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Abstract

This search was conducted during 2014 - 2017 in order to determine the distribution area of Iris unguicularis cretensis
in the coastal region of Syria, to evaluate the current situation of its habitats, and to determine the best method to
reproduce this plant and evaluate its nutritive value as forage. The distribution area was identified through 12 field trips
at various types of parent rocks, expositions, and altitudes along the western versant of the coastal mountains in Syria.
The properties of natural habitat was examined in 37 samples distributed along a gradient extending from 300 to 1000
m above sea level. Habitat data concerning topography, soil surface characteristics, accompanist plants, habitat
type, characteristics of colonies, was collected. Seed germination of four treatments each contain six replicates
(36 seeds) and vegetative propagation by rhizomes, have been tested. Nutritive value as forage was estimated
by analyzing the chemical composition of its leaves in ACSAD laboratories.

The results showed that Iris unguicularis cretensis occurs in abundance in the coastal region of Syria within
diverse conditions of habitats, mainly at the edges of conifer and oak degraded forests, accompanied by
degraded vegetation of Cistus salviifolius and Genista acanthoclada . Concerning the germination tests, results
showed that soaking /ris seeds in water for 24 hours before planting, was significantly the best treatment. The
study showed also the possibility of propagating Iris successfully with rhizomes. Leaves have a good nutritive
value as a forage, and animals feed on it in late summer what generally mitigates the impact of overgrazing. This
study provides important information about the ecology of this plant.

Keywords: Iris unguicularis cretensis, Propagation, Germination, Habitat, Syria.
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1 Quercus calliprinos 23 47 Asphodelus microcarpus 2
2 Cistus salviifolius 20 48 Astragalus schizopterus 2
3 Crepis reuteriana 18 49 Centaurea iberica 2
4 Pinus brutia 16 50 Lotus judaicus 2
5 Cyclamen persicum 14 51 Ophrys fusca 2
6 Genista acanthoclada 14 52 Rhus coriaria 2
7 Teucrium chamaedrys 14 53 Serratula cerinthifolia 2
8 Eryngium falcatum 13 54 Styrax officinalis 2
9 Galium verticillatum 12 55 Trifolium purpureum 2
10 Echinops viscosus 10 56 Vicia narbonensis 2
11 Phlomis longifolia 10 57 Anagallis arvensis 1
12 Poterium spinosum 10 58 Arbutus andrachne 1
13 Smilax aspera 10 59 Aristolochia altissima 1
14 Rubus sanctus 9 60 Asparagus acutifolius 1
15 Bellis sylvestris 8 61 Centaurea cheirolopha 1
16 Erica manipuliflora 8 62 Cistus creticus 1
17 Phyllirea media 7 63 Clematis flammula 1
18 Calycotome villosa 6 64 Crepis sancta 1
19 Cirsium amani 6 65 Daphne oleoides 1
20 Hymenocarpus circinatus 6 66 Geranium libani 1
21 Hypericum thymifolium 5 67 Gladiolus segetum 1
22 Inula viscosa 5 68 Gynandiris sisyrinchium 1
23 Myrtus communis 5 69 Helichrysum sanguineum 1
24 Poterium verrucosum 5 70 Hieracium bauhinii 1
25 Rhamnus punctata 5 71 Jasminum fruticans 1
26 Salvia tomentosa 5 72 Linum mucronatum 1
27 Spartium junceum 5 73 Melilotus sulcatus 1
28 Coronilla emeroides 4 74 Micromeria myrtifolia 1
29 Euphorbia cybirensis 4 75 Ononis viscose 1
30 Juniperus oxycedrus 4 76 Ophrys sintensii 1
31 Narcissus tazetta syriacus 4 77 Origanum syriacum 1
32 Onosma aucheriana 4 78 Ornithogalum narbonense 1
33 Osyris alba 4 79 Pallenis spinosa 1
34 Quercus infectoria 4 80 Picris echioides 1
85 Ruscus aculeatus 4 81 Pinus halepensis 1
36 Silene aegyptiaca 4 82 Pistacia palaestina 1
37 Alcea apterocarpa 8 83 Plantago magor 1
38 Carex flacca 8 84 Polygala supina 1
39 Carlina involucrata 3 85 Primula vulgaris 1
40 Lathyrus hierosolymitanus 3 86 Romulea columnae 1
41 Michauxia campanuloides 8 87 Senecio vernalis 1
42 Rhus cotinus 3 88 Sonchus asper 1
43 Rubia aucheri 3 89 Verbascum gaillardotii 1
44 Teucrium polium 3 90 Viola suavis 1
45 Urginea maritima 8
46 Arisarium vulgare 2
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Confidence Interval 95%
(1 (J)1 | Mean Difference (I-J) | Std. Error Sig. e Upper
Bound Bound
2 -2.533 .384 .000 -3.34 -1.73
1 3 2.800* .384 .000 2.00 3.60
4 2.300* .384 .000 1.50 3.10
1 2.533* .384 .000 1.73 3.34
2 3 0.3 .366 .000 4.57 6.10
4 4.833 .366 .000 4.07 5.60
1 -2.800° .384 .000 -3.60 -2.00
3 2 -5.333" .366 .000 -6.10 -4.57
4 -.500 .366 .188 -1.27 27
1 -2.300° .384 .000 -3.10 -1.50
4 2 -4.833" .366 .000 -5.60 -4.07
) 500. .366 .188 -.27 1.27
*The mean difference is significant at the 0.05 level.
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Abstract

The aim of this investigation was to study the effect of GE-interactions of grain yield of bread wheat using the
additive main effects and multiplicative interaction (AMMI) model. Twenty-four genotypes of bread wheat were
sown at 13 locations for 3 growing seasons (2006/2007, 2007/2008 and 2008/2009). The results showed that
main effects due to E, G, and GE interaction were found to be significant (P<0.01). The GGE Biplot analysis
distinguished genotypes with wide and specific adaptation to environments with high and low genotype
discrimination ability. There was two groups of sits, first one included the locations of Hama, Ragga, Homs,
Ghab, and Kameshli, second group included Jellin, Kefer Sandel, Yahmoul, Izraa, Tel Hadya and Harran. Der
Elzour and Tel Ter, each one has different effect on the genotypes. The sites Jellin, Izraa, AlIGhab were found
as optimum locations for testing the genotypes, in addition a group of genotypes surpassed in productivity
with genetic stability have been distinguished like Bohouthe and Doumass114 Results showed the possibility of
improvement the selection of bread wheat genotypes by applying AMMI model and GGE Biplot methodology in
multi- Environment trails.

Keywords: Bread Wheat, AMMI Model, GGE Biplot Analysis, GE Interaction, Genetic Stability.

PYRvi{
odeds Gupta) @Il GISw (e % 40 g L0 2 L A llall 23815301 Juolell qal as Triticum spp reill
<l lae dawli wlalis Sle (T turgidum spp. durum L.) gelalls (T aestivum L. ) @ olall duesis madll 5539 < (2008
uLLaSu.ouA mLJ.\ cldailly Lgs g0 A lid! a3 el Cag ylall s Lch @)35 .(2009 5339 Dixon) ol Jsmzes
Lge i3 yall c¥slag!l
SIS /38 2013 003 L 13l daagies ko (ypule 713 il LS (y9ube 208.5 5 11 2013 ale wllall 2 el e g3 o Lkl cling
2316 &L o 333 pos oo ipale 3.1 il 1S cppule 1.3 5 2013 ale edlly ey 1 B Ll 1,33 % p900 2 5. (2014 . FAO)
Ao Lally .58 2298 250 Fn 1] daugiong (b (ogule 1.5 camtil 515 Call 683 goui g ylall readlly Ay 3 Ll cialyy 1a S
e Lygu® maillg g 1 Ats2333a)_x§a_ou\d4u5wj ujau}dm 6 il LS Call B0 s s alall sl zeadtly A 31
collanlall Caliea 2 el ) yausy . Lila o gﬁﬁ(uublwy\WLajm@j)@ubujj‘z'\)t)wy\@aauacutwum
B ilan ¥l deganl]) Types B padll 1) Jams (o % 70 (o i1 i 31 cpmadl (I 15501 g 80,015 3l cilliblns sl
(2014 sl el 3!
S A1 501 5 plall o3l o)l 120 Lggd gy 3 (Environment) 2! ee (Genotype) 3ost! 31 dall Jelisd dom s oo catuall 22 )
o133l aligmaallcya s hag hasmlm] a5 LS Cye Sma JeLitl img (E X G) Bl s 331 S Ll oSy Al sl 2yl
-(1996 :Bythy Cooper) duw yil gl
Sl (o Al s A game iling Il Juusloll lial @Il e (MET) Multi-Environment Trials ss.sitl cliudl ool 255
aeal! Je Lt g 331 a1 3t s Lomiaad) s LgI D (o s 15 Al og ) i€l (o S st Ly ey el il (ol Julwd
A5 Ay 281501 a1l il e 2 gl yiee al il @iy 31 bl Julod I 2 ilas ! L;j\)uiw paall g (Al
Additive Main Effect and Multiplicative saaill Jeladly wS!uil aid M u\ﬂu\ J.n.\:ucA}m‘ Jakg (Aol Gl Jela!
(GE) Environment x Genetic 351! ! Jelawtl bl ¢ya oqu ugwcndﬁ\—uu Bag %»Edaialwg (AMMI) Interaction
(1992 .Gauch :1988 s33s 9 Zobel)
g aieiog «Legia ST oLl Jelinll yusdy e Jgow S oty B9 2 2dly 381 5s 5ylall 580 5uam AMMI a3 2 @
30ld 2ady (1962 Wricke) W2 Jalas Jis 28las ! ulﬂ,i\ s aladial I3 e AMMI I Sl Lu_'\)}!l ! qum
L Lol (sutag 2hygll 3 ylall o il £33 51yl syt DI AMMI25LS Jelas (2000 035Le 35 Purchase) "AMMI "ASVi
2 il algals syball on Suett! le 3%l 5503 juazd W2 Jalall e-x'?iu‘ Baaail) bl colad 2. aladl Cailly pul ol oSl

31T - 2020 (1) 13 2ploul il A yall Alel The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD
> L A > 23



e Lagall 93 sl 3,kall ol 2l o) m5Lll o gl Il 2.5.(2005 « Kleinschmits Isik :1977 . Burdon)UJbgﬂua.d! JeLal
Fan sl 3. Lol il 391 S Red 33 3100l ol s wt)jjtwd\dguJ\.s_uL@u\,_sy\ Ll tﬂyd,._.‘dﬂ\_..u g Aoty
ubﬁ‘ Sladly byl alguw! caimyl mewb AMMI SN s 735531 0 lusliall ol 2 Ll 31 ASV; Dj (52 2381 (2001) 03339
9 dalixl u\)jjbjuluuuﬁb\wt,_syt Djs ASV (e JS 2 duniieil] Aagall 93 3ls0l 31 pall Sy 31 SSlygll ! Jelanl 2
Ju=32 Shukla psgas auxiul LS ((PCA) Principal Component Analysis EIM PR PEN RS Jelod pglme @b e ASV @2
s I 8T ol g it i) yae Aos0 31 alt B ¥l b jusill jud joudill e aaiay gagccblio S 3 sl 5l 2!
(GE+e) sllaa ¥ aagiins il e Bl p3ual) (L diiewg ill

215l (e e 2 s sVl el Calia¥1 5LasY pasll Hlamil z35ei] alusiuls a1l Biplot JI &3l (2000) s53ke3s Yan ale
Jymnnll ((USA) saslingl 2 gsull madll Calical 5018 (oylad eulily Jul=tl GGE Biplot aej> (2001) Hunts Yan sl 13
(GE) sl Gudl il 13915 (G) A1l 5591 B33 le sl Bilimn | Buma ys B s 29 (PC25 PCT) (nbitll isSa Il e
ALl ZLN1 53 Slsll Skl wass sa GGE Biplot JI il Silsa @al (e o) Lengl 31 . (Biplot) sles¥ 2515 2l age; JSi
Sodall e Me L oy 3! Mp,\i\_.wtmalmwsé,‘u\)jnbmwwddtubxumuwt doad IS Lut”,mmj
Wilkinson.s Finlay ¢ 1962 <Wricke ) aulall galsll yuegadall oy Sudly Al sl el il el 3 Lo syamid el 3! e Alogll
@l 2okl caiang (2001 <Yan ¢1993 (Kang :1988 :Binns; Lin <1988 .Baker :1966 :Russells Eberhart 11963
.(2005 #3M33 Yang :2003 «03Ms 5 Trethowan 2000 «03Ma 9 Atlin ¢1997 . Zobels Gauch) e gaza i1

plasial M3 (e (2003 (Kangs Yan) 43U 5 Las ¥ culis apasid g3l pe 380l 5 plall Jelas sl (g ordim Ll (ams (s 230
el S all o upatdl e 350l ) Sl 5 oaa Al Al ae 860 5kl Jelas duls S lis Ll caaay .GGE Biplot Jul>s
ae Do ol Ao Augyall Blstl Sy o (3 pied) Adeall Zungyal 3 kall o 39 (ol elael oy 521 235t i3 g iy sgunilly
cr (el et e Adlatl 35ual el aBlgll 2 508 (S g g 35 gy Rl 5 dall Ll A8y 3 LiS o] L plall HLasY palsll oia
3oyt C3Lia¥l e yuaill e BdLall 3503l ol 3 35l s obs i el e Buniieil) 350 el 3 23l ety 5yl CaLinYl
ol Jd e 5 SV aleia¥) 2a b ol Ga claall e e gant o

Jalgall 5,1 ABLa Y Jalgally 23 (olging OUas¥l Jalsall ola cpag calio¥l @udi 2 5555 Sully gdlsll o2a 2 Jalsall (ye suall llia
laa 2 555 LIS Loy @Soll (S ¥ il g o (A L) o liall fia) &80 gual) 3 pomil] Jol gally cligSI (o Ll giomag o2 301 (€ 08 )
A1 S g A5 gal g T L) Jalgall (pn @3k Ll e (955 oo s Lo o et e ALadl 3500 ol 3 2315t ol Ity LYl
dLmy\WM!JP‘,MQL@WMMUJ\@@!zd\_‘mmumm AU g 5L A o 2ty O Ll o pe e iy - Agdne
‘Mpdﬁmdgduay\ww1wdb6w s O s LS U L g3l o ZalsdLy « (2003 Lubbers)mds_!
S sl Lo 5 Lan S pdga Junil saamily (2003 LUbbel’S)m)ﬂ-“db\-mﬂﬁ“wb}'b#‘ubjw Sies (3o 0 \-m‘uw-w
-(2001 Yan)MbmWa@wJﬁMu}su\&m@u@M
mww\”ﬂwﬂlwutdﬁx(2006)@)uﬂﬁm.wﬁmm)}w.s_mo;_\,.muwtwubﬁl,)uMu\mt S
e i 301Se] GGE Biplot b 515 s 314 (2005 11 2001 (30 ) il ies e I3 31503 yic 2 Ll 15 y1o 187 1 il
dia ol m,;!cﬁ\jl\,ubjjbﬁtw@wtulsus‘u\)jn,,u\.s_uﬁbiwm@\yo,mL@,m,u.bdsﬁ@m,sdbm
5 ydie Bl Mulﬁjtbu\ﬁumwmnjmmcﬁ\yum(2007)«;1&),%}@&«,»“@% REENIFEIN(-N
58 (09eS ol Ay~ ua 3393) Gl Aot 390 IS5 . GGE Biplot Juls 739031 Lgus ed-’—w‘ <2006 (11 2000 (= 3,240l > p3l90
%Méyﬁtea—.mi‘Ghbﬁe})bﬂlwwdl‘amal‘@ma&@1000-“0533315J‘L_;@a1=.9-91‘s‘é}u@b}l‘bﬁbwﬁmwﬁﬁ‘
Gobuall Bl iVl Aagdy (LU HLESI e (e iy 5B I LWl cagumtl elage 5 pall o Las)) daial dadlly (Huad - puad) l)
Anazn

alazialy g ylall maall ¢ye 5 lat il GSlisll delinll (2010) s53kads @S @ 31 81 culual yul lS wzd g pall zadll Jlora 2 Lol
Sl @ ol (e i) Judl OIS g 1390 0 S 15Liosiy :2009/2008 augld IS s (10 3150 2as ] 2. GGE Biplot Ll

The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD LT - 2020 (1) 13 Zslodl culild 2y pall Al
24 > b A >




Baeat 8815l 5 lall QLY LoVl Jyams g5 1S5 Biall o2a 25l s al caieally pu 5l 2 Jsliedl sie Ban 2 3515911

| A2 LN LIS ggqalesTy 20 ¥sm cndlysll cydlpdall ol cns LeS cddentl 028 2 JndWl geigoms Catonllg Alindl 2 Cigumll 3ue

ol @l jue LoLal s dlall LA Laax )

s | Bl

S Aol cpalis c_@a‘uﬁwum;mytmwm&%@j u;n.\,ﬂumpmum‘_.buad\ @l A5 @ del )30 pliad fay

Al de by 39 0Ly 3 yaal |y 2583 CLia¥ L Jyemanlls el 215 yund oLl Ll ¢ygiiom Ll e U100 (s ol giald

ol emdl duadiley

3kt A Baaal 3s Gl Je il Sl aloLuugy 2ilumn ¥l ol 3350 alaiialy 3lsll Gl Je Lantly el s Al sll 3 plall @i .1
(AMMI) 35851 2 payba g e soaill Je Lintlg 2aS1 3l Analea¥l ol ;5101 bt alaimianly g plall madll (e 2l

LS el e aaing 201 Biplot GGE 1 s alaisiasly 6 ol el 21l 3 a1 2 5101 2y Liia lolie 392 5 25ISa] g 2
Jelabia. LY

Aygan 26l el Caliols ¥ Mt A1 sl 5 el @t L HLasY gge dgas .3

430 ylo g Comd! 21 90

mﬂ\wjuﬁd!um

(48010133 =YD gl « gesgmy A LYl (ya JSI il 5. G24 I Gy Lt jus i 3 6l el e Ly 1510 24 Lasl &
:48228L03> :48096\09> (481451092 481161092 481151032 (48114Legs =¥y (4ol 148090103 (4808313 4805519 <48034Ls90
el e q0plig 2Lags 48485103 (484161092 48375 Lago 48335 Lags ‘48324L'°33 <48286L09> ¥y (gali (48232 \-Aﬁé
el Bl 3 3l Lieg e 30 Aualal] gl alal| gl 2 85501 3l L33 Bl S Lidge e B2 23, Lll 350 pgll 5 ylall e
e Alealally Jgazmyy Judio 5aS9 Qlally ol g (g ) dely 50 Al 9301 5239311y Blamy e (o Blll olag Ay ysw 2. (g skl
Zel)5U Alies 3Suntl 2 5l $ig AN 1 a1 Yl A5l Te 2 Audadl Ael )30 Lis 59 0l po g 0305 e Io¥) Sl ¥l alaTa 2 3 dadl del )30
A ) Y dsh e el
caany - (2009/20085 2008/2007 - 2007/2006 ) dse 53 ol e 345 3l gy plls Aulasdl dely 30 Ly lo s B pgll 3, Lal sy 2
el Jslo sstans ) 2 3.75 g0 JS 2 Ayl bl i Lo bl 5 S0 33305 AL 250 gl il L s 309 oy Ll
M 3 ] I gyl Al 2 25 (e o LY S5 ¢ (o 20 Dsbacd) oy Boleal) 2 2.5
: ilan ¥ el
U 9o Jol Ao Leugs 3o 201 58,01 cye B IS5 e 8159 31 ko JSU Bl samdims «(1988) 453Le3s ZObel canin AMMII Julos 253
Jul>b el 13y Biplots 3 7! o Leasil cnalises cralails (bl ol 120 002001 (PCA) Principle Component Analysis
el o 5 - (2000 :o33ke 35 Grausgruber) cliuls 23 sl 3 all cpe JS &laial Caung 31l y3ud! (ulis) 2548 Liad PCA
(1997 . Annicchiarico) AMMI & skas 51l 31yl 51310 ulid dasasd PCA il (ye J5¥ jgmll csLadbad 231l
o3 503 1 3Ll i g 51 s oV 20 (395 1315 S PCA (0 03555 Lot ittt bt Ay Lotal ,3T 305531 31dall 5
Fan) Dj e Lol culinds (1998 c032e 3y Zhang) Di e »b 3 el 481l 5 el 30 3 D Adlas ¥l dagali 2ol | pla AMMI
asledl s g,‘u\:s_qumuu}s‘.}smusb,w,m&ﬁ;@nwlwwum 2oLl e yuss Digj 51.(2001 «03)e)s
Bl 5l s Sl s DI 89 Bl ¢y g S 19 3o JS 4 g G2 Al el Jeliall o s &dlan Yl
S D ety e Al 53 23515 (1998 1633Las Zhang) Lyl 91 S J591 2l 53 S 31 kall ol e JeLialh 58 5 0y
A8l 35kl g el e 503 L3V
PCA25 PCAT 0.2 (1 3Lkl &l 53050 Ll 53l 39 2 5311 (uliat AMMI ! s (2000) 233ke35 Purchase aoixial
goezma oo Aadll oia Gl 2 ueiely (ASV) AMMI Stability Value &) i S AMMI @iy Labews &0 JSI9 3l 5l b JSI

31T - 2020 (1) 13 2ploul il A yall Alel ) The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD
> L A > 5



oladayl J1e32 Shukla Jeless «(W?) Wricke Jeles Laal paxianly (PCA29 PCAT Gl deal cligall (ol 5l il o

St Gang (SSsll Sl Je Ll ;BT:LALM;,:SSM Sz (W) Wrricke Jolas 2 e a1 3lyll 5 el S5 yg 31k IS a1 pana 2

.Shuklawi:fL_a ol ols \s\jﬁ,m‘;sigzbjﬂ

bl ol wbl degazms auzy GGE Biplot slas! Badas O 31 GSsl ! Jelantl 4ul,08 GGE Biplot 3 Juls ‘mi{u\ LS

LgilBMe g ligSUl (ye due dpumes e Gl 3ol

SLasy el Jumsl sy 35 Las el o Bl 3 dall s Jgraad Gl Al 23081 5 el G Jelatl culadle ]
.(2002 Rajcans Yan ¢1997 . Zobels Gauch :1983 . Cooper) aLisY!

B (S Gl il 2

i JS 2 gL L 3] dagie e el Lgass 59 2800 3 ol 0y 5L e 01 235001 3,0l 0 clDMall 3

Ol sabime cpaladl Juls Jgus (reuty 31 GGE Biploty GenStat 12th edition I paeli s alasiul Gilas ¥ Julaill ol o &
oLl s L1 gl Laal] 1) Bl el Lge oy JSi855 Logd 1,101,395 (13) cblstly . (24) 2losll 5 plall (o JSI
(ailly asdly dusiatl (IPCA) Gl

¥ Y (P o Ll
AMMI 31 Sl
U3 a1 31 il o I Sl 5058 LT sy (1 Jauamdl) Lidge 132 L9 131510 243 &onl) 31311 2] AMMI ik o1 2 3
Aagaual S ol poi¥l ey yo gama s 320 g - (P < 0.01) Bagiall e 0IS SSsll ! JeLintl 280psll 5 alls ! el ¢ye
Je il 52305115250 5511 5 Lol s s M M S Cagaumell S ! (50 % 1.8695. % 95.504 % 0.382 05 11 3l ys!l el Je L
£2lsll llaugie oo MY o)) Lgadia 5 2315l £33 e S (MS) o315k iy yo dagi 2o p 11 Bl g gl Lo ol Sl
Al A a2l qlans I e
SIS PCA I el 5glonn B S 0500 201 cpabitl! 01 A AMMI 1 s s oGSl el el Bugiinn ] Sl s LS
By il 53 IS5 5kl 0208 2y il 53 g yerma Ol -GS gl Gl Je il (30l (e % 67 53 sglnll o2ua eyl 31 (P<0.01) dsgitas
el Uasdl g L yoias Lo oy « Julowitly s o1 3l Sl

g gl a8l gall g 450l 5 olall Apad) Alad) Adal AMIMI danial) Jo L) g A ) < 8l ol Jalas ] Jgaad)

B0 % )| % i it % F | B e s LY jaluaa
*k i laleall
- - | 97755 | 121.74** | 17670862 311 (i S+ e+ 35
- - | 0.382 6.43* | 933324 23 (24) L) 5k
- - | 95504 | 294.98** 447425284 12 (13) &isal
- - | 0.701 10.45** | 1516786 26 e i)
- - 1.869 2.62* | 380682 276 & adal) Y
24 24| 0.845 9.63** | 1397935 34 IPCA,
38 14| 0335 4.05** | 587998 32 IPCA, gl
51 12| 0.193 2.5%* 362499 30 IPCA, et
61 10| 0.170 2.35" | 340993 28 IPCA, cs19Y)
70 9| 0.125 1.86* | 270562 26 IPCA,
- - | 0.200 0.62ns | 89407 126 iall
- - 1.544 - 145152 598 i)
The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD slesT - 2020 (1) 13 Zalatl bl 3yl dlnt

26




GGE Biplots 31 J.d>i

Jelantl 5805 3325 Ol 31 pma p250 2 120,38 9000 ASuumdl 2 5l 5 390 2 128,38 92.5 ¢ A1 591l 3 ylall LW davugie 79l 5
A1l AMMA BIplot Juloss I35 (pe s 3stl eall Jo il Coaumgs 3 by guall CouSald T yill camaall (m Jams Sl Sl
enalin 1 0mg s Mslaall bl yi¥l il o p 9020 (e Y0 99 Biplot ! 1Ly (1 JSall) PCAT g g2lstls sl 5 lall z Lol cullasugia
L g1 153 30511 3815331 5 plall Eepnaill 30511 al il BiplOt 1 2o cShe Lintl a3 i 2 Il ol 8l 31501 el Je Lty pnais
wasl ally (48228Les2) G145« (48006Les2) G135« (48145Le33) G12 &8sl 5ylall (aaaseill ZLu¥l I sy 3l Gl el
GO Jis cs a5yl sl s 2 PCAT spml! e A sl uall il 3 e olidly mamg 3lamg 3,01 cﬁbﬂ 2 PCAT sl e B Led
4,01 a9 258l A pell 5 plall Ll Ay g (1 JSCA)) Lgaudd 2Bloll 2 g a5l Homell Lo 2 ge L. (10 pla) G245 (48114le92)
677758260 7955 oY 1l mumgy%l.n‘ 1-5.39529.6736.3:6190.95Lex p230 2 9. 1°2.35 5512.5711.5821 .4
(Alsll e 10,38 303854238 4330 s 315kl JS 2 2301 Calia¥l £15) dawugiin o W1 e sill e 120,48

30 3 el & ke Laii ya IS o BT Laslsl o 31 4L S5 Jotiam 1S aBga 2 B30I 2300001 5, all o2gd Lol Je il il
275153288 3171 L 5 gse 25 . 120,35 592856694 (6125 Jokuo 53 pge 255583 BN 3 yLall iyl il a g,5 Y1
J bl daiall ol s (48228Le32) G145 (48096L“33) G135 (48145L093) G125l 30l ol ple JSi L M gall e T3S
G728l 5331 5 plall 1S Lo 505531 ) Je L) 2. Lalguad ,38%1 als PCAT sl Bl 55 (10 2L) G24 3s11 51,15 PCA
Skl A cragals s (1 JSa) @lslan ¥l 58,0 3 Leg (ol Gl Je Ll 2 Lelewd 591 (48335 Les2) G195 (4090 Less)
Psll el Jelall 2. (i ia S, 45150

@3 3]sl Gl Jelaat 2 Lelgud 559y L st 5% g3l Adualally Jgazmyg e Juduo jaS 9 Laa Jig. (J—Jagj-’)“s*“"-”@‘}“—‘-’\s
Jodeo yiS 23909 PCAT I deuilly m.,uw1ut;uutjum5¢u>jujjt@tyulbmLuu PCA1 @muwm
(1 Jsat) gt Gt Je L) 2 LY plewdl 25l oY Jea3 PCAT JasLol @l el L B3

E=97.7%, G=0.39%, IPC1=0.9%, sum =99%

50
40— :
RAQOA
30 :
20— ;68 HAMA
G0 |
S 10— oz & HOMS
A~ ey | GAB
=porssasarasarissnid KAMtSHU"éi'mTG]g """"""""""""""""""""""
HAS TE
10+ a1 L
20 af® g
. G”c,x:z KSANDAL
-30 :
i

F T o o F 1 1T 1T 1
-70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90

s M el LAt
O IV Gl 5 oSl TPCT 5l 5 )kall :G il (E us
PRI I i | § se3= SUM ;.&;I_}}l\ Sl bl S oS
CiligSa (pa JoY) GSal) I ol 4 g A Adlida ad) gag okl gealll (e A1 49kl aaldl U Biplot ) Julad 1 Jsil)
PCAT Al Al ol

31T - 2020 (1) 13 2ploul il A yall Alel The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD
> L A > 27



L1531 3 el A5 g0 2SN Jalos

»61519:(2000 03Ma g Grausgrubert1997‘Annicchiarico)aLzu_db..mg‘:b,Jl,uzumL;;T,zgﬁa:.:bjj\;)u PCA 2 aua
PCAT 04 (e 3agd Jol o) Al o2 2 das gl .ol 52501 00 ulaad e A3 s01 30l (539 Aol 2dlian ¥ cslualyatl 2 Jgand!
Zad 3V 51, OIS Leis - (48034 Lags) Gds .« (6 alis) G2 (48335 Legs) G19 5,kall 035« (48286 Less) G17 ilsgll 5 lali eils
Ol a3 LS (209221 (48115 Less) G105+ (6 &gms) G @5« (8 k) G16 51 el o345 ¢ (48286 Less) G17 58 PCA2 bl Lo
G138 Ley Lo dacugio 2 yiie el g4 ;3 051 W13 ostl 51 a1 B b e Juna¥1 1S (48286 Less) G17 L31osll 51 Lt
43 OlS g1 (8 ala) G16 S3os 31 lall A8 ¢Syl 51 a2 Bl 45,01 24 53 3log LW Aol (e S W) 5 (6 sgmy )
PCAT S et e sl 5l a2 lally Lyl 2 el

2305 y515001 35,0 3 5 (48114 Leso) GO 51 yLall 5 Lilys yitewageciia g e 3159 31 ko sl ) GGE BiplOt ! Jalows ¢y oot
(Lig piadl N LN W2 115,002 31 (48114 Le33) GO Gl S a1 3 (s igms) G131 skalla: (48010 Lass) G331,k
3230031 B Cye i Sl (2SM) oa S 4576 4 1l iy gl (Bagms) G 5psl1 3 plall o315 .38 4624 o L gzl s
ol 3t 391 Legil e Ju Lo 2 Jo1 18T (4g324 Loss) G185 (4286 Less) G17 credilsll o plall e 54 (ASV) AMMI
L8055 Lyl 591 Lea (ag010 Less) G35 (48145 Las) G12 crilysll o3l plall o dam S Lecis 2ol e 245059l 5 el (s (4

s ) el ¢ha L 1310 24 3 Lt g cAsilany) il pisall g 5150 EUN) b sia 2 J g2

,1'
3509z 23| ¢ [a| g3 53| oo
O 2| 2| Pl |3 R | g% wue
(U Jul

12]20.61|16(35.60| 12 |[121644| 12 | 1401540 | 3 -1.02 [16] -14.09 | 4576 6 | G
6 /15.82| 3 |10.53| 5 [ 64513 | 5 | 77309 |10 | -481 |3 | 3.71 4263 6 oL G2
21(28.79|23|50.50| 23 [231180| 23 | 2606430 | 24 | 22.24 (20| -17.95 | 4454 | 4s010s2 | G3
4113.98|/4 [11.38| 4 | 54107 | 4 | 658634 5 150 |4 | 446 | 4288 | s03a w52 | G4
11119.82{17]40.11] 13 [126110| 13 | 1450662 | 16 | 10.78 |17 | 15.30 | 4419 | 4s0ss s> | G5
8 [16.69| 8 |19.84| 7 [ 69127 | 7 | 823856 | 17 | 1193 | 6 | 6.27 | 4502 | 408352 | G6
13]20.78|10/29.33| 11 [115770| 11 | 1336930 | 20 | 14.03 | 11| -10.20 | 4433 | soe0 s> | G7
17125.09|13(32.25| 14 [127899| 14 | 1470340 | 13 | 8.51 [14]| 12.32 | 4310 4 ol G8
9 [17.30{12|30.36] 9 | 79209 | 9 | 934756 7 233 [12]-11.98 | 4624 | 4s11ales> | G9
5114.20{15|34.51| 8 | 76068 | 8 | 900208 4 1.03 |15] 13.65 | 4260 | 411552 |G10
14121.78|18|41.24| 15 [133822| 15| 1535496 | 21 | -14.27 |18 | 15.32 | 4096 | as116 s> |G11
19]28.14|24|57.52| 24 |242328 | 24 | 2729064 | 19 | -12.92 |24 | 22.19 | 4339 | sy [G12
22(28.95|21|48.95| 22 |230664 | 22 | 2600765 | 8 -2.88 22| 19.34 | 4238 | 4s006 Les> |G13
20(28.50(22150.25| 21 [220911] 21 | 2493478 | 15 | 10.64 [23| 19.44 | 3938 | 4852 |G14

11854 |6 (16.68| 3 | 52245 | 3 | 638149 9 -3.67 | 7 | 644 | 4438 | 432 Les |G15
24130.62|19|44.04| 20 |208605| 20 | 2358115 | 2 0.58 [19]-17.43 | 4517 seld  |G16
3(13.82] 11359 | 1 |28229 | 1 373970 1 -0.32 | 1| 142 | 4349 | 4ss6 s> |G17
2112.73| 7 [1859| 2 [ 47759 | 2 | 588808 6 -1.64 | 8 | -7.33 | 4440 | 4s34 s> |G18
7116.68/2 1695 6 [ 68529 | 6 | 817270 | 11 544 |2 | 1.71 4389 | 4s3s s |G19
23|30.46(14[33.77| 19 [196909| 19 | 2229454 | 22 | -14.28 [13| -12.12 | 4185 | 4375 w52 |G20
10(19.06| 9 [25.93| 10 | 87348 | 10 | 1024285 | 18 | -12.67 [10| -8.96 | 4451 aga1e s |G21
15]24.39|11|29.46| 16 [137686| 16 | 1577997 | 23 | -19.74 | 9 | -8.66 | 4306 | asass wsr [G22

18126.80| 5 [15.32| 17 |142146| 17 | 1627061 | 12 | 844 | 5 | -5.06 | 4237 2oy 1G23
16]24.66/20|48.57| 18 [183063| 18 | 2077151 | 14 | -9.22 21| -18.88 | 4466 10 [G24

Ll ) il g e ) ) il Aardieeal) Auilaal) @iyl :Dig <ASVis <Shuklas (W2 ¢ gl ¢l ¥ olissall PCA25 PCA1

The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD LT - 2020 (1) 13 Zsloul culid 2y pall Al
28 > b A >




Slall o D o gl 5 38 PCA 0 ole 1Ll (811 5 plall 21 pgl) 2Ll s (1998) 455a 3 Zhang s sl Liaul e
(48324 Les2) G185 (48232 Les2) G115 Lioshl S)lall (e JSI D S Luniiele o laonsly (2 Jgll) 30.62 N 8.54 (e 2505

120 533 g sntl) 30l oy Llg Lyl piad 591 5 Ll 42 Aby (48115 Legs) G105« (48034 Legs) G4y < (48286 Leg2) G175
(48010 Leg3) G35 (48096 Legs) G139:(48375 Lsgo) G203‘(83Lw) G164—ub3—“ kel 6l D U adeds jo @b cdas gt Lol 551

(48114 Las>) GO 31 kall 5 ¥l 51osl 31 ,0all oo any - 5a5ll 12a o BLS 28055l 5 plall T cals Al (48228 Legs) G145

Splalt 38T o das s Shukla e L ‘wauuhmﬁﬁwybujul ¥ o ez 21 (6_.5@) G1 5l 3l lall o3

Solall il Lok - (48034 LAJA) G4y (48232 Legs) G155 (48324 Legs) G185 (48286 Les>) G17 2 L1595 pteus il i B

gyl 5l e Ly 1ol il (59 o (48228 Los2) G145 (48096 Les>) G135 < (48010 Les2) G35« (48145 Less) G122505!

-(2Jsa)) Shuklasbas !zl e LnLa.' Wricke’s ;Lo gzl cdalgs 13y

PCA1=27.1%, PCA2=22.7%, Sum =49.8%

1.2+

0.8

04—

0.0+

PCA2

-04-

-0.8

-1.24

PCALl
AN g Jass el L 400 5 1) 5 5kl s 3
s sl ) Dol ¢y ) g (B AT B ga g g al) bl (3a Al g ol el £UDM Biplot GGE ) sl .2 Juil)
Al ML )kl s PCATs PCA2 (A1sh (il onbil) il ga (a5

Sl (e sl Se 2 @i G AS1s11 3 ykallg el siaadly p3l5L1 e BBl 5 kall £l s Lﬁs&wtwﬁbd&uﬁu
Je Ll Ltm‘un,ﬁjtuutf 55 g A il el 0 23wl il (ol cye ulid dm\ ol wbjﬂumtdgmufm Ll
Sl il 2 Lygyio ko (@l5e Bacy Oilyiu Bue I adiud| @l ols by (oSl o 391 ayasd Jal oye [ sl L,mn
105 3 y0se 2155 SP u—” Op ey Adgie yud g Buuld oy ylad wgiels) G pa (2l ALl Joudl 2 cne sl 311 0l 31 B 3l s
Jelad) Judsd el . Lul” 3 pEnes dux ;\;l ol 4_.4\)3 ))JQULQJ}JA:JL og ¥l o2 2 4. (2008 <Amiris Mohammad|)
@1 Aufl gblid) 2 bl 2 @J—J‘ wa t29e Jmﬁ‘ dpasdy el 2 5anll A1 ell 5kl Blatinl anngs Gle Slhsll !
Jgpazma
Lyl oaa 2 ansiil ass g lall meall sauaill bl coilai 2 Sl il Jelaill capngi 2 5: L GGE Biplot Juld a sl
1999 .Yan 11988 033k Zobel) oLl (po aaaall Jad LeS a3l gl 80 9l 5 datl oo ‘;'BM:J\ =y Biplot PCA25 PCA1
Suadric 12006 03Me)y Li 12002 <Rajcans Yan 2002 :Gauchy Ebdon (2000 03339 Yan ¢1999 «03Ma)9 Vargas

31T - 2020 (1) 13 2ploul il 2y yall Alel The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD
> L A > 29



e2lally aa5e0 5 halt dalistl cldMall #3Led Camgy By (e Julmidl 12 aluzinl Jguw 31.(2007 (o3ke)y Ortiz 2006 «03dkeds
gine aligSUl 2 oo (e @2 M e Aosll ) Jelanl e m3lil Ll cilisSle cye dadd cnisSa o duel sl zﬁb_m, gyl
OIS Al AMMI 31 Jebs o 11 Di Sl ¥ 511 il 132 dugins 2olS PCAS sPCA4 5 PCA3 o Lo Ll 85 LS
(2 Jgaxdt) Lumu\s@ydg,,bw%dgwbju ! Jelal o 2wl yull o2a 2 Di Fad g | de dal el

P A G LAl

13 sloml A 3! AL Bl Cagig o yendi (Seal alilaadl 2 39 sl Lt 40 % 50 53 0l I GGE Biplot ! Juli el Lz
dasgiell Mias 3l 10 2 il 51 al (19S5« L Lesd 3501 bl pulia e 5 el 281590 3 p0at) 0 Suvan Of platans (5210 351
eliala

PCA1=27.1%, PCA2=22.7%, Sum =49.8%

PCA2

PCAl
Al Al Ll 5 450 ) gl 3l e et AL Tt 5y al) 8 el s 5

Js¥) i gSal ) Dol Ay gon (B AR B ga g o ) qeall) (00 Al g 5l (adl gL Biplot GGE - a3 Jsal
A sl ol ani) Al 28 sall (s PCATs PCA2 (sl (ol (bl il gSa (a1 5

25l ol 2ed i3T5 (PCAT i gmll Lle (S Le el 35l s daus (35S0 o iais GGE Biplot 31 Julod 31 sLizaly
Bl 93513 pao 235 LgisS (A8 1yell 3 ylall @il p3loll il G ccplay il @)‘ 3150 0 B UKl (o ity dule s [PCA2 (390011
&1 bty (3l el e g3lsl ol 2380550 3l s culdy yall 2s 3 casiome 5150l 3 e Jias ol LT 285l (e 53
La sy e ol 3 i) 3,500l B SN2 L sl Jiay 31 6, o31501 2 3815681 5 lall Gl Mias (155 Cogun Syl
505301 5l et IELT (351 52 03955 55310 35 a1 o391 gl (ol Iy 531508l 35 0 ¢y SULT el

9013 el 2 L 5515 2 dgalite Gile gase (11 Bag all gB15t s

Ol rdi crenlial G 59me ol alasiaaly (g all zeadll Colad 2 315k A1 sll 3 lall o Aa3LAN 3 dall @4l Biplotd! s 2as o
e el a3 om0 g8l 0 1 bl 30 3. 30 5235 (4 JS201) POA25 PCAT sl il Jelisl sl
! (48416 Legs) G215 (8 als) G165 (10 ali) G24 adlysll 5 kall 5Lany 5 5 an clin cilSy cﬂ‘ji‘ 3 (e Almiie (383 Y
AV (48085 Lega) G5 S3losl 31 all e Uatiyl Ls Jig Juthaos 228 aBg 0 dio Sy Lesd (15l o2a 2 L 1) LW 5 Ll O s
15518 59301 9 ASumdl aBsag < (48324 Legs) G185« (48286 Less) G17 (sl rall 0l 4 JSadl (ye iy LS . cneadsl Gpie & (Nt
G1B 2815531 5 plall 5 dam S LeS . (315115 5 plald ALal) daas il s 201 58 541 Cym 053 catans) 5o el Je Lt 2 Laluad 591

The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD LT - 2020 (1) 13 Zsloul culid 2y pall Al
30 > b A >




(48055 Leg>) G5 « (48228 Less) G145 < (48096 Les>) G135 (10 aL) G245 « (48485 Less) G225 (48416 Less) G215 (8 pl)
Sl el Je il 2,8 5691 15518133 115 3Lem g Liialily o ey o olilly e Loon 59 Jotium 36 pB g0 clliS g

PCA1=27.1%, PCA2=22.7%, Sum =49.8%

[ 270 -FF e e
1.2= A 260 -
a? . 250 -+
At I o ’ 280 et
1 o . /KSANDAL o
0.8 ’ g TEL'HADIA 2017
v 210 ===
§ ; / ; ; 200 b &
«'l‘l = JPTLTEIET o P 190 1+
04 : ' = g L ' ' 180 1+
2 7 \eees ‘HARRAN 170+~
o : YAHMOL 180 -
ﬂ ' 2 ' 13—_- Jasea is
1! ' 1014
O 0o0q: T IZRAA ol | T
ol : 12015
110 == S
100 4=
-04 . ‘ gl | = J;m-a .
v N T : 80 = ¥
: 22'.‘ e o 2 70 - ol
-0.8- b SO B : 60 —
.“ '\~. ,"‘ "r w - gw‘
s “aa - a0 =
- AEEED %‘ 30 laa
12— 16 00AHARA < i
st 10 —
T T T 1 T T T T | paaa - Adalah
-1.2 -08 -04 00 04 08 1.2 16 20
GGE Biplot

I oSl ) Taliiand () g (B i) a8 g g g paal) (s bl ) sk (s ABSlad) 3053 Biplot GGE - Jalas .4 Jsi)
A8 5l ) (Nal) a8 gal) s PCATS PCA2 (sl ol (il i sa cga (AL

2 yLie S Ol 55 e garma o @ 5] (313l o0a et A51Sa] (3l5t1 s (g lall peadll 281501 5 plall JoLis Julovd 55 gl
£3ls dsamg Jikuo iS5 Orlr 1315 ceauind 3011 Aegall Lol s SLiualallg GLally e 9 38 )15 5 La 3150 Y1 ceais A1 p5l1 3 Lal
(4 Jsadl) A oslt 3yl 20,8152 Lagie JS 3580 Gy yulo S35 39501 o3 Lidge s Legd 10l pmy L g

O i ¥ 315kl Ll o 5 (A3kaill ailins Aies Adlie Shalie 25535 il colatll 2 55luntl 2315 5l il 05 o i
Jilot ezl 13y . (1992 .Morrisons Lin) datiell clid! Jaes Sl 2315l o2 Luess ulud e Laily (p3lsll sue puluad Lle ¢S,
il LS | 51 Lgalgual cay 10l 131511 ety Zi 305 51 psll el Jelaall 2 5 IS g 31 31511 Jumil cum ol 1310 2 Biplot
I ot 3 cye by o SIosl el Jelantl 2 58 IS B80sil 3 plall algusl et 2 6,21 Ailan VI el ;25015 Sl |2a
Sl IS yude 55 Oy £33 oalil iy g 33,05 5 o 13150 2iiLed 2 g OIS ( agms) G 31,al1 T AMMI
2 Lyl oy Ll s oo 1Sy Ol Gaia o le Jau Les «plsn Aaps 2 Bodin S 03929 5555 138 « (48114 Lags) GO 51!
Sl Bl 2 dia Lol LSO ot i) 2 380550 5 all creumtll 3 O dan g1 19 - (3 Sl ) 3uganl] aliand] 25l i
LM i) Al 3 e 58T IS LW cpreamd 2 didy g RSyl il 2 st Sl QLil 0 B i Am il o0y 235U
(golall gadll Al

31T - 2020 (1) 13 2ploul il 2y yall Alel The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD
> L A > 31



A9 Sk Any ) Jgl pladiuly ad gial) Cppenill g (LY B 48 giial) 450 )5l 5okl aladied (NA (e A g sdal) @) gall g |3 Jgaad)
AMMI D) st bl o W Ls) o3 abga JS b

(12.48) ZUY) dda (B Cppeat) ) L
. N - < . AMMI s . 3 | 4_'\.1‘ 4‘-.' i i
4805 3ob day )i Y Jlad (e Lgale Jauand) a3 450 55 ok day )l Jg

s

AN |G | A | Y | GY | @i GY | &aml | GY | S | GY Jo¥) | o giall

626 | 664 | 731 | 888 (7844 | | o5 | 7882 | s | 7949 el | 8106 2| 7218 Slaa

|9
8 48010 2

815 | 865 | 873 | 926 7609 | ,,,,, Less| 7659 |, sy 7667 |, &sms| 7720 |, les | 6794 | 450
418 | 425 | 453 | 614 [6961 | 5,1 Ls*| BIBB |,yype es BIDB |0 Lasd T157 | g, Less| 6543 | Lgdhh o
191 | 194 | 222 | 251 |2385| s | 2388 |, Loy 2416 | Loy 2445 |, Lss| 2194 | culs
556 | 639 | 804 [1051(8445|,,, \s:| 8528 | ., Lesy 8693 |0 Lesd 8940 | ,oli | 7889 | cass
289 | 331 | 426 | 457 (6690 |, Ls?| 6732 | Sisms| 6827 | ,obs | 6858 | ,q, 5| 6401 [ il
377 | 609 | 701 | 741 |6247 |1, Les| 6479 |, ps Losd 6571 |00 Losd 6611 |, Lass| 5870 | Juiua sis
141 | 143 | 231 | 239 [3131] , o | 3133 |, Lesy 3221 |, Loy 3229 |, Less| 2090 | dsass
169 | 195 | 223 | 229 |3198| o | 3224 |, Lesy 3252 | Les{ 3258 | s | 3029 | Adatal

160 | 201 | 201 | 228 |2507 |,,,,, Ls*| 2548 |, sme| 2548 | Lesy 2575 |, . less| 2347 | g,
163 | 225 | 261 | 264 |3235| .., Les| 3297 | . o5y 3333 | Les{ 3336 [, Les2| 3072 | Las s
130 | 191 | 249 | 263 |2248 | , &isn | 2309 |, Lesd 2367 | Les{ 2381 | .., x| 2118 | ol

151 | 156 | 187 | 193 [299.9 ,;p W32 305.2 |y, sy 336 |, S | 3415 |, . Lss| 149 | b

GY: Grain Yield (".&s Zal 411)

48083 48114

Crlom 4 2a g Ol LY

A gll 3 lall @audtl 5 pnll (Blstl el ol g oLl 53] g3l a3 .1

Coaind L0 Ao gasell Lol laalatly Glally Gmesg 48,015 3las cBlsa ¥ e 10tiasy cniegarme I g0l Aty calia 2
Asll 35l 20,812 Lagie JS ubs 59 59301 us Ledga 3,880 Lass o0l g Lo 59 80315 Jamas Jokuo 5385 > 313

39,1 i (GGE Biplot) s (AMMI) Jubi) i yls alasials 380560 5 el ool dulee ¢ 35S0 I 2l 51 eolal 3
ol il (ol Lgsd @ Gl datiet | g3l

e gama S b3 la) A3iSie 23055 5 bl 2 Lilmal Sy Lae g pall el B 5 Conanond 2 ooy 31 il gaal ] celley 4
3130 Jies e gage 2 SLAAYI dlga se Lainl SO (ye tumall CallSS it | Balinl (Lasaoind @ il g3131 cle gasma o
(3lsa e gazma I ke pBga gl sl sl

salana¥) Sy ilg 48114 Legag 6 cugomy Jia L1555yl A LY 2 aBganll 3805s1 3l (ye Aegazma 3529 ) cm ) 5LaT .5

A il el 2o 2 Lgd

The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD LT - 2020 (1) 13 Zsloul culid 2y pall Al
32 > b A >



a1 4

Gl G3sll Jelantl @ 2010 -3l by cclall oy damay hgdien Jlox damay alll e Oleies (Gudd dame (@S -
A47-29 :84 e |) 3 aslall Alialis (s Aasla agmy Ams . (Triticum aestivum L.) g lall medtl (e 2815501 5kl (el

e Zil e pua 451560 5 el Jolds 453 . 2006 - oleuall Caglalll ey el lad g (AL ISd (g)5ilalug (s (s -
59 il Auely 31 aslall Alialis il Raale Cogomy Aloma iy ppun B unddl Ay Blolie 2 Aue 53 Blolie juaed 351540

a1 5sll 5kl @ RS HLas Y el wpuss 2007 -caluall Cadalll duey el Glad 5180 (53lkny s (s -
29 salll 1 saall Ao gloud) aglall dliali palall culial judly cugom dll (y 5 Anals Ama Apygun 2 junial]

A pall Ay yggantl el ey Aal) 3l 35059 cslan ¥l Ay i cslims ¥l @i . 2014 Lpgiad! Luel) 31 LdLas Wl Az gezell -
) ged!

- Annicchiarico, P. 1997. Joint regression vs AMMI analysis of genotype— environment interactions for cereals in
Italy. Euphytica, 94:53-62.

- Atlin, G.N., K.B. McRae and X. Lu. 2000. Genotype x region interaction for two-row barley yield in Canada. Crop
Science, 40:1- 6.

- Baker, R.J. 1988. Tests for crossover genotype-by-environment interactions. Can. J. Plant Science, 68: 405-
410.

- Burdon, R.D. 1977. Genetic correlation as a concept for studying genotype- environment interaction in forest
tree breeding. Silvae Genet., 26:168-175.

- Cooper, J.C.B. 1983. Factor analysis: An overview. Am. Statis., 37:141- 147.

-Cooper, M.,and D.E. Byth. 1996. Understanding plant adaptation to achieve systematic applied crop improvement:
A fundamental challenge in: Cooper M. ad G.L. Hammer (Eds). Plant Adaptation and Crop Improvement. CAB
International, Wallingford, UK: 5- 23.

- Dixon, J., H.J. Braun, P. Kosina and J. Crouch. 2009. Wheat Facts and Futures. Mexico, D.F.CIMMYT.

- Ebdon, J.S., and H.G. Gauch. 2002. Additive main effects and multiplicative interaction analysis of National
Turfgrass performance trials: Il. Genotype recommendation. Crop Sci., 42:497-506.

- Eberhart, S.A., and W.A. Russell. 1966. Stability parameters for comparing varieties. Crop Sci., 6:36—40.

-Fan,L.J.,B.M. Hu, C.H. Shiand J.G. Wu. 2001. A method of choosing locations based on genotype x environment
interaction for regional trials of rice. Plant Breed, 120:139-142.

-FAO. 2014. Statistical (FAOSTAT), Food and Agriculture organization of the United Nations. Website: <http://
faostat.fao.org>.

- Finlay, K.W., and G.N. Wilkinson. 1963. The analysis of adaptation in a plant-breeding programe. Aust. J. Agric.
Res., 14:742- 754.

- Gauch, H.G. 1992. Statistical analysis of regional yield trials: AMMI analysis of factorial designs, Elsevier,
Amsterdam.

- Gauch, H.G., and R.W. Zobel. 1997. Identifying mega- environments and targeting genotypes. Crop Science,
37: 311- 326

- Grausgruber, H., M. Oberforster, M. Werteker, P. Ruckenbauer, and J. Volimann. 2000. Stability of quality traits
in Austrian grown winter wheats. Field Crops Res., 66:257-267.

- Gupta, P.K,, R.R. Mir, A. Mohan and J. Kumar. 2008. Wheat Genomics: present status and future prospects.
Internat J Plant Genomics. Special issue on genomics of Major Crops and Model Plant Species, Hindawi Pub
Corp, USA (In press), 5: 73.

-Isik, K., and J. Kleinschmit. 2005. Similarities and effectiveness of test environments in selecting and deploying
desirable genotypes. Theor. Appl. Genet., 110:311- 322.

-Kang, M.S. 1993. Simultaneous selection for yield and stability in crop performance trials: consequences for
growers. Agron. J., 85:754- 757.

31T - 2020 (1) 13 2ploul il 2y yall Alel The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD
> L A > 33



-Li, W., Z.H. Yan, Y.M. Wei, X.J. Lan and Y.L. Zheng. 2006. Evaluation of genotype x environment interaction in
Chinese spring heat by the AMMI model, correlation, and path analysis. J. Agron. Crop Sci., 192:221- 227.
-Lin, C.S., and M.R. Binns. 1988. Procedural approach for assessing cultivar— location data: Pairwise genotype-

environment interactions of test cultivars with checks. Can. J. Plant Sci., 65:1065- 1071.

-Lin, C.S., and M.J. Morrison. 1992. Selection of test locations for regional trials of barley. Theor. Appl. Genet.,
83:968-972.

- Lubbers, E.L. 2003. Evaluation of cotton breeding test environments in the Southeast United States, p. 791807-.
In Proc. Beltwide Cotton Conf., National Cotton Council of America, Memphis, TN.

- Mohammadi, R., and A. Amri. 2008. Comparison of parametric and non- parametric methods for selecting
stable and adapted durum wheat genotypes in variable environments. Euphytica, 159:419- 432.

- Ortiz, R., J. Crossa, M. Vargas and J. Izquierdo. 2007. Studying the effect of environmental variables on the
genotype x environment interaction of tomato. Euphytica, 153:119- 134.

- Purchase, J.L., H. Hatting and C.S. Van Deventer. 2000. Genotype x environment interaction of winter wheat in
South Africa: Il. Stability analysis of yield performance. S. Afr. J. Plant Soil, 17:101- 107.

- Suadric, A., D. Simic and M. Vratric. 2006. Characterization of genotype by environment interactions in soybean
breeding programmes of southeast Europe. Plant Breed., 125:191-194.

- Trethowan, R.M., M Van Ginkel, K. Ammar, J. Crossa, T.S. Payne, B. Cukadar, S. Rajaram and E. Hernandez.
2003. Associations among twenty years of international bread wheat yield evaluation environments. Crop
Science, 43: 1698- 1711.

- Vargas, W., J. Crossa, F.A. Van Eeuwijk, M.E. Ramirez and K. Sayre. 1999. Using partial least squares regression,
factorial regression, and AMMI models for interpreting genotype-by environment interaction. Crop Sci., 39:955-967.

- Wricke, G. 1962. Uber eine methode zur erfassung der dkologischen streubreite in feldversuchen. Z. Pfl
Anzenzuecht, 47:92-96.

- Yan, W. 1999. A study on the methodology of yield trial data analysis with special reference to winter wheat in
Ontario. PhD thesis. Univ. of Guelph, ON, Canada.

- Yan, W., L.A. Hunt, Q. Sheng and Z. Szlavnics. 2000. Cultivar evaluation and mega-environment investigation
based on the GGE Biplot. Crop Sci., 40:597-605.

- Yan, W. 2001. GGEBiplot a windows application for graphical analysis of multienvironment trial data and other
types of two-way data. Agron. J., 93:1111- 1118.

- Yan,W. and L.A. Hunt.2001. Genetic and environmental causes of genotype by environment interaction for
winter yield in Ontario. Crop Science, 41(1):19- 25.

- Yan, W., and |. Rajcan. 2002. Biplot analysis of test sites and trait relations of soybean in Ontario. Crop Sci.,
42:11- 20.

- Yan, W. and M.S. Kang. 2003. GGEBiplot analysis: a graphical tool for breeders, geneticists, and agronomists.
CRC press.

- Yang, R., S.F. Blade, J. Crossa, D. Stanton and M.S. Bandara. 2005. Identifying isoyield environments for field
pea production. Crop Science, 45:106- 113.

- Zhang, Z., C. Lu and Z.H. Xiang. 1998. Stability analysis for varieties by AMMI model. Acta Agron. Sin., 24:304- 309.

- Zobel, R.W., M.J. Wright and H.G. Gauch. 1988. Statistical analysis of a yield trial. Agron. J., 80:388- 393.

N° Ref: 779

The Arab Journal for Arid Environments 13 (1) 2020 - ACSAD LT - 2020 (1) 13 Zsloul culid 2y pall Al
34 > b A >



oyt | cualt | S 9L 3 i 2 29 T adliads 1O Awt y
Phylloxera vitifolia Fitch.
Ao/ o) dygud) Aadloe 2 uluyg slae Slalate & Ay ylnldl clal) (Sl gans 2

Influence of Soil of Grape Phylloxera (Phylloxera vitifolia) in some Vineyards
in Two Regions Massad and Rhasas in Alsweda Governorate/ Syria

2-1

D st Juts . D i g5 i) () e L

Dr. Abdulnabi Basheer”  Dr. Wajih Al-kessis” Eng. Basel Al-Shadidi"”
basherofecky11@gmail.com
Ay g ¢ Gnad Anala Ae )3 38 Ll 4leg @uid (1)
(1) Department of plant protection, Faculty of Agriculture, Damascus University, Damascus, Syria..
(3LaST) A it o 3915 Al Gl L) sl 5d o pall 38,10 (2)
(2) The Arab Centre for the Studies of Arid Zones and Dry Lands / ACSAD.
gl
2 leitl 3 ,S1 ol 2 500! el |y paSslio 5 i 2 4,001 pallias 81 @i Bug 2015 ale IS Aulrull @as
e aiall | S5l 3 e o) Byl e 140 959 BAT oalo¥! le Gaalall (obuyy shms) Byygud! ol iy Aladles
dosagio Aygunall 33Lall gl Al o Il oLyl gy <Ll ol sttty 2530 2 Ao gy 3Ll A SU 50 151
2,00 Agen A 53 Gw b bl vy LeS il pull Gadge 2 Batinll 3 il 1ol Y cisll A pe con g oLyl g Ay all 25U
cndall (e 3,301 ggtizmn platyly byl e 3155190 7.8 95 o Awlyudl Gadge 2 Aubgand| Ay gl )Tg ¢3 sl LoV iy
ogis Ly WLyl ZLoll 5s iyl LS 5 piimly BiLa¥l 5 3 s 5l culisn ,S05 Jo Il (e 2,30l ggimd 1S5 Sy
powslisndl 8uaS 3305 5l (olanil o Buwlrull cdpy B3y Gulmilly agsuially asewlionly soausall Low¥y (A51041 yusliall
ciadl | S 5L 3 plimy Byl W 30l (pa g5 Glacadl 3,00l ilagds 2 LewYy cago 3ialls
40 @255« BAT ol apuad | jaiSslin i yull 5l Ao L) SrLalSHY

Abstract

The study was carried out during 2015, in order to evaluate the effect of soil properties in Grape Roots Phylloxera
Phylloxera vitifoliae in commercial Grape fields in Al-Suwieda Governorate / Syria (Massad and Rhasas) grafted
on B41 and Ruggeri 140 rootstocks. The study showed that phylloxera vitifoliae caused significant damage to
the grape vine planted in a soil with high content of clay, negative correlation between the percentage of organic
matter and the average population density, and a positive correlation with the death rate for different stages of
the insect in two study sites were found. A negative correlation between soil pH and the severity of the infection
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were found, the pH levels ranged between 5-7.8 within study sites. Tumors number raised with increasing of caly
and humus in the soil. There were a negative effect of sand and carbonate content in the infection severity. The
infection severity closely linked to the availability of nutrients, particularly phosphorus, potassium, magnesium,
copper and zinc, the study showed that the decrease or increase in the amount of potassium, magnesium,
especially at the lower soil layers increases the severity of the insect.

Keywords: Soil effect , Phylloxera, Alsweda, B41, Ruggeri 140
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Abstract

Grapevine powdery mildew caused by Erysiphe necator Schwein. is one of the most important fungal diseases
of the grapevine all over the world. Due to the lack of local studies about the source of primary inoculum at the
beginning of the season and the progression of the disease during the season, the aims of this study were to
evaluate the incidence of grapevine powdery mildew and its biology on four local varieties cultivated in Sweida
province (Syria) during 2015 and 2016. The results showed that E. necator survived as mycelium in grapevine
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dormant buds during winter to form "flag shoots" at the beginning of the season. Although, cleistothecia
were formed on infected leaves, but the ascospores may not have a significant role in the initiation of spring
infection.The results showed also that the severity of the disease depended on the primary inoculum sources,
the environmental conditions particularly frost, temperature, relative humidity, and the variety susceptibility.
It was shown that Balady and Black varieties were highly susceptible to powdery mildew on the leaves and
clusters. Salty variety was little susceptible, where symptoms have been observed on clusters holder only,
while no symptoms were observed on Halwani variety, which seems to be the most resistant variety.

Keywords: Disease severity, Grapevine varieties, Susceptibility, Powdery mildew, Erysiphe necator.
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Abstract

This study was carried out during 2015 (in the Western Areas of Syria), to determine the percentage of protein
and oil in the seeds of some distribution phenotypes of Prunus ursina K.Y. in different regions of Westrens
of Syria. six natural distribution sites were determined (Duerbsndiana, Alnabeen, Alshohtte, Helata, Btmazah
and Wadeheleen), and 35 trees were determined as samples. The fruits were collected and seeded at full
maturity phase. Percentage of protein and oil was also determined. Data was taken for ANOVA analysis using
the statistical Software Costat. Comparision of averages at significance level 5% was made. The percentage
of protein ranged between 20.9% in KA5 seeds and 37.7% in J5 seeds that showed significance over other
genotypes. The percentage of oil ranged between 27.7% in J5 seeds and 45.6% in K3 seeds that showed
significance over other genotypes.The affinity tree using the software NTSYS showed the distribution of studied
genotypes into two groups(A,B). groups A belongs to genotypes (J7, J6, K4) prevailing in two geographically
distant sites (Alnabeen and Duerbsndiana), whil The other genotypes belong to group B and prevail in all
study sites.

key words: Prunus ursina, Percent protein, Percent oil, Syria.
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Abstract

This research was conducted at the Scientific Agricultural Research Center (Lattakia/Syria), during the first half
of 2015 In order to increase knowledge about the impact of several thermal treatments on some qualitative and
quantitative indicators for the growth of shoot and root system of carob (Ceratonia siliqua L.) seedlings. three
places were selected with different temperatures degree. The first (Lab, 25+0.5°C ) the second ( Room growth,
20.66+0.5°C ) the third (Open Field, 17.3+£0.5°C ). And a private agricultural vessels (Minirhizotron) were used
to follow the growth of seedlings roots. The results showed a superiority of Laboratory treatment at the Room
growth and Field treatments in the quantity rates for the growth of root and shoot system and the curves for
three treatments specialized of taproot and stem growth's speeds was coincident on each other to a large and
generally with somewhat similar paths.

In addition to a clear consensus somewhat between the taproot growth and high and low temperature unlike the
growth and development of the main stem.

The general track of the growth's rate of the taproot and stem is the same for the three treatments and was not
affected by the influence of temperature and this leads us to mind genetic characteristics belonging to the type
of the carob that isn't affected by the environmental studied factor.

Keywords: Carob (Ceratonia siliqua L.) , Minirhizotron , Temperature, Root and shoot system.
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Abstract

This research was carried out during growing season 2014 in Tel Half village (AL Hasaka governorate/Syria)
In order to study the effect of sowing date and topping process on some morphological and productivity Traits
of cotton (Var. Halab-90 ), planting were applied in tow dates, the first of date planting took place in 19/4/2014,
and the second in 5/5/2014.and applying three methods of topping main stem topping, fruit shoots topping,
total topping (main stem topping and fruit shoots topping) in addition to control treatment (without topping),
The experiment was design according to spilt plot design with three replication, where main plot allocated
sowing date and sub plot allocated topping treatment.

The results showed that sowing in the first date resulted in great increasing in the plant's height. On the other
hand the plants height was decreased when the topping applied compared to the control (without topping),
the plant grown in the first sowing date recorded the highes plants height (96.63 cm).

The number of the fruit brunches in the first sowing date with total topping was the highest (12.33) and the
weight of the single balls increased in the first date (4.41 g) and with fruit branches topping (4.65 g) and the
weight of single boll was increased under the interaction of first sowing date with fruit branches topping (4.70
g), the highest number of the total balls and the total opened balls and best productivity in the unit area of
cotton (fibers+ seeds) when plants grown in the first sowing date with total topping of cotton plants were
recorded (24.87 bolls/ plant, 19.73 opened bolls/ plant and 6905.3 kg/ ha respectively).

We conclude from this study that planting of cotton crop (Var. Halab-90) in 19/4/2014 and applying total
topping of plant will improve cotton productivity in the study area.

Key words:Cotton, Sowing date, Topping treatments, Cotton productivity.
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Abstract

The effect of different concentrations of growth retardant "Dextril"(C11H1gCIN207P) on the growth parameters of cabbage
(Brassica oleracea capitata) (Local variety) was studied during the growing season 2010, at the Agriculture Faculty of
Alexandria university / Egypt. The experiment was laid according to a complete randomized design with 4 replicates.
Cabbage seedlings were sprayed when the second true leaf was appeared with five levels of "Dextril" (0, 0.01, 0.03,
0.05 and 0.07 %), to improve growth parameters of seedlings during summer period by limiting stem growth and
elongation resulted from high temperature during seedling establishment in nursery.

The results showed that, "Dextril" treatment of (0.01 and 0.03%) levels improved seedlings quality and decreased
stem height by 13.7 and 28 % respectively compared to the control, 0.05% level did not affect seedling growth,
whereas, 0.07 % showed a negative effect on seedling growth where the seedling length did not exceed 6.2 cm .
Treating the seedling of cabbage with "Dextril" (0.01 and 0.03%) increased as well, stem diameter, leaf number, leaf
area, fresh and dry weight of shoots and roots compared to the control.

The results indicate that spraying cabbage at the second true leaf stage with low concentrations of ‘Dextril” is
promising measure for improving the the growth parameters of cabbage seedling grown under high temperature
conditions.

Keywords: Cabbage seedlings, growth retardants Dextril, Greenhouse conditions.
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Abstract

The aim of this study was to estimate the growth curve prediction equation for weights from birth to four years
old of Shami camel.

This study was carried out on 358 records of Shami camel, during the period from 1996 to 2012 at Dier Alhajr
station for camel research, animal wealth research administration, General Commission Scientific Agriculture
Research, rural Damascus (Syria).

The results showed high values of coefficient determinates (0.97-0.98), while standard errors values ranged
between (27.26-34.13), and residual values ranged between (0.32-107.72), for each linear, quadratic and
cubic equations. The values were fittest at linear regression equation for males, females and each (male and
females). The parameters values of linear equation were goodness for prediction, where the intercept value was
(A=37.80+17.76), while the increase in weight values of camel growth curve from birth till four years of age was
(B=8.06+0.65).

The study concluded that, might be described growth curve at Shami camel by simple linear equation from birth
to four years of age, and the linear equation was fitted for Shami camel weights prediction from birth to four years
of age, under rearing partially concentration of Shami camel in Syria.

Keywords: Shami camel, Growth curve, Live weights prediction, Syria.
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Abstract

The aim of this study was to investigate the effect of lactation stage on chemical composition and some minerals
concentration of Syrian mountains Goat milk using grazing system in Al-Quneitera area (Syria) in year 2013.
Twenty mountains Syrian goats were used to evaluate milk production and composition (fat, protein, lactose, and
non-fat solids) and some minerals concentration (Ca, P, Na, K, Cu, Mg, Mn, Fe, Zn, cl) during lactation. Using
SPSS program, data were analyzed by ANOVA with repeated measures. Daily milk yield was 1473.1 + 297.42 g/
head, while the total milk was 342.02 + 135.6 Kg/head. The results of statistical analysis showed that there are
significant differeces in daily milk yield and percent of fat and protein and lactose and concentration of Ca, P, Na,
K, Zn, Mg, during different stages of lactation. It concluded that the concentrations of minerals in Syrian mountains
Goat milk is into normal limits and basic minerals concentrations in goat milk.

Keywords: : Mountains Goat, Lactation stage, Chemical Composition of Milk, Minerals concentration
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Abstract

In this research, the spectral signature was determined within the wavelength range 350-2500 nm at every 1 nm
during all growth stages of some wheat genotypes cultivated in the Arab Center for the Studies of Arid Zones and
Dry lands (Sabboura, Damascus countryside, Syria) under the semi arid zones conditions in season 2018. This is to
demonstrate the possibility of using them in preeding programs for productivity, as well as finding the relationship
between the values of spectral reflectance during the different stages of growth with grain productivity according to
mathematical equations based on the values of spectral indices recorded during early growth stages according to
spectral models under the region conditions. The spectral signature of each genotype varied at the same time with
the value of the spectral reflectance at all or some wavelengths to estimate and descripe the phesological behaviour
of action the genotype with environmental requirements at that moment, thus distinguishing from the other. Applying
the linear multistage spectral model for estimating productivity (g/m2) of wheat (W) according to NDVI values during
advanced growth stages at Mars and April at Days Of Year 68, 77, 85, 94, 103 and 111 season 2018 under semi arid
zones conditions, by the equation:

W (g/m2) = - 120 - 535NDVles + 1170NDVI77 - 525NDVIss+ 60NDVIoa + 25NDVI103 + 990NDVI111
It is essential of describing the spectral segnature that expresses the abality and behavior physiological of the crop
genotypes in the growth and productivity compound within the environment of the cultivation area and the specific
growing season and the possibility of its use in plant breeding programs; also it is possible through the spectral
segnature to know, define and mapping the ability of genotypes in the productivity compound for each region and
growing season.
Keywords: Spectral signature, Wheat genotypes, Spectral model, Yeild prediction, Semi arid zone.
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Abstract

The study was conducted in the industrial city of ‘Adra’ and its geographical area which is located in Damascus
countryside/Syria (2016) .Some heavy metals cadmium (Cd) and lead (Pb) were accumulated in the soil- to
determine the degree of pollution in this newly constructed industrial area; where no pre-construction and post-
construction environmental review were done.

Soil samples were collected from 12 sites; 6 sites within the industrial city and 6 sites from the surrounding
areas. The results showed the high concentrations of metals within the industrial city and the cement company
of ‘Adra’ whereas this metals were decreased in the surrounding areas indicating a clear cumulative effect of
elements. ,as the environmental maps showed the areas that have significant concentrations of heavy metal and
areas that have less concentrations.

The results showed an accumulation of heavy metals in the soil of the study area, this accumulation is within
the allowable limits (0.01 - 2 mg/kg) of Cadmium and (2 - 200 mg/kg) of Lead except in the fourth industrial
area which exceeded the allowable limit of Lead (214.73 mg/kg) and ‘Adra’ cement company is approached of
exceeding the allowable limit of Cadmium (1.55 mg/kg).

The results also showed lead accumulation in the depth (A) of soil, and cadmium movement and its accumulation
in depth (B) of soil.

Keywords: Heavy Metals, Pollution, Industrial City, Soil, Cadmium , Lead.
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Abstract

This research was conducted in Jableh district from Latakia governorate/ Syria in 2107, due to the importance
of greenhouse tomato in this area. Five villages that grow Greenhouse tomato and 25 farmers from each village
were randomly selected. The data were collected by using a specially designed questioner after traying and
adjusting it, so that the final size of sample was 110 farmers after discarding the uncompleted questioners. The
research aimed to study some personal and socio — economic characteristics of tomato farmers and to determine
their knowledge level about Integrated pest Management (IPM) of greenhouse tomato.

The result showed that, majority of respondents were males and have low level of education (intermediate and
below 65.5%), middle age (51.1%) and medium-sized families (59.1%). The social participation of respondents
was between medium (51.8%) and low level (28.2%) . The results also showed that the majority of farmers
obtained their agricultural information through greenhouse farmers (45.5%) and agricultural extension (42%), and
the highest percentage (46.4%) of protected tomatoes farmers had the average level of knowledge and then the
low (30%). The study also showed a positive and significant relationship between the age of farmers, their level of
education, the level of their social participation, the diversity of their sources of information, and the productivity
of the greenhouse. The research concluded a number of recommendations.

Keywords: Greenhouse tomato farmers, Integrated pest management, Knowledge level.
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Abstract

The research aims to study the effect of water harvesting projects by mountain lakes on production cost
and economic efficiency for each studied crop for a sample of beneficiaries in mountainous areas in Latakia
(Syria).

The research sample included all farmers who use water harvesting techniques in the surveyed random selected
mountain villages in Latakia, which numbered 20 villages, distributed on four areas (Latakia, Al-haffeh, Jableh and
Al-Querdaha). After using Morgens Low, the sample sized 241 farmers. The data was collected by a questionnaire
designed for this purpose, but 32 questionnaires were excluded due to the lack of clarity and accuracy of data.
The mountain lakes affected the average production of trees and crops so the average of citrus production
has increased 1686.6kg/Donumes, and the average of different vegetables production has increased 433.3
kg/Donumes.

It also influenced the planted area of trees and crops. The average planted area of Apple has increased 4.6

Donumes and the average cultivated area of olives has decreased 4.6 Donumes, also the average area planted
with tobacco has increased 1.7 Donumes. The relationship between total costs and income for apple harvest
index reached 74%, this is due to the availability of irrigation water from those lakes.

As for the vegetable’s crops, the relationship index between profit and cost has reached 111%, and this makes it
the strongest for other crops, this is due to the increase of productivity of vegetables area after the establishment
of the these lakes and thus higher returns from this area.

Key words: Lakes, Production costs, Influential economic efficiency.
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Abstract

A study was conducted at the Biological control studies and Research Centre -BCSRS (Damascus University /
Syria) during 2013 - 2014. The effectiveness of the predatory mite Typhlodromus athiasae Porath and Swirski
(Acari: Phytoseiidae) as a suppressive agent of the two-spotted spider mite, Tetranychus urticae Koch (Acari:
Tetranychidae), was evaluated on apple seedlings at release rates 1:10, 1:20 1:40 predator:prey and no
predaceous mites serving as control under greenhouse conditions. The ratio of 1:10 predator:prey reduced T.
urticae populations significantly after one week of release with the highest density of T. athiasae occurring in 6
week, and kept them at low levels thereafter. The highest mean numbers of T. urticae were found in the 5" week at
ratios 1:10, 1:40 predator:prey and in the 4" week at 1:20 predator:prey. This study demonstrates the potential of
T. athiasae to effectively control T. urticae on apple seedlings under greenhouse conditions at predator:prey ratio
of 1:10. However, T. athiasae was unable to control the T. urticae populations when the predator:prey ratio reduced
to 1:40.

Key words: Biological control, Typhlodromus athiasae , Two-spotted spider mite, Release ratios predator: prey,
Apple seedling.

Introduction

The two-spotted spider mite Tetranychus urticae Koch is one of the serious mite pests infesting apple trees. All
stages of this mite, except eggs, are plant eating pests. It reduces the quantity and the quality of the production
(Dhooria, 1994; Paternotte, 1998). The importance of this mite pest is not only due to the direct damage of plants
including defoliation, leaf burning and even in excessive outbreaks plant death but also to indirect damage of
plants due to the decrease of photosynthesis and transpiration (Brandenburg and Kennedy, 1987). The T. urticae
was widespread, where found in apple orchards such as in two areas of New York State and Syria (Swieda
Governorate; Homs Governorate), (Weires et al., 1979; Al-abdullah, 2001 and Dahiah et al., 2011). Predation is an
important component of ecological aspects because through predators the flow of energy continues throughout a
community. It also regulates the populations on which they feed and maintain the fithess of these prey populations
(Price, 1997). Recently predators including Phytoseiid mites were considered as effective agents for the biological
control of spider mites (Mori and Saito, 1979). Generally, phytoseids are larger than T. urticae, pear shaped, and
have longer legs. They range in color from pale to reddish depending on species. Phytoseiid eggs are larger
than T. urticae eggs and elliptical in shape (Henn et al., 1995). Typhlodromus athiasae Porath and Swirski (Acari :
Phytoseiidae) is regarded as predator on many forest plants and fruit trees vine and apples and citrus in various
countries (Moraes et al., 2004; Al-kshki et al., 2011; Dahiah et al., 2011 and Barbar, 2013).

Traditionally, growers have depended upon acaricides to protect seedlings and newly grafted plants from spider
mite infestations in the nursery. But Tuovinen and Rokx (1991) found that the average density of several types of
predatory mite were 12 mite/200 leaves in apple orchards sprayed with pesticides and acaricides, while were 200
mites/200 leaves in unsprayed apple orchards. Also Al-Abdullah (2001) showed that the density of the predator
Typhlodromus pyri did not exceed 0.8 mite / 200 leaves in some apple orchards sprayed with insecticides, acaricides
and fungicide in the Swieda Governorate, while this density increased to eight times when this orchards left without
using the pesticides.

As a result, growers require new strategies to control infestations of spider mites on young apple trees. However,
an appropriate predator: prey release ratio must be established for this strategy to be effective.

Phytoseiid mite release could be a noteworthy option for the following reasons: preferential feeding on tetranychid
mites, short life cycles, high survivorship, better ability to thrive at low prey levels than most insect, and they are
easily mass-reared.

Ryoo (1996) found that the efficiency with which predators find and consume pests (prey) is influenced by a number
of environmental factors, including prey distribution. When prey are distributed unevenly, individual predators may
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search longer, and with a correspondingly lower rate of prey patch encounter, than when prey are more uniformly
distributed.

The use of predaceous mites to control spider mite pests has been extensively studied in greenhouse crops in
Europe. Predator: prey release ratios between 1:60 and 1:20 have been suggested to provide adequate control
among greenhouse-grown vegetables and in seasonal cropping systems when phytoseiid predators are used
as biological control for the elimination of local tetranychid populations (Janssen and Sabelis 1992). Successful
control of tetranychids on greenhouse ornamentals has been achieved at ratios of between 1:20 and 1:4 (Hamlen
and Lindquist, 1981). Also, Abad-Moyano et al., (2010) reported that Phytoseiulus persimilis was highly effective in
reducing both T. urticae infestations and damage level on young clementine plants at both two different release rates
(40 and 80 phytoseiids per plant) and all three periods considered. In addition, they reported that N. californicus
performed worse under the same condition, Alatawi et al, (2011) noted that the release of the predator P, persimilis
1: 4 ratio to control populations T. urticae, that after 9 days of release there was a decrease in the populations of
prey and after 18 days of release observed spider mite excluded completely.

Croft et al., (2004) noted that when release of the predator Neoseiulus fallacis on apple seedlings, the number of T.
urticae was 0.90 + 0.12 mite per leaf, while there was 26 * 4 mite per leaf without release of a predator.

The T. athiasae is considered one of the effective predators for the control of the spider mite in apple fields in Homs
(Dahiah et al., 2011) and therefore the aim of this study was to determinate the effectiveness of predator T. athiasae
for control the populations of T. urticae by the estimation of predator:prey release ratios.

Material and Methods

This study was conducted in Biological control study and Research Centre -BCSRS- Damascus University (Syria)
during 2013 /2014.

Seedlings of Golden cultivar (Malus domestica Borkh.) were used for all experiments. For each experiment,
20 potted seedlings were allowed to grow until they had attained (15- 20) leaves. Leaves in excess of 20 were
pruned from the tree at the start of the experiment, and additional leaves were cut off each week to evaluate mite
populations. The population of T. urticae were obtained from a colony maintained on lima beans at temperature
2542 C°, relative humidity 65+5% and 16L:8D, T. athiasae was collected from apple orchards distributed in two
regions: Al-Moraneh and Al-Qusayr (Homs, Syria) in June 2013. Each apple seedling was infested with 25 adult
young female two spotted spider mites (5-6 days old). T. urticae populations were allowed to increase for three
weeks, and all stages of mites were counted on each leaf of each seedling. Seedlings were then assigned to
treatment groups (n = 5) based on two spotted spider mite densities in order to ensure that each treatment group
contained seedlings with a similar range of initial densities of prey. Next, adult female predaceous mites were
placed on the leaves of seedlings at different predator:prey ratios for each experimental group (1:10, 1:20 and
1:40), with an additional group of the cultivar receiving no predaceous mites serving as controls at temperature
2542 C°, relative humidity 65+5% and 16L:8D In the greenhouse of the Center for Biological Control Research and
Studies in Damascus University — Syria.

One leaf per seedling was examined by a stereomicroscope after one week of the initial release of T. athiasae, and
the numbers of predator mites and spider mites (eggs and motile stages) per leaf were counted on weekly basis
for eight weeks.

Statistical Analysis:

Results were analyzed statistically using the program SPSS 20 by one-way analysis of variance (ANOVA) to estimate
significant differences at (0.05) in T. urticae density at predator:prey release ratios.
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Results and Discussion

The mite population of T. urticae at different predator:prey release ratios among eight weeks are shown in (Table
1). The population of T. urticae remained higher on control treatment where no predator was released. The mite
number reached the peaks 437.8+120.2 per leaf (4" week, Fig.1).

With the release of T. athiasae, The T. urticae population was the highest 106.2+ 12.93 per leaf at release ratio 1:10
predator: prey, but it reached the highest 307.4+56.34 per leaf at release ratio 1:40 predator:prey after five weeks
of mite infestation. Whereas it reduced to only 1.8 + 0.83 and 4.8 + 1.30 per leaf in 8" week at release ratios 1:10
and 1:40 predator: prey respectively (Table 1).

T. urticae populations increased gradually until 4" week and the population reached its highest level between
3rd week and 5th week. This case is more obvious in control group. After that tetranychid population decreased
gradually (Table1). Mean numbers of T. urticae in the 1:10 predator:prey treatment was significantly lower in 4t
week as compared with the control.(Table 1).

Table 1. Mean (+SE) numbers of T. urticae (all stages) at different predator:prey release ratios
and the control (without predators) on apple seedlings.

Treatment (Release ratio, predator:prey)
Week Numbers of T. urticae
Mean (+SE)
10:1 20:1 40:1 Control LSD, .
1 23.6+2.880<8 29.2+7.12® 41.6+2.88 47.6+4.03* 9.55
2 56.6+9.31°¢ 90.6+8.230<8 82.2+21.12%8 | 132.2+22.07° 27.19
3 36.2+6.490<8 125.8+28.30%%8 201.8+36.82%" | 281.2+47.93° 90.73
4 103.4£16.36°¢ 259.8+37.96% 199.2+45.36"5¢ | 437.8+120.2°A 121.9
5 106.2+12.93%® 248.8+54.42%8 307.4156.34% | 379.4157.53°A 100.35
6 57.4+11.868 207.2+48.48% 222.6+£32.56%* | 215.4£18.04° 86.96
7 17.4+7.26% 12.2+£3.70 19.415.81® 53.8+10.10* 14.99
8 1.8+0.83 2+1.228C 4.8+1.30%® 8.8+1.92A 2.83
LSD, 36.02 98.99 104.77 150.45

-The treatment means in a row followed by the same capital letter for the same week are not statistically different.
-The week means within column followed by the same small letter for the same treatment are not statistically different.

On the untreated plants, mite population increased exponentially and caused damage to the plants. But on the
predator treated plants, increase of mite population was checked and remained lower. The plants also remained
fresh in comparison to untreated plants. Release ratio of 1:10 predator: prey checked the mite population earlier
and kept it lower than the ratio 1:40 predator: prey
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Figure 1. Effect of T. athiasae on number of T. urticae on apple seedling.

The mean numbers of predator, T. athiasae at different release ratios on apple seedlings are presented in (Table 2).
Predator number increased gradually in all cases with little exception. The mean population density of T. athiasae
was significantly higher at predator:prey ratio of 1:10 than at predator: prey ratios of 1:20 and 1:40 (Table 2).

Table 2. Mean (+SE) numbers of T. athiasae at different predator: prey release ratios
on apple seedlings.

Treatment (Release ratio, predator:prey)
Week Mean (+SE) numbers of
T. athiasae
10:1 20:1 40:1 LSD,
1 1.8+0.83 0.4+0.54°8 0.2+0.44° 0.7
2 3.41+1.140A 1.2+0.44¢c8 0.6+0.548 1.2
3 4.2+1.09bcA 0.8+0.44¢c<8 0.4+0.54°8 1.7
4 3.8+0.83bA 1.4+0.54¢c8 0.6+0.548 1.4
5 5.2+1.30PA 1.8+0.83%B 3.840.83* 1.4
6 13.8+1.48% 2.6+0.89% 4+0.70% 5
7 5.8+0.83 3.6+0.89%8 1.4+0.54C 1.8
8 6.411.14%A 2.6+0.89%" 1.6+0.89% 2.1
LSD, 3.4 1 1.42

-The treatment means in a row followed by the same capital letter for the same week are not statistically different.
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The mean numbers of T. athiasae at different predator:prey release ratios are presented in (Table 3). T. athiasae
population was the highest 5.55+ 3.63 per leaf at release ratio 1:10 predator:prey, Whereas it reduced to
only1.8 + 1.06 and 1.57 £ 1.51 per leaf at release ratios 1:20 and 1:40 predator:prey respectively (Table 3).

Table 3. Mean (+SE) numbers of T. athiasae at different predator:prey release ratios.

Treatment (predator:prey release ratio) | Mean (¥*SE) numbers of T. athiasae
1:10 5.55+3.632
1:20 1.84£1.06°
1:40 1.57+1.51°
LSD, . 2.2

-Mean numbers of T. athiasae followed by the same letter not statistically different.

Discussion

The results of this study indicated that T. athiasae is capable of suppressing a population of T. urticae. A ratio of
1:10 resulted in significant reductions in T. urticae numbers, The predator:prey release ratio of 1:10 T. athiasae was
able to reduce T. urticae populations significantly after one week of release and maintain their low levels, thereafter
T. athiasae persisted for at least two weeks after the elimination of prey, with the highest density of T. athiasae
occurring in 6™ week.

These results are in line with those of several previous studies. For example, Hamlen and Lindquist (1981) and
Opit et al., (2004) found that T. urticae on greenhouse ornamental could be successfully controlled with Ppersimilis
:T.urticae at predator:prey ratios of 1:4 and 1:20. In both studies, T. urticae populations were successfully reduced
after one week of predator release and remained at low levels thereafter, Loomis et al., (2003) determined the
economic threshold for T. urticae on strawberries, and found that it should be up control when a numbers of T.
urticae reached to 10 mite/ leaf from strawberries.

Kassap (2011) reported that the predatory mite T.athiasae is able to regulate Panonychus citri populations at
predator:prey ratios of 1:10, but not at a lower predator:prey ratio of 1:40, Chahine et al., (1992) noted that release
the Predator P Persimilis and for one-time with rate 1: 12 achieved effective control of the T. urticae after 22 days
of releasing, and in a similar study in Egypt Fawzy (2006) found that release P persimilis by 1: 5and 1 : 10 gave the
same results as has control of T. urticae after four weeks.

Grafton-Cardwell et al, (1997) reported that Phytoseiulus longipes Evans, Galendromus occidentalis (Nesbitt),
Neoseiulus californicus (McGregor) and Euseius stipulatus reduced spider mite infestations on citrus seedlings
averaging ten T. urticae per leaf by at least 85% one week after predator release. The same study found that
with average infestations of 22 P, citri per leaf, 74-80 percent control of P citri by N. californicus, E. stipulates and
Galendromus helveolus (Chant) required three weeks.

Alatawi (2006) indicated that when release the predator P persimilis with ratios 1:3, 1:15 and 1:30 to assess their
effectiveness in controlling populations T. urticae, Only the release ratio of 1:3 significantly reduced both pest
numbers and plant damage within a short time, That ratio of 1:10 or lower would provide a level of control that is
consistently acceptable to most growers.

Some researchers have concluded that certain phytoseiids may be effective at low prey densities, but not at high
densities. For example, Kazak et al., (2000) reported that P. persimilis was better able to control T. cinnabarinus at
an initial 1:10 predator: prey ratio than at 1:20 and 1:30 predator:prey ratios, and S ekerog’lu (1977) reported that
Amblyseius fallacis (Garman) were significantly more effective in reducing Panonychus ulmi (Koch) populations at
an initial predator:prey ratios of 1:15 than at 1:30, 1:60 and 1:90 predator:prey ratios. The numerical increase of A.
fallacis was also higher at initial ratios of 1:15 and 1:30 when compared to ratios of 1:60 and 1:90.
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Rhodes (2005) noted that both predators N. californicus and P, persimilis were able to reduce numbers of T. urticae
to below those found in the control, but it was observed that the difference between the predators in the fourth
week noted that there is an increase in the number of T. urticae when control with P persimilis, was also noted that
the predator P persimilis needs time longer than the predator N. californicus to control T. urticae.

The present study demonstrates that the predatory mite, T. athiasae is able to regulate T. urticae populations at
predator:prey ratios of 1:10, but not at a lower ratio 1:40.
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Abstract

Three hundred seventy eight isolates of Bacillus spp. from Syrian soils were screened in vitro for their
ability to inhibit the growth of Botrytis cinerea, agent of gray mold disease. The B307 isolate showed the
highest antagonism activity with growth inhibition of 68%. In addition, B307 had chitinolytic activity, and the
fraction from the isolate with more than 50KDa of its cell free crude extract showed the highest chitinolytic
and antagonism activity against B. cinerea. This isolate was identified as Bacillus licheniformis according
to the 16S DNA gene sequencing data with homology of 99%. The results of this study demonstrated
that Bacillus licheniformis B307 and its free cell crude extract could be used as bio-control agent against
Botrytis cinerea.

Keywords: gray mold, Bacillus licheniformis, antagonistic activity, chitinolytic enzymes, bio-control.
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Introduction
Botrytis cinerea, the causal agent of gray mold, has a wide range of hosts and may infect over 200 plant species
in the field, greenhouse and warehouses (Holz et al., 2004). It has been considered as one of the common
diseases of important crops such as bulb flowers, grape berries, legumes, strawberries and many other fruits and
vegetables (Elad et al., 2007 ; Tripathi et al., 2008). This fungus infect the plant at every stage of its development
(Beever and Weeds, 2007), and has been found in the entire parts of the plant, including leaves, fruits, flowers,
petioles (Miclea et al., 2012). Botrytis cinerea is also one of the most important pathogens causing postharvest
decay of fresh fruit and vegetables (Romanazzi and Feliziani, 2014). B. cinerea is necrotroph, inducing host-
cell death which leads to progressive decay of the infected plant tissues. This pathogen produces abundantly
sporulating gray mycelium on infected tissues (Staats et al., 2004). Economically, it causes annual loses of 10$
to 100$ billion worldwide (Boddy, 2016).
Prevention of pathogens is critically importance in agricultural production systems. In the last decades, the
available methods of prevention for the conservation of sustainable agriculture have been evaluated, with
emphasis on the importance of using environment friendly and safe methods. In this context, the biocontrol
is good and safe alternative of synthetic fungicides, and fulfills consumer requirements for more natural and
healthy food (Martinez-Romero et al., 2008 ; Gachango et al., 2012). The biocontrol has been shown to reduce
Botrytis infections successfully on flowers and fruits in many crops using antagonistic microbes and has potential
future (Donmez et al., 2011; Boddy, 2016).
In fact, many microorganisms have been recruited as biocontrol for various plant diseases, since they have the
capability of synthesizing bioactive products that constitute a library of compounds with a large and privileged
structural diversity, showing a variety of biological activities (Sihem et al., 2011). The search for new antifungal
microorganisms with greater potency has been progressed slowly (Gupte et al., 2002). In purpose of screening
for a new antifungal microorganisms, several researches were oriented towards isolation of new microorganism’s
species from different soils and ecosystems (Mellouli et al., 2003; Errakhi et al., 2007). Among the microorganisms,
Bacillus species are one of the largest source of bioactive natural products (Emmert and Handelsman, 1999).
Several studies have confirmed that Bacillus species have a wide range of antimicrobial activities (Nayak et al.,
2017), since they are used as antifungal and antibacterial (Cukurovali et al., 2006 ; Yuan et al., 2012).
Bacillus species have the ability to form endospores and synthesize a wide spectrum of metabolites, and they are
often considered beneficial and safe to both plants and environment (Shoda, 2000). Bacillus antagonistic effects
against fungal pathogens may attribute to several compounds, such as antibiotics, volatiles and chitinolytic
enzymes. Several Bacillus species produce enzymes that degrade chitin, an insoluble linear polymer of 3-1,4-
N-acetylglucosamine (GIcNAc), which is the second most abundant polysaccharide in nature and the major
component of most fungal cell walls (Sadfi et al., 2001). Therefore, chitinases are used as potential biocontrol
agents for many fungal pathogens through its chitin degradation activity (Gomaa, 2012). The aim of the present
study is screening and testing the effectiveness of some local Bacillus isolates for being used as biocontrol agent
for B. cinerea, the causal agent of gray mold disease, in vitro.

Materials and methods

B. cinerea isolation and spore suspension preparation

Botrytis cinerea was isolated from strawberry fruits (Akeed et al., 2018). The isolate was subcultured on potato
dextrose agar (PDA) for 15 days at 25°C in a 12hrs light period to stimulate conidia formation. Spores suspension
was prepared by flooding the culture with sterile distilled water containing 0.1% (v/v) Tritonxioo, and dislodging
spores from the hyphae by using a sterile glass spreader. The conidial suspension then filtered through sterile
absorbent cotton wool plugs to remove any hyphal fragments, and the number of spores in suspension was
counted using a hemocytometer and adjusted to 10° spores/ml by dilution with sterilized distilled water (Ménaco
et al., 2009).

The Arab Journal for Arid Environments 13 (1) 2020 15 2020 (1) 13 dalsl cliedt 3y yall At




Bacillus strains

Samples of soil were collected from different locations of Syria (Damascus, Damascus countryside, Sweida,
Salamiyah, Deir ezzor) between 2015 and 2016. 10g of each soil sample were thoroughly mixed in 90mi
of sterile distilled water in sterile flasks. Aerobic, Gram-positive spore-forming bacteria were isolated after
heating the soil suspensions at 80°C for 10min in order to kill vegetative cells. Single bacterial colonies
were obtained by plating of serial dilutions of soil samples on nutrient agar (NA). Colonies were streaked
on successive NA plates to obtain pure cultures. Plates were incubated at 30°C until bacterial colonies
developed, kept at +4°C and subcultured every two-months. Subsequently, selected isolates were maintained
in 20% glycerol at -80°C. The inoculum from each of Bacillus isolates was prepared by inoculating 10ml of
sterilized NB in 50ml test tubes with loop full of pure cultures and incubated overnight at 200 rpm and 30°C
until the optical density at 600nm reached 0.15 which equal about 2x108 CFU/m| (Ammoneh et al., 2014).
Antagonistic activity of Bacillus isolates against B. cinerea

In vitro antagonism tests were performed on NA in 12x12cm Petri plates (divided to 9 parts) by applying
a dual culture technique. 2ml of B. cinerea spore suspension were diffusion across the whole of the plate
and incubated at 25°C for 24hr, the tested isolates of Bacillus were transferred from two-day old cultures
to the center of every parts by using sterile toothpicks. After incubation for 5 days Bacillus isolates which
have antagonistic activity formed inhibition zone (clear zone CZ) around the bacterial growth zone (GZ).
Antagonistic efficiency of isolates was estimated by calculating the ratio of the diameter of clear zone to
growth zone (CZ/GZ).

Secondary screening for selected isolates which have efficiency more than 1.5 was carried out, where 10ul of
24-48 hrs culture of Bacillus isolate (2><1O8 CFU/ml) were pipetted in the center of NA plate 9cm, and 10ul of
B. cinerea spore suspension were cultivated in 2.5cm from the center of plate. Growth inhibition of B. cinerea
was estimated by the formula: GI= (R1-R2)/R1*100, where Gl is the percentage of growth inhibition, R1 is the
radius of fungal growth from the point of inoculation to the colony margin towards the edge of Petri dish after 5
days of incubation as a control value, and R2 is the radius of fungal growth from the point of inoculation to the
colony margin towards the center (Bacillus growth zone). Growth inhibition was categorized on a scale from 1
to 3, where 1= 1 to 25%; 2= 26 to 50% and 3= 51 to 75% growth inhibition (Sadfi et al., 2001).

Detection of chitinolytic activity

The selected isolates of Bacillus spp. exhibiting antifungal activity against B. cinerea were cultured on a synthetic
medium containing (g/): 1 g K2HPO4; 1g NH4Cl; 0.5 g CaCl2.2H20; 2 g Na2HPOs4; 0.5g NaCl; 0.5g MgS04.7H20;
0.5g yeast extract; 20g agar and 0.5% colloidal chitin. Isolates that have chitinolytic activity showed clearing
zones on colloidal chitin agar, and the chitinolytic efficiency of isolates was estimated 5 days after incubation at
30°C by calculating the ratio of the diameter of clear zone CZ to growth zone GZ (CZ/GZ).

Colloidal chitin preparation

The colloidal chitin was prepared according to the method described by Rodriguez et al., (1983) with some
modification: 20g of chitin were dissolved in 500ml of concentrated HCI. The chitin was added to the acid
with stirring strongly at 25°C until dissolved (1.5-2 hrs). The mixture was incubated in water bath at 37°C
with gentle stirring until the mixture became clear (0.5hrs), then it was filtered using glass wool to remove
impurities and particles that did not dissolved. The filtrate was added to 5 liters of cooled distilled water
with stirring for 0.5hrs, then placed at 4°C without stirring for 24hrs. The precipitate was collected and
washed with distilled water using centrifuge until pH value 5-6, then stored in the dark at 4°C until used.
10ml of colloid chitin were taken and dried at 80°C for 24hrs to calculate dry weight and determine the
concentration of chitin.

The inhibitory effect of cell free supernatant of Bacillus isolates (in vitro)

A liquid culture of selected isolates was performed on NB medium with 1% colloid chitin and incubated at 30°C
with constant shaking at 200 rpm for 48hrs. The culture was removed and centrifuged at 8000g for 10min.
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Cell free supernatant was obtained by filter (0.22um) sterilized and tested for antifungal activity. Two wells (5
mm in diameter) were made in NA plate on the opposite side 2.5cm from the center of plate using a sterilized
cork borer, subsequently wells filled with 200ul of filtered supernatant. 10ul of B. cinerea spore suspension
were inoculated in the center of NA plate, and 10ul of bacteria suspension were inoculated on a distance 2.5
cm from the plate center. Plates were incubated for 5 days at 25°C.

For primary molecular detection of antagonistic and chinolytic enzymes in crud extract of selected Bacillus
isolate, it was divided into three parts using concentration tubes (sartorius, vivaspin 2) and centrifuged at
8000g for 30min. The filtered crude extract concentrated first using a 30kDa MWCO tube, then the supernatant
concentrated using 50kDa MWCO tube. These three fractions (less than 30kDa; from 30kDa to 50kDa; more
than 50kDa) were tested on chitinase screening and antifungal testing plates. Protein determination in samples
was performed according to Bradford (1976) and bovine serum albumin was used as a standard.

Bacillus strain identification

The primers BacF (5-GTGCCTAATACATGCAAGTC-3’) and BacR (5-CTTTACGCCCAATAATTCC-3’)
flanking a highly variable sequence region of 545 bp towards the 5’end of the 16S rDNA region were
used in polymerase chain reaction PCR (Nair et al., 2002). Genomic DNA was extracted and purified using
DNA extraction kit according to the manufacturer’s recommendations (Qiagen, Cat. NO. 69104). PCR
mixtures were prepared using 20ng of template DNA, 0.2uM of each primer, and hotstar taq master mix kit
(Qiagen, Cat. NO. 203446). Amplification was done under the following conditions: 5 min denaturation step
at 94°C, followed by 40 amplification cycles (1min at 94°C, 1min at 55°C and 2min at 72°C) and an extra
extension step of 10min at 72°C. PCR products were separated on a 1.2% agarose gel to which ethidium
bromide was added and photographed under UV light. Amplification products were purified using QlAgick
Gel Extraction kit (QIAGEN, Cat. No.28704) and sequenced on both strands using an ABI 310 sequencer
machine (Department of Molecular Biology and Biotechnology, AECS). The sequences were subjected to
a BLAST search against the full GenBank database available at NCBI public database using Basic Local
Alignment Search Tool for Nucleotides (BLASTN).

Results and discussion

Screening of Bacillus isolates for antagonistic activity against B. cinerea

Three hundred seventy eight isolates of Bacillus were tested for their efficacy in inhibiting growth of B. Cinerea
and only 123 of them showed clear inhibition zone. This clearly suggested that these isolates possess antagonism
against B. cinerea in vitro, that may attribute to the production of antifungal compounds which reduced the
mycelial growth of B. cinerea by forming an inhibition zone. The results of the in vitro dual culture screening
revealed that 54 isolates reduced the mycelial growth of B. cinerea with high efficiency, where 31 isolates of
them were obtained from Damascus countryside, 18 from Deir ezzor, 3 from Salamya, and 2 from Sweida. These
isolates were subject to additional screening step (Figure 1).

Figure 1. Secondary screening of selected isolates, example of in vitro inhibition assay.

a: control; b: Bacillus isolate showing their ability to inhibit growth of B. cinerea.
Bacteria in the center and fungi in the four corners.
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The results also showed that 7 isolates named B1, B19, B119, B190, B251, B262 and B307 were within
category 3 (Table 1), and B307, isolated from Salamiyah, exhibited the highest growth inhibition of B. cinerea
(68%) followed by the isolates B262, B119, B251, B190, B19, and B1 with an inhibition of 57, 56, 55, 53, 53,
and 52% respectively. Several studies have pointed to the use of Bacillus species to inhibition of Botrytis
cinerea growth (Table 2).

Table 1. Effect of Bacillus isolates from Syrian soils on in vitro growth of Botrytis cinerea
(secondary screening).

Bacillus spp. Gl Bacillus spp. Gl Bacillus spp. Gl
Isolates category'’ Isolates category’ Isolates category'’

B 1 3 B 139 2 B 220 2

B 19 3 B 144 1 B 223 2
B 23 1 B 156 1 B 227 1
B 29 2 B 166 2 B 228 2
B 38 1 B 167 1 B 230 2
B 42 2 B 169 2 B 241 2
B 51 2 B 171 2 B 247 2
B 57 1 B 172 1 B 250 1
B 61 2 B 187 1 B 251 3
B 81 2 B 190 3 B 256 2
B 106 2 B 191 1 B 262 3
B 114 2 B 195 1 B 280 1
B 116 2 B 196 2 B 284 1
B 118 1 B 198 1 B 293 2
B 119 3 B 203 2 B 304 1
B 124 1 B 204 2 B 307 3
B 126 1 B 207 2 B 375 2
B 136 2 B 209 2 B 377 2

! Percent growth inhibition was determined 5 days after incubation using Whipps’ (1987) formula. Values were categorized on a scale from 1
to 3, where 1: 1 to 25%; 2: 26 to 50%; 3: 51 to 75%.

Table 2. Antagonism activity of Bacillus spp. against Botrytis cinerea.

Bacillus spp. Growth inhibition activity Reference
Bacillus sp. 53% Kefi et al., 2015
B. mojavensis 65% Nihorimbere and Ongena, 2017
B 307 68% Current study
B. amylolyquefaciens 69% Nihorimbere and Ongena, 2017
B. thuringiensis UM96 70% Martinez et al., 2014
Bacillus subtilis strain GA1 70% Toure et al., 2004
B.amylolyquefaciens 83% Nihorimbere and Ongena, 2017
Bacillus subtilis 92% Gao et al., 2017
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Detection of chitinolytic activity

The results showed that among the seven isolates that exhibited the highest rate of inhibition of B. cinerea
growth, only B307 was able to hydrolyze colloidal chitin and to form large clearing zones around the growth
zone with efficiency 2 (figure 2), therefore this isolate was selected for further studies.

Figure 2. Chinolytic activity on agar medium showing clear zone around Bacillus growth zone.

Bacillus strain B307 identification

Identification of isolate B307 was performed using 16S DNA gene sequences. The nucleotide BLAST similarity
search analysis, based 16S DNA gene sequence revealed that this isolate belongs to the Bacillus genus.
The closest phylogenetic neighbor according to the 16S DNA gene sequence data for B307 was Bacillus
licheniformis, with 99% of homology (Accession number KY196419.1). Lee et al, (2006) have reported the use
of strain Bacillus licheniformis N1 for the biological control for tomato gray mold caused by Botrytis cinerea.
In vitro inhibitory effect of cell free supernatant of Bacillus licheniformis B307

Current study results showed that the cell free supernatant of Bacillus licheniformis B307 strain was sufficient
to inhibit mycelium growth (figure 3a). However, for the other tested isolates, the inhibition of B. cinerea
growth was restricted by the presence of bacteria cells (figure 3b).

S

Figure 3. in vitro growth inhibition of B. cinerea growth by aciIIus on nutrient agar medium and
by cell free culture supernatant, a: B307, b: B119.

Three major parts of B307 crude extract (2: less than 30kDa; 3: from 30kDa to 50kDa; 4: more than 50kDa)
were fragmented and examined for their antifungal and chinolytic activity (Figure 4).

>

Figure 4. Test of chitinolytic (a) and antifungal activity (b) fr: 1: crude xtract; and fractions (2:

less than 30kDa; 3: from 30kDa to 50kDa; 4: more than 50kDa). 50l (protein concentration: 10ug/ul)
from each part was added to each sterile filter paper 5mm.
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The results also showed that fraction no. 4 had the highest chitinolytic and antifungal activity against B. cinerea
whereas fraction no. 2 did not show any activity. Fractions no. 3 and 4 will be purified to determine their chitinase
activities in afuture studies. Many researches have been recorded isolation and purification of chitinases produced
by Bacillus licheniformis of different molecular weights: 89, 76, 72, 66, 62, 59, 53, 49, and 42kDa (Kudan and
Pichyangkura, 2009; Takayanagi et al., 1991; Trachuk et al., 1996). A number of studies have indicated the
effectiveness of the produced chitinases from Bacillus licheniformis in inhibiting the growth of a number of plant
pathology fungi (kim et al., 2007; Gomaa 2012).

Conclusion

The results of this study demonstrated the ability of the local Bacillus isolate Bacillus licheniformis B307 to
inhibit growth of B. cinerea in vitro. This ability associated with a chitinolytic activity, and the free cell crude
extract of its liquid culture showed ability to inhibit the growth of the fungus and production of chitinase. We
will investigate the optimization of chitinase production from the selected strain B307 and test its antagonism
against B. cinerea in vivo.
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Abstract

This study was conducted to isolate and identify some species of Plant Growth Promoting Rhizobacteria (PGPR)
form three biofertilizers; Rhizobacterin, Phosphorine and Potassiomag. Specific bacterial media were used
for Isolation and identification of bacterial species. The isolates were identified according to its cultural and
morphological characteristics, gram staining, microscopy examination, motility and biochemical characteristics.
The results showed that the isolates which identified from Rhizobacterin were nitrogen-fixing bacteria Azotobacter
chroococcum (NFBac). We also isolated and identified two other isolates; phosphate mobilizing bacteria
Pseudomonas fluorescens (PSBpf) and Potas solubilizing bacteria Bacillus circulans (KSBbc) from commercial
complex Phosphorine and Potassiomag, Respectively.

Key words: Plant Growth Promoting Rhizobacteria (PGPR), Azotobacter chroococcum, Pseudomonas
fluorescens, Bacillus circulans, Isolation, Identification.
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Introduction
Plant Growth Promoting Rhizobacteria (PGPR) are a multivariate group of bacteria found in the plant's
rhizosphere, that stimulate qualitative and quantitative growth by facilitating plant uptake soil materials, Change
the concentration of growth hormones such indole acetic acid (IAA), Gibberellic acid, cytokinin, ethylene, nitrogen
fixation, dissolving mineral phosphate, potassium and other nutrients (Saharan and Nehra, 2011; Singh, 2013).
PGPRs are used as bio-fertilizers products that containing bacterial cells of different species, which have the
potential to convert the important nutrients from a non-available form to available nutrition for plants (Nalawde
and Bhalerao, 2015). Bio-fertilizers have important place in the plant nutrition, because of they are the most
environmentally friendly among other nutritional supplements, and improving plant growth and productivity
(Sylvia, 1997; Chen et al., 2007 ; Abdel Ghany et al., 2013), and inhibits the effect of pathogens on plant by
contrasting with pathogens by producing siderophores, antibodies and cyanide gas (Bouizgarne, 2013; Jee,
2007; Sivasakthi et al., 2014).
Bin Ishak in (2008) isolated and characterised -described some of the bacteria found in the bio-fertilizers. Many
researchers have isolated and characteristics PGPRs from the rhizospher of many plants, isolating several
bacterial species that bio fixing atmosphere nitrogen gas, solubilization phosphorus or potassium, depending on
cultural characteristics of bacteria, microbiological characteristics, movement and biochemical tests (Karpagam
and Nagalakshmi, 2014; Tulajappa et al., 2008 ; Jiménez et al., 2011 ; Sachin and Misra, 2009 ; Raja, 2012 ;
Sharma and Rai, 2013; Sharma et al., 2011; Slepecky and Hemphill, 2006; Aslim et al., 2002).
The importance and aims of the research:
The importance of this research comes from the emergence of the concept of clean agriculture that free of
chemicals and organic agriculture, the consumer's need for food free of chemical compounds and the ability of
PGPRs bacteria to stimulate plant growth and increase its productivity and reduce the use of chemical fertilizers
to convert nutrients that are not available to plants by biological processes of the form available for absorption,
Therefore, the objective of the research isolated these bacteria from some commercial preparations containing
them and identification, for using later as bio fertilizers and improving the efficiency of the bacteria found in the
bio fertilizers in the optimal supply of the plant major elements N.P.K

Material and Methods

The research was carried out within microbiological laboratory and soil and water sciences research laboratory
at the Faculty of Agriculture, Tishreen University (Lattakia, Syria).The following medium, reagents and diagnostic
methods were used:

1- Sampling:

The study samples were taken from the following commercial complexes:

1-1 Rezobacetrin: A bio-fertilizer used on field crops vegetables and fruits. Its effectiveness was because of
containing high numbers of fixed nitrogen bacteria loaded on pitmos, that were found on the roots plant and
surrounding soil area with high efficiency during plant life. 1g was taken from the commercial product and
underwent several dilutions and then inoculated on the bacterial SMSA medium and the Ashbys Mannitol
Agar medium within the Petri dishes and incubated at 28 °C for three days. We are performed isolation and
purification until we obtained pure bacterial colonies and then conducted the tests, and left bacterial dishes
for a week until the distinctive color of the bacterial isolates studied (Abdullah and Abis, 2015; Al-Moussawi
and Jabr, 2012).

1-2. Phosphorin: An Egyptian commercial complexwhich is containing a very active bacteriain the solubilization
unavailable tri- calcium phosphate into available mono-phosphate of the plant. These bacteria soon multiply
and spread in the root area of the plant and supply it with phosphorus necessary during different plant growth
stages. Pikoviskaya’s Agar medium was prepared, and then taken (1 g) of the commercial complex. It was
underwent to several dilutions and inoculated on the Pikoviskayas Agar medium within Petri dishes, then
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incubated the dishes at a temperature of 33°c for three days, and repeated the isolation until Single and pure

bacterial colonies for characterization (Sharma et al., 2011).

1-3- Potassiumag: An Egyptian commercial complex, a bio-fertilizer containing a solubilization potassium

bacteria that used to fertilize a wide spectrum of field crops, vegetables and fruits. We prepared the specialized

medium of the bacteria Glocuse- Yeast extract-CaCOs, then was taken (1 g) of The commercial product and

given several dilutions and inoculation on the Glocuse-Yeast extract-CaCO3s medium within Petri dishes. The

dishes were incubated at 28 ° C for three days. We repeated the isolation and purification process until the pure

bacterial colonies (Lisdiyanti et al., 2003).

2- Isolation and identification of the bacteria:

2.1 Bacterial media used in morphological diagnosis and movement test:

The following media were prepared:

» Sucrose Mineral Salts Agar, a general medium for the isolation of nitrogen-stabilizing bacteria (Krueger et al.,
1970). The medium consisted of the following chemicals, per liter: sucrose, 1g ; NaCl, 1g ; MgSO4'7H20, 0.2g
; KH2POs4, 1.2g ; (NH4)2HPO4, 5.5g ; FeSO4-7H20, 10mg ; ZnSO4-7H20, 10mg ; MnSO4-H20, 7.8mg ; CaClz-
2H20, 5.6 mg ; and CuS04-5H20, 0.10mg ; in demineralized distilled water, final pH 7.2.

* Ashbys Mannitol Agar, an medium that specializes in the isolation of the Azotobacter chroococcum, an
atmospheric stabilizer (Technical Data, 2011).

* Glucose-Yeast extract- CaCO3 a specialized medium for the isolation of Fraturia aurantia bacterium solubilization
potassium (Lisdiyanti et al., 2003).

» Pikoviskayas Agar, a specialized medium for the isolation of Bacillus megaterium bacterium solubilization
phosphorus (Technical Data, 2011).

* Motility Test Medium used for motion test (Green et al., 1951).

* Pseudomonas F Agar was used to classify and differentiate bacterial species of the Pseudomonas species.

2.2 Bacterial media used in Biochemical Tests:

The following media were prepared:

Nutrient Gelatin was used to test gelatin liquefaction (Difco and BBL Manual, 2009) .Starch Agar (Technical Data,

2011) was used to test for starch degradation. Kligler Iron Agar (Technical Data, 2011) used to test amino acids

decomposition. Tryptophan Culture Broth was used for the test of indol (Conda, 1960). Phenol Red Broth Base

(Technical Data, 2011) was used to test the digestion of sugars. Glucose Agar (Technical Data, 2015) was used

to test oxidase. Methyl Red Voges Proskauer Broth (Technical Documentation, 2001) was used to test Voges

Proskauer. All the media were sterilized at 121° C for 20 minutes.

2-3- Reagents used for biochemical tests:

lodine solution was used for test starch degradation, Dimethyl phenylene diamine hydrochloride for test oxidase,

oxygen water 3 to test catalase, Methyl Red, And Alpha-naphthol and potassium hydroxide regents (Voges-

Proskauer-regents) VPA and VP B (Technical Documentation, 2001)

2-4- Classification of bacteria:

Bacterial isolates were classified according to:

-Agricultural characteristics of general and specialized media (colony shape, color, texture, height, edges,
size).

-Gram stain for differentiation between gram-negative bacteria and gram-positive bacteria and their microscopic
properties.

-Movement test to diagnose bacteria whether they are moving or not moving.

-Biochemical tests (catalase - oxidase - sugar fermentation: glucose, sucrose, lactose, mannitol - gelatin
liquefaction test - indol test - starch test - Voges Proskauer test - amino acid decomposition test).
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Results and Discussion
1 Identification using the cultural characteristics:
The isolates obtained from commercial rhizobacterin showed distinct and similar growths in the general
medium Sucrose Mineral Salts Agar (SMSA). They gave small, smooth, sticky, dark-colored circular colonies
that were transformed into a brown color over time, as shown in Table.1 and Figure.1, Otherwise, the colonies
on Ashbys Mannitol Agar of all the isolates colonies were bright, convex, sticky, medium to large in size,
transparent, dense and covered the surface of the dish, and isolated these bacteria, the medium on which
they grow and gave brown to the medium over time. As shown in (Table.1 and Figure.1). These results
correspond to (Benson, 2001; Bergey's, 2004), which showed that the coloration of colonies of brown color on
the specialized medium of nitrogen-based bacteria is due to the formation of water-soluble pigments to protect
the nitrogenase enzyme of atmospheric oxygen oxidation because Azotobacter bacteria are mandatory, and
the appearance of brown is considered a taxonomic characterization of the species Azotobacter chroococcum
for bacterial species of the same genus.
Whenever isolating and purifying the bacterial isolates from the commercial complex Phosphorin to the
specialized medium Pikovaskaya's Agar, all the isolates studied showed small to medium sized circular colonies
with regular edges, white turned dark gray with time, soft cotton appearance, and formed a transparent ring
around the bacterial colonies, Whereas, the isolates on medium Pseudomonas F Agar have yellow colonies
that are characteristic of the Pseudomonas flourescens, as shown in (Table.1 and Fig.1). These results
correspond to (Rhodes 1959; Mayz et al., 2013; Suman et al., 2016 ; Kipgen and Bora, 2017). They pointed
out that the hallo zone of solubilization of tricalcium phosphate on Pikovskayas agar medium formed around
the bacterial colony and that the yellowish yellow color is the result of the production of bacteria to the yellow
color flourescein green, a classification characteristic of the species Pseudomonas fluorescens, and the more
the diameter of this transparent ring, the more efficient bacteria to dissolve the phosphorus and convert it to
the form available plant (Karpagam and Nagalakshmi, 2014).
It was also observed that the colony form of the isolated bacterial isolated from the commercial Potassium
complex and inoculated with the specialized medium Glucose- Yeast extract- CaCO3 was convex, medium,
sticky, transparent ring in the insulation medium, and gave light orange color to this medium. As shown in
(Table. 1 and Figure.1). These results are consistent with similar studies (Nakamura and Swezey, 1983; UK
Standards, 2015) and are representative of Bacillus circulans.

Tabel 1. Cultural characteristics’ for colonies of bacterial isolates.

Height and

Shape of

bacterial isolates Medium Bacterial isolate Size edge color
! . Non transparent
AMA brlght,_cwcular, Mediate Cor_lvex takes brown over
. . sticky height ti
Rhizobacterin Ime
isolates Non transparent
small, smooth, . . P
SMSA sticky, circular Smal Little height | takes tiirrcr)]\gn over
Phosphorin Pikovaskaya,s : . .
isolates Agar Circular Small | Little height muddy gray
Po;[sagztjerzag GY- CaCO, Sticky, circular Mediate rr;]eecligu;]t[n muddy orange
* Mediate: diameter of colony between 2- 3 mm, Small: diametr of colony less than-2 mm.
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Fig 1. Cultural characteristics of isolates in nutrient media: A: Rhizobacterin isolate colonies
on AMA medium were bright, convex, sticky, medium to large in size, transparent, dense and
brown. B: Rhizobacterin isolate colonies on SMSA medium small, smooth, sticky, dark-colored
circular colonies. C: Rhizobacterin isolate colonies on Pseudomonas F Agar medium have yellow
colonies that are characteristic of the Pseudomonas flourescens. D: Phosphorin isolate colonies
on Pikovaskaya,s Agar medium were small to medium sized circular colonies with regular
edges, white turned dark gray with time, soft cotton appearance, and formed a transparent ring.
E: Potassiumag isolate colonies on specialized medium Glucose- Yeast extract- CaCOs were
convex, medium, sticky, transparent ring in the insulation medium, and gave light orange color
to this medium.

3- Identification by pigmentation, microscopy and Motility test:

It was found that the bacterial cell form of the bacterial isolates from the commercial rhizobacterin comlex
was short to oval, gram-negative, often in the form of pairs, a real movement in the Motility Test Medium, as
shown in Table.2, Figure.2, and these results are consistent with Azofobacter chroococcum in similar studies
(Abdullah and Abis, 2015 ; Tejera et al., 2005 ; Tulajappa et al., 2008; Jiménez et al., 2011 ; Sachin and Misra,
2009 ; Sharma and Rai, 2013 ; Dadook et al., 2014).

Tabel 2. Identification bacterial isolates according to pigments, microscopy and Motility test.

Bacterial isolates Gram pigment Bacterial shape Motility
Rhizobacterin - Short rod, oval +
Phosphorin - Short rod in pairs T+
Potassiumag T Rod in chain T+
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Fig 2. Bacterial cells for the bacterial isolates under microscope (100X): A: Rhizobacterin isolate
is short rod, gram negative. B: Phosphorin isolate isolate is short rod, gram negative.
C: Potassiumag is short rod, gram negative.

All bacterial isolates of commercial phosphorin were Gram-negative, short-rod in pairs and mobile when
tested in the Motility Test Medium, as shown in Table 2 and Fig. 2, corresponding to the Pseudomonas
fluorescens Similar studies have isolated and characterized them (Rhodes, 1959; Bergey's, 2004; Mayz et al.,
2013 ; Suman et al., 2016 ; Kipgen and Bora, 2017).

For all bacterial isolates of commercial potassiumag were Gram- negative and the bacterial cells were shown
to be very short-rod in chain, a real active movement when tested in the Motility Test Medium, as shown in
Table 2 and Figure 2, which agree with characteristics of bacterial specie Bacillus ciculans in similar studies
(Burdon et al.,1955 ; Nakamura and Swenzy, 1983; Bergey's, 2004; UK Standards, 2015)

4- Identification by biochemical characteristics:

Table 3 shows the characteristics of the bacterial isolates studied according to the biochemical tests (catalase
test - oxidase test - sugary fermentation: glucose, sucrose, lactose, mannitol - gelatin liquefaction - Ethanol
test, Indole test - starch test - Voges Proskauer test).

It was found in Table (3) that the results of biochemical tests of all isolates of the commercial rhizobacterin are
consistent with the biochemical tests of the bacterial species Azotobacter chroococcum (Abdullah and Abis,
2015; Bergey's, 2004; Tulajappa et al., 2008; Jiménez et al. 2011); this indicates that the tested isolates are
traceable to the bacterial specie Azotobacter chroococcum.
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Table 3. Biochemical characteristics for bacterial isolates.

; . Bacterial Isolates
Biochemical tests : : - -
Rhizobacterin Phosphorin Potassiumag

Sucrose o - +
Glucose ++ ar +
Mannitol T + +
Lactose it - +

Ethanol - + -

starch test it - T
catalase test it + +
oxidase test i T 1
Gelatin hydrolyse i + +

indol test - > -
Amino Acids Hydrolysis ) } +.

test
NaCl 7% + +
Voges Proskauer test - + -

+: positive . - : negative

The results of the biochemical tests of isolated bacterial isolates of commercial phosphorin with Pseudomonas
fluorescens are similar with studies (Rhodes, 1959 ; Bergey's, 2004 ; Mayz et al., 2013 ; Suman et al., 2016
; Kipgen and Bora, 2017) (And thus the experimental isolation follows the bacterial specie Pseudomonas
fluorescens. Biochemical tests for bacterial isolates isolated from the commercial potassiumag complex have
been followed by Bacillus circulans and are consistent with the results of similar studies (Burdon et al., 1955;
Nakamura and Swenzy, 1983 ; Bergeys, 2004 ; UK Standards, 2015) The tested isolates are traceable to
bacterial species Bacillus circulans.

Conclusion and recommendations:

Azotobacter chroococcum isolates were obtained from rhizobacirin complex, Pseudomonas fluorescens from
commercial phosphorin, and pure isolates of Bacillus circulans from Potassiumag. The isolates of studied
bacterial could be used in plant bio-fertilization and integrated pest management programs.
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