® 36°
PSB 16° 19° 90° 914 99° 97° 137 139 29.6° 32.6¢
PSB + NP, 14.3¢ 17.3¢ 93.3¢ 94.3> 96° 94d° 134¢ 1369 33k 36°¢
PSB + N,P, 13.3° 16.3¢° 9432» 94.6° 95.3f 93.3¢ 133f 135¢ 33.3° 36.3°
PSB + N,P, 12.6° 15.6° 94.6° 95.6° 94.3¢ 92.3f 1329 134.3f 34.32 37.6°
LSD . 0.84 0.84 0.65 0.77 0.52 0.72 0.005 0.71 0.72 0.82

Means in the column followed by the same small letter are not significantly different at 0.05 level.

Monika et al., (2009) reported plant height increases with the treatment of PSB as compared to the control. No. of flowers/
plant is more in treatments inoculated with PSB as compared to the control. This may due to producing Plant growth
promoting rhizobacteria (PGPR) by PSB.

5. The effect of PSB on lentil yield

Table 5 shows a significant increase in treatments inoculated with PSB in the two seasons with superiority to the
treatment (PSB + N3P3). The lentil yield increased in the two seasons in treatments amended with PSB up to 22% and
33% compared to the control respectively, and up to 26% and 32% in treatment (PSB + N3P3) compared to treatment
(N3Ps3). Moreover, the table shows significant differences in lentil yield in treatment amended with 75% dose of chemical
fertilizers and PSB (PSB + N2P2) comparing to full dose of chemical fertilizers (N3P3).
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Table. 5. Effect of fertilization treatments on lentil productivity (ton/ha).

Biological yield Straw Grain
Treatments
Season 1 Season 2 Season 1 Season 2 Season 1 Season 2

N,P, 3.022" 5.170" 2.842f 4.450f 0.18" 0.72"
N.P, 3.327f 5.647f 3.037¢ 4.517¢% 0.29f 1.130f
N,P, 3.538¢ 5.837¢ 3.213¢ 4.547¢ 0.325¢ 1.290°
NP, 4.038° 6.383° 3.658° 4.763 0.38° 1.620°
PSB 3.1669 5.4479 2.946¢ 4.487¢ 0.22¢ 0.96¢
PSB+ NP, 3.772¢ 6.116¢ 3.422¢ 4.706° 0.35¢ 1.410°
PSB + NP, 4.250° 6.633° 3.839° 4.793° 0.41° 1.840°
PSB + N,P, 4.416° 7.150° 3.936° 5.000° 0.482 2.150°
LSD ,,. 0.119 0.083 0.104 0.058 0.021 0.074

Means in the column followed by the same small letter are not significantly different at 0.05 level.

Kumar et al.,(1999) and Chabot and Antoun (1996) were concluded that maximum grain yield and biological yield
were recorded when PSM (phosphate-solubilizing microorganisms) was used with phosphorus alone or along with
organic matter. Saad and Hammad (1998) also reported that the highest straw yield was obtained with inoculation of
phosphate-solubilizing bacteria along with the application of calcium superphosphate.
Figure 1 shows the Effect of fertilization treatments on 100-grain weight. The results are also in line with table 5. The
superiority was treatment (PSB + N3P3). This agree with Aftab et al.,(2005) who reported that phosphate-solubilizing
bacteria increased the 100-grain weight due to inoculations and enabling P to become available for plant uptake
after solubilization.
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Figure. 1. Effect of fertlization treatments on 100-grain weight (gram).
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The single and dual inoculation with fertilizer (P,Os) significantly increased root and shoot weight, plant height, spike
length, grain yield, seed P content, leaf protein and leaf sugar content of the tested crop (Aftab and Bano, 2008).
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Figure. 2. The correlation between biological yield of the first season and soil available P
at P <0.05 and P <0.01 .
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Figure. 3. The correlation between biological yield of the next season and soil available P
at P <0.05 and P <0.01.

Figures 2 and 3 show the positive correlation at P <0.05 and P <0.01 between soil available P and lentil yield in the two
seasons, the significant positive correlation (R>= 0.92 and 0.97, respectively) between available P (x) and yield (y). This
positive slope shows that when available P increases by amending the soil with PSB and NP, lentil yield will increased
due to increasing of available P and producing PGPR by PSB.
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Conclusion

It is inferred from the results that PSB positively affected soil fertility, plant nutrition and lentil yield by increasing
phosphorous solubility, N fixation efficiency and plant growth enhancement.

Consequently, treatment amended with 75% dose of chemical fertilizers + PSB gave yield more than treatment amended
with full dose of chemical fertilizers, clarifying the possibility of reducing chemical fertilizers use in lentil cultivation by
inoculation with phosphate-solubilizing bacteria.
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