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This thesis was submitted in fulfillment of the requirements for obtaining
a master's degree at the Faculty of Agricultural Engineering at the
University of Aleppo in the liberated areas
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It is herby to certify that the work described in this thesis:

(Biology of Root knot nematodes (Meloidogyne incognita) and its effect
on the growth of tomato crop (Lycopersicon esculentum Mill) under field
conditions in Aleppo (Azaz) is the result of the author,s own investigations
under the supervision of Dr. Emad Al Khattab from Facully of Agriculture,
Aleppo University in the liberated areas and any references to other
researcher's work has been duly acknowledged in the text.
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gl dused 2ie Meloidogyne incognita duyial) siall lagilessy (ssaall 5056
P4 I —— Aoy cainall B (il poanadl o dall 3o e (gl e
Gligius dwed 2ic Meloidogyne incognita 4 )iadl seell 1agilaiy (g9aall 57
79 J,J;ﬁml\‘;_%g@h;l\ goanall o adall e e gl e
ligise dued 2ic Meloidogyne incognita dyial) siall lagilessy (ss2all 5058
79 Yol Ciiall (g3l goanall o dgall sae e gl (1
Gligiee dusd ic Meloidogyne incognita 4:ydal) sgall lagilasts (gganll 59
<[ S 2y pg Aiall (B (5l gaeaall o diall 2o e agull (e

23



JsY) Juadl

daaayal) Aoyl
:4aan¥y L) Oagall -1
* Annual herbaceous L,,Jp (e <l s Lycopersicon esculentum Mill 8ysall
LAglgiay) shlial 8 Perennial yaaag dviedl shalicl)
9M5SYly Liddsss gyl A alig Apgind) oy Tassl) 1S05al 539000 LLa¥) (gl
(1997 g p5lly le) sl
) d ey ydie gualadl i) 8 Gl Gaailil ddaulgs Lyl 59l claa
(Naika et al., 2005).Jacss¥1 (3yélly Lt il &5 ¢ Ll (339 Cagin
Lycopersicon (A. Gary) Brezh ddg aall 4yl 40 Sl 5y90 3l S almeY) 2y
(Kulkami and Deshpande, -4c sy jall §)sa0ll Caldl (K3 esculentum var. cerasiforme
.2006)

bl e Ll e dbigha 35l sl ) sl ¢ Sy ode LIS Aad) 8 5ye0ill e )
Al Lalal) Lebedl bl ey Lt sanal) LA Gl 8 el (5ed5 calud)
aailly 3)s¥) £lgia¥ (Hyoscyamus niger L.) 25! il il Jie Solanaceae duilaidll
U535 —lls Hyoscyamine aalo—wsigll 28 Qe clasgldll (any e dpa)l)
&llys Atropa belladonna L.(Deadly)( —eadl <) Wl ol «lixSy Scopolamine
Oms Y Hyoscyamine Oselo—ssigll (e classldll (any e clall ehial olgaY
Belladonine (yig->lully Apoatropine (s sy Scopolamine (¥ Sl cAtropine
(1997 <gslls le)

((oall) faa ke, € ¢(Leaisail) tomat ¢ Lilewd ¢Lud 3) tomate :5)sall ZaSLal) laws)
«(Wlay)) pomodora «(<l—<all) jitomate «(Nahuatl) tomatl «(\issdl casia)tomato
(Naika et al., 2005). (Swahili) nyanya

Qralae o JoY) O iy el allall eladl puea 3 yualal) cdgll i 5ysud) 55
Jialae S anl 339 (1997 ¢ ylly le) Z LY ls daloall Cun (ha Al 5wl
o Al ) 808 ey llgis g Jaceg) (35l dabaie (ol b e ) hal) il )
acs 8youid) Ognans (Bprill Gad Jie (Aiaall) dadladl) cilaiial e JIC S 8
.(Aghajanzadeh et al., 2010) &3\ ¢5yganll

Clatia Bygen o (368 AUl 3501l e 80% (e ST G Alian ) il s
. (ENV/IM/2008) <3l dasles daiae



f bl i) -2

Solanaseae dxlaadlll 4l adll ) Lycopersicon esculentum Mill 8ysaidl ol (i
Dl Bldaie Cia ) i S Tubiflorales jLay¥) bl 45 4 el
-Regnum PlantarumAslall dSleall iy (53l Pterophyta awill x21ll Angiospermopsida
A yailly A pall g ymdd) e i 53 3000 (e SiS| Solanaceae dh—adll a4
Ladal) by (Petunialusiall) A€ 5al) JlayYly (Aads ¢ laidly 8y50 Uallay)
.(Lee et al., 2007) (Datura, Nicotiana tabacum)

18 gaiall doakally dad) ) dandl) -3

con TS Ll Sl oSl ity
(1997 cguslly (o) Lyes L)
Nsall (30 %6 es cola AL Leis 0 %94 o o wsial) 8 dnilall 5ypall 5yt (ggias
Al elpead) §yoanll LAl Al oSl (1) Jgaadl jedasg (Al dulal)

ddls 53l 100 < b a;am\ shraad) By saial) el el Ui (1) dgas

4/1“ L.\

Slleally Lgall Cag lally g9 sall i

sl salal) sl salal)
&L 327.59 - 230.91 C Cpalud ¢ 9.09-8.33 alli
3 8asg 15145.45 A Cpalid £76.67 — 44.83 lhua g S
&l 0.98-0.67 B1 el ¢ 16.38 - 11.67 g
il 11.67-9.68 B3 (puls £3.64 - 3.62 axad
i 0.81-0.33 B2 (i, ¢ 7.57 Liguac alesl
il 1.72-1.29 B6 (saalid | alitsSie 46781.82 Ol
il 18.33-9.82 E omelid | aleg Sue 167241 Jsiin)
ahe g Sue 283.3-83.3 K Celi ¢k 500 - 379.31 By Y
a5 )Sae 1836.36 Wi og)S | ale 181,82 - 145.1 FPTAILS
e s Sae 16533.3-8163.6 | Luw (g S #l 8.33-4.01 s
L 116.67 - 56.9 asisa | ile 206.9-116.67 a5 yika
#Le 4833.33 - 3600 aaligy &L 86.21 ol s
a9 K 1982.76 Q9% &l 3.09 - 1.50 eliy
il 2.07-1.83 ke a5 Sae 1241.38 asaiall
#Le 46.55 OsSibia
(ENV/IM/2008)




Akl po ey T b Aagall danally gl ailadd]l ld LN e Byl L e
5B Wiy Cajed LS ((Smidova and 1220, 2009) C (yelisy ((msSalll) clasigisig lSI) (pa
-(Radzevicius et al., 2009)dwd,ll LElis<e [ailiadd ¢l 32y (Aaall

sl ladll (e 3 3] 5ol el QSR 5 il e 20l d5nss ias
O Ol dabing Lo Chuai (ggind anal) Ao gia 2aly 5y Wiad «C (el o Jguanll
Lowd daig (K <E «B6 «B3 B2 Bl ualid e 5yonill 5y (s9ind WS ¢pualiadll 138
o) @AY umdll Jualas puen (8 3gnge p Lea el 5yl 3 Bagagall B3pualis
(1997 «g sl

OusSlll & _u s «(Darrigues et al., 2008) (g I il aal 55000 aa Y1 Goll) 25a
-(Shi et al., 1999) 8ysail & sas)siall LAY Cilasall (10 %83 s

(gl e 5l lgsle Joany seb GllAl A ity iy S wmy (f LY gl ¥
Sy ALl Lglatiag 8ysaill Sla e Sl Glingll (8 sl e J8Y) e %85 (s
-(Radzevicius et 1., 2009) layeg gy ¢ SLL cdBlgall il e dile Jganl)
(Roa and Agarwal, 2000; 4. ey ) dansll 2 OmsSlll Gyl 50l Byandl jiiad LS
Akanabi and Oludemi, 2004; Shrfali Ajmera, 2006).

Jas3 48 530 haliaaS g (sSlll Lmgaads ciladisisiq ISH duals (31 Guill )
Logils wlaine ge Hloe o Allg Reactive oxygen species ) ROS (d.an) 4] e
o WA ety Al ) ooy puly (CpmaeSOU aglall 513300 GO Y dles
.(Stahl and Sies, 1996; Yilmaz et al., 2006; Shrfali Ajmera, 2006) <ulauSsall )yl
Jie dneal) @bl padl jhd (a8lE ae oyl sl (abaaia) G cluhall @l WS
caniieal) cBazall ¢ogpall ¢l Sall (gl oI ¢ gtil) (A5 clineg yal)

(Giovannucci, 1991; Agarwal and Rao 2000; Heber and Lu 2002; Weisburger 2002;
Omoni and Aluko 2005; Shrfali Ajmera, 2006).

UV- Induced erythema s alall djles Jd 5y50 ) 4Ly

(Stalh et al., 2001; Porrini and Riso 2000; Mayer-Miebach et al., 2005; Shrfali Ajmera,
2006)



e Lalle §)guil) ¢ 5wl -4

Al elail paan 8 g3y ¢ il Ja—ualaa del)y o Lol [iSe yg0ll del)y Jias
«( FAO, 2017) L€ (ypale 4.8 —» )8 daliss Gaa sl (ysale 1823 3 (gyice il
Asyall b G 8y00il) gaaly jliadl) Jualaal davial) bl sl e reall a4d Ludle
Navyachree) 4. 5eY! sasiall cil¥sll 25 xigh Laabs %31 Mss Lgalss) J& 38 3] ¢ AsY)
(2020 ¢y55aT

DUSe Call 416,17 el hagll (8 89l Aoy hall Aalcudll ity opell deall e
e Aal) Jeal) o (JV) Ayl 5 me il dig o(yda Call 149282 028 Lal) culac
B9aially deg ) jall dalunall curdy a2 (7 Y] dsaS Cuin a9 By920lla Aoy ) all dalisall Can
Al Lo yall 0 Y1 cabiad L (ol Call 6740.1 0508 Lol culael Ui all 167.3 L
(o all 13243 0508 ) cudacl U€a Call 49.8 85501l de gy ) dal el carly G
O3 L) cadaed Sl (all 15,8 canly ey he Al weey 23N 4 yall (ojyral) culinly
SSa Call 23.9 cualy deg e dal e Ayl Aipall el calialg (e il 1293.7
iy Ao gy ho Aalias Ausalal) A pall Lygae cibinlg ¢ yda Call 1286.2 0308 Ll culac]
Lel)3l el s g5l QUS) la Call 686.4 2338 Talis) calae] i<a il 12.3
(2017 <Ayl

15y 9aill i) clalial) -5

Bhal) A zohms Adlall slaliall clils (e ek Hhall ) clilall (g )il 35
DU L) shal) dayn el Sl °a 16-15 5 Hled °a 25-18 (G clilall geil 40Ul
2 25-20 LAkl 4G gal) Aay ol ¢ 17-13 Sl °p 2522 Hled

@y @bl s Gelia) G cchiall e 5guill bl ddgual) 55l Joh Caliay
cblall AY) ) ity cdashal) i) culd clblall g cany ety ¢ geadl) lgdl)
5l 8yl Sla 8] Cighaa (s aey) 13 csal) sl ) 8yl = liatg sasladl)
(1997 cgslly le) Lgals) Chaay

08 b S5 celd) e B b€ llan L V) Lo Cilaall 50l s Jeas
O Alliall Al dghay #olyiig cdn il dgall Aghaylly Auyill dagh) Lealuils )92l
oo Aanla ) Aol & Gald O g Adaal) saill dalye b Adead) Al (5 %70-60
2l o Joeanll 8slal Y1 8 Aaliy Lygpam (a)¥1 (g Jaas L Vaag gl



sl daly «9%65-60 (s ol iy ¢BpS Anaal ) Ay il Aagall gl yoen LS o
a—ais 0psS5 Bs SN Alaye & eld) e LS ST Bpaul) Lo llam 1) A )
DLl Ladlas i Al pall 038 8 dughall Aoy () Glg <(Hasan et al, 2005) Ll

Laal) das

(b A€ i) 5 Jans Laa el L) Bugeadd Uil ) Jralae JBf (e Byl 323
CilaeS e dginally aal) elal) 3 ASSaa)) Apanll YV L ity el VI (e S
oslls o) shiall Pl VIS el aia¥) Algw dlls A8l 5 aliall e ddlS
(1997
2al) gaill Aliaia dyguiaall Salal) 3a5 I AELYL 6.8-5.5 8ypaull Bl PH 75
-(Naika et al., 2005)
1By 90al) sl AN Y -6

1A ) Gl -1

Ralstonia solanacearum LSl e udal) (50l Jgdll - -

Xanthomonas axonopodis pv. Vesicatoria LSl e ciwdall (608l cru.d\ -
Clavibacter michiganensis LSl e Clwiall (6)aSll ~5al - -

tduu g pdll (alpal -2

Tobacco mosaic virus or tomato mosaic virus (TMV or TOMV). -
Cucumber mosaic virus (CMV) -

Tobacco etch virus (TEV) -

Potato virus- Y (PVY) -

Potato leafroll virus (PLRV) -

Tomato spotted wilt virus (TSWW) -

Pepper veinal mottle virus (PVMV) -

Chilli veinal mottle virus (CVMv or Chivmv) -

&b g il alyeY) ST aal 3a5 Tomato yellow leaf curl virus (TYLCV) -
(Boukhatem et al, 2008) 4 )laall caats 4yladdl (shalial)

Tomato Big-Bud mycoplasma (TBB) -
1Ay hadll eyl -3

Alternaria solani 3wl dsalll (e -

Phytophthora infestans 8aliall 4adlll (aye -

Verticillium albo-atrum, V. dahlia GAJM}A\ Jsdll -

5



Leveillula taurica  &8all (alall -
Colletotrichum coccodes -

Pythium altimum, P. i ehdll 0 aanall e b iy (M (ghall Jedl) -

debaryanum, Rhizoctonia solani, Fusarium oxysporum.
Fusarium oxysporum f.sp. Lycopersici  as1))ysall Jsdll -

sl 8y clpdall -4
Bemisia tabaci slcanl adll) &LLd -
Helothis armigera (3:SeY) jslll 533) 8ysand) Hldi 3350 -
Myzus persicae (wll -
Tetranychus telorins el cigiall -
g glgauadll (e
Blossom end rot syl <oyl c@as -

Sun scald _weddl dsdl -

(Naika et al., 2005) Fruit splitting LAl Lagaw -

Nagilasill -5

Jsaall e Case 5o LS (Lin 19 sail i clagilanil) (pe legi 65 saiy 8500l il

(2)

11998 «cpun) By gaiad) cusnai A \ge iy lagilanl) ulial (2) Jgsa

oeiall i) g1y aal gls¥) 2ac Ceaall
- 1 Belonolaimus
- 4 Criconemoides
D. destructor, D. dipsaci 2 Detylenchus
- 11 Helicotylenchus
- 2 Hoplolaimus
- 4 Longidorus
M. javanica, M. arenaria, M. hapla, M. 7 Meloidogyne
incognit
- 2 Nacobbus
- 1 Paratylenchus
P. Penetrans 8 Pratylenchus
R. similis 1 Radopholus
R. reniformis 1 Rotylenchulus
- 2 Scutellonema
T. christiei 3 Trichodorus
- 9 Tylenchorynchus
X. index 4 Xiphinema




L)y sdadl ahad 1y gilesid uabaBy) A3aad) -7

bl e Akl lagilesl) Cilegana ool o Meloidogyne sp. sdal) s8a3 lagiles 345
Jalse 83 ) Letiaal agais «(Mukhtar et al., 2017a; 2018) (Plant-parasitic nematodes)
lebens Lan capuad) LIS caalgll  Llgall lalae callalielasl maan 8 Sl basLil s Lgaal (g
Ul g LSl Gy (1990 ¢ poilall) Lliall Jaaladlly Hladll el sylas &
AL Gl s 8 LSy byl

£53000 o SSI e Root-knot sdall diai (iaye lagilenll (o deganall sda (i

Aalojll ml¥) 8 Lals el Jraladll 5,S dlai) jiled Loee callall 8 s

(Taylor & Sasser, 1978; sasser, 1980; Js—asall JalS cali J) jy ol Jay 28 3

150 o ST jpdall das agilas Lies ) duchy U Luallall Lokl 535 (Sasser, 1989)

.(Thies et al., 2008) Li}\-w ¥ (gabs

ity g pndl) Liasady docaladd) (g Tauls Ylaa Hpiall Sha lagilan

((Kaskavalci, 2007) 53— &laall Jsiall 8 80% Y (s 8 dualis) 3 Loaliss)

D) = 1) <t 8adaally duniyl) Jalgal)l u (e «* M. incognita s M. javanica uh Mina g

osdall 33 lagiles s’ WS . (Manzanilla-Lopez et al., 2004) jladlly Jualaall (1

(Karssen and Moens, 2006). 424 4y dualal diyadlly dadiall bl glgsl Y1

oSIE e ¢ umdl) Jrealaal duenall cilel) & daga Aoty A1 jodall daas lagilass a3

Hussain et al., ) ple JS (¥ a8 Gl ) uitd 5, Sl del)3lly (sanal) ~ A

& o Ll (e Al dolall Lelilsal il jey dlaall W) pucal ¢l 292y ¢(2016

o Vasilast o3 CDIEAL (s Jlgal) adgl 5y all A O V] callad) pa Bae Gy

Laltn JAY) Gand) 6 e Cpana g5l Laglia (050 Lgdancth clgd iapes (1 j3al)

(Verdejo and Sooibas, 2007).4.La3\

il g cililadly 48U jlacily Hlcadlly Jaadl Jicalas Cile gana 43S Jilgall 038 Jadtig

F o030 @l il (ol (V) amsr ¥ e e o ailaally el sl cilata il 213l

sl a3 agiless sl e ST ol i LY (e sais dupall dakasdl) b

Dl 0ia higilan (e diee el Llsal) aall ol uhall e apaall conal

Ll ol degyhall blall (o daall 3gag M byl sda alaes iy <Meloidogyne sp.

M. hapla. M. javanica, M. incognita, M. arenaria t\).'f\J\ o K duulia Jilge S s

(2004 alls dae sil) AV gl (e Lot



st bl (3)al) dakaie & Hsiall e higiles gl ke

.(Verdejo-Lucas et al., 2002) Meloidogyne javanica, M. incognita, M. arenaria
gy a3 g allell (ggien o 8yl Al iliasadll 2a] Meloidogyne (iad) 3oy
-(Sikora, R. A. and E. Fernandes, 2005; Pakeerathan et al., 2009) gl (5!

ey A3 3hliall 8 dals 550l Jseanal 8€ Goabeai) yiled (s LS
(2004 ¢ usic) Jsanall alane (il ) lead) sl (st 285 4okl

Bladll 35 %100 ) Wl 8yomdl (3 jedall shad agilas Lgas ) ileadd) Joas
(Mukhatar et al., 2014; Seid et al., 2015) allall elail xaan 8 ple JS Y52 Ll 100
oo o laglal) odgy (als oo ali el 3 2 clagilanll odg) Aalsl) d3aadl Tk
Llg IS daals (4a J. Sasser giSall 8abids cduyall Joall alana lgd Loy «Adgd 76 ey 1976
g o) ad zalipll 138 acl CUSAID adsal) doatill .01 ANSS) (he a3y calladl)
gLl e (IMP International Meloidogyne Project) saall aaxs lagilasd sl
Grinaall o iy gaadl<as gndlals lganisis Wy Hsdall S8as lagilas ploil Al
s Os—aitall Lgia 2l ) digay 8y el Wine 1993 ple g ydiall g a5 . allal
gy ysiall dhas lagilens gl )l daalall Culagweall cindl Gam (850€ 52306 Lyl Glald)
) ol e By Al Ll

CN s gaane (30 95% S lelgil ellia G V) cdabiad) Laliall Cagylall (e pill e
(5190 (o ST Clomg 25 38 el Jecalaall (golal |y ST sy cdalial)
(Eisenback and Triantaphllou, 1991; Karssen, 2002; Karssen and Meloidogyne («iall
daeh M Jdealaall <Y (ala®y) ) yall Ciuss S a glsil das) (I Moens, 2006)
(Taylor and M. javanica, M. incognita, M. hapla, M. arenaria: /g yuadll LAJM';J
sasser, 1978; Karssen,2000; Hunt et al., 2005)

okl e M. incognita, M. javanica 3say (sl duysas (8 laball i (gal dali o
(Al- Aaally sYWililly paeall Joalas e M. artiellia gsilly «(2006 ¢ AL)
.(Ahmad, 1987; Oteifa, 1987

LS 8yl e M. incognita, M. javanica Cuesill aalgs ) (Lambertri, 1984) L_ai
o % 9.06 &y Ualladl e Meloidogyne sp. geial) asas ) (2006 «oysill) L
Al Jsis Jea) 3 Wbl e Al 1ygiledl) de sans



tasdall ahad hagiled duiualll adgall -8

Berkeley allall acag 1855 ale s la)sls 81805 ple jodall o siall calangl Gy
A 3 el Gl 3 g pall Jlal) e dyiadl sl 1yl Gy Jf
Heterodera marioni s} Heterodera radicola - 43l 22all lagilay cidje 1949 ol S
ol dald degana (B Ayl dall lagilen Juads 1949 ole Chitwood allall o8 laaic
LAl Lunolgdyaall laall e Talaiel @lidg Meloidogyne (sl

Oaia Aol A OIS Cus dualadl askell PAa Meloidogyne peisdl caviail) adgall s
dbile (awa puiall 138 a4 &5 <Meloidogyninae dlilall s <Heteroderidae dlile
COUlall 8L e Biaie Land i3 Gilewa 2 g35S] Meloidogynidae dlile & Al
-(Hirschmann, 1985)

haslshypalls Ayl Gylall e alie Wl dnyiall skl o gilanl il gigall il Lasis

Nematoda aLs
Chromadora M_‘ua
Chromadoria isls ciad

Rhabditida i,

Tylenchina 40, can
Tylenchoidea A (33
Meloidogynidae Al
Meloidogyninae Al ias
Meloidogyne Ll

(De Ley and Blaxter, 2002, 2004; De Ley et al., 2006)
:ddal) adal) Jagilas ¢ sl -9
Maggenti, ) Meloidogyne seiall o<y lesi 40 (o JiST Cimg &3 Maggenti J Uity
.(1982
i Meloidogyne eisdl o lesi60 (e ST 2gag Eisenback and Hirschmann (s A
80 iwag & 2000 ale by ¢(Eisenback and Hirschmann, 1991) 4ds sal) dx5Lall ¢l
(Corneiro et al,2000; Siddigi, 2000 ) Meloidogyne (uiall <3y less

2006 ol Jia aghiag 2 38 Meloidogyne (i legi 90 (e JST &1 (e a L
(Eisenback and Triantaphllou, 1991; Karssen, 2002; Karssen and Moens, 2006)



izl 3V e (M. hapla, M. javanica, M. incognita, M. arenaria) s glsil das)l oS!

(Taylor and sasser, 1978; Karssen, 2000; jlasll Jsas 8 L gend Zoobaid¥) 4l oy

<= £ L

<

IS I L

-Hunt et al., 2005; Hallman and Meressa, 2018)

L il % 53 12l 75 8 Heaall ke lagsiles Cladinal die 1000 (o SIS Canes 2
. glb %8 <M. arenaria g5l %8 <M. javanica gsiS Lgaiyat & % 30 cincognita
-(Taylor and sasser, 1978) M. exigua &5k %2 <hapla

:(Siddigi, 2000) Meloidogyne (wiall daiill )yl AE b Lasdg

: \guiual culill Meloidogyne g 13l

. exigua Goldi, 1892
Heterodera exigua (G6ldi, 1892) Marcinowski, 1909
. acronea Coetzee, 1956
Hypsoperine acronea (Coetzee, 1956) Sledge & Golden, 1964
. actinidae Li & Yu, 1991
. africana Whitehead, 1960
. aquatilis Ebsary & Eveleigh, 1983
. arabidicida Lopez & Salazar, 1989
. ardenensis Santos, 1968
M. deconincki EImiligy, 1968 (syn. by Karssen & Hoenselaar, 1998)
M. litoralis EImiligy, 1968 (syn. by Karssen & Hoenselaar, 1998)
. arenaria (Neal, 1889) Chitwood, 1949
Anguillula arenaria Neal, 1889
Tylenchus arenarius (Neal) Cobb, 1890
Heterodera arenaria (Neal) Marcinowski, 1909
Meloidogyne arenaria (Neal) Chitwood, 1949
. artiellia Franklin, 1961
. brevicauda Loos, 1953
. californiensis Abdel-Rahman & Maggenti, 1987
. camelliae Golden, 1979
. caraganae Shagalina, lvanova & Krall, 1985
. carolinensis Eisenback, 1982
. chitwoodi_Golden, O'Bannon, Santo & Finley, 1980
. christiei Golden & Kaplan, 1986
. cirricauda Zhang & Weng, 1991
. Citri Zhang, Gao & Weng, 1990
. coffeicola Lordello & Zamith, 1960
Meloidodera coffeicola (Lordello & Zamith) Kirjanova, 1963
. cruciani Garcia-Martinez, Taylor & Smart, 1982
. cynariensis Fam-Tkhan-Bin, 1990
. decalineata Whitehead, 1968
. duytsi Karssen, Aelst & Van der Putten, 1998
. enterolobii Yang & Eisenback, 1983
. ethiopica Whitehead, 1968
. fallax Karssen, 1996
. fanzhiensis Chen, Peng & Zheng, 1990
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M. fujianensis Pan, 1985
M. fujianensis Cangsang, Jing & Shengyuan, 1988
. graminicola_Golden & Birchfield, 1965
. graminis_(Sledge & Golden, 1964) Whitehead, 1968
Hypsoperine graminis Sledge & Golden, 1964
H. (Hypsoperine) graminis Sledge & Golden, 1964
. hainanensis Liao, JinLing & Feng ZhiXin, 1995
. hapla_Chitwood, 1949
. hispanica Hirschmann, 1986
. ichinohei Araki, 1992
. incognita_(Kofoid & White, 1919) Chitwood, 1949
Oxyuris incognita Kofoid & White, 1919
Heterodera incognita (Kofoid & White, 1919) Sandground, 1923
. incognita incognita (Kofoid & White, 1919) Chitwood, 1949
. acrita Chitwood, 1949
. incognita acrita Chitwood, 1949
. elegans da Ponte, 1977
. grahami Golden & Slana, 1978
. incognita grahami Golden & Salana, 1978 (Jepson, 1987)
. incognita inornata Lordello, 1956
. inornata Lordello, 1956
. kirjanovae Terenteva, 1965 (syn. by Karssen & Hoenselaar, 1998)
. wartellei Golden & Birchfield, 1978
. incognita wartellei Golden & Birchfield, 1978
. indica Whitehead, 1968
. javanica (Treub, 1885) Chitwood, 1949
Heterodera javanica Treub, 1885
Tylenchus (Heterodera) javanicus (Treub, 1885) Cobb, 1890
Anguillula javanica (Treub, 1885) Lavergne, 1901
M. javanica javanica (Treub, 1885) Chitwood, 1949
M. javanica bauruensis Lordello, 1956
M. bauruensis Lordello, 1956
M. lordelloi da Ponte, 1969
M. lucknowica Singh, 1969
. jlanyangensis Yang, Hu, Chen & Zhu, 1990
. Jinanensis Zhang & Su, 1986
. konaensis_Eisenback, Bernard & Schmitt, 1995
. kongi Yang, Weng & Feng, 1988
. kralli Jepson, 1984
.lini Yang, Hu & Zhu, 1988
. lusitanica Abrantes & Santos, 1991
. mali Itoh, Ohshima & Ichinohe, 1969
. maritima Jepson, 1987
. marylandi Jepson & Golden in Jepson, 1987
. mayaguensis Rammah & Hirschmann, 1988
. megadora Whitehead, 1968
. megatyla Baldwin & Sasser, 1979
. mersa Siddigi & Booth, 1991
M. (Hypsoperine) mersa Siddiqi & Booth, 1991
. microcephalus Cliff & Hirschmann, 1984 (Original spelling microcephala)
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http://nematode.unl.edu/wormgram.htm
http://nematode.unl.edu/melgrami.htm
http://nematode.unl.edu/mhap.htm
http://nematode.unl.edu/mincog.htm
http://nematode.unl.edu/mjav.htm
http://nematode.unl.edu/MKONA.HTM
http://nematode.unl.edu/memaya.htm

. microtyla Mulvey, Townshend & Potter, 1975
. mingnanica Zhang, 1993
. morocciensis Rammah & Hirschmann, 1990
. naasi Franklin, 1965
. hataliei Golden, Rose & Bird, 1981
. oryzae Maas, Sanders & Dede, 1978
. oteifai EImiligy, 1968 (original spelling oteifae)
. ottersoni (Thorne, 1969) Franklin, 1971
Hypsoperine ottersoni Thorne, 1969
H. (Hypsoperine) ottersoni Thorne, 1969 (Siddiqi, 1986)
. ovalis Riffle, 1963
. paranaensis Carneiro, Carneiro, Abrantes, Santos & Almeida, 1996
. partityla Kleynhans, 1986
. pini Eisenback, Yang & Hartman, 1985
. platani Hirschmann, 1982
. propora Spaull, 1977
Hypsoperine propora (Spaull, 1977) Siddiqi, 1986
H. (Hypsoperine) propora (Spaull) Siddiqi, 1986
. querciana Golden, 1979
. salasi Lopez, 1984
. sasseri Handoo, Huettel & Golden, 1994
. sewelli Mulvey & Anderson, 1980
. sinensis Zhang, 1983
. Subarctica Bernard, 1981
. suginamiensis Toida & Yaegashi, 1984
. tadshikistanica Kirjanova & lvanova, 1965
. thamesi Chitwood in Chitwood, Specht & Havis, 1952
M. arenaria thamesi Chitwood in Chitwood, Specht & Havis, 1952
. trifoliophila Bernard & Eisenback, 1997
. triticoryzae Gaur, Saha & Khan, 1993
. turkestanica Shagalina, Ivanova & Krall, 1985
. vandervegtei Kleynhans, 1988 .

I L

<L

I 5L

:(Species inquirendae), Wgdsiual culdll s&Meloidogyne § 15l

M. marioni (Cornu, 1879) Chitwood & Oteifa, 1952
Anguillula marioni Cornu, 1879
Heterodera marioni (Cornu, 1879) Marcinowski, 1909
Meloidogyne goeldi Lordello, 1951

M. megriensis (Poghossian, 1971) Esser, Perry & Taylor, 1976
Hypsoperine megriensis Poghossian, 1971
H. (Hypsoperine) megriensis Poghossian, 1971

M. poghossianae Kirjanova, 1963
M. acronea apud Poghossian, 1961

M. vialae (Lavergne, 1901) Chitwood & Oteifa, 1952
Anguillula vialae Lavergne, 1901
Heterodera vialae (Lavergne, 1901) Marcinowski, 1909.
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http://nematode.unl.edu/meloparti.htm

:ogdad) ades agilantt AUCAY claal) -10
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By awssll Al ad) cale 0.4 X 0.7 aceall alad Ja g (A&iin 5y1 i 3ic dilaie
oanll i 2 caall Hage B bl dandll 4y Gacane 9ng cdigaang aaall
+42 (500-300) (e panll (aS (ging (pifiaall 228 W8 daidla SIS 4

;’L‘JI J}L‘Jl UluJ \?.oLoSH ;)'_?Jl

J\S.‘.U fLo\” ’)—>‘Jl
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s edadl 2bxs |agilen] SB Eyll jehallg ¢ 5sSAl (Gl Jakads auy (1) J<&
.(Eisenback and Triantaphyllou, 1991)
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Meloidogyne sp. saall saxs lagilan HSAl Aalall QuSHilly alal) JSA (2) J<a

-(Eisenback and Triantaphyllou, 1991) s
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Dsaadl daad Jagilen ‘?_xtd\ gkl 48, ‘?As\a.\\ Sl - LAl <& (3) J<&
.(Eisenback and Triantaphyllou, 1991) . Meloidogyne sp.

2
=Y

2at agilaatl  Alaal) Jaadl) (5) J<& lagilel Alaall Jaaill (4) J<i
Meloidogyne incognita ysaall e Meloidogyne sp. ysdall aaas
(Sirca et al., 2004). . (Eisenback and Triantaphyllou, 1991)
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Meloidogyne sp. jsdall a2a3 lagilas Y 3 uSHlly sl J<a) (6) J<i
-(Eisenback and Triantaphyllou, 1991) s
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tle SlaeVl jedhall shes lagilenl ddbiaall g1Vl oy el 23y
LY e dabinal) dslall sl Morphological characters 4a< &l cula ) -
(Jepson, dsubilly duegil) ciliall o IS padn il Gun 1 SEI shall ciladly sSAllg
gyl B 29a9all Perineal pattern Slazll Jaaill U< & 3ay ¢ 1983; Karajeh, 2004)
Meloidogyne (inl) glsil alaes oy 85 Lo g AU 3 A0 sl (DU a1
ek Al ) o Bl b e adikd (S8 e Blae ilaal Laailly
G Gyl IS0 daida 8 dadlia) il ity (S80Sl (4o Aaliiie Jaghad
il pans Sma b sudall LKA liall e dacalil) LB Adulil dandl) S LS
Y LIl cliall ol e Leld Jshay (I jshall ciladly UK Say LS L hagibast
aalgll geil) Jaly i clils e g Y ey dabiad) el G cplin

Meloidogyne &y\ et Jed) pe (e A0 L §LaY) yaaag . (Hirschmann, 1985)
.(El-Hady, 2009 ) Ae.ajljsﬂd\ glha e Talae! J2 sl skl ilaily Laguad

deds Al @yl -
(Triantaphyllou, 48)sll cYI_llg &\}-&\ ans S b Caendtul LS &y -
1985).

;zj (» Malate Dehydrogenase ¢ Esterase a@j\z I El) yiig yll blal asd —

(Esbenshade and) las3laxill gloil Ciuyat (8 aran s Al A gigall @)kl

(Hussey deslall agilal) glsif aliea <a3e3 of (Saa s Triantaphyllou, 1985)

and Janssen, 2002).

: Cranats ¢ lge yulg duaniinl) 4 ﬂ\dﬂ\di‘w&ﬁDNAd@M\uw\_
.(Blok et al., 1997) Random amplified polymorphic DNA (RAPD) -

-(Hugall et al., 1994) Restriction fragment length polymorphisms (RFLP) -
(Wishart et al., 2002; Chen et al., 2003; Sequence differences within ribosomal -

Blok, 2005),
.(Blok et al., 2002) or mitochondrial DNA)
rdalay) Galel -12
cabel aal (e Ll _adll clilall jeds e Root galls 4odall dial) asag dad
2ol Gss Al hagilenll 12 Sl LeueSs e padas Ally (el 13¢] Sadll
L) Jo il g ) Sl J3lad) 8 oyl (e Ales Lane Lgd jobamy
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(agilesll g1y 2kall sda ana 3lais.(Sharon et al, 2007) 4syial) akally A8anl)
sl A5y ALy ¢ gaill glag (Jilall il g3
diall agilasi glsil aliee (i wsie Jag el elial e 2l aan ol
Soall Gl Gualall A1y anal) 530S Taie 03855 Jabaill dedyll Hsdall (e 4y3al)
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A Al A B Ulatg Baad Gaany LS sial) cugal Jaadls plal) o35 ic
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Al bl Gige ) suadl) Llay) s By el Jgad
Bale alacYl aall sl sljie (< Nagilal) Cladine JEaw Lulial) llal) 8
(Shurtleff et al., 2000; Pakeerathon et al., g—aill dls jal Jgranall Jgiagy 2ic
gl Alayal Joeasll 8 in liball g LA (e by 2009)
(Singh and Khurma, 2007; Pakeerathon et al., 2009)
Jilad) i) 5y m 83 aaanl Tas dagall oWl (e (goanll Al ASESY Aa
LU ae Tyl Ljdal) dal) 22e 50l (o wli Cum ALY bl sedas
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A1 Aagls 1 bl Adle S Y Sea ¢yl dall () caady lile Jlae 3
. (Trudgill and Blok, 2001; Monzonilla-Lopez et al., 2004; Sharon et al., 2007) Jakl)
PS8 Al Byla (e

L3l aally Ayl 3l -1-14
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zabay Al jaall Gl O] ¢ Jaall 7 W) dilead éllbg ,mayaguensis, M. floridensis.
(Rammah and Hirschmann, 1988; Handoo et t\ﬁi\ Al asead digllas Balall cliaiisn]
.al., 2004)

das )y H) (@ klly ulail) -2-14

Bysal st dgles (il (e Lgilayay lig AU o) )50 3u€ e e ey 55001 -
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Al Caglally glal ety o gilesly LYl e a3 el Aagall Jalgal
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(Johnson and Fassuliotis, 1984; Brown .4alall s)lall Caveall gl PLINESIEPT A
and Kerry, 1987; Netscher and Sikora, 1990)

i dadize Hhall cilayy §sS larie 1l el do—alaadl joda Ll (e palaal -
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Jis Rhizobacteria :LxiSLg 3l alasie) ¢ (2000) Jonathan et al., g

(Bacillus cereus, B. subtilis, B. sphaericus, Agrobacterium radiobacter, Pseudomonas
fluorescens, P. chlororaphis and Burkholderia cepacia)

3 (dye 100) Pasteuria penetrans L i<y (45-25) Actinomycetes (o <YL
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Abstract

Tomato Lycopersicon esculentum Mill is one of the most important
vegetables that are grown in large areas for its fruits, and the root nodule
nematode is considered one of the most important pests that attack the
tomato crop in the world, whether it is inside greenhouses or open fields.

This research was carried out in the laboratories of the Faculty of
Agriculture at the University of Aleppo during the year 2009, and the field
study was carried out in the fields of a farmer in the Azaz region, which is
distinguished as one of the second settlement areas in Syria.

This research aims to:

1- Study of the life cycle of the root-knot nematode Melidogyne incognita
and the number of generations under field conditions on tomatoes (cultivar
Noor).

2- Studying the effect of different densities of root-knot nematode
Meloidogyne incognita on growth and productivity of some tomato
cultivars under field conditions.

@ 30 pots of different capacities were filled with sterile soil, tomato
seedlings (the Noor variety) were planted in the pots according to the
following:

The first group: 10 containers of /1/liter, the second group: 10 containers
of /2/liter, and the third group: 10 containers of 3/3/liter.

The infection material (eggs) of root-knot nematodes (pre-isolated) of the
pots of the first group was narrowed after a week of transplanting, and the
pots of the second and third groups were left without adding the infection
material, as they were later infected with eggs of newly formed root-knot
nematodes resulting from the first generation

for the plants of the second group and the second generation of the plants
of the third group, respectively, Which were isolated at the end of the first
and second generation, (egg hatching) and the appearance of second stage
larvae (J2) in the soil of root-knot nematodes of the first, second and third
generation were detected in 100 g soil after three days of artificial infection
by the Perman funnel method, then a pot was studied every three days for
the first, second and third generation, according to the method of dyeing
and staining the roots. The results were recorded in a special table. Then
the duration of each of the phases, the duration of one generation, and then
the number of generations were calculated.
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@ The effect of infection with five levels of the infectious vaccine for
Meloidogyne incognita was studied. It is /A=0, B=1000, C=2000, D=4000,
E=8000/ egg/pot on the growth and productivity of tomato cultivars (Oula,
Noor, Arwa, New Queen, Super Red) under field conditions in Aleppo
(Azaz), as an experiment according to the design of randomized complete
blocks RCBD and four replicates to test two factors, the tested tomato
varieties represented the first factor, and the inoculation densities of the
larvae represented the second factor, the process of artificial infection was
carried out with the required densities on 5/20/2009, and the readings were
taken and recorded after 70 days of infection, namely:

- Plant height (cm).

- Length of the root total (cm).

- The wet weight of the shoot (g).

- Root wet weight (g).

- The percentage of plant growth response.
- The percentage of nematode effect.

- Yield (g).

-Average fruit weight (g).

The results indicated the following:

1- The results revealed the occurrence of three generations of root-knot
nematodes Meloidogyne incognita, with a life cycle duration of 30-24-18
days for the first, second and third generations, respectively.

-2 Egg hatching occurred on the third day of artificial infection for each of
the three generations, and J2 larvae infiltrated the roots on the sixth day of
artificial infection for each of the three generations, while the third instar
juveniles appeared within the roots 12-9-9 days after infection The fourth
instar larvae appeared after 18-15-12 days of artificial infection for the
first, second and third generations, respectively, and young males and
females appeared after 24-21-15 days of artificial infection for both. The
first, second and third generation, respectively, and the life cycle of the
three generations was completed by the emergence of mature females and
laying eggs 30-24-18 days after artificial infection of the first, second and
third generations, respectively.

3- Infection with the root-knot nematode Meloidogyne incognita led to a
decrease in the growth of tomato plant through a decrease in the average
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total wet weight, vegetative wet weight (g), plant height and root length
(cm) in all tested cultivars and in all treatments (except for treatment B in
the cultivar Nour and the two treatments (B, C) in the Oula cultivar, where
plant growth was stimulated), and it was found that there was a positive
correlation between the levels of primary infection with nematodes and the
percentage of decrease in total wet weight and vegetative wet weight (g),
plant height and root length (cm) for the cultivars (Arwa, New melka,
Noor, Oula, super red).

4- Infection with the root-knot nematode Meloidogyne incognita led to an
increase in the root weight of the plant (g) in all tested cultivars, with an
increase in the levels of primary infection with nematodes in the
treatments.

5- Infection with the root-knot nematode Meloidogyne incognita led to a
decrease in the average yield and fruit weight (g) in all tested cultivars, as
there was a positive correlation between the levels of primary infection
with nematodes and the percentage of reduced yield and fruit weight (g) in
the infected plant, on the one hand. Again, there was a discrepancy in the
percentage of yield decrease and fruit weight (g) between cultivars as a
result of nematode infection, as follows, arranged in ascending order: Yield
decrease (g): Super Red, Noor, Ola, New malka, Arwa, low fruit weight
(9): Super Red, Noor, New Queen, Ola, Arwa.

6- Infection with the root-knot nematode Meloidogyne incognita led to the
formation of nodules on the root system of the plant in all tested cultivars,
and the number of formed nodes increased steadily with the increase in the
levels of primary infection of nematodes in the treatments. The root
nodules were significantly formed on the cultivar Arwa in all the
treatments, while the cultivar Super Red was the least sensitive cultivar on
which the root nodules were formed.

105



cgalall



2009 alad U1 g 1(dgann Gipan ana (o SUE) Ayaill Ldial) Cigulll B Baghall Lighlly Slal) clays

Lghl
o : o b [akie Bl 3 [Siua Bl )
28 55 22 8 1
18 55 21 5 2
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78 88 15 11 6
56 86 21 9 7
38 60 21 10 8
32 62 22 11 9
32 58 26 9 10
32 52 21 11 11
32 68 23 9 12
35 58 26 6 13
31 52 25 9 14
12 48 29 16 15
15 50 31 16 16
12 48 31 12 17
30 52 34 16 18
30 38 36 18 19
39 67 30 21 20
38 78 30 19 21
28 55 31 14 22
22 68 30 15 23
45 69 30 13 24
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28 52 23 21 26
30 52 27 15 27
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15 37 30 12 29
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22 50 38 22 1
30 50 35 18 2
28 56 37 21 3
28 49 40 21 4
27 52 37 21 5
35 50 36 19 6
25 48 34 26 7
32 42 32 25 8
32 58 35 21 9
21 35 34 21 10
27 39 32 18 11
28 42 34 19 12

22.6 48 36 21 13
24 48 37 25 14
22 48 39 24 15
20 45 41 25 16
22 55 38 25 17
21 52 38 22 18
18 44 37 23 19
15 50 38 21 20
18 40 40 21 21
22 42 37 20 22
15 45 36 21 23
18 48 36 18 24
18 52 36 19 25
38 54 38 18 26
33 50 36 18 27
38 55 38 19 28
32 57 36 21 29
32 60 33 21 30
32 55 35 21 31

25.66 49.0 36.42 21.13 Jugiall

110




(@100 = chSad xcDlala 5 x Cilial 5) goandl eha) (e Laga 70 dny Ay yial) culubally i e),al)

Length Fresh | Fresh .
. . Lengt of . . . Fruit | Number
Pi Strain | Rep | of Root Shoot(cm) weightweight of| Yeild size(g) of Knots
(cm) of Root (g) Shoot(g) 9

_ Super

A=0 Repl | 28 52 55 150 | 1270 | 127 0
Read

A=0 Super | pep2 | 29 51 50 160 | 1225 | 122.5 0
Read

A=0 Super | pep3 | 30 53 60 145 | 1250 | 125 0
Read

A=0 Super | pepa | 26 48 65 165 | 1260 | 126 0
Read

B=1000 | SUYPEr | Rep1| 27 46 50 148 | 1070 | 1185 | 24
Read

B=1000 | SUPEr | Rep2| 25 48 55 150 | 1115 | 1238 | 27
Read

B=1000 | SUPET | Rep3| 22 52 45 155 | 1130 | 1255 | 27
Read

B = 1000 %‘;‘;zr Rep4 | 28 47 50 145 | 1095 | 121.66 | 25

c=2000 | SUPE" |Rep1| 23 42 45 140 | 970 | 107.7 | 36
Read

c=2000 | SUPE" |Rep2| 22 41 40 145 | 955 | 106.1 | 34
Read

c=2000 | SUPe" |Rep3| 21 43 40 135 | 945 | 105 32
Read

c=2000 | SUPE" |Repa| 23 42 50 130 | 935 | 1038 | 35
Read

D=4000 | SUPe" | Rep1| 185 36 40 130 | 875 | 97.2 45
Read

D=4000 | SUPEr | Rep2| 20 32 30 120 | 890 | 98.8 46
Read

D=4000 | SUPeT | Rep3| 18 34 45 120 | 865 | 96.11 | 47
Read

D=4000 | SUYPET | Repa| 20 35 35 125 | 860 | 955 | 44
Read

E=8000 | SUPe" | Rep1| 16 29 25 110 | 690 | 76.6 51
Read

E=8000 | SUPe" | Rep2| 15 31 30 115 | 700 | 777 | 52
Read

E=8000 | SUPE" | Rep3| 13 30 35 100 | 675 | 75 49
Read

E=8000 | SUP®" | Repa| 17 32 30 110 | 660 | 73.3 53
Read

A=0 Ola |Repl| 38 66 60 210 | 805 | 134.1 0

A=0 Ola |Rep2| 37 65 55 200 | 815 | 135.8 0

A=0 Ola |Rep3| 38 64 60 205 | 795 | 132.5 0

A=0 Ola |Rep4| 36 62 65 195 | 790 | 132.5 0

B = 1000 Ola |Repl| 36 68 70 230 | 615 | 123 20

B = 1000 Ola |Rep2| 35 70 65 235 | 500 | 118 18

B = 1000 Ola |Rep3| 33 65 75 225 | 610 | 122 20

B = 1000 Ola |Rep4| 35 66 70 215 | 600 | 120 19
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Length Fresh | Fresh .
. . Lengt of . . . Fruit | Number
Pi Strain | Rep | of Root Shoot(cm) weightiweight of| Yeild size(g)| of Knots
(cm) of Root (g) Shoot(g) g
C =2000 Ola Rep1l 27 66 50 200 570 95 34
C= 2000 Ola Rep2 29 65 55 195 535 89.1 35
C= 2000 Ola Rep3 28 67 60 205 550 91.6 34
C= 2000 Ola Rep4 28 65 55 190 565 94.1 36
D =4000 Ola Repl 23 52 45 145 490 81.6 87
D= 4000 Ola Rep2 22 50 40 140 470 78.3 88
D= 4000 Ola Rep3 23 49 40 140 475 79.16 87
D= 4000 Ola Rep4 21 51 45 135 500 83.3 85
E =8000 Ola Repl 18 49 35 125 425 70.8 91
E =8000 Ola Rep?2 21 51 40 120 415 69.1 91
E = 8000 Ola Rep3 19 48 35 130 415 69.16 94
E = 8000 Ola Rep4 20 46 35 125 430 71.66 93
A=0 New | pep1| 25 47 50 130 | 940 | 1175 | o0
Maleka
_ New
A=0 Rep2 24 46 45 140 955 106.1 0
Maleka
_ New
A=0 Rep3 26 44 40 135 965 120.6 0
Maleka
_ New
A=0 Rep4 27 46 45 135 980 108.8 0
Maleka
B=1000 | N®W | Rep1| 25 41 40 125 | 840 | 933 | 30
Maleka
B=1000 | W | Rep2| 22 39 35 130 | 855 | 95 28
- Maleka P
B =1000 New Rep3 26 42 45 135 870 96.6 30
Maleka
C =2000 New Repl 22 39 40 120 780 86.6 47
Maleka
C= 2000 New Rep?2 20 35 30 125 725 80.5 44
Maleka
C= 2000 New Rep3 21 36 35 130 715 79.4 47
Maleka
C= 2000 New Rep4 20 38 35 120 740 82.2 45
Maleka
D=4000 | N®W | Rep1| 18 32 30 120 | 690 | 76.6 58
Maleka
D=4000 | N®W | Rep2 | 16 31 30 115 | 665 | 738 | 60
Maleka
_ New
D= 4000 Rep3 18 32 35 115 675 75 55
Maleka
D=4000 | N®W | Repa| 17 33 30 120 | 685 | 761 | 56
Maleka
_ New
E = 8000 . Repl 17 30 30 110 490 70 80
Malika
_ New
E = 8000 i Rep2 16 28 25 95 480 68.5 78
Malika
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Length Fresh | Fresh .
. . Lengt of . . . Fruit | Number
Pi Strain Rep | of Root Shoot(cm) weightweight of| Yeild size(g)| of Knots
(cm) of Root (g) Shoot(g) g
E = 8000 New | pep3 | 15 30 25 95 465 | 66.4 76
Malika

_ New

E = 8000 . Rep4 14 27 30 105 485 69.2 79
Malika

A=0 Arwa Rep1l 21 50 55 155 775 110.7 0

A=0 Arwa Rep?2 23 48 60 145 750 107.1 0

A=0 Arwa Rep3 22 49 45 135 735 105 0

A=0 Arwa Rep4 23 48 45 150 780 111.4 0
B = 1000 Arwa Repl 21 37 35 125 515 85.83 47
B =1000 Arwa Rep?2 20 36 30 115 535 89.16 46
B = 1000 Arwa Rep3 22 34 30 120 495 825 a4
B =1000 Arwa Rep4 21 36 25 125 540 20 46
C = 2000 Arwa Repl 18 31 25 100 460 76.6 71
C= 2000 Arwa Rep2 19 29 30 105 450 75 69
C= 2000 Arwa Rep3 20 30 25 100 435 725 72
C= 2000 Arwa Rep4 17 31 25 110 455 75 83 68
D =4000 Arwa Repl 15 28 20 90 420 70 97
D= 4000 Arwa Rep?2 14 26 15 80 410 68.3 100
D= 4000 Arwa Rep3 16 27 20 85 425 70.8 95
D= 4000 Arwa Rep4 15 28 20 90 415 69.16 97
E =8000 Arwa Repl 13 24 15 75 400 57.14 131
E = 8000 Arwa Rep2 11 25 20 80 385 55 132
E = 8000 Arwa Rep3 12 24 15 70 370 52.85 137
E = 8000 Arwa Rep4 13 25 15 85 390 55.71 135

A=0 Nour Repl 32 55 60 155 1175 | 130.5 0

A=0 Nour Rep2 34 56 55 160 1050 | 116.6 0

A=0 Nour Rep3 31 52 65 165 1030 | 114.4 0

A=0 Nour Rep4 30 53 65 165 1125 125 0
B =1000 Nour Rep1l 29 54 55 155 985 109.4 30

113



Length Fresh | Fresh .
Pi Strain | Rep | of Root Sl;%r:)%'([c?;) weightiweight of| Yeild IS:I;gEEJ) (')\:cugn%etg
(cm) of Root (g) Shoot(g)
B = 1000 Nour Rep2 27 52 50 145 1015 | 112.7 26
B =1000 Nour Rep3 28 56 60 150 935 103.8 28
B = 1000 Nour Rep4 28 55 50 160 955 106.1 29
C =2000 Nour Rep1l 24 45 45 145 865 96.11 45
C= 2000 Nour Rep2 25 47 40 140 890 98.8 45
C= 2000 Nour Rep3 26 45 45 140 905 100.5 42
C= 2000 Nour Rep4 24 46 45 150 870 96.6 43
D = 4000 Nour Repl 22 37 40 130 735 81.66 51
D= 4000 Nour Rep2 20 40 35 120 745 82.77 52
D= 4000 Nour Rep3 21 38 40 125 780 86.66 49
D= 4000 Nour Rep4 21 41 35 125 750 83.33 54
E = 8000 Nour Repl 17 31 30 110 540 67.5 64
E = 8000 Nour Rep2 18 33 35 115 570 | 71.25 67
E = 8000 Nour Rep3 17 35 30 120 525 65.62 63
E = 8000 Nour Rep4 16 32 30 110 565 70.62 68
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