Q9 (e @l gl B Agrispoon sl quadally NaCl agagall 3 gls 500
CrluDidl g oot 38N s o181 4alli) g Catharanthus roseus (L.) G. Don

* Sl e Sl Oy o pa¥) 2
ApadlB) daal - o slal) 44l ApandBl) dmala - Ay 1) 4ls

-

sADAl)
£ 2010 - 2009 sadl s s Lt Anala — o slall A4S — 5Ll o sle ] Al dpial) ALY 3 4 el oy o
SIS AN 5 of iasms o> 1259 5 6 5 0 (b psmdsmall 2518 581 i Aa )l L e RIS ga L jatl e Cagl)
zl s Catharanthus roseus (L) G. Don. sl gse il sai 2 jil/de 6 53 50 o sl cuadall (1
b aals Jed eny 485 48 del ) &5 Cus . Vinblastine ol 5 Vincristine cti sSiall Tula ailladl) pialal)
oLl U.UJALQ};;.“ uadall U‘“J(ﬁ 2009/11/1 @)@(M\Mdﬁoh\jﬂ\l\u) e 20 x 15 J\a.ahé\.\i.uu)uu.\.l\_\u
Cigal Loty ¢ JalSI LI (a6 pmdll g el Lo SUD #laall (52009/12/1 5 2009/11 /1 g ¢ sail ans 5
Randomized 4Ll 4l siall cileUailly 4ai) Crona | iull &‘ Calial b e clibll ) daald) 50 58
6 sima (38 J8 Ll Jeaind | @) ) S s (3% 4) QA‘-G i 4 ( RCBD) Complete Blocks Design
053 Ladie 5 0h 5 Jlaial (5 e 2ie il giall 45 )il ( RLSD) ReVIsed Least Significant Difference Jall
@"Lﬂ\.ﬂ@)ﬁ.\l\\.@l&_\l\ay(;\l\ Cq\_\.\l\eh\jcbj.\a.a)uU\
Gsinas ¢ 5 padl) g ganall Cilall 055l 5 485 5l Aalisall Jane 8 L gine Lialidil Cans o a0 guall 29 5518 5 55355 -1
BsY) (s sinal 4y gina 80l ) s Las ¢ 523 gaaall/a sanslsall A 5 (o5l 4, giall il g KU i g5 511 (50 31y 5Y)
; - OS5 s JSSN (o508 5 Gl 5 ) (g
Ol gl (g sima (aladd] e be A g Haall liiall area (A Ay sina 83L ) G (g eal) cuadiall 38 Eal ) -2
VIC O Sl 5508 (e 31,5Y) (s 5inn (B A gine 830 s (g sanll uadll 5 oo gaall 2y )5S G Jalail -3
& VIB 5 31sY G Gila 015 ae/al e 5,80 0.3400 VIC 58 (e G315 (5 sine el i VB gyl
G5 uaday of Yiams oewd 12 038 5 Aasla (e LSl Al gil) vie G5V (e Gla ) a2 /pl e 5080k 0.6829
. Ve 6058 5

+ dadiall
(s all s adde il Loa) dil Jiguy Bana (bl W) o153 4l W) 613 bl J 560 L il ale 155135 ) wladl g 530l o

Ll Ll ey Alle A8 50 e Culd Allad 3 5o e Wil 5iaY o) gall 5 o132l 5 6l aga yhias cll ey il cilS
aulie oo 5 ke <l s ¢ Apocynacea 4:iall Alil-ll xilall Catharanthus roseus osdl (e il aaill die daxiill
o s ha¥) Leihaga (1) S Apalail 5 4¥ana s Al dpeal 3 2100508 1S 5a 130 (e ST e (s sinidyh
(2) Aol A5 siuY) and s 400 gl 3lLlS allall (e daal 5 halie ) il Leie s 48 3Y) Madagascar Jaie

sadll oYy JukYl s Lymphocytic leukaemia e stialll adll aliapl z3a) axiing e Sl
Breast cancer il (s s s Lung cancer-non small cell 3 seall aall 55 4530 gla yu s lymphomas
Uy dallae A age 50 Giiudladll of LS Brain tumors 4eleal o 5581 5 Cervical cancer as il i gl s
Bladder Ll s s s non- Hodgkins lymphomas cSa s e 4saalll ol 55315 Hodgkins disease ¢Sa s
Germ A g yall L3AL s s Testicular cancer 4waeill ol yuy Kidney cancer 4 s s cancer
. (4 53) 4=l A cell cancer

JL@A\}” ‘Uali L;AM J}Jﬂ) 3 (5) MH\ k_IL}LLIM Uaa_\sﬂm.\sj\ J\j.d\ CLLI\ adl.i) ‘; 4_1}.\;5\ u\.u.amﬂ ML\H MAA)J \‘)k.\}
535 S Wy ¢ (6) e bl Lok Aladll 3alal) 2 il Lgia s i sl Baia) o3l il (3045 o Jlane i 8 ALl
A gall i e ulH\aah)ldb}m\}m)ma))@o)\a}a}mUAA.UM_\_\;LA@_A\JA\mmm;ﬁ\uhsfﬂum\
,@U‘»Qﬂﬁl—d’ﬂ@)www\*

32 -



uud\ﬂiuic_m‘u\)M\Gétsumquiusmyujbummbum,sm\wsfhujuwsh\jw

238 (e idgll maal 3 (7) VIB oiedlidll 5 VIC (i pSidl) (g8 w8 s gl (g gual) jamall (85 05500 oo

ViNCHiStin ce i) Uik Aladl) 5304l glily sai 8 (ganll cuadally asiseall a8 il Al s il
. Catharanthus roseus ( L.) G. Don ¢ ¢re <Ll Vinblastin owSial 5

 Jasd) (3 b g 3 gall

Eua ¢ 2010-2009  saill ans sad dpusalil) daals — o slall IS — 3lall o gl andl il dpudal) AN & D il Cy sl
bl 43 55 a2S 5 das AL Gaalins A (550 Gae il (e 12 gl ,1 Jamas anl s el jery ) AliG 48 de) ) o
Loy 5 o satal) Sl 5 4 5l (e Db JS 4 y3 Gl ¢ 2009/11/1 ool (Aot JS3aa) 3 4185 ) a8l ga s ans 20 % 15
sl Cuadall Jasind LS ¢ o/ e w3 (12 59 56 50 ) 2 3855 da b o gd seall 5 6IS Janind | (11:2)
2009/12/1 &8 5 2009/11 /1 s (S 5¥) (4 po ailacal 33 ¢ 511/ Ja (653 50) 5S4 & smasa)
S UL (B o8 0 500 sl a5 K0 Al Wl ¢ JWl&Y L) ‘;.;}@mg\ & sanall Lo 8L Fluall 8 L
-4l 5 2010/2/1 @JML@»&HM}JM\ Glaall | daseda ghe Sy A0 12 JS Cudw Cus ¢ 3 SAll Aaalall
s el Sl -1
- AaYT Aalaal) (Baudaiy 5 (8) Ayl canes Gl 5 3 ) Aalise Jare -

L0.75 x 4851l (i e ol 3 48 )5l J gl il = 4 ) Aalisal)
é\kﬂ Sd 2y ¢ AA]LJ\MJJY\};U\}J\w\mmjn)u\.mwsm;ﬂ.udﬁg_}\d\ &Mu\;}\ ool -
A0 e ( Lol UL Hirayama g 1) (ShoeS 08 8 Coaags e 48 )5 (ST 8 dnia g5 (5 pnadll ¢ sandll
o (Ll (5 e o Metler HK 160 g 55 ) osbaadl Ol Saalls 035 &5 0 sl @il (ad 5 el 48 33 67 70 5,0 s
. el e sl Glall ¢l Glua
D3 s 22
Bichrom — ¢ ) Spectrophotometer (s s<all calall Guld Slea aladiulis (9) 48 Hh cava KU 5,510 -
3 Aalaall Galiis s e 5l 663 5 645 G sall 0al skl xie (Libra S22 — UK 2005
x  Total chlorophyll ( mg /gm tlssue%-a[g_lG%eDMS) + 8.02 (D663) ]

(10)4&4).&&_\%&}‘).\.\5344}\4}\4_\@\_
Flame Photometer il ¢s sie 535l Glaall Jlea aladiuly o g0 suall 5 eﬁm\-ue“ Ol a3 o g0 geall / sl sall A
. (11)s_83% a5 ¢« (Jenway — PFP7-UK 2002 ¢ 5°)
520 >3« Jsh e Spectrophotometer 5 seall Cadall Guld Slea aladinlys (12) 48k cawa ol syl 38 5 -
e sl
e plasiud 3 (14 513) 4k e (315 5Y) (e LaguaDlaiual o5 G i Diall g pias <) Lda Alladl) o) gl 38 5 -
sl 3 a5 406N sl Baaiy s ( Shimadzu — Germany 2004 ¢ ) HPLC

. kil 35S 5 x Al Al Aablidll = dall )l S
ol Lol Bl

;MM\J@M\

sl i s 6 5 s ol 5l 35K 6]

sfa/‘).\.a.u.u‘sm_m 12 5 9)6@}\5&‘;({9&}4}\JJJJE‘)JS\)JaJhJuL(l)d}JAJ\‘;‘fLmAY\d.\h.d\C_ﬂ.\.au.\.u
L;r_ 9%49.08 5 %36.65 %1267ualﬁ;.:‘}(\udu;u\S}uLudﬁMJ)]\ﬁLumdm@d)muaux\a_m_u
).nl\ el yumuu\ (6) @u@dmc._a\.d\ oda . 2au 18. 942‘_\:&‘;\5\‘54.1_)\3.&\ Alnb.m\_..ul.\s“;\ﬂ\
MJ\’“‘\AL&AJJ&A&-I’JQJ\6u@dﬁﬂ)ﬂ‘%uﬁdmgﬂwalh‘)é;\d)‘)—\j/d&l6‘;;‘ 0 cmo xS salyole
20 15.969 5 2o 14.704 SV 5/ Ja 6 53 camiall 5 5 vie Gl G 8 Zaas 12,175 5 id) Aldae i
Lot s (S8 A sLal 5 (5 pind) canmial) ¢y R0 Y Ay Ll (16) 4al) Jm sile e (365 il o3 5 e
(;\L;y;!\u.;a;d\@ba\da\h)u\JJS\)AUA)AS);JSmM\L;)]uAsg.:\.udﬁaﬁ)}l\hmdmssb}:u
.43 ) gl dalise Jara (8 4 gina B2l )

=33 -



2012 A2 aanll 17 dlaal) 48 pual) 4 plall dpcaldl) s

ISSN-1997-2490 S gl / Gy o ¥ A

12 59 56 Aala) S0 ﬂ{)uu(z)d}xQ\ciujg_uﬂtij_“xq\EJALALJMQ\u)guL¢UJuﬁ}
5 4 aal Aleaay Lul ¢ D5 e ¢ % 54.79 5% 34.86 5% 13.87 sy b sine Lialidll Cunas o/ Jiaras
Ol (o8 A sine 3345 ) 5o (6 sl amalll Al L (17) 2l ae i Ll o285« Dl /a2 7,020 <y
Al Alabaay 43 )i M gil) e 31/ da 6 53 G Sl vie G/ a8 5,462 55.253 fb s i) g senall lall
OF Sl a—al Al e o dJalail) 5y LeS (18 55) On JS S e AT il ol | i/ 02 4,895 <y S
o2 (5 —adll & genall CHlall ()50l Ly sina 8 43 glita 33 ) ) (ool s slal) S alae ga (5 sa) omiidll plasi
el A 3 my (5 il g sanall Caladl 5515 80 Aalsal) (3 (=l s L (19) il e (35 il
5 AUXINS Sl YIS Sl Clanidia Ul ) 4 sal) cdle il a3l IS (e LAY i) 5 alusdi) 8 da slall
Al Lile 5l a3all A L3AN 2o 5 aaa a3 ) 433 Gibberelling < sl s Cytokining <bawls sl
oo 2 ey il Aa il Jals LeaS) 583k Gl g2 38 = SeY) palaaial I LS| (20) slallly o gally Aliaiall
& o G a5 Ll Cus Toxic effect ol Sl o lo sa 5 Lysal) Sllaall e LWL g il dals
ey il daala 5 oLl ey 33l Jae dagiiiy @lld y gaill 85 55 5al) Alaas€ll e Wil ) el ) 430 gall dpay 31 bl
@25 3 Nutritional effect 3130 8l ) ddla) ¢ (g Sl Jlacll 5 5 50 ey 330 5 <l o g0 KU 5 i 5 ) aieas
2l e i A8 )5l gai JI a0 b sl (122) O oS3 ang Leas | (21) claill daaall 43l 8 ol k)
& Turgour pressure ALY Jax all (aliash s ¢ 28 ) ) sai 3 e 5 Jsh I a0 ) At o gy il alall
Dsall e gaill Ama Sall U ga el JUE) U g ¢ L) Al aliall g olall (3805 8 (aledsl v Laa (31 5Y) WA
A VIS saill i Ul ) bl aa i da shall (e g ylall o3 e o) ) caal | (20) il o1 3al 30 )
sl 2l (g Jis Laa B1os¥)  COp 3 A5 [ ) e DA (g0 BlsY) a5 Sldadly AL (L8915
Jare 2l da ol Wi WS (23)AﬁlﬁaAL“AuJMALmaxqﬁ@LUELFJLU})AAMJjauaﬁblmngn
J}a_lu\éj\u)}j\‘_guaumy‘;u_uu\us (24) M\JM).}J&\ J\}d\wo)ﬁuwd)u@_\_u‘wxf‘fd\jumﬂ\
‘;L\Lu).\}auau\_\.ﬂ\c\dr— ;L\J\.a_\_;AAJML;J\}sL@_Laﬂ\_m.\thJ}uL\J\ O\J}\u};_‘_uuadmu}kl\ UJSQA‘
Aala g o) e 3 s e Jari A glall o LS 5 (25) @il ) g ) IS0 (2 pa3 YR (g (55 sl oLl dlae
°j4;;4m,(Lupuj;v\)tsjuq\;hasud\duu;uiui)su\aﬂL»C;uu\uAC?az,us (21) i gyl ariad il i
uMJYSubJAJAJMJ\JMMHL J\}A‘:JGM\JAYL;J_@;J\ t}auﬂuh]\ u)}\;@)}\%w\‘_gm‘}\u
A_UA\A::JL})L,’AU}JL;}\;ﬂ g_\_.;a;.d\g_ul\usj (26)&'}3;]\ e\_um‘!\mdmd\ u\.xﬂj.\al\}u_a\_\m\_i}u\_ud\j
QﬂmeMhQMJJJHmM;xuuuaﬁd\
SIS (g Bl sV (s sina (B (5 suall el 5 a3 seall IS D
Lt}.\mums;.a\l.@_ﬂ L;)\JJ\‘_AS}\J.\QJJJES\ dbﬁ!\&}\;ﬁ‘_gmwu})&:ﬁjé\ (3)d}&\@uw@a.u
9% 16.60 s %667uaum\!\uuus_s.\\5}e/).\m‘;uud 12}9)6@4&\1:\.1.4@?).\3}‘&\34))}5)45\}&14}
(15) gl go (3458 ilidl) 038 | (g 5k 05 2 / p2le 0.7209 sy Al 5 43 aal) Aalany Labd ¢ sl e <95 23.57
w\Jﬁ}an} L_ASS\dﬁ})}m\wd\)}\){\d}.\;ﬂm}\ucd\_\)é\c_}hﬂ\).Lu.ﬁ&}\;j\g_ua;d\ ).u\_ﬂm.\jh\.n\
Gob s et [ ande 0.6133 iy 5 45 i) Alaleay LB % 8.04 5% 2.53 sl o 53431 caws CailS 5 5 saal)
(28) @l oo G5 il ota
O cne s G5l (s sime (A Lgina 3T g IS 0 () 4nsdi J saall 8 (5 saal umadb A lall g dalall uly
AaaS 8 A gima 30l A ool Aa gl 380 5 e 355 JS die g all caadid) B2l of dam | JSI g ) oS0 (e
mﬁmwdumdﬁuwﬁ}&mdumuMym&gﬂvﬂm&wGM@HM
O Sl A gill die 55k 5t [ arde 0.5436 dis MU Jd ) SIS (5 gina (B (5 sima (alisll ) Aa slall S
A sl 0 (e 45Kl Ail i) e (g 5k (58 / aaka 07212 e LAl iada 51/ e 3 sAashe s/ Siars o 12
Ll uaddl e 51/ de3 s
s s Gl haal Jan ) (s jm A slall il st JSH Qb gy IS (ra (31559 (5 s bl o
3 MM\}eW\}UA}).\J\Sd.\BJJJN\M‘);a_\ﬁ}‘éﬁd;mﬁfd\ ‘)..4\_\31\ ua\.;a.m\‘_g\_\h).q}qmg_ﬁ_\ﬂ\ d;\i
Gy 5 oIS A dpief andant o ddliaal) cilasal) el ol 580 CI™ 2510 5 Nat psd saal) il 8153 o LS
i da slall o ) A8lal | o g 5 51K agdant s calaiadldl o 55 ) 535 NACl a5 sl 335518 (4 (30) LaY 31 ¢ (29)
A5 Amino levulinic acid caels aS1 5 e Jla (535 (g2nsll slea ) 58l Jady 45580 duie V) MG 334 e
Ji 5,580 ) Ay Wl ¢ (31) s st (e il (3150 (s sina il ) (5330 Lan g ) slSI olid (ol ysiny
UJS.‘J\.&_\L;.\S\ upj)ﬂunh)&écdﬁ;‘\uM\ ;\)3;\é\gﬂ@hg#\@b&@\qﬁhﬂ\ééﬁ\
Coadall I LS (27) disoslSI s i 8 Jan 485l Can g5 (e % 70 OF s ¢ g sISH ab s el )

-34 -




2012 A2 aanll 17 dlaal) 48 pual) 4 plall dpcaldl) s

ISSN-1997-2490 S gl / Gy o ¥ A

) chlorophyllase s il Jaii s 45l 4, ) 5 juall ey 591 Jandii AR (ge Ji IS0 oLy Jama 83l e Jany (5 0l
paled 5 A slal) s 33 siall Free radicals soad) Jsdall (s siva i (A 5o 4l o LS ¢ Jid g ISl 4y s alasy
. (32) RNA 5 DNA 455l Galaal¥l 5 o3 5 ) 510 5 i 1S Bjomolecules s sl sl iy sl
el sal) A 5 o 533 gl g o gl sall o B 5Y) (5 simas s D A B (5 gaall Cradiall 5 o g3 gaall 518,80 3
sl /

L (A 5 gima paliad) ) @l o/ Jie a3 12 59 56 Al sbie dasle 333 O (4) Jsaall 2l Caaa
pe G365 ) 038 3,034 caaly A5 & el Alalaay &3 jlia ¢ Mgl e ¢ 1,603 52.266 52.848 Cialis o s i
mth‘sj\&A\ a)JS_)Jan)JM\ununjﬂ\wulchw}\‘dﬁ&yﬂ\w Jailly W . (33) @L\.\
4 Jlaal) Alalaay 4 jlia ¢ J gl e <2938 5 2.579 i1/ Ja6 53 s_z)‘..q\.x.d\_\.mg_ulug_:\_d\ d\”\séonwm
(28) s g bl o2 (355 1,796 iy Sl

die da slall A yaiall Ll 4 gall Cluadall ddlca) die 4 gine 30 ) ) el 4dd Jeaall 3 Lﬁ).tx.d\ Jalal)

Sl g seal) Cuaddl) Ailin) die Ay ginall e 830 Se lllin (S Laiy ¢ Aasle o/ e 02 9 56 0 3SUA)
)55 die A slall A il LAY ae Cladall aladiul dpeal XS5 135 6/ Sl o 12 daske 3 5 3agal)
il oda e gyl dpa ) llaall GulSasl yiny (5315 LBl sl (3 Cm s il A gl il Gpesni] A slall (4 803
L (34) 4l Jom 55 Lo o (38

12 N 6 0 s sl dasla 58 53830 ) ga L sine (bl 38 o gl sl (g (315 5Y) (s sima O (5) Jisaadl il (i
Caaly 5 40 el Allaay 4 lie 315581 e il 35 p/prle 20.845 523.741 527.777 b Y o/ Siaps o
Jsanll s 5 (5 sl il Zpilly Lol ¢ (30) s an il o8 3555 B 5Y) (00 Gla (035 2/ pile 31,149
5858k D) 28 (5 gl cuadally dlabaall Clall da lall L85 () L psanlisll e B 5Y) (5 s 4 sine 3305 )
C gl cuaddl 58155 (e S 55 IS e gl gl (e Bl sY) (5 sine (B (5 sine aleadl ) s Ll

2 12 N 6 e Anslall 380 55800 5 Ald g g geall (g 315V (o sinal A gina 3305 () (6) Jsaall gl i
ol ) Jsand) (8 (Slan ) il il 08 (5 sad) aaddll Lonilly Ll ¢ (15) gl i) oda (355 of Shaps
(o la (s al [ arle 46,127 4 J8 Caaly 288 (5 gall Cuadiall aladial Jady o 03 saall (e 31 5Y) (5 sina (B (5 5ixa
de 3sY e ils )5 b / prle 53361 ity 5 Al Alelasy &3 i 1/ o 6 it 38 55 2ie G315
OpSlaia Laa 585 (1S 388 (5 sand) Camdiall s glal) ) Al jall Jlele Jalas 5l 1) Gl Wl ¢ 11/ Jo (0 uadia 3853
/a6 53 el cuadall 5855 (e 385 S die da glal) il G o g geall (g 55 (e i GBIl s sina B
psrsall 38 5 A gima sy I

oaliadl )l of Jiams o2 12 G 6 e Rl sba dasle 38 535305 of (7 ) Jsaall Al i) i LS
ol o3 3635 1,410 iy S5 45 5l Alalaay &3 5lie ¢ 0,287 50.398 50.637 cidy 31 K / Na ds 3 (5 sixe
¢ 0.636 Cali g s sl cuadall 38 jsalh 3w K/ Nauéhﬁumh)’&\ Jeall juin LS (35)4.;&\ L,L;.)su@
(36)445\ dmy\.ntndwC_aLd\a& 0.585 @A\JMJM\&MMJEAJJ/JA 6 53 Syl aie (0.828
‘).\S\‘).\cﬁ\_a‘)u\k_u; ¢ K/Nam&b}.\u ).\\ LE}‘AM Cuadall g s glall o Jaladl) LJ‘ ( S)JJA;J\UAJMLAS
Gl cuadd) s ) Al Wl K/NE s 5 sime palias) ) @l cuadid) 380 55 (e 38 53 JS ie da L)
c\JALum_L.ssA_U.u_A\ 33l 50 il Cum Ay gina e 30l 3 LSl g K/NA s (e o)) Liale  3agaall culilall aaladin ol
&8 Y S pmin e Sl il dlee <l kg (e slay il ) Aadle slie aladiul ade Caa 455l
- (37) 4l Jaa sl o (385 iliil] o34 5 A Al

Osds N asasmall sl G Antagonism sbaill s el ) (s g g il 4y siall dpwall 8 Galidil) s O

o5 2] G Lay 5l ¢ AT s g0 NO3™ il sl s CI7 Ll sl Gms den 0 NHg™ asaisaY)
LS (38) Al (s saill &y ) 5 puiall lldiall abiaial dalise (mliailh Jllsy ) sdall sai (b ol i AU Sl 2l
‘)}A;j‘d.\ﬁu.nuaha.m)dmﬁbua\sm\} Ll B saudll & Cadi Cpe 2y 3 Lee A il Apae B e 2y 35 Ll da L)
Led g sbial o Cuaddll ol gia¥ @lld g (g o) Caadiall 58 5353l BV (s sina s (ool A 830 G
LAl pH ais b )50 Ll G Oxalic acid s Malic acid s Tartaric acid 4 sasl) paleat) Uil e 4044
Gl e AL L 4 jeaa slal e (s 5ian g sall caaddl () LS | dpcadall 4y 5l (8 2l 35 NOs™ 4l o s
aliall e (g ging (g pial) Cuadall () LS| (39) bl J8 (g pabiaiad o salal) Wi ga¥) sl il i) A cpam 5 i)
o3 31V (8 s geall 58 5 (mliasl Joany Ml sdall U8 e (abeaiaVl o g2 guall jeaie (il ) 45102])
U};Jhsjiu)d\ PH ais IR (e sl gl juaic 4y5ala e 2 3 5 sl caadd) o LS K/NaImas;LaJ'e;
b oS5 8L (e ol o g geall aliaial Julis I 5 ldaall (aliaial b e Ol eLaall 4y LaaY) gl
 NaCI s sall 258 e gl olay aal) Cany 3y 5l

235 -



2012 A2 aanll 17 dlaal) 48 pual) 4 plall dpcaldl) s

ISSN-1997-2490 S gl / Gy o ¥ A

c 0ol i) Gaalall e Bl sV (s sina (B (5 ) Caadiall 5 g guall 4y 518 il 4

o e (oowd 12 (A 6 (e Bl slan (B 003 guall 3y slS da sla 8305 ) (8) Usaad) (B Slan ) Jalaill il (i
ok s et /et ssSe 0.4678 50.4256 50.3439 Cialis ol s ) e 31V (s sine (b A gine 5ol )
Lo ae (35 i) 028 | B1sY) e sk (s a2 / el e suSe 02476 sy A5 A5 aal) Alebaay AR 315 (s
Gl G et die Jas gl G bl (5 ) g0 3Y) Jarall aplaiiy 438Dle u;\ % O s 3ol ) s o L (40) 44l Jeas3
L se ol o a5 g 5l Wi (a5 40855 UaS i g 5iil) L yal) (ymms o) 53 ) (525 A slall Lgia s Al clalga S
¢ e O Lp2e W15 iy 3Y) Adlen e Juny LS ¢ (41) NADPH s NADP* (o 351 (38 sall (551 5l apay 431 3
LaY 3 ¢ (42) Reactive Oxygen Species ( ROS ) Auxdll uanS 31 g1 55l € IS (o 20l dgal) haa
i g all JIat e 258 s hall () LS ¢ 88 ey 0l oS1 5 die S aa el ) saall 580 55 (mleasl (43)
o8 Axd ya W 30 5 Jaay Les Glycine betaine o S5 Proline ¢l s S saaxio dsisel (alanl () Ll st
Clall ¢ s Sl G s 31l G 0A (8 aadiion XS o Lo saVl aandil] sliaaS Gl g 5all (5SSl i LS ¢ bl
(44) Akl 5 U155 2 die b (531

DS et iy el ol e GBS (s sine (A (ssine (aliail o 3S 53 30l <l (g gl Camdiall il Ll
Gy 5 A5 el Aabnas 438 G5V (e s b s e / pl e S 03312 il / e 6 camdia S i vie ol ll
(45)8 ean s Lo e 38 i) o34 5 ¢ i/ Ja 0 cadia S i die Bl e sk s 68 / pl e 508 0.4061
o Iy Leo all gyl (31 5il) Bale) 5 cbpdaall 5 58 (g sand) aaddll o) U ) (o m (lata) o O
Los i 55 Ul Aiaa) Galea ) et olaily 4 guad) llaal) 4 53 e Jond Ll LS ¢ ol ll 0 5S0 cilll Al
i yall Ll Alebaa o ) il i Lagin Jalail) 58l ) dawills el Gl 5 all (g 31 5Y) (5 sime ialisl ) (503
ol S8 0.2165 Galiadt Jef dlis al s sl (e (3 sY) (5 sina (b (5 sine alidil ) aal (g guall Cumdially da sLall
oo A lia o / e (oot 0 s bas 5/de 6 5SS s sl cuadal) (o 4 Sall Al sill e 1)) (e gk s 08 /
S/ Je 0 S ol aadadl (e &3Sl Al il e 31590 e sk s a8 / e s Sk 0.5104 3L el
) Siny (s sall caadall GF (I (s m Gl e BlsY) ssine paliR O Lo/ Dless o 12 A slay
O35 (e 3EY) G jad Gl sl SUay 3l proline oxidase s proline dehydrogenase (sl fasiii Jle
0y a5 il

Ol 5 (ptian SR [ badn Almdl) 3 sl (3 1LY 5 s (B (s sun) coadiall 5 o g3 guall 3y ) 518 5 -5

Orfins il 5 (i Sl gy olaY bl Uil 85 50 4 gina 33l 3 3535 (105 9) Ol sandl 8 Alan ) Jibaill il ¢y
6088}%5607}%4038uuu)$sﬂodb‘)jm)4d\w\g_u\5je/)m@u3 ]2‘;\60,0&}14&).\5\).\53\4)4
cd\.\‘)ML_u\SLA.\.\.\ d\‘)}y‘wuhu‘)‘j(ﬂ;/e\f})&uo1280@@\}@)@\&@@\.&6&‘};”&5 <%
ot [ al e 5 Sile 0.4474 iy 5 A5 Jaal Alebaay Ll ¢ sl e % 31.95 5% 25.13 5% 19.15 il
OY sl il i o gal) Cuaddl Al Al L (475 46) 4al) Jo 5 Lo oo (345 il oa G sY) meala )
aJhJuuou\S}Jﬂ/dA6}3L_A\g_ua;.d\Jﬁ}adh}umM\}umM\C\_\J\@M}.\MMDJAP)LA\(IO)9)
Gla 05 ae /al e s Sk 0.2288 il 5 A el Alabae Wil ¢ sl e ¢ 9% 10.42 ¢ % 3.38 e Sl
0.5299 il 3l 5 45 i) Alebaay Ll ¢« 5 e ¢ % 11.36 5% 6.08 OsiasDidl) 83 ) Ao iy Wiy ¢ 31y 51 (3o
‘ ; L (48516) Jeasi L e i il o3 L 31551 e il (055 0/ pl 585 S

il il Baly )y o3l Lea il (IS (g sl Caadiall 5 o g gaall 2y I Jals o i Slaa ) Jilal) il o
LRI D5 g3l daaad (8050 () (s me il g8l ) Ll 8005 s O L CpttaDldl) 5 i Sl (g 581 530 e
LA ol ge yied Ll LS ¢ Ll (e 2y 30 clail) 8 Gl (5 5 5 3 algad () dca yrall Al 0800 ela g Al B2 3
ey 31 Japdisi Cilalany a 5 a2 03 guall il sl O LS A sl ) 5 e il g ity 1 5 28U g o 5l 5 (59 S
) pa Jlail g ¢ il 3 5Ll Free radicals oﬁ\)}ﬁ\cu\ﬂmﬁuﬂ\dmus‘u\mﬂ\u;j&gﬁj\mq),d\
Clay 3V 5 a3l oliall 5 jlall gauslill sleall <yl o clall dlaa 8 1550 aali 3 il 18 il &
fie 4y jena slal o a8 gia¥ gl (e 3 3 (g uall cuadiall ddlia) () LS (3) RNA 5 DNA 455l (aleaYl
(4) B8 LS el il 32l 5 e lall s (g2l 5 cpn g il o lall 5 gina 830 ) ) (525 Laa (a5 il

-36 -



(<l / 2aen) 48 ) 1) Aalisa Jama (B LagiDAINT 5 (g gad) quadiall g o g2 guall 3518 0 (1) 92>

‘ (/) gl
A6 Jaxa 6 3 0
SPPIS (p / Frass e o 523 soaall 2y ) SIS
eﬁd}gas\
18.942 20.563 18.938 17.325 0
16.542 19.875 16.688 13.063 6
12.000 12.750 13.063 10.188 9
9.646 10.688 10.125 8.125 12
15.969 14.704 12.175 sl uadall HEE Jaea
Jalal) podg—all by gl sl Gadall ;%5 (5 gl dis (RLSD) Janall (g sina (3,8 SR
0.261 0.549 0.301

6 p2A £ ganall Gilall ¢y s) B LagiDIAIN g o saad) canadiall g o 20 gacal) 3y 5518 LA ()52

(S 09)
‘ (LA de) gl cuasdl
A6 Jaxa 6 3 0
psngall 1)K T ) o seall 3y ) IS
7.020 7.369 7.112 6.578 0
6.046 6.539 5.970 5.628 6
4573 4.652 4.681 4.386 9
3.174 3.288 3.248 2.986 12
5.462 5.253 4.895 Sl Cuadall 5l Jans
psgall Lyl g gal) cuadall ; %5 (5 siwa dis( RLSD) Jaall g sina
0.143 0.130 Jaay
0.319
A8V S g 518l (ha (31 5Y) (5 sina (B LagmDIANN g (g gl quadiall g o ga3 puall 35518 G (3)d g2
NES ST o)
; (A da) sl
als Jasa 6 3 0
ps pall 3y IS R ) g seall IS
0.7209 0.7462 | 0.7212 | 0.6954 0
0.6728 0.7085 0.6658 0.6442 6
0.6012 0.6301 | 0.5862 | 0.5872 9
0.5510 0.5828 0.5436 0.5265 12
0.6669 | 0.6292 | 0.6133 sl cuaddl il o

JAEl agagall gl el cuadall ;%5 s sl Je(RLSD) Jarall s sina (38 JBi Ao
0.0236 0.0128 0.0111

37 -



; (A da) g el
Dl Jaes 6 3 0
pspsall 1) lS FATG o) a5 eall 2y 5K
3.034 3.680 3.151 2.270 0
2.848 3.498 3.012 2.034 6
2.266 2.688 2.503 1.608 9
1.603 1.887 1.651 1.271 12
2.938 2.579 1.796 sl aadall 5l Jaes

o O g AL & pial) dpauil) (B Lag DA g (5 gl uadall g a gaa gaall ) 518 30 (4)d g2
daladll s ggall b6l

0.901

0.395

0.342

ol quadall ;%5 s siwa 2ie(RLSD) Jarall 5 gina (34 8 dad

raie (e 300Y) s gina B LagDAN g (g gaal) uadiall g a gaa gual) 358 LG (5)d g2

: (A da) sl
A0 Jara 6 3 0
pspsall 3y )IS Fas ) p g geall 3y ) IS
31.149 35.946 28.779 28.722 0
27.777 29.901 27.458 25.972 6
23.741 24.654 23.678 22.890 9
20.845 21.277 21.264 19.995 12
27.945 25.295 24.395 Sl Cuadall il Jaas

JAldl  agagall 4yl

2.735

‘é#ﬂ\ Guadall
1.179

(G e dila 039 p8 [ prle) gl

: %5 s s Lis(RLSD) Jarall (5 sina (58 Jii Aaid
1.043

Ga @1 (s i (B LagBDAIN g g guall quadiall g o gaa geal) 2551 L0 L (6)d 92

(A da) gl ¢
565 o 6 3 0
w sl 3158 [ e s all 3y )51
22.380 19.609 | 23.159 | 24.371 0
44.184 39.276 | 45130 | 48.145 6
60.005 55.551 | 59.677 64.787 9
72.885 70.071 | 72.442 76.142 12
46.127 | 50.102 53.361 sl cuadall 5l Jaea
(@Y el 035 [ pade) p s sl s o
Jalal Agd  geallquadadl 1 %5 s S (RLSD) Jarall (5 sina (38 J8) dagd
3.760 1.644 1.455

-38 -




.93 gacal/p sl gll Ay gial) dpaal) (B LagINAIN 5 (g gaal) Guuadiall g o g3 gual) ) 918 0 (7)d g2

Ji

4B y ()ﬂ / dA) Lﬁjs‘ln
. )e 2 Jaxs 6 3 0 -
S da sLall AT o) A bl S5
1.410 1.802 1.245 1.184 0
0.637 0762 [ 0.609 0.540 6
0.398 0444 | 0.397 0.354 9
0.287 0303 [ 0.294 0.263 12
0.828 0.636 0.585 s cuadd) 5l Jans
JAlL aggall bS5 sadl cuadall 1 %5 (5 s A (RLSD) Jaxall (5 sina
0.405 0.226 0.212

Oa 31U (s s (B LagiDAIN g g gaal) quadiall g o g3 gual) ) 1S 8l (8)d 52

(AU e sk 09 A ] IS g S0 Sl gl
‘ (S / da) s el
Ol Jazs 6 3 0
ia gLl pEoxi w))h;&d\):\s)j
0.2476 0.2165 0.2559 0.2703 0
0.3439 0.3010 0.3605 0.3703 6
0.4256 0.3681 0.4352 0.4734 9
0.4678 0.4393 0.4536 0.5104 12
20331 | 0.3763 | 0.4061 gl cmtdl s Jone
Jaldl g g gall &S sl cuadall : 945 (s siun 2ie(RLSD) Jarall 5 sina (54 (8 4
0.0656 0.0326 0.0295

O SN a (31069 (5 s (B Lag DA (g guall uuadiallg o gad el 215818 S (9)d 50
(@Y Gl Oy S/ pl S 5 S)

; (A da) sl
Al Jasa 6 3 0
-GN A ) da skl 58 5
0.1280 0.1565 | 0.1237 | 0.1039 0
0.2147 0.2222 | 0.2110 | 0.2109 6
0.2914 0.3029 [ 0.2876 | 0.2836 9
0.3272 0.3400 | 0.3249 | 0.3166 12
0.2554 | 0.2368 | 0.2288 sl cuadall 5l Jaea
Al agageall el (g gall cuadall %5 (s siwa die(RLSD) Jarall (g sina (b J8) daid
0.0051 0.0027 0.0024

-39 -



O @19 s sina B LagiDAINI g (5 gaal) Cuadiall g a 33 gual) 3y 1S LU (10)J 9>

(@Y e il (g a8 /a1 R g SN) D)
; (A da) sl
S5als Jana 6 3 0
da 5Ll ) A sl S 5
0.4474 0.5001 0.4455 0.3966 0
0.5534 0.5828 0.5608 0.5165 6
0.5976 0.6255 0.5944 0.5730 9
0.6575 0.6829 0.6560 0.6336 12
0.5978 0.5642 0.5299 sl uasdl 5l Jaes

JA agmgall Ml gl uadall ;%5 s siun die(RLSD) Jarall ¢ sina (30 B dad
0.0056 0.0031 0.0027

: siladll
1- Verpoorte, R. ; Van Der Heijden, R. and Moreno, P.R.H. (1997). Biosynthesis of Terpenoid Indole
Alkaloids in Cataranthus roseus Cells. In : The Alkaloids. Cordell, G.A. ( Ed. ), Academic, San
Diego, 49 : 221-229 .
2- Veeresham, C. (2004). Medicinal Plant Biotechnology . Satish Kumar Jain for CBS Publishers
and Distributors, New Delhi . India Binding House .
3- Evans, W.C. (2002). Trease and Evans Pharmacognosy 15" ed. W.B. Saunders Company Ltd.
London. UK.
4- Van Der Heijden, R. ; Jacobs, D.I. ; Snoeijer, W. ; Hallard, D. and Verpoorte, R. (2004). The
Catharanthus alkaloids: pharmacognosy and biotechnology, Curr. Med. Chem., 11(5) : 607-628.
5- Heikal, A. E. (2005). Effect of organic and biofertilization on growth production and composition
of thyme ( Thymus vulgaris L .) plants. M.Sc. Thesis, Cairo, Univ. Agric. Fac.
6- Hanafy, M.S. ; Boselah, N.A.E. and Omer, K.F. (1994). Effect of different salinity levels of
diluted sea water on growth, yield, essential oil productivity and chemical composition of Nigella
sativa L. plant . The first Conf. Of Ornamental Hort. , 2: 546-564.
7- Hernandez-Dominguez, E. ; Campos-Tomayo, F. ; Carrillo-Pech , M. and Vazquez-Flota, F.
(2005). Catharanthus roseus shoot cultures for the production of monoterpenoid indole alkaloids.
Methods in Molecular Biology. , 318: 349-355.
8- Johson, G.R. (1973). Diallel analysis leaf area heterosis and relationships to yield in maize . Grop
Sci. 13 (1) :172-180.
9- Mackinney, G. (1941). Absorption of light by chlorophyll solutions. J. Biol. Chem., 140: 315-
322.
10- Chapman , H.D. and Partt , P.F. (1961). Methods of Analysis for Soil , Plant and Water . Univ.
of Calif. Div. Agric. Sci .
11-Wiessmann, H. and Nehring, K. (1960). Agriculturchemische Untersuchun gsmethoden four
Duengeund Futtermittel, Boden and Mileh. Dritte voellig neubeasrbeitete Auflage. Verlag paul
parey. Hamburg and Berlin. West Germany.
12- Bates , L.S. ; Waldren , R.P. and Teare , I.D. (1973). Rapid determination of free proline for
water-stress studies . Plant and Soil , 39 : 205-207 .

-40 -



13- Harborne, J.B. (1984). Phytochemical Methods, A Guide to Modern Technique of Plant
Analysis 2", Chapman Hall. Second ed., London , New York .

14- Arvind, V.; Laakso, I. ; Seppanen-Laakso, T. ; Huhtikangas, A. and Riekkola, M.L. (2007).
A simplified procedure for indole alkaloid extraction from Catharanthus roseus combined with a
semi-synthetic production process for vinblastine . Molecule , 12 : 1307-1315 .

15- Jaleel, C. A.; Sankar, B. ; Sridharan, R. and Panneerselvam, R. (2008) Soil salinity alters growth,
chlorophyll content, and secondary metabolite accumulation in Catharanthus roseus. Turk. J. Biol.,
32:79-83.

16- Acosta , L. (1985). Effect of different nitrogen levels on the yield of leaves and total alkaloids
of Datura candida . Revista Planta Medical , 55: 63-77.

17- Elfeky, S.S.; Osman, M.E.H.; Hamada, S.M. and Hasan, A.M. (2007). Effect of salinity and
drought on growth criteria and biochemical analysis of Catharanthus roseus shoot . Int. J. Bot., 3:
202-207.

18- El-Ghadban, E. A.; Shalan, M. N. and Abdel-latif, T. A. (2006). Influence of biofertilizers on
growth , volatile oil yield and constituents of fennel ( Foeniculum vulgare Mill.) .Egyptian J. Agric.
Res. , 84(3): 977-992 .

19- Ashraf M. (1999) . Interactive effect of salt (NaCl) and nitrogen source on growth, water
relations and photosynthetic capacity of sunflower (Helianthus annuus L.). Annal. Appl.Biol. , 135:
509-513.

20- David, M. O. and Nilsen, E. T. (2000) . The Physiology of Plant Under Stress . John Wiley and
Sons, Inc .

21- Tuteja, N. (2005).Unwinding after high salinity stress. 1. Development of salinity tolerant plant
without affecting yield. Plant J. (India) , 24: 219-229.

22- Kawakami, J. ; Iwama, K. and Jitsuyama, Y. (2006) . Soil water stress and the growth and yield
of convention a seed tubers . Field Crops Research , 95: 89-96.

23- Davis, W. J. and Zhaug, J. (1991) . Root signals and the regulation of growth and development
of plants in drying soil . Annual Review of Plant Physiology , 42 : 55-76 .

24- Maas, E. V. (1986) . Salt tolerance of plants . Appl. Agr. Res. , 1: 12-26 .

25- Desingh, R. and Kanagaraj, G. (2007) . Influence of salinity stress on photosynthesis and
antioxidative systems in two cotton varieties . Gen. Appl. Plant Physiology , 33( 3-4): 221-234 .
26- Devlin, R.M. and Witham, F.H. (1983) Plant Physiology . Bostin : Willard. Grant Press. U.S.A.
: 960-716 .

27- Barker , A.V. and Pilbeam , D.J. (2007). Handbook of Plant Nutrition . CRC . Taylor and Francis
Group . 613.

28- Shehata, M.M. and El-Khawas, S.A. (2003). Effect of two biofertilizers on growth parameters,
yield characters, nitrogenous components, nucleic acids content, minerals. banding pattern of
sunflower ( Helianthus annus L .) yield . Pakistan J. Biol. Sci. ,6(14): 1268-1275 .

29- Mohammed , A.M.A. (2007) . Physiological aspects of mung bean plant (Vigna radiate L.
wilczek) in response to salt stress and gibberellic acid treatment. Research. J. Agric and Biol. Sci. ,
3(4): 200-213 .

30- Mix, G. (1973). Influence of higher sodium chloride concentrations on the potassium content
and fine structure of chloroplasts of beans, barley and sugar beet. M.Sc. Thesis ,Technical University
, Berlin.

31- Turban, E. and Eris, A. (2005) . Changes of micronutrients, dry weight, and chlorophyll contents
in strawberry plants under salt stress conditions. Communications in Soil Science and Plant Analysis
, 36: 1021-1028 .

32- Dubey, R.S. (1990).Effect of salinity on nucleic acid metabolism of germinating rice seeds ,
differing in Salt tolerance , Plant Physiol. Biochcm. , 12 :9-12 .

41 -



33- Karadge , B.A. and Gaikwad, P.V. (2003). Influence of sodium chloride salinity on growth and
organic constituents of Cataranthus roseus . J. Plant Physiol. , 8 : 392-397.

34- ElI-Komy, H.M.A.; Abdel-Samad, H.M. and Abdel-Baki, G.K. ( 2003) . Nitrate redactase in
Wheat plants grown under water stress and inoculated with Azospirillum Spp. Biol. Plantarum,
46:281 — 287 .

35- Khan , M.A. ; Shirazi , M.U. ; Khan, M.A. ; Mujtaba , S.M. ; Islam, E. ; Mumtas, S. ; Shereen,
A. ; Ansari, R.U. and Ashraf, M.Y. ( 2009). Role of proline , K/Na ratio and chlorophyll content in
salt tolerance of wheat ( Triticum aestivum L.). Pak. J. Bot . ,41(2): 633-638 .

36- Abdolzadeh , A ; Hosseinian , F.; Aghdasi, M. and Sadgipoor , H. ( 2006) . Effect of nitrogen
sources and levels on growth and alkaloid content of periwinkle . Asian J. Plant Sci., 5( 2): 271-276

37- Abou EI-Maged , M.M.; Zaki , M.F. and Abou-Hussein , S.D. (2008) . Effect of organic manure
and different levels of saline irrigation water on growth , green yield and chemical content of sweet
fennel. Aus. J. Basic. Appl. Sci., 2( 1): 90-98 .

38- Suhayda, C.G.; Giannini, J.L.; Briskin, D.P. and Shannam, M.C. (1990). Electrostatic changes
in Lycopersicon esculentum root plasma membrane resulting from salt stress. Plant physiol. 93: 471-
473.

39- Raaijmakes, J.M. ; Vlami, M. and De Souza, J.T. ( 2002). Antibiotic production by bacterial
biocontrol agents . Antonie Van Leeuwenhoek. 81: 537-547 .

40- Jaleel, C.A. ; Manivannan, P. ; Kishorekumar, A. ; Sankar, B. and Panneerselvam, R. (2007).
Calcium chloride effects on salinity induced oxidative stress, proline metabolism and indole alkaloid
accumulation in Catharanthus roseus. Comptes Rendus Biologies , 330(9) : 674-683.

41- Orcutt , D.M. and Nilsen, E.T. (2000). The Physiology of Plants Under Stress : Soil and Biotic
Factors . John Wiley and Sons, Inc. USA .

42- Vaidyanathan, H. ; Sivakumar, P.; Chakrabarty, R. and Thomas, G. (2003) . Scavenging of
reactive oxygen species in NaCl stressed rice ( Oryza sativium L. ) — differential responses in salt
tolerant and sensitive varieties . Plant Sci., 165 : 1411-1418 .

43- Jaleel, C.A. (2009). Changes in non enzymatic antioxidants and ajmalicine production in
Catharanthus roseus with Different Soil Salinity Regimes. Botany Research International, 2 (1): 1-
6.

44- Jenks, M.A. and Hasegawa, P.M. ( 2005) . Plant a biotic stress. Black well. Publishing. 270p.
45- Tawfik, M.M.; Amany, A.B. and Salem, A.K.M. (2006) . Response of Kaller Grass (
Leptochloa fusca L.) to biofertilizer inculcation under different levels of sea water irrigation . J.
Appl. Sci. Res. , 2(12): 1203 -1211 .

46- Osman, M.E.H. ; Elfeky, S.S. ; Abo El-Soud, K. and Hasan, A.M. (2007). Response of
Catharanthus roseus shoots to salinity and drought in relation to vincristine alkaloid content. Asian
J. Plant Sci., 6(8): 1223-1228.

47- Misra, N. and Gupta, A.K. (2006). Effect of salinity and different nitrogen sources on the activity
of antioxidant enzymes and indole alkaloid content in Cathatanthus roseus seedlings. J. Plant
Physiol., 136:11-18.

48- Sreevalli, Y. ; Kulkarni, R.N. ; Baskaraan, K. and Chandrashekara, R.S. (2004) . Increasing the
content of leaf and root alkaloids of high alkaloid content mutants of periwinkle through nitrogen
fertilization . Industrial Crops and Products, 19: 191 — 195.

-42 -



Effect of Sodium Chloride ( NaCl ) and Biofertilizer (Agrispoon) on
Growth of Catharanthus roseus (L.) G. Don and Production of
Alkaloids Vincristine and Vinblastine

Abdulameer Ali Yaseen Layth Sareea Al-Rekaby
College of Education College of Science
University of Al-Qadissiya University of Al-Qadissiya

Abstract:-

This experiment was conducted in Biology Department of College of Science , Al-Qadisiya
University during the period from 1/11/2009 to 1/4/2010.

The goal of the experiment was to find the effect of four levels of sodium chloride include 0 and
6 and 9 and 12 dsm/m and three levels of biofertilizer (Agrispoon) include 0 and 3 and 6 ml/L on
growth characteristics and production of medicinal active substance ( vincristine and vinblastine )
of Catharanthus roseus ( L.) G. Don . Forty eight transplants at age of one month were transplanted
in plastic pots with dimension of 15 x 20 cm (one transplant per pot) in 1/11/2009 . The Agrispoon
was sprayed twice during the growing season on 1/11/200 and 1/12/2009 at the early morning on
the plant shoot till complete wetness . Sodium chloride were imposed on plants when even irrigation
was needed .The design of the experiment was Randomized Complete Blocks Design (RCBD) in a
factorial arrangement (4x3) in four replications . The Revised Least Significant Difference ( RLSD
) was used to compare treatment means at 5 % probability level when treatment effect was significant
. Results were as follow :
1-Increasing sodium chloride concentration caused a significant decrease in leaf area average and
dry weight of shoot , leaves content of total chlorophyll and nutrient elements N and K/Na ratio and
caused a significant increased in leaf content of proline and VIC and VIB alkaloids .
2-Increasing biofertilizer concentration caused a significant increase in all vegetative growth
characteristics except that of content of proline which was significantly decreased .
3- The interaction between sodium chloride and biofertilizer caused a significant increase in leaves
content of VIC and VIB alkaloids . The highest amount of VIC was 0.3400 ugm/gm dry weight of
leaves and VIB 0.6829 pgm/gm dry weight of leaves were produced from the combination treatment
of 12 dsm/m salt and 6 ml/L biofertilizer .
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