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oiLa Ziziphus spp. Jdl Jt.oi J"j dyA Ars,.J'lJ+."ill *!$ill u:rd

Ltst "u dJl4"o;Jb,r.l33ll

c.1irl+c &tl r,,J"cllc &ti !j" o a+l!! ..;nlc ..;rc

{.dEJl

' | 2010 rJl p--r^ cD-= . 6> r\l / nlUt {i!L sr a$'Vt C*Udl si os t-51l oia ,",rri

.r-J dJt*i, {.yilJ gjl.J.lt drll ) Ar=".jr+-ill crliJl d,'!l'ilt "r:4 
i-!-.p- eira; dJJr3 ,2011

r*.'D-= (tll 4+i^!l .,bt^-}b,,,11il1 d$,!l olrri* sr drlr+i$l dlJrS_e c ',ililJl : js-ell

&)3+J . iJ ldll i-E *tcU.ill i1^-li ar:-i ..i r-.E3 r' 1 
",.r-:J'i-r (tljill J cg..JL+^.Jl i:. :' "\l ,rLj

.9,1l ,Jii lljil ,,,,.,- asl L .,_l.,Jl ;r;4 ci . '-ill 
,-,'!,4-r .1al-r:ll jr'L: 

al 
rl ...t-r 

e.,ljiill ,''\l- rlj c ,',1 LrS^

Jull Jlj 6i i-5St ,-'-.' yi - : i)ls i*!Jl Ajtii sK_r . % 5 Jti!-l ,Jri* ,Jc cJr'- gj:,*

Aty,l:t q'r ciDbil 4.. 63rjJl qF-Yl Jrdll -u^ lad;-r tAJ^l i,-,(t.., ri o^6 -: qe.:l++ &
r.i3 . 6_31a,qll , :,i' tt"i,,s 6"!+Li aj-, el!!l , ."i. -';lJ .,s 6"1;Liq*.'Ji d.i-\+ ,',,,- c o,r-tJl ,,oJl

j$J$11 #i q:to cslS. crJ!^.rJl . ;i. _21J,/ kj" .,J.i q'=Uill , ii: qJ6jl.tJl _;l-iJl cr,r: O1S

d ( Jtill -r:l J-:lt ,klll qFr a-:i& glill ,',r- , J',Jl 6,^ Oie:-Jl 6- )S _,,L^j d iit"3.

d -,rL^rlt &:r e^ i!-JtlYl CJJ 4JL! ,/ "rG::t 
&r: cjli '-U c e..xll "1+1. Jlill a:ii 6^ *rl5l

,J,F--i rr:^ c+,-ili:l clLil gts rii . 'C-rlJl -,;i-Ut-l l-i . ah'iLll ;* )SJ A-ill j:bs 4Ly

-'1L4 4Uli^ c ;S.r^ ,''4_lt 4Jb .=+LiiJl -,11j d +:"r11-s clls ,s,r- 6 OJiLll g,^ )S JLi 
"+ 

$l-E

>[S _.,1i cj A-5ll j31rr aJ:;," d-)l-"jlt drir e *5 clS*q,-'Lrr .LJl*iJt ;i yJ , ie3la^.Jl -ii-
. ai,ii-ll )-s J,^ll J:!t .t=.!":l 

"# 
4JL cr.itS riii, 6JAll i+i-!l ,;U=!l eLrri*. l-i . O"lii-ll

, .r-ljiJl . ii. _21J d *,rl-"3tt ria 3a.,1 -StJl t:+*!t r.c lsl 1"$ .]i ,Jl ,-'\. y oi ,Jl orlrlle

d -,rljtt &^r 6- Ldtrl* # J"r+ ..i* d r 19..3!F+ll _,,L.i .*s ;ljll ,i. r:.r r;e ;t5lt g,:+-)t:

i r, Jljll :J ,JyYl ,J=].,;,Jl .d 1!J! liLJi* cllS rlii c {-6lJl glr*rr-l$ a-.,.;11, Li . A.ill \^
.r!c r-., Flc. 

^rlile 
!,i. d$lt:+!t sc l-6J 4'1$.+i ,Jl ,"'\. ur . ,rill d Jt;ll dii 4^ orlr_11

J !.JJJ \j' t-J. I * e e

J:-r 4^ +$lrJl oltJ,*ll oLri* C lr+ Er= br.r , dldl & .+Hl _l c9;h."rll sji* sr Jl."ill

. i$l e-::jl itJ,. d :l;tt
'C"J- , Jill :L"i , '-r;.:ilj , ;rlt a,:,^!t 4"U-!1 , ,,,11.:ll i$. Cl : illrll oLlSll
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,t. .li ;- a*.35l ]1,l,t o"lt- OLtr;,.jlc. Jr-ll

d a-]1-,1ll.Jn" r" t-S ilii*ll J+ 4{SliJl

'';.:*ll dLia3 . (33) iilrll a;;: i-itr\l crtL.ll

Jlj .,lc, ,j!Jl j ,-,rri o:ll .:t*!Jl 0-

J:--till ait ..brJl o\ o crL-i r {,6 -'1r ...\l

i.ir 'l . Ld i+ijJt {+litb JLr\r (5s. jr+*ijl

dllrS3 JljJI Jt"I ,s q:l..il1 crEj,";4Jl -l3r Jl
* bJl ,e4 'rrS--l: J Jljll q'+lJl JJJ"3II

6 ,5,3):LiJ!:qlbtl ,r,usll Lii-ll

d$Jl JlSYl "-lc:*!,-,rii t-S, ( 9 r
o+4!1+ il^l*Il J$il 4hsr ( 2 ) J, Jt

4jlr$l oliJl ,rJc, ,r\,k11 g;*"1-- O_il En

'r:o u&ll e+ J'9 . (7 ) .,;1jJ14"i1+4:slb

.-L L*!r q\ & 6-1s,&ll -1rl 
. Jl a*,.]rF

s-^''ij Uti,t' ,'b;dll a"o--:ji J:-ll Jli .li

gl , ;ul r_&_r _ri cD-= ',JlJ"Jb j,jfFril

ii"nr A-D\.c, 1+l j+!:!fiyl +J .+lt*! d ,-,.!.)Jiill

_r"i DLi ol,.lS*Jl o_s &.:_s: oJl ,"].,$ll+

r Jljll i+'j d Jb'iijJl ;11Lr Jljll J!"ir

b-rr ,,,4 r$ jul+lJl CJJ ui . lele<'u k+1f

e 
.' ll (.D-= Jtjll ljrC lil^c ,sj l+-L"b t€-

L. . uJJ-Jl .,jlll rlL$l* ar*t 41i ,o, r- .

,*t--!l Li r 1*rr. d, Jlill ir)L- ,+ j:+
,', o3 r,.' Ji t-€i .;,illjl .S_,}]lb ! -ll A+r^!l

k-!l+i;Y !o.r ,', -.,11 1.. d t_r- ,l_:i t*r .,.b.r

u.iiill irLc3 oLyll rLcJ -tLiii 6* ',;,*li^ll

J1-3ll r""il4ii!-11 .sFll lJ+jl-ill .:11\,J!r

,'' ,+i I iii 6 a;!3 L p*: ,;4 . lei .' ,,t

- : L$t.ll

^+ d:ll Ziziphus Sp.-)r,Jl O,,,, .r_:,-J

4l5tll .,JI jujube or Ber iJ;JS:Yl {llti
6nl Ziziphus ..;+.+Jl .rJ!e Rhamnaceae

,rill *81.l:ll Cr L; 100 cr $i & ,-r-j=j

i_l5bi_-Yl ,-, -'ir 4.,6!t*Yl .-ltLj^ll d r"::
..j ' i...,r . ( 32 ) CUI L* LJ 'rr-J!-e

c!-$,,Uil-l ,,r-:ii -;r-Jl c:l Jt\ GlsYl Jtdl

.Jl .+ll O^ ;riell ,-itlill d L Lr. - , l+*.i

;:*Jl ol-d gia=,E dI;V t-r . ( 35 ) UCt-

q#'Jsi 5 ,n,..- ( Li.ll crl-jLrt r.:l :a grJl

C&:1$!:.:_: qrL ril ti*i ol , ruSl Olill

L$ olj t+L _rt-.l Jill Jlji c 6+rc rrni

e .r"-H$ dF eJUl labLl lJij . 4-dle 4"6hi

"-l(" !3 cs-r'jsi L"S , 6l'*Ulsll dllrsr , (C)

) t+.r g.1Llrii.,,l 
':l$: c o1L,f-Jl ir 6t+,

. ( 14;44;8

Cr i*."r5-_,r tl9iii*,Ji r n t .!.bJl ij
Z. t Z.nummularia L.,ra;r*Jl
Z Jlc-jll Jl 4il-:Jjujube lamk

Z . spina-christi 3 mauritiana larnk

i+rjl ir- {+^Ab bL,ilrl Jjsll tbryt oJ yJ

r;r'Jl dl:r . ;rrailt drp"ill La qrt-;!!l

c'll J-$ cultivars 4+cl.,jl -iU*!l ,y
ij-ti.ll 1 ,J .,r 6 dlJl ,r-9 l+lc'bj ,-f,x

q,-ljiJl :.;.9sJl glir ' \l I < *ri . i-!-Ji=!l

dlJKr Z . mauritianalamk eC gl-riLJl

Olr-Jl g_rl ldb ,j--Jl-Jl oL-t.];;ll 4,lir \l

Z.spina-christi (L) ttll *Jl 6113*;

A.oUH rL":A)l r.[.ril3 . (4, 8, 3 ) wild
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i*i, dlll: 6l9Jl ;r-=e ir-leJl 6Jlll €All
. JWll olsll s'Jl ,Jc tr^+ll

& S r:i+ j,"ttilYl eri nJU:lr li

g,iu i.;trtl irlll d: _r#Jl cl:l* ,t*

r:c ,$l-!r 5 ;r-l cr.:='9 JL-iiYl i l-llti c#

;+r1i ,Jsl "i*i clli .+ . r 35 UL,= {al

e;sEll 6J r-r-r *-5llt dlJl dr- d- 0.5

,' 35 {2r ,+ dl- fk,t' *:'3 i',ti

J- 0.5 4+r+i JSI . ,; ' i 1414. +i$r 20 ;r^

:-,;Ql ctJl; .;+l\-ill ..:r-p c ,r;: cJ3'l* u-

tue+ + + ds ' ;iLll cFtii'l ',' '- rj
. .l+"tl-i 540 --_..:r-.lA .;#l Gli.ul

il gJA-ll &J.-ll r+:si - k#n {i.,Jtlt+

LJrr .fli .r;\1 .!,- JrL- iF & 0.5 .l+--ai

'CilJl dlj Ul*i e-,1.$ l^S , -^'r;iYl ' llJl

;rlJ 'r-:,!!- rl=:L sJlJlS c!J.-- alrri ,l-r

sJ$ll d  iUtll ,r*ii+r 'L.JS*JI ;.e Yq jclil

ll \-$ c1o).l-'yl Lliilt dl4\:'i ul . 4iilJl

;a$i3 $o Moore and Stein ( 33 ) .,s r-r:

,,,rbll l+r,:,+ll Li , iFl {+lj^!l ,at*=11

j+ .l- aeJ'-dl i-,fl.lt '.' '"- Jr'ii

Herbert et al . (30)

a-^.ilti"ll3 dt::Jl

,P Jr-Jl Jtri i J"lll 'brj - I
-: .r-:li$Jl -o e53ty=rll

Fruit growth Pattern

-.,r-j,'-s #l .t-i ( 1 ) Js-ill *e
.,L a:c !'+- .,-UiJ..9..-9L'o1 .,ii- JJ*ll

ejll"lt oJSff C,.i!f d aJ-:Ul elr';iill *Li

-r' "\l -lLi p 4J1Jl a{Jll

- t d1- dri,c^:3 db .s-tdlb

J 'L+l',ii- Yl *tJ A+lUs sr 6!-"'ijll- 1

. bt:h: J1jll J,i rlu- 'C''ut

tJ ^\l i-J+!t ,;"1--!l !5r sb-+i:ll- 2

. -.,81 r-J;: :; otsi utrlt dtr"rdb

.,-i c:lbtill g- o)-i oL;,;$l i-DL. i-!: - 4

-.1131 "; ,Iil l.FJrl*ill .r-Pll ,.p-a

. l"-,rrU-r

LJ"qrll djlEs l!9All

n$'Vf C*Udl r--l i A,;c.:Jl "ra crri

r-r r)i:.;> r\l iJ;lt- d fi:kll iil:^ s-i

.ijX erlj3il p--:,'' ,,- 20ll 12010 r'-ill

o.lj:ll) J$l*11 )JI3;r Jl Cr rL-ii
rlr r- ,i q*il+j," ,U-:iVt cr-.,lS, (.9"-:t-+J!9

db , 1..;r, er!i" r"'ic r:r+ cr.its iJ 1'-Jl

.ali\oc A-iK Ld,-,lli'b O15^yl J:! qtFJl

JL-iYl #J': d $r . irt:-ll 1+e1.,jl 4-rill

Jljll i.-J5!& 61rr. e3r--i t' , k*r' !l5lLi

cjl-gsl u+;r:ll g3+-!l gro ll'rtl iJ.,." J.,*"i .JS

rrlr e-.;ll .ts: ( 2010 | rr I | ) .j'-]l

. AiJi'll "i,'rii\l oLllll ,eE J"'ijl

i*,,".;S:t c3t-tl+ill

JL^IJI J^i *.rii" - 1

'CrlJb 
-tr-r.r)l *^l;i"a;u ,/'-'!Sill- Z

;J ^\l 1-1+!l ,9t-.-Yl sr e!!"+ill- 3

,,'ilill d,$rib

!r,il-ll )-Sl €All ;-,l';ll .r,l: r-rl-,,s ii

JJ'S. itS Cr +"n!r-L Jlj 10 :-j'i+ cllir

.dl ,J.* ,,, , .1 d u*l-,- Oli+4 LJL'i-L
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dl k-"u,^ :3:tJ c rapid growth rate

. (22;28 ) latrur .b 6-1Jl lj)-= eLnl

,J 6;1LI {i*3 , .=+tillt , ii. _;ti ..+ 6;;Li

d :l-ill ut: &s -r.6j . g31++ , ;r. \l ,l-i
* 2 ,28 r e 4 ,97 o.J,l;, r;\t oia i+ta.r

'! cs"_:l+1lb s,=l-sill .+- JlJ s_! dlJjr

atll oJA -t4 grJl ,o-LJl :Jl oi . dldt
ja'. iqJS dl- Uqr elll i:a _,rHl J^r rr
# , ( mesocarp ) 6Jlll .p.r-=1ll ,!l
ilr -,1 lJr, t:',1.* O-r.SJ Odrll 3_": ui a,l-
Y3 . (22;40 ) stone irrll ,,,\. r t4bli

J*i. lqJ:i .1c ala3Jl LiG=Jl .rtr*,yl . Lr.:

( 36 ; 28 ); t..r"t1 o.ra ..s LJA.ll tL;ll C

) .+trrtt eL:rry4Jl a-c crl .!rJl r_=i *__s,

djl ( slrrrlslrirl*lle et rtt*.t5 gslr: .,(_r)l

,=fA-lll . ii. -2r*Jl Jlj J,"j 6- $l or.o

Z . mauritiana lam tdl Jl r_* .e:Jl

L"".p gLS _1L"$\ -"i J L.\.$, .- gJLlll

r ia r * ;r!t a"rUi a:*,:t .1,-.,s glt_= eLJis

J1jJI r-i u- i.t Jl o.r_o .$ dLt# . Jtill
first period of ;rit er;t r,"jll aLJ,"

,- ],,*;ll ,rJ' ,-,t+i o:ll o1-]2-rll ,-,-.. ,i $.!,

-r"In: _r"i cDl.4=,jlnjl Ot-:r4,pJl et+:i* e
dF aLll or-a gi , .i;!,ll qsij- Jr*Jl Jtj
dF e--1J1.c ol+ri*. !,+J 1 €iqh ,tjll q*t

(15; 1 6) citi"tts4u!, o1r+!r,r\!, 61r+,(:yl

JLJI Jlil J_:it Cr*,tt r*jll iLJ,^,l:t Oi

"Jl! Ll .JjL^ _*, g.JL+ r,f1j3 ,+*
. ii. Il p Bal and Singh (20) uu-Ul

t*:ll ,=Jl r_r-: g;\ ll Umrano-_.].pJt

gli dUi )l , z..1 t Z. mauritiana. lam

Abbas o,r..l U 4+L,'i:^ L+i al=J,"ll 
"JA cl+

.s_Jl+^Jb o--)[.Jl , rr. ,rJ.( et al. 12 )
Z. spina-christi ( L.) tylJclslJt
{Ly j ni\ij-ll -,1L"3 

,-,\ir ellj .+ Wild

a*yi . Lagphaseof growth ,GL.Jl J*iJl

.J
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$'ll r"i ejr.u,,t
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Ll.,,f!tis
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. .rr'+-f ;r- c-r!-,pi-{ 4b,i:A }e* gf .1ts ; 16 ) Wt''"i* 'f1
e!Jr3 ..pti::)l+ -.,H 6j1!ll .$l .ii An +

.,.,$l Aiil aA^ c,-s -,;ljll cJ3':'r 6-
l.€jlJjn*l ,Jl i+ljllU ri\l gi . ripening

g-. l-,ea--i 18 ,1 ..tls:Jl . at .1r-ll ;lj
.ja Llj-l- -,L.S.i;.- _-5 . €--:J' ?3-3 s-3-i )ilt

r g:l.t"i , ;r' ll JL"i d lr .,-,,l20'+ t;$ll

.j-lsll . ir. -2r-Jl tG,.lL *ult lb &:
early A-sll;Js,^jl .iE-ll iF (y'

. ;i . tl Jl-ii aiJE^ , ripening cultivars

late Aril "-SL:" J+:"l,Jl cs-JL-F+

lr-a .:-e,-; r i: . riPening cultivars

*r c.r-t'!l dl AbF. J.-!,Jl Ln"i+ eDBiYl

.r--r d gl-i):il r3,-s.j gi , ,r-G3ll r ii

os a-=t={ f $ 4rJl;lrill ol3 -,1ljJl e;:
,Jl u*L!\ .r-'l .rJb adl rL3 -iu-i
.(23) ,.*L.'ll :,cll aLy ,!t i crl!):iYl

JL,i r."t l'"i Oi a-:+ ( I ) ds,lll gpE g 3

4+l' ,j-l.ti.s-e$b.tlj3ll oil. J' "'il

( double sigmoidal growth ) C)J.-l

6r- 4J J-.:rr L l(314+$ll or-a-e cufvo

cPlrJ : Abbas et al .( 12) oc-Ll+

Oi Jsill-iJir+ll dr-r,(7)r''-jJt , (1)

Y t,Fi iJ i-,ilr:a. ,Fa q,F ,l:t-9 :Jl h

( 21 ) 4$r+ll ' r,:All ,ii*'!rjt c.,$Jt'.' ;iis

;1-"ill6-11J"ll i,r!l i;r[!l 6J ; 40

.tYo 20 3 6Slaa ' ;r ' \l si % 16 d'ili

;rlt a,'fl*i ij*ll cDj' dJJ!3 ---E:ill ' er '

ejtJ.ll drtl ,/ b,esll;:!ijJl 6i v1 -r;tt o*

d 6>r" lt e+iLi6J&ll cDl-:' c-'3r-* ri JL,ill

.y' eliill +ls q'r eq'l..'ll dl 4laF clt

dlrir . ii' ll -1Li l4sya.l qiilbiill dr^ dii

,J* oi ll , e-Li il- c.,ili oJb Umran

,1 g:!^; ' ;r' ^ll -1t.3./ rslill :''ill ALY

, zz. -tl u*;: )t; l#iil-l cdt zJi X* JSI

r.; . (12) 4;;Li4+ll .:nli dly,f!;tt
4+llll eJ-Jl dl:.b," d tljlt '''\rr Ali

( Second Period of rapid growth rate )

d 61Li itu,J!F abJl "ia dlt 6-\ .1,

C!-, .fGll o-cl,rjt ' ii ll;'$Hl 
-.11-'ill

, g3l=re . ii \\ 6$1Jl Jljll qr-i C#Li 4+lj

L.-.r.ll+ :3*, iJ=.!l ora d -,,till :^ 4J^t Oi

Cell l+)ill alU.,:*l ;l i;*l-Vl

s+;rtJ L-eJ)r di. -i lJ . Elongation

,,s 1+)ll ill1"i-l gi r;1,*, . "itll\l crtiL-ll

d)*l-h--hllirl5 /l +; i-L-./l or.t

cr p+l-ill Jt."3ll Ll)J furgor pressure

fl,tr cri*i JLjil !")\i r,''j etll ,$r: irl4)

.',- .' ,i rii . dlli lt , I ' i c t-6;i all;S-Jl

Abbas and ( 15 ; 16 ) Lob+i *ll 4-bJl

,:rr-= riAll . ii. Jl*Jl Jlj,rJc Fandi

r.$ gDLi. crlJ-;;Jl eLJS* *+ i*,x$ irL5

d.rLJS*. cr:lS i*.. os r, i2o3ll J^r iF abJl

c undetectable a-"-"Aic jje ettJttSAlJl

o:r o-s el f!.ltrll +i d+!L,t '-Flf t: r': Oi

i+tll^;r1-.,..1+:Ll 6'- q.pill J-r rJ- {bJl

d: . ( 28 ; 34 ) b' 'i JEll-'r t")l-Jl

d ';ljlt ,'.lr: ++1$l 6,ll :^Jl iLy q1*':

6:L4) r5r -'i 6J ,o, .r- . 3';ll dl--isl lla;r"
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4Ll_i:Y|;,y)l lr-a L=,ll,s crr_ii ellj.l-+

uc Ll4-+{ cj_!i ,_Jl ,.,\ y oi Jl .,s+ij$ll

. ( e.;:jl j:t+,_r+ ) O_**tl, .;ut g:+*il
L 

": dL( .rii r ,r-lJ3Jl , ;r. _.;lJ ill. q'_i l_i

t,Jti.+ll . ii. ;l+! AIL i +jc li\.i:. o crl r_;:ll

t:+"yt $- Ub p:!1 lr-t i=,lti c.r-:lS ii ,

/;*, 5500 cii-Ir ,',.,- ,L^lJl ric rJ,^ ;Ell
,-,t, , Oi Jl 4Jlill orlr;l p_i , i-+. / fs
e_:+yt r i. {-!!.,{.5 / rjs /;, -', g500 Jl
J ' ;JiL lr'lia c3r-s. J _,l-ill $c 't u,rLJl

g-l; e+= i1^LiJl gl*-yt r:c .C:lJl 
C_ti qlt.i

4Jlill ,-, I ir ,j , .i-jirIr I # I i,.l g333

/;.-, 6000 crll rill Cr ;r,iUl 3r;-"yl s.
,Jl s:LiiiY! Ul-ill ,-l, 1,,1 i , o+$. / eS

g3;'*ll t_*"yl $c a4,*-i^ J+, ...,-l i.Ji

.1e {-.lg*,"Jl +l+-il . U,j )_r . JljJI ric 6^

;,p '*l*Jl e"! +Jt i !*: q'_j el-i)E-yt

..Jl .y,l t! l+iyJ c s..3!p"j!e qF^tj$l !5-ii-
'-'JJlJl dlj lt$ d _'lSjlll r, . i,',1- br .rt+_i

;lj ,r, ( 6Jill 1+ Jiald.# >:+.srll
q# r'$jlLt i-Dlc 4l d-"! ri q'-L*i{l . ;r . ^

(.rJl+^J]l . ;i. _21-3.r ijJlji^ Jl-ill orA s3 e--Lill

.,Jc -,:ill e+ C_r lrA , e-:ll "t-L .+ orll
jCJLJI r#l ,f ,"L,,$ll L a e,- iFlc' 1lJt-ti

dLir' iSl: c i-illi*ll ,-i1:*-1J Jr-Jl Jlj #
6,L-i 

r;iic ,Z'-ii ,L;6- crl*!$l g ,,t.uJl

i*!q Yamaki and Matsuda ( 43 )
r:]J: -r: rDi 'CllJl erj UU.l qf ,rl,-dnll

Oi l-r+r: Culta Rehder . :r. ^.eljXJl ;lJ
rL^nyl LtJ^ o_s I -"!. ;,X glt -tt_:i

dliSr % 84 *l ,J! gyt+Cl . i,i. -,lJ
r ii , ^ _,L"5 d ;r+i!t C#t*i ij-*Jl .D_i

u:+Sll ;rlgJl Fj_: . % 80 ,-,+ db e+filf
cJl;Sl o1..i1, k."ri: g^ ,l_j.lJ ElllJl i,r!l d
tr.)-:Jl f+- d uli<\l ;rljl .'Jl A-:'iJb dl
cfr:J ei3* 69rJl ',,;,")l , irrlll glgl "Jl JilS,l

a.j-*11 rlll cr iFs J,si rsl,f .Jl ,JHr+

d* J;-\ . ( 2l ; 36 ) -,11_.3! .,r
j cr.J'tll _,rtill cUr ch-^l Gjl--syl d+k$l

.iLj)Liil clLil ,..1i g._r$b .r_:t rirl .*n*
{-.itjll Jl*ill ,-,4r;i 31 . ai-Jl ora €r L*i,*

dF 4+iUl dllii ijJtli^ 1*i,- q5^1j , ;r, \l ir

# dildiiYl ora r3*-i3, cS-Jl+^+. ii. ll ,l-j
r_r+_: gl . {+b +t+-"i Jt q;JFUI !J "jll di_,

.iti-}t ,-.1"'-, -1ljJl c,._All ,.idl # als)tii

( ,ii-l+ll 
-dj _,Ui $ Jr_Jl _.,1$ i.itii^ll

Dhingra et al . ( 24 ) ; Teaotia et al .(
. ( 9 ),=+l1Jl r ( 3 ) .s.._,tr$11 s 39)

j+l*L-Jl #!! dJt'i s-! ,.,,!.r iijll - 2

: -1tjJl JeLiJ J^j cJy3

r||Jl 4il1*i d oliliill (2 ) ds,ilt e.:$
Jt*-,1' Jl lLj _Ll"iJ J_d DLi .,,,ljJJl

. ;i . il JLi ,=rl li.:\ ( .g3L+^ilb .,fljill
c,s iiJyl ltd 4Jl-E q+i c!+-; es c-r.._rl+^+

ctir--, 4Jl*ilt Oi VJ , , iJl r+ 6+!ll Z;+*!t
,Jlr- cr;l ,',J- .prlJl t.9+*it r:c, _rr+!JL

L'jl*i ,"u 'i ,"1 6j . iigr I -4 I i, ^,: 3750

,Jl rill d _rt.3tt r$i 4^ tbty! irjyl lrA

t 6'--1 8333 .r-r3 1".lLS Jri Jl ,-,t. ,.ri
. _.1l-jJl rlic cr jlJl 33+*yl r:c i.ir,ir / .;S
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iLJ," .,r J1jII Llrar 6- air+ ei:!t tr-t

r-!-ril r* r.-.r l-Sc ( *f-,lf ) ,;$lAsll
dLij JL"3,/ jJilJl ei)j1 {!J! AilLi ( 11)

:J JyYl ,J=b^ll cDi . g$t ' ;t' *.viJl

d -.rLilt &3r H c.rrlrjl r-E Ldi U ., 6Jjll

z--Sl i I-Jo

6iV1 . Jljll rio i;. d;^Lilb glJl u,c- J,J*")l

aj-l.L 6Jr-i ,", -tl $ jii-Jiill CJ-,i 4Ji'!

d tlitt r-ic g". ;r-iLJl t-9+)l r-:c i-.';*"3

/ ;..=r 2583 sJlF r3-i-\ '"'J- cs-:Lr^jl c-ii-

d e;!t-tl-ii gtS il:rs qs-, , a"+. / tx

1250 * r-ell lr-a ,/ ,el-i:ll ' ii ;t*3

'-.S tL"Ut J-= -i c i'-i$r I # / t'-,

rr*Jt rLi d rs">!t #i.ut* d i+LL-:

/ ;..-r 4000 A;itill d-r'iLr '''i- ,r-"'EiJl ' ;r'

r ic ,i r-ic ,iL:ll t_*-!t * +"+tr / 1x

rii c Lr-JL^rll , ii. ;lj all.* ..+ Li . ;l-ill

4500 *l r-cll lra d:s">:!t +"Jl's cr:ls

c-!i 1JL! c,r:.i dl r*r r i'ii$r / fS / lo,

rlr-.11 p-i , Ll)Jl 4llLl 'l a.4lq elJr.S3 gt;'lt

6 e-:jll olr11, ',;ljll eS e PVt tra -UUt

Hasegawa and rJ'- )J Jl-xi r-!J

J eJU liA i=Jl,-i ;,i ,rJl Smolensky (29 )

cri tdlll",j-b l+)Jl rt "bl aLJ. .D-: xJii

nJto Oi YJ . -lF 4lir cii- J""3ll di+ij Jlj

i-i.Jiiyl fl;J! iJt i *-i '"'b *till -3

: 1[.dJl J]{J J"i dYi

C"2.rJ 
iJl'! j 6!i,iill ( 3 ) cJstt e*:+

o+tjill ,+-'1' Jl tli r-, p1-i -f-Js!l

) .ll-i ,r-lc a-:c !,-r- c l+d'i: cr":L+J!-l

4"ilLr Jh+i prc .L\ . ( o#. / fS / ;o,

-1lJIl ,i. r-+ d$l t:+*!t .t-i' glt ti+l

ci,jll li! nJt*il .-.'i+g5J3. ir.$:-ll .t^ )sl

.*'J- , Jl.3ll ric 6 6;Sl t:l-lt sc r.ll+Ljt+

/ t*, 583 r i"Sr / c5 / s*, 917 d'+

, ,J!9:ll ,,J' .s.JHb ,fliiJl -1ljl a"+.1 #
t:l-,;I!;-$$Vt eJ *+u.l c.,$'i dllr r-.r

dDj, dlli3 Or'iLJl cr- ).5 Jlj c+ {+ir$ll

+fl!+&
*qist6 ' :'t
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d eUr_,,Vt Oi _fr.t! ;.+ll .l-,: ( ,J+iiJl

)-s _,,1j o_r;31ilt Jl j+J$!l -JFJ 4=,lt !

*-:t U:S*JI jt-:6-o,", io!.,13 r! diG.lJl
q-r*,ill dJ*Je--. dll.lJJ oll.F*

{-$ ,}i Gll Jtjll c,r +lill o_ir+! i*iJl

(5 ,Js; ) oJ

cit U* gi-U^X, LU:b: g:Ll"+l!r.fl-s:Jl

d .J:Yl cj-=lll r-.'"';Fl i*i^!t 4.1"*11

_.,1.j d -; 100 I ?A^ 200 c$ls ,'',:l- i-Jl.c

_,1j d ei 100 | ?t 2L5 3 ,,:U:.ll oii-
oLrri*ll .-rr-ii cLl.l r-r c 6-e1. .xrll t ii

_,,1j ,/ kl4-$ &i Jl ,',\, T ,!',r- tl^i:tyl+

,',r- ,JUl t_l-!t * elJi, g-Lslll . ;i,

..:iq clli.-r d, ri 100 I *250 d'il"

-l-.r- .,it5l t:+*yt r r. .1:l-ii,rYL kll+ji*

en 100 I ?tL226 Jlill ric r+ _r* e.l,il!:

-,L"3 c# i++11 ,,:L^-!t ot"rri* r"U^i ul 6

,_Jii Jl ,.,1. T a,i Jt .*ui:X! ,r-=Eill u:-
5 e-ll iL- girlrl .,ll Jljll ./ U {-;r

"l-+il d Jljll e$i e* cFtgiyL jh$,i.ryl

,p:c g l3l t:+*!t Jjc. ,-,,4,",r- s, e;ll
I fs l;5 250 3 .ijigr I # l;r-=3 333

. CltsJl ..b .+U:iJl r crrl.FiJl -2Li o-s.i4pr

-ifJnll erl , JS.:i 4J1,! *i ;f;; J: t:.r

)tJJ Jl Sll r ie ila ,.LLi,ll g_**il *

.,-i cr[ci]l u".c UJ,.::t" -,p1- 'l_rr Y_r lr-a

_,r' .Jl _.rli u,l"iJ J-J 'Dj jFJUFi)l CjJi

,jt,.,!rJl dF +ill dLu +Sl: , tbjYl p.L-l

-ilr . i ;r,J gi5rJl Jlj ,F.se . ,l,--i Jlj 6-
1l +,1-i". i+U,iill Cli d o[,'i;ll L .: ols

cllS ill*il| Oi ,'',i- , L,llJl : .,!Jl d :+,r

6i v1 , tJ,lll ,J Jrlt .J-=5Jl j {-:.-
cjL'i<l ol-.itr Jlill f$ y orl5l ri 4+lEll

.( 11 _r 10 , 28 ; 19) ,ej-l;-ilt r-Jt

iJsll 4+i+^ll oaL"rll e# 
,''!*r$l -4

-:JL^ltt JJ$J J"j dyi

6t^-Vl d,-'h'St (4)cJS,ill e+ri

-l' .Jl -lLi r-d LDL.'i ^\l qjJ^ll

s000

4500
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.-,1i ilj,.,-lt oL-.r;U 1 u t crt rttl+ll

+ 3l-ii-2Yl dllrsr i.+iLib'illr 4=61+4;SIl dr)3Fill

::;Str:if,*i
i+lJ i.ur';ll ( crt-^$!l ) dll llqJCl eE+l

iJi,.J+XJl *-:;"!f "p.lJl UrS O'Ul ' e--bjll

Precursor iJrLJl ..-l1!l -;+ Methionine

' 4+.o!l ir++ 1;.,J, Oilill -;U g-'atlt Ayl

I Sll -rr'!i *\* cJ): g,.U=nl g'-$

.(41 ) te+;ir

Jtj o-i l-i . p 100 | ?rL 142':.rr! e+F

4"u-!l j,s" j el rii g:l+,Jl ' ir ' -1r. 'll

,J!r -+;l31g1,+11 uo;Fl ai-!l

!3-9 &r-- elli :-+ , p 100 | ?A^282

4+ir!l uat-=ll iF JljlI -4-t'js'a ,/ ,,."-r."1$

-.,t^3il ,'s 4i 4.i!,j!i Jl qJ-3 6i Jl 6 6J,'ll

/ rt 112 *tA-.ail il+A d$l i1€ll

#'"!.r $ll g--t^iJl l3-r ui ' ai 100

, 1:*!l -.11j ,*!n 1-$3 ;J-ll !+!l 4.U=!l

.$,r- 3 ,,,11.:Jl o$r_xll j diYJF$l+ i$l- 4l

"q qr-s crl. .'J( L+!l ..1;.1-".'11 d;'ii

eltiA ui Sharaf et al. (37 ) -Fl ' r+Ub

l-{$Lri 6J-ll 4iiJ^!l U"bL-ll ol-r-ri*' os i'r1'5

. ,='ilill r.rgq '+ll 
g- -lljll dujs'q d L: lt

Sorrequiet et al. ( rr-r r {JalJIl -,,1i ./-r

6JFll lJli"ll 4.t^-U sl*i"4 os lt11 38 )

C !r+ .lo i , e;lll '1$1+ -1ljll e$ 6.

. .,.'.1il1 d$tJl crl-gi*" ;:1-r-.1 6'o l{lLJ3--

Abu-Goukh et al . ( JSi l1+1+ll Jlj qFlr

d'-l,r*:lt iJ- 6Jlii'ol-rl'^ 'l:i Y: lr'l

3$1-ll Jill Jw iJ-ll 4+ji"!l 4't-=!t 'u
crLlJl iF +ill {l-" oi)J , 3$1t ,U
Kliewer ( Jsi -ril , .1,6!t 4{sEil -.,lJ e

4.1-*!l cil-iri-- ,l6rqj dltja Oi 3l )

, A-:lll '1+\ ui'll -.,8 e$ e 6!1 4SJ^11

d -,lL^ilt dl^r H caEli)l+ c'''t-:i t+iVJ

ci^j^ll ,lj oJ: .Alil Jrl+ lJ..r
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-1s
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Jg-r l- i-rrlrll eilsg_;'ll *t-i*. t-p ,i\-

4JlJl i*!Jl Gj A-.bil j_:r r'i t\r tljll

.r-i Break down 61t,t:"Cl -t-: *-.ll l_5*1

4iJ6+-i afJ'.Jq-il+ ,+ .,lb aIJFll .ri

rr+.t,+sll b.o 6i l-s . Senescence lljJl

.,LilI .rr.ib$-r-Sl +- Ji &fi 
".Jl 

4j-:Jill

&:*J i:.r:>: .:Liri dJ- 'Ul+r d L;Ull

o+'-dl d,-.!-rl;ll oi .(26 ) a,ill 4rl^c

4"t-^-'Vt .,lr , &.i;.:L-c -,;lJll c'l +lill
;i;ilijll 6, r.,rll J+i,i ,5ll,'i,r'r.lt izJt astr1

.i5hll O$-:-,l'.Jl el-rri* +;rl.rJl ..,1 , ,'$. $
c;1-a (+ Ldl ":*)t dr;i lell r*!ll ,,-l

diYJ,-ill u,-c ilej,*lt o1-,;!l Jl a-lJl

( Jull e-.' !U 4!lll 4j!r$b 4S!-!Sl

ir+Ul 1E:;Yl cr.o il3J,*ll et*.,;it elJrs,

. ( 42 ; 4l ; 21 ) i*li" Yl ALirb u",irll q'r

d ,",],, +;ll r,iFc 6)-j',ii. )ljii , li YJ li-a

-r' "\l -rlj -L!iJ -.i Dt-:,,,1[ll e$r-41

grt....bil ,--+ clL:a iri )J , .i[-!l -L*l
Protein .ti:+r*Apll i.S'rl sr drlHiill a.c

cr=-., uJ;i_, ,l cD; (6.25 x N) nitrogen

-,rr-Jl cl. -ilr' i

L!+ Abbas and Fandi ( 13 ) eu s
r-d cD,l.i .-:+uqill i,rJ:r!l lFr c:lr-$ill

Jl .:.: dJl iji.,Jll dL- Jill Jlj uJ.ir

;r1-r-.,1 el[a gl lr;3 c5. mauritiana t4\
)ljll ariij 

^-..,',1il1 
+y-r$ Lrilt i.;11 ;\(!

LJill a.l;Jl ,+ .tr+ &o i 6 e-:ill olsiL

j:L+: il=J* c# lljlt cl-:-ir , ,. ,-rf,$

.r: ,'r.io 'Jl a,i^ll adl ,-i;rL'll ,''l c '.*llL.\Pg

o\.rri* ,rr ,"'hilll 41-tl-ri.;l dltjA Oi 17 )

;l;'!. 6!l i.++!l ..,:t"-Vb,,,rbll cr+q-dl

gt ;ll*i!l q-r 4=*i;.!l 4t^!l a-,.Ai Jl
. ;J^ill erl .tiilrll a+;,:,1

cj)j ,,,r1ijl 
cS" sll j ''r! irijl -5

: 141fie JWJI J.oj

>$y,r- *l+:ll ( 5 ),Jsll ery'r

/ -iJ^ u-t*i .,-lc. e-rc. l'+* .,'llrJl a,Ji.J+ll

, r* J\ .Jl _,1j.s- 6pJ 6;t -i 100

-ts\ r L.t'jlb ;Jt .IX dLiill _: cs_:L4Jl

r'd. .'r: ,;l5l 2e.*,Yl r-ic r.tr+q d1 a;3S di\P L-J.

I ?;J.147 : p- 100 | ?J.142 slS lljJl

,* .s*rL+^Jb.+Hl 
"n- d * 100

6rLJl+,.l$'!l 'HSJI i-:i. clli r+ , .Jlril

cJ-_e c1i .,ll , !+ii-ll )-S Jlj .=.A i-;'r. J$ll

1; 100 I -* 300 .ra31.l i-$.+i Jl
).i:c sjljll t:+-!t $ .g--l!+. ii. \l 

-,t^i,,s

illrll -'!6-Ji Ur=i:jl clli .q, 1ljJl -ric g^

100 / rrl205 Jl cr-:!1";lt rlj # +lill
. -,;ljJl r'ic ril r-:r 6+$l t:+Yl r:c a-

Oi Jl . ;,lL .r:Ui-tl a.l rl^ dlli r-4 -
du_rl+i Oi r.+ c' 100 / + 200 ,jll &r
. ii. 1lJ i-'*,11, Li . A;il il=:r tljll
,ti .,'1111 is.!l jj" j e+ riri , .r-uiJl

--aj rtJl r:.r r.,.Lc: 6+lll g3+-Yl $c 4l Adi

,J!:^ *3 , tsiuL cur e- 100 I ?t 282

''-l- y Oll (;-:,. *rt*tt gy,*,Yt) iJ1c3r*,i

$r rn 100 / -;J^ 161 3a ,,'rlill d,Ji,-Hll

, c-.3*ll 1., p ,,r'bll e$q-dl '!S- j !st-=

. , jl_dll a-511 iLF;; ill ci_.)rss Lr:c .j=rj_
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rSi O:-Jl Jtj c+r . A-,:il ,rtrr 4$

i+s oi Ebrahim Zadah et al . ( 25 )

. n^,ll d tl-itt rs 6* e$ ','tlill o$':+]l

d *,ll-"3tt &:r 6- Ld i-i, .,Jci Jl '''\ ,,

Abu-Goukh et al . \.:,1 lJ ( e*bill atJ

1#S ,s;rl-5 elUa gi 1B:tJl -.,Li ,r ( 18 )

,:t--=!l otrri*.. ,J S-l .rilrll 
"-" 

#l
l-S e--bjll "lr-,L Jljll rr-6:i 4- lFl {JlJ^!l

JL"i e Abu-Goukh et al . ( 17 ) s.y

JDi )-,i Oll ,,'rl!ll i$'!l 6i , -Ut +Ut

rC 4* rlr;l +5.!3 6 ';Jill :J J.9Yl ,J-bJl

-2131 clrir e- i-t:.J . e-ll o1=31'r ;L-3Jl

d . .-*i::lt d 'rUi1<QtSllSl-i:i;)l iLy i
,,'tlrll aH3rJ-Jl crl-r.:i*" .-+ l:+ &r-=' r-'"r

e.,::lt 1rt-t AtJ^ J!"]ll '-'\:'r Lr.')

l'll 41.;JAll fc$ e-.:j11 ol--:1-r-,;ljll cl-r.-r

d srqj ,j--.5$ 'gb it< {)lsll ' :\ - OL J:-lii

+-Jlo,+ olg:ll or-o Oj , drl*riill ;.-Jti

gr--i qsll .:!,.:ll e- aL-nJ^ OJS1 6t^U'i!l

a-;s dlUA OJS:,',i-,. e-ll 'l-:ii $Jl q'r

kn:'., 6. o,ll: oi ,J.uOt :5^, ouYil.I 5i
L(-l . r,ri:ill ic;*;rL; Jt ++ LgJl J^Yl .

e--5ll OJ-} Ja d*li- )l jl-e 6G -i3-)-- 3o

( 21 ; sL-iYl .ia i..Jt*a Lr'r:'ii o", &6Jl

C- 6T'-!Jl iF +r'll elllru ui \A . 42 )

crlg:ll q"ai c,.--3i ,Jl , ,t'-ii 4+sl, -rH

)-f..ii, -1t lll ei5 d','rhll i,,i3'il ,J

o1s ,,,',li!l ,'S,jl ;i Galleschi et al . (27

YJ , -dl -.'c :J J:lt rJ-!"tl dxi )+lI

, e-5jl "hib -.rljll rS y rlrjl rI lrlt .11

o1r11, i:jll fS 6. Lt UAjY! a:tr-:i* t:ri!

*cg-Jqa.ii-
g.rslii ' ;i ^
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1

nsr- Ziziphus spp. Jr*Jl Jlil
lJlS - l6.,,+L iltu . .s_:!C!: Flijll

. dL,Jl - ;: rll a*b - r-].,,ll

, dlt*Jb oblc rsl l.'u\l +p , 1!+Jl - 8

L+x$ i*1,. . ( 1992 ) g+tl cl
. J I us Ziziphus Mill ,J-l+X

,(1)5,{+e$l rIJILF r\l :-L-

. r48 - r23

. (2004 ) .;+- c5',lLi JU^ , s-=L+Jl - 9

v1:dq ti at.:'trSr is1rl3;-i e*!r
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Certain physiological changes during growth and development of
Fruits of Jujube Ziziphas spp. cvs . Tufahi and Bambawi

Omar A.Ibrahim * Muaead F. Abbas

SAMMARY

The present study was carried out in a private orchard in Al-Hartha , region ,
Basrah , during the growing season of 2010 I 2011, to investigate changes in certain
physiological { Fresh weight of whole fruit , activity of Invertase and cellulose . as
well as changes in soluble proteins and total Free amino acids) during growth and
development of fruit of jujube cvs. Bambawi and Tufahi . A completely randomized
block design was used with three replicates . The data were subjected to the analysis
of variance and revised LSD at 5ohwas used to compare mean values . The results ,
may be summarized as follows:- The results indicated that jujube fruits of both
cultivars displayed a double sigmoidal growth curve , with lag period of fruit growth
was shorter ( 4 weeks ) for the cv. Tufahi , whereas for fiuits of cv. Bambawi , it was
6 weeks . The results showed that fresh weight for Tufahi fruits were higher than
those for the Bambawi fruits . The pattern of Invertase was similar in fruits of both
cultivars , as the activity was low during early stages of fruit development , but the
activity of Invertase increased as the fruit advanced toward ripening , and then the
activity declined as fruits entered an over ripe stage . For cellulase , the activity was
high and reached earlier for Tufahi fruits as compared to its activity in Bambawi fruits
. However , the activity of cellulase in fruits of both cultivars declined rapidly as the
fruits entered an over ripe stage .The level , of total free amino acids was high during
early stages of fiuits growth of both cultivars , and increased until it reached its
highest value during the 10th and. l2th week from fruit set in fruits of Tufahi and
Bambawi respectively . However , the levels of free amino acids declined rapidly as
the fruits advanced toward an over ripe stage . As for soluble proteins , the levels was
low during early stage of fruit development , but the levels increased as the fruit
advanced in development , reaching its highest levels during the l2th and l4th week
from fiuit set in Bambawi and Tufahi fruits respectively. There after , the levels of
soluble proteins declined as the fruit entered the ripening phase .

Key words : cellulase , free amino acids , Invertase , jujube fruits , soluble protein .
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