=155 QRLS 35 Sy iUl dlore
Y ke gl 05lows iy Al

At i
= AM-)+F VIR
%@ ejcp.gau@gmail.com %fé‘/"f"’u?’uw’
oS 3 g B9y W0 30 3 5Shes g1 Sl B 3U il
S2 5 oS @ 2 sldw!

Yo . Y . * .. .
S sl Ldy 9 g g pbilsuans (5ala 8 G puss
0l ( SLEL 03 8 Slsbiallc e oy oS (63,5 5LES 0aSils ( SLEL pske A3l bS5 (g pmils’
JAJ\.MC/.__U:a&;‘b‘éjjjmaﬁ‘é‘@u\{¢}l&a)ﬁ.@)br‘Juj.hg;ﬁjagvz‘é‘éjjjm
CEVARYARY JZJ.L.LG)U‘Q'/'Y/VV@\{‘J\)GJ\L
2SS
u‘i.ﬁ)\b ol.3§ - éLﬁJm\ %ﬁ)&)} Lo s Lﬁwﬁwg @)UJS\ &.ﬂjﬂ)jﬁ.}.ﬁg
e S5 oKl Sk e 5e 3 skl LIS slacS sl o b LG s sl (S S
Yo 9 VO Ldﬁ)}jé V') VO culs @)U JMZ B QLAL§ S Y (abu\ )‘;—Q dw M\qu dl.w B
2 Gl bl AL S s Ol il Las S8 sl sl T 5 10 g
VOR/2V) wils 3 Shas oy b 5yl xS asls oS (63 Slas 5 wliicsy ) Slao s
}M&L?- uﬁﬁ)}f\o MS@)UJD(JM)bcﬁ}SVV\C/\CV) f})J(Jm)JCJ;j'L:S
cdllas cpl 3 i alS e, 5 als 5 Shae Ol 5l oI5 ime 5 sba (IS Oloy 3 b L
231 Sl gy el iz Aol i S A ekl S5 S s 00 o Al V0
)ljswtsé)ujg‘u@gwuw,j@ S S Dby o el S 5 sh ol s
CMZ-[S@)UL&z-}sog)bu&J)YL:JWJ)&&\fLoMTwJMGLLMDJSLCJ;

Tl ao s BB bl 1SS L calin gble 5 addlas 5 ) 50 adaie (gl 355,810

S gy Al (295 il 5 Shae (oS &b S S isdlS sloa s

mk.souri@modares.ac.ir ;435 J i”

A



IFAY (V) pomis s o £1y5 LS Wgi Suig pSdl alxe

CVRN-VY

5 o olls NI B L\Qﬁéjé o5 S| Ricinus communis L. ale oL L S5 8
(SN 4Bl an g glay S i mile s il wgilasls b 53 eslinad 3550 g5l
35 ey e e e VY @ O Ul 8 ol S 5 e s Gblie 3 S S oS (Y0P
Ay fo a3l Gt OF il o ol s sy (glass 33 & 3oty S e S Gbls 3 (S Jl
daly a4 35 olS Doy ls 8 ool OF 2, (S S Sy sias JSCE5 esbe S (VAAY (350
FoU Y e Ysems gl o8yl 53 s Olpe il OF o Sladed S5 5 sy Cned
S S 035 (I8:1AIC-120H) S g s ol OT oy il 1 5gn 5 (V000 gs) ool s
Aol (S g Al Jolds S S s o ladend ple il pLALE S psda o Al
s (V8 (8D Al K3 515550 el 5 Satally dd (Sl ol oK) ol (S 52
Oaged S b p (sl oty o e Olsieay 5 ol (S0 05 (e 5 Jgmmn Slse (0 5 A5 L ST S S
23 S S ey 58 gedhe (Y8 (58D 55 e eslinal pim s ol Slge SIS S
w3 e S Olsew ol J 3 0 Cms s il s LT (ol mbeo
(Yoo) (Sl 5 ¥ 5 9) 5,5 o 3 sl 3 0 4l anew s (gla, 428

soble i Js el J S Comd 450 slacd plie Ol ax ST sl 5 b B b
i A (S dal) 3,8 e 3 e Ll 5 SbC o g 5 B b 0T mess
oS5G5 & OlSe Als s> DalS o Sse dlge CodS 5 CoeS  Slodes U S ame Jolse
@A 2S5 il e 5 S b el s Gl Cose (DUl e ole O S
S sy L Ol e Js il I Sl Jelse pl J xS Ol Sl 3525 L L(V4AY
ol 53 8 a8 Al 1y st sl il ol 5 OT ol olS &S 500 e G148 W 1) as
g oo 9 Loy a9 dsb oo il Ll o4 sl ps ol i85 ol Gt Jole
Fb ol LAY ) bl e Wl psls LS 5o 4S5 oS 2 Shes Sl g
P e ol ) o 355 0 Gl ams gllas Lol 5 L el S ) il e e 236

53 (048A O 5 &) 338 o w13 53 (St b Mge ogllan o,td e 53 5 s g3 Olaly

1- Euphorbiaceae

q.



Ol o2 9 (633 () puus

Sl (Son kS e e 3 e sl Lol 5 5 Gk ) il IS 6 s
Bl jba dilis o glen 5 O bl 8 Oloy Al cpl by 58 3 Ses a8 o
(V8AY (SLL 51 de) 355 aseie 5 o) p

3 000 Ol 5 bt (83 s (i Slo gast o das o LS S S olS (55, Dlaos
5 o de) Wil e cosline S il sla0be ) s (ilS caie bl )3 O sladal S 5
RIS b e s s S g Slalllas xin (Y004 O 5 (S sl 7)) OISCen
@)U S 05 OQFA) 5aldis 5 S S S osba (il S 5 tliacsy; Closast
DB a5 spsn o Shas Olge 5 01 5 S by (S S ptldicsy, Sl gyt oS
53 on) e 15 Bl ot b A s 4 (T008) S 5l Ko b3l s el
S 53 48 3l 0L wdllas ol gl sy g Gl (655 0 o 3 Sp S 5 Shas S
53 0les 4l oS b o 2l S S 5 Shes (ool Oloy 3l o o2iS 3 b Lol adlate
S il lag U G aalllae b (Y+00) il 3l o Soslite canlllan 350 iliiee GbLs
ealS (gl pme sibas sy doys s dls s Sles Ol olS 2K s J:>1‘UL545:\> Ol s
Al g

0555 3 3 Slasls el sl €s3a 5 s OLLS G e il 4 s, La) 4 e s
oS pimman 5 535S il bl i 6 5L o sls OLS S wan s (Sl G b
Sor S olS mSly yogast 534S o0l 5l Canl Glls waia opl 53 Slidss gladel
ol Al el s 3 S SLeMbl (S S w OF sl 5 ey Sl i Lo peasis
b 5 S5 b ) Slspa s SIS U s later bS]
b 8 o Ol ot ik 53 S S s (O il S 5 5 s, Ao )

%9, 9 3190
B C;\J U’”')"u g:M.:J.':' em\b ng))L:.S oSSl v.?LL.E;J ey e YYAQ dl.-ﬂ BE ﬂlﬂ)i kﬂ‘

el a0 5 B 5 aidsA a3 0) LUl Jsb gl adane )l AS | 2 Ol g o8

IS s MY adnl (o i S ol glls 5 ge dibaie ol e Jus YESNY wilae

9



IFAY (V) pomis s o £1y5 LS Wgi Suig pSdl alxe

db)}og,\.ﬁjdwv]oé.hjbubmd)muuw}m&ubbjﬂJJLL;GM).S\/VA

sl ol 03ls olis d}.l} BEl YYAQ

WAL Jlo s olE s, Juad b (S05,0 Ol 5 Slabe glos Jau s =\ J g

s ons e S sz Sl oyt bes

YA/AY Y0¥ YY/A YOON XYY\ S \O/YO Y+ /00 (S sloar3) €ueS (glos Lo 526

YAVY OYVXA O YEY4 YA YYOA YOYS VAPA (S mloar ) eniny sles daw i

Y . . N . \/o Y \/VY (o ee) Lﬁ_LJL.

SIS sl R s bl 1SS aw b sl S sl o b B s addlhs
Sa s Yo ol 2 V0 (gl Yo atiignn)l V0 paind T pas V0 Jels Caliss
M Jlesle Lidul 3 2358 5 (65,58 Olles . Las Ol s ol sbales Olgea
oS byl s S eslel 2o £ 55 ¥ slal 4 Lilesl slacs S S gslueslel 51w S ol
4.3.@..;LJ;{D)).LS{))\JQLASW}&&;SF)‘LLJJ{e“c}k&‘{y—;)&45&.7_:-;&})\5
sy S sas el Froalol 5 Sass Sl e Sla B fols a glacksy gy SIS
o33 dsb 53 s e ¥ sk 4 cin, VN Bl &S s (238 g e Sl Y20 Ges 4
b LS bl 5 S35 Do Sus 53 3 s e oo §pa glacile J S
A bl B8 s
Jsb msogme 5 o JS Jolie 3 olS sl ol ol oy Slio (hlesl ol 5o
Slagbs [ byl s S ol Sl ad 5 sl 5 il 4L sliws oSy sl (3l S
2 3l 350 Slio (6 Se3ll gl BAE Sl oS S Al e g5 S Cilis
S s S ee Olgeas &8 glasds JS 055 0LL L Dbl dslal sba 65 8o S
Slad gl s 03,8 i 5 05,8 SU 3l A dsles S Ay 3 3 Shas 5 (5,501
S g o &s 53 S s, 8 <=J§()~ Ol g 9 0 5 5 L;.;L:.Jdﬁ.dﬁ.z ol i
55 i olKis Sl eslial L sz go I 0T 5l e 08 8 15 eslinal 350 01K D> L

ay



Ol)So g (531253 (43 i

(s A 5 s 3 Shas s fols) o5 5, Shas 5 B ) doss Olgs 5 ek I D
SIS 5les S o Kws 3l esy o ldesl s gl (Y0 F OLKen 5 OWST) A anlone
IS ol Sl e o sladl pal e ko 5w s latean S a3l (GC) 58
Fale Y0 s 5 e Ve Job L (TRENT00) (UG (g 05t 4 e (1S 5les S
A oslizal jzey St /YO Jtls 4¥ 3 L
Soorad 335 o g 8] L pleil SAS wm,\,.,:\v,-\ o3lizal b daosls usbls 5o
o 5 IS 5, Shes s (Stes o (S5 8 6lS (03 Shas 5 bt o) Slis o

(235 el O 2 el 2 sm Sla it b 8

oy g b
omwsméu@)u)>&¢;ag§m,m&\fw)ﬁzdsuc,se,ouﬂa
l_gj.sj_gjz.i_ﬁg;_.ilsdu'@)ljﬂbgw&) 0595 dsb cols 1,0 8 glacliS js a8 sls
53 sl 0ud s LS Ol A analS olS sy 05 sb @),\SA{L&;..Z\S):J?-E
Sl glaces s ads o ol aS 5y Sl b Coaal 85, i Ol b 51 289, sladils
)cmiﬂ:)\LO_.,.:))J.‘SQML\SL;LQ'@)U):A_L}JAQ{\.:ﬁ;_é.shmLﬁmusﬂlspwuwaujé
45 @l_:j..x_.ig;_;j@,a—)ﬁj@_;))ﬁﬁi—:\:f s ,e =55 glaele j3 5 4 ole by =
5 Sl e 3 IS Ol o 3l DL (S S oS s 5 elid S, Slio b
,&;Lmst_mt_.:;u_,:wiﬁ@yLdﬁsdfa}f)mﬁtw,\ﬁmﬁo Izl lan
Saas 5 A Al 0 j3 B Cu:)\ﬁg;;;ts '@)U RO SN P WA PP R P
3 0L Sl aeglie (Y Jsdr) cdls A3 ) ol o 3 (olsinn 3l @55 3 S
).s(J_:,a&:jL.ﬂ\09/\‘\‘)u_a_se)_:,a)(J_:AL;“JLN/\Y/\\)JMJ?A_L;-}«):ASJ{CUSJ\wjz..f,.ﬁcxs
Yo o9 om0 Y s\0 Mgdu@)uﬁjbw\.uwbdﬁj‘}ﬂ\a Q..ZlS'@)L?
F0b e L3 o3l U8 dsb b 5l el sy s Ll Blod 51 (s ols e oglis s

)JSJ{ Sl JJ.:..:M.: S edalie QSJ\JLS:‘M C))u: %{JJ\V' )\O Ldﬁ)}jér" }\O NIl

1- Rotary Evaporator

ay



IFAY (V) pomis s o £1y5 LS Wgi Suig pSdl alxe

)'\.CA_.Z‘,UdJ)}J_é\Obé)\b&#@}@ﬁﬁ@olx%:)\\o@S@)UJJGJ{JA
\o&;;._i@l_:ﬁ(‘\_:ﬁ,“}'u/\)w;q artlLd sy o i o Gl at Ll sluss bl
Cp i 3 ole ot g Y 5 sy 300 L (sls e sl oS S ol Sl
(X i) L3 Lol 0055 800 8 500 55 el Cudls o 4l 5 sl

(Sle) Coul sl osls DL (gadate Slallas s S Cilise szt s oS gLl ot
ey o ey Ko S olS 05 Css Lo S Cank w0 a5 LL0OAAY dlalily 5 S 1AAA
R A e 052 N0 B b 0 olS ) fead b sy dsb s ol s 1
o 3l 5 5 Cligus )l G iS jo  cdogy Ay s e s Lo s il g el olS )
slesls 2 laciS 55 osa e OLLS gLl U dd o (LEuss L35 0550 (2ol G b
eL,.f):wSTL}fJ}Jo olo 355,85l das glaciS js b el S glacke js iS4 ol
LS o Vol el gl ds LS5 6lS 55 (558 S slapedT S Wy s 5 il hals
LS iy ddyad= e Yl b Lol @lyk;@jsjzﬁ}t%:j)scmje)pd}k
ol Blu 5l e 3l 8 @l pl s 5 ol ssdomil Ay aLS (S S &S Lol 5l
L LIl o 1y eded Cdls  ad s sl Ol o ol ol 0 5d 00 ol 50 b slaastls s
as syls J.:.,l_? WS 3 ol laasls Wi 5ol 5 (sadaie Jolsecnils b 4Ll sl
S Olps Yot S coml ol S s ol obe i 5 Ssessn Conds DT G e
OAFPA Galds g 5 S8) syl Sliw a0 28 el ) 55 S gt (905 98

Jedsas Yans |l pl .23l J2alS olS 55 S sl «2dlS Oley s ol b andllas ol
0553 Jsb & it sbas S sl (es 3t oS W) Ll 3 b s Lol 3 Gl e
(LS s U sy Sode ppl e a5 550 e by e ol S LIS QJ\.})UKU‘_;A:J?)'L'J&

(YooY Gag) Al daler S olues fals Cope bl JialS

Af



Ol)So g (531253 (43 i

Sl e glag b s S S oS Ll Cou,y Slhe Suibyly 4 Jade —Y Jgd

Sla e Sl
el

PR PEENRR ald slaes S slaas <5 gl J,;la < gl oy Sk e
EE S0 Sl gy Aesme 3 oS ESILEPN
i AT ACZER TS 70 2 S L V2 VALV VIR T T 77 S SN 25 6
WK AN VY Vay/fs 40/0v TEAY Y S
VAALY VA/YE Yo VYA YY) FYATY Ve last
14/ YA/YY VO VeNs NA VY/OY (Ao, ety

Ao s ) 5 Aoy 0 Jlea C}la..dﬁjbd'.u Sl Gl e e DulE LS Ja kK ks

WS il (slage b s S S ol s Ciy, Sliw S Kibs dmlis ¥ J gt

i ol sl Syl 53 4y gl I I gl s
Spp Sap e Sap GeaAl) e Geal) (el ads <
YA Y ot ey o8/ ° Yy ? AV P REESYIERIA

/)y e AN \o/vy b AR Yovy ® sery s T
vy Aos? YAYY ® VY o VA Fa/ e Caigusl 10
Vind o8 ® vt \yovy @ VAA] VAR aCICONE N

vy e AR VEAN € anos \/VA P or/fe e NIRRT
VAR Y/¥e VYA © arsv oy ® 0v/AQ Sl 2 ¥

LI (5ls e Ml (6 bl 31 OLaSG g b (sla e ol dnmlio 05 S 5 Cudos a5

D 8S ols OL (S S olS (60 Shes Sl Gulls e mli s Shes gl 5 s Shes
S Sas g als i O3y s 3 Shee @y 55 &l 5 JsenS Sl Lw;\w;ﬂwéu@u
23 JseeS 2laS o e (F Jodor) Sl sy Ao s G Jlaim| a3 (ol e W8 S
380k 5 (o8 YNPY) 65 5 Shas o SVL (L MVANY) 650 55 &l ol (JgeS FO) 65
Gl b ple b oS ad Jols 03,5510 iS5m0 3 GLsls 53 ¢ S S 1044/5V) &ls S
oA Y SiS b s (<=J§\°V\/'Y)4.}\>)\}A 038 op i ls (gols pme Sosles (slS
Cotgmsl 5 s A N0 SIS Glagm sl s wls Sl 055 b ol e sl &S dal Cosa
Sl 4 Ol e ST S slag b s ails s 3 J2alS 0 Jsax) (P<H/+0) sl ol

Ol oS 4ol 35ly ples Gba i 5 CdlS Lol cnl 55 2eS S 0 ol o @ o 50

0



IFAY (V) pomis s o £1y5 LS Wgi Suig pSdl alxe

SIS Wls Slpm O3y a8 Lols a8 (1448) S sS 5 5 Ko (glesms 3l G Ly J= o
Slge 3508 5 s 00 5 (b oS o mlaw asls Sl oy elS 23S Oy s U L
oy ki s b blime 50 &S s e b andl b e ialS easle s Jlaml LB ol
53 b LS il Ol (Y000) Dok wmmen (Yoo o ms) 3L Jse L0 o310 L3 Ll e
Golsgme osbar ls Jlpa O3y dame osllaal Ll b L olS 5,5 4 OIS olS cilS
oot olg s Sas end 55 wlS 3 3 Sles e sl Olgsas JsenS sl L e JialS
Jlm s Slapltil 5 Laails) 5 pmn s sy (i) oS s 51 (S35 53 330 OS> 3l gl oty
3 (O5%e) s slsn o pd L b 5 B Sl Gy sl A5 B e (el
5 Ses c95 pl e Jol phe Dpge 53 S e s | 2l 5,8 s oS Al o Ss Gk
835 olS Uyme 8 S0l O ol el Ol psa J S 35 s ol 55 L e RalS
osls Lolamtl ol 4 jnin S 5 ps el A5 (650 5 3lge 0lS 3 JsaS slas Il L
(Yorr (o S e ¥ (s 8) b o il oo Sas 5 o
solihis 5 S S s an plie mls s i 5 a3 Shes 2ol 4 e 23S s 56
(uiS Oley 3 b L gl e bt (S S olS 3 Shee 45 Lals 0L LaoT el sy (VASA)
Jle 53 cnl e 35 @8l 28 B 3 pe) L (V00 ) S sl (im0 SRS
(oo 0Ly 3l e S 53 b L sl LS s el (65 e i s S S 3 Shes |,
O e Ly VU s Shee el &oglize cciles Gblie 55 Olos ol 4l &8 Ao 2alS S S5 Shee
Uil 5w s Y gL @ e 8 Loly 5 (ha gy i) Oss (bl oo Ll 10 525 4
@L:.:.L_.:OJATQMJJA{ zb Bl G 5 8 o als 5 Slas [l 3l amid 55 5 dls 4 (6 g5 ol g
Cllas (Yo o) OLan 5 Ols 5o 149A OLKen 5 (5SS Yoo OLan 5 L) Oliis ol S
g_;ﬂ&isz;ﬁjm.o\;ﬁww,wtsé)ujgt;w)ﬁﬁ(w\c\/\)g\,&@jérsﬁ.w
Lﬁu:.lgiljdi&j)éu&\bz)yﬁ.mgw:dwmjwﬂjfﬁcladw\:;ﬂww
(ot 5 555D sl alils 5, s g - fay e Ol 55 (Sl Sl dadils QS s a0 53
arlpe o mee WU Les L olS gy iy al o o S S cls Olaj o iU b andllas o) 55.(144Y
e 53 5 ad s Al e sy o s Al e eSS Osk o olS WS prena 5 0l
LS Of aoms o8 55 55 5 s ole o =3 5 53 e L2alS L ladils 00y 5 LSS Al e (ol
AU 50 |y badls 4 sl pe Wl dul b dles il .l 0390 5 Shas 2alS 5 olS (gl ,td LS 5

a5



Ol o2 9 (633 () puus

L aly 53,5 o Lol S o b 5l s aals (S o go ol s Joest] ) das o 3
Lol i U Laals 00 5 a3 IS Oloy 5 0l oS gl 5 Ay Olo e IS Ol s b
(ot 5 555D Al e Sl als lia G359 5 5 Sl Ol cameD 55 5555 0 | ge Lame delisl
144y

ad> e 5o, «>,J>U:Atsdg;w\j:&a\,J}h;.;\séu@u,;yj,wﬁ Al e
soeddalaslse 3l (g S Aoyl ol 3 S S5 Ll s alS g ladly Ol
38 0 U 53 (T V) OISes 5 05 kS L g0 LS 0 L don s S
Mswéu@)uupgﬁjﬁjmlmgﬁm@ung&'”dwu&mow
Slaola; 5o olals 5, Slae Ol daxe 55 5 das o 513 Jasee Sosline Lol 5 5 %0 53 1, OlalS
IS 355 a e Lo 2AlS L lawls sy 5 JSCES Al o 8 jloy g dal ot sline il
3L dal g malS ladils o) o ps 5 a8 dalet 13 S0 o 2 s O e

U s (S s (sl e sl (S il slaslad i 8y dess Ll
53 0SS W) o) 5 Shas op i (F i) 55 sls e 255 5 Sas 38 200
Sl gme sl (iS Kos sz b b« dol Cewss 3,555 10 S &b e s
OLE (s p 2o5m Slaite b oy do s 5 IS 5 Slas o (Stead o 0 (0 Jsar) il
ol 4l sl (o s 44 Jlaxs| c]a“).s Gy Al slae 5 S slaes LL",.;.STdf Jsb a5 sls
(F Jsd) Ljls Sin 855 dos 5 IS 5 Sas L s 53 90 il o 53 J gonS 3las 5
LMS@)UAS:\:QLL S e sladeul 4 by e glaesls Sl 4 1o o sadewl
w5 O dadx) sl S5 S aals oS e, oox sladl LSS 5 ol S
Lg,';lsqizsuéu'@)l:); Sglite alie b om0 (S S s, o sladad ol
(Lo s WIEr=A/PY) O el o Sodas (18:1A9¢-120H) S gy Aol s 55158
Aol (S Al Jold ot Glald g Cm ladenl b s B 03 eld wsld
St b s SESUSG Al 5 S sl (Sl deal (Sally Al (Sl
D Jliml gl 53 Slpd 5 Kl (Sl (Sally Cpm oo gy B il
deos Vel w5y SO0 s S (S sy <o bl Olge 5 Ao

(9’ d).,\}) Sy )\J&M

v



WY (1) iy A 1,5 QLS 58 Sy 7S elone

SW 0 A a5 e 0 g oo o mgf 2 (P g <l € | o

* %%

o

e oo be/AL AUAL \W/bL Lo/AL BL/AL V33 AVA
= ‘o V344 AL WL/AL AL/ALDL b/ The3 ALOA A3VHALY
J.ﬂMJ A [NVAWY bL/VAA vo/ A * AAV L0743\ A/h TA/VA

Dﬂ.b. S 0 sk LA/ VAL $%0 /0L Ab *%OV/ALO\ FEAVVARNNY *kAV/ A V3 SN\ V/ 4% kakbALI AN /00

158 M.ﬂ,m« N8 Tﬁ,m«
o el (e _ e dn ooy spselean 0 e (60
- ovfe s T S|y
s e
Drép 3- olhy e sopsls € <9 oyl (640§ Fe € (RIS e T

A



Ol o2 9 (633 () puus

WS it sage b s S8 s e sl g 5 Shes LKl anglie -0 Jgux

Faoafes oo ‘ ) s O
o F 5 Olses o Qs e 05y G Sles b slas ) )
33 0,5 5A) 0 S hS) ils ) j ] DS 236 s
(a (A ) (a ((JS) ((JS) T ISE )
9 W 9 W PL 4.:).3 PL
AAZAAE fa/sv Y04.+/5V* va4/vs* \ias AAEVAR RS (VRN s 00
FAF/AY A i RN Vi L AV & 7RV AN 707 L 7N SN,
\ANVARN \27An AR PLZ VIS LA o N u YENVAY O OAMVAS YV s N0
rra/eq¢ AT AAS/YYE FIY/A WS 0TYE YV sl
YVA/YE FAAAT vegvat oy P T2 L AVER R T I sls 510
VAY/VYE v¥/F0° OYV/FV® ¥14/10 ° VY/PE YOS Y sls =¥

1 sl e GVl OLS Gy o b sla e ol aslie 63 5 5 ks a5

cilisee glag b 53 sdel oz o Gladonl S 5 8 Ams e 0L e Sls 4l
fldl s o Aol S &S S sy ool Ol o 2i 3518 5525 ol pme Sl (S
WW/E0) ole gl V0 53 OF Olien o 50S 5 (Ao ys A/SY) sl 5 Yo sls Fob > Lk
S As IS ko VIOF-NEA  Grass ol 5s S dul Ole A ol (Lo s
sty ole Colgus | Vo 53 OF Olgs (30 5 ole sl = ¥ ks &b s OF Olsse o i
S gysba Ad wulS S5l Al doys 3l iSOl s Lt b L S dad G0y el
dood Olgee cptiy el Sy 3l3 5 T Faab 53 (s OYY) Sl Al Olgzn o 508
203 AT 5 (Ao s YIFO) Coigns ) V0 sl lagm sl 53 o Far Sl el 5 Sl
e el Csas e sls 2 Y cslS Fob LT Olj o 0S5 43 Jool (Ao YF)
S Glag b 53 s i S i)l V0 Gl s (s /88) S sSl Al Ol
(A Jsdr) SL 2SO o sl ol Ol ($ls gme sba Ko
Cod S S by o gbaden Ol s OF el 85y Ao OV bl ol s
b cls il slagm )b 3 o Sladel S 5 03 Slite A S 13 il b Lt
ol ams s (Yror (S XV OlKes 5 k) 34l Cailhe Ol ple il
Oyl a3 i U e &l Ol (38 3 B LS sl 0L OLS O ladenl Ao s
S Al olae (o sladal CS 5 b 5l ey CulS e 5 5 el Colas lae

a4



WY (1) iy A 1,5 QLS 58 Sy 7S elone

VA 550>) S S sl S g Aol Olsae 3550 53 ol Sy 2 (e )9
5 (o M) Yoo ¥ Ohes 5 iamal) s glaandllas 4 s (g3 Vv sl (Ao
Bl s o a Ylaiml Sl ol oS 3l 0L ((Aas AV/0) VAQY OlSan 5 b =25 5)
oy bos Sl ke QWaLS s plal pb o sl (i oS L0l 5Bl e Bl o sliss
o s ey S s s Sl b 4 s 2l Yo B 200 s by e
JB Ol 5> S g el Vo slie 35 5 5 (el o3 Led iy falS Lol e
o Yoz~ oloaligu sl V0 53 S sy dowl Aoy 055 (b selin jsbas g dalsst 4 &
Al e YU s b ladils g 5 5 JSKE5 0 Cislias o
Sl s U s ) Sl pd a5 Sl Oljee (3l 06 ol Jlassy 5o
Sl g Aol Ol yr daails Sty o 53 Las (2alS b Ol 5 38 55 b L aaS(s 5 sba
Q\J&Ajwbjﬁw@u.@ﬁ wlS xS 5ads sl Sl Ol 31 I ol 035381
55 0l T &ils Oy Lisls LS ol S sba ool sl 35158 0ls Skl olS 55 (YorV)
OLES s olS 5535 8 o Sl Aol Oln s 208 5 S i sl Ole 0 2 0 i 08l Lo
gT,.?_.A\j_ao,l,ifﬁjJ...,lidaufﬁalsc&ﬁ:&)l_;gﬁ,@ﬂ\olﬂ‘l}nouaﬂbdwlame:\.s
Aol Ol5men o iy 5 asdllas ol 3 (V84T S 5 S5l 0) 355 0 mdeal ol il 58l
duu;gujﬁ,ﬁpﬁ@mﬁeu sy = Y s QTQ\J-.:,A S gl Cligus 110 5y Sl
53 SIS sl Ol o e il o0 o LS5 L S Glag )U cpl 5o 8l 5 VL S
s g s a0 3 Vb bos w1 0T Ul o a5 ol s ole s ) 10 SIS sl

S it glag,l s S S pEas @ bkl S 5 bl w e -F Jadr

Sl e o SSle
W W W | | Ll Ll a Ol s o
S Sdpd Sall Sl Sy SS9 S, ool
SOVAYEE e OdR e e QR W YATER W /BAYE W JATAR S F/AVARE o S 6
UARREIN QAR YO o/AYF VY VANAN DANZ4 Y Sl
o/veaYq UARRRNY o/eYY VA ¢4 VY AR \PY e Lo
Y/ ¥ \/8Y VIAY 4/4A ZIVY ARVARY /0 (1) jurs o o

Ao ) 30 b mlan 53 s ae Sl Gl e b sl (S Sa T s

Yoo



Ol o2 9 (633 () puus

WS il sag b 53 S S b e o Uil A3 il e lis -V

(hzy3) o sl

szt
Ll Ll Ll Ll Ll Ll Ll .
Sl Sl Sy S S S S,
corde Ve v/ 5% vest o eey® AP AR esas 10
NN AY ind Yo gAY AP VARV s T
e AR \TATh Y/£0° v/ord v/AY® WAL Codigs 110
v/08° VAT Y/ ias s st VNS sl
JEVE P YAY? Y? oY NEAY A/YO! NIRRT
9 VAY? VAS® y/5a® ovYe NEAE A /5T sl = Y

I (gl e D) DSl s b gl sled ol aslin 05 S 5 Cds a3

Dy 2 ol 2 62,58 5 K350 Slao b Bs) A3 5 JS 2 et (Somed Joos A g

> als slaws 3 S Sl L slaws

] ] . S sl ol 8 Jb Ls puize
< g < g w\g—

~/qo\/** ~//\\9* ~//\VY’* ~/q\‘\** ~/Q/\Y'** JS S />, s

« /A YIS AYSHE «JAAA% NEES ey Ao

* %

doys) 50 Jb:;—\c}l:..ﬂ):é)b&'u ;.,._JJSA;.* ‘

S 5 Ao
Ql_<.d‘ cdw‘ J)-?J L: .,\.:)\J Lﬁi-})\b dLAL; ejs‘)ﬂ eJLa u‘j"" DL L;:‘;.»A_: LJ':MEJ Ljh.'\}\'.d JA\‘),O

S 3505 S e SIS 4y s S a5 b D15 i w5 s oo ol 58
ol G BS B ele o 53 &S Al 1 s el el a5 0T o ol S
S 5 o5 2 Nes Sl e g ged s Loy Isb sl Ll S sl o
3513 Sl Cmal (285, OLS (6l il oS Oley mns iulad oo Wil g a5 OLALS s
o=l 03 s yasiie 5wy Bl b dilie s gles 5 O bl el ol b g
LS 53,5k 5 S0 Do et sols e U CBS b s S pasie )
A_EJa;AJJw:);Jé\O@S@)Uﬁ.Q&LU nglijﬁiﬁl.? (Es o bl syls S S gl
Sl sl s s Sl b as L Lol 25, 5 4l 5 Sas iy aalllas 540

(RS



IFAY (V) pomis s o £1y5 LS Wgi Suig pSdl alxe

S beey 01, S S ey e sladend S 5 WSS G an (Ll (13 e
)sj\mwjzj_ﬁqt:ﬁ&g-;&womwugﬁw\dﬁwégﬁﬁﬂm}w\.:\s
M).s;:M}\omfgﬂzq@ug@}?Q.m&jueus\zﬁjw:)}ﬁ\()g,...fSLsLa'@)U
}A_x]L]aAbjﬂ@)b&J;qu)J}ﬁaﬁybd‘fﬂd)ﬁa}é\fASJM)L;GJ]@A.:LU,O})

JJLWLALG%&‘M[S&‘f&ﬁJ)}Jﬁ\oMS@)ULMW&J&M

&l

Akpan, U.G., Jimoh, A., and Mohammad, A.D. 2006. Extraction, characterization
and modification of castor seed oil. Leonardo. J. Sci. 8: 43-52.

Alirezalu, A., Farhadi, N., Shirzad, H., and Hazarti, S. 2011. The effect of climatic
factors on the production and quality of castor oil. Nat Sci. 9: 15-19.

Baldwin, B.S., and Cossar, R.D. 2009. Castor yield response to planting date at
four locations in the south-central United States. Ind. Crop Prod. 29: 316-319.
Bange, M.P., Hammer, G.L., and Rickert, K.G. 1998. Temperature and sowing

date affect the linear increase of sunflower harvest index. Agron. J. 90: 324-328.

Bhati, D.S. 1988. Fenugreek (Trigonella foenum- graecum) response to sowing
date and spacing. Indian J. Agric. Sci. 58: 437-439.

Borch-Jensena, C., Jensenb, B., Mathiasenb, K., and Mollerupa, J. 1997. Analysis
of seed oil from Ricinus communis and Dimorphoteca pluvialis by Gas and
supercritical fluid chromatography. J. Amer. Oil Chem. Soc. 74: 277-284.

Connor, D.J., and Sadras, V.O. 1992. Physiology of yield expression in sunflower.
Field Crops Res. 30: 333-389.

Franz, C.H. 1983. Nutrient and water management for medicinal and aromatic
plants. J. Acta. Hort. 132: 205-215.

Garsid, A. 2004. Sowing time effects on the development, yield and oil of flaxseed
in semi arid tropical. Aust. J. Prod. Agric. 23: 607-612.

Gilbertson, P.K., Johnson, B.L., Berti, M.T., and Halvorson, M.A. 2007. Seeding
date and performance of speciality oilseeds in North Dakota. In: Janick, J., and
A. Whipkey (eds.): Issues in New Crops and New Uses. ASHS Press,
Alexandria, VA. 105-110.

Goksoy, A., Turan, Z., and Acikyoz, E. 1998. Effect of planting date and plant
population on seed and oil yields and plant characteristics in sunflower
(Helianthus annuus L.). Helia. 21: 115-107.

Green, A. 2000. Variation for oil quantity and quality in flaxseed. Aust. J. Agric.
Res.32: 599-607.

Kaya, N., Yilmaz, G., and Telci, I. 2000. Agronomic and technological properties
of coriander populations planted on different dates. Turk. J. Agron. For.
24:355-364.

VoY



Ol)So g (531253 (43 i

Kittock, D.L., and Williams J.H. 1968. Influence of planting date on certain
morphological characteristics of castor beans. Agron. J. 61: 401- 403.

Marter, A.D. 1981. Castor: Markets, Utilization and Prospects. Trop. Prod. Inst.
152: 55-78.

Mishra, G.C., and Nayak, S.C. 1997. Effect of sowing date and row spacing on
seed production of jute (Corchorus species) genotypes with and without
clipping. India. J. Agron. 42: 531-534.

Mohammadi-Nikpour, A., and Kochaki, E. 1999. Effects of planting date on
growth, yield and yield components of safflower. Agric. Sci. Tech. J. 13: 7-15.

Mohan, V.P., Batra, V.K., and Thakral, K.K. 2001. Response of sowing dates and
seed rate on growth and yield of fennel. Haryana. J. Hort. Sci. 30: 271-73.

Ogunniyi, D.S. 2006. Castor oil: A vital industrial raw material. Bioresour
Technol. 97: 1086-1091.

Omidbaigi, R. 2008. Production and Processing of Medicinal Plants. Astane Ghods
Razavi Press. 347p. (In Persian)

Omidbaigi, R., Alirezalu, A., Alirezalu, K., and Habibi Nodeh, F. 2009. Evaluation
of quality and physicochemical properties of castor oil in eastern Azarbaijan
Area. J. Food. Res. 19:67-76. (In Persian)

Palevich, D. 1987. Recent advance in the cultivation of medicinal plants. J. Acta.
Hort. 208: 29-34.

Saleem, M.F., Ma, B.L., Malik, M.A., Cheema, M.A., and Wahid, M.A. 2008.
Yield and quality response of autumn planted sunflower (Helianthus annuus L.)
to sowing dates and planting patterns. Can. J. Plant Sci. 88: 101-109.

Schneider, R.C.S., Baldissarelli, V.Z., Trombetta, F., Martinelli, M., and Caramaio,
E.B. 2004. Optimization of gas chromatographic—mass spectrometric analysis
for fatty acids in hydrogenated castor oil obtained by catalytic transfer
hydrogenation. Anal. Chem. Acta. 505: 223-226.

Silva, R. 2005. Effect of planting date and planning distance on growth of flaxseed.
Agron. J. 136: 113-118.

Singh, A., and Randhawa, G.S. 1991. Effect of cultural practices on periodic plant
height and seed yield of dill (Anethum graveolens). Indian. J. Agron.
36: 574-577.

Turner, J. 2001. Flaxseed plant population relative to cultivar and fertility. Food.
Nutr. Res. 44: 195-246.

Viola, A.O., and Anekwe, G.E. 2001. Amino acids and other biochemical
components of Ricinus communis (variety ninor), nnti-conceptive seed. Pak. J.
Biol. Sci. 4: 866-868.

Weiss, E.A. 2000. Oilseed Crops. Blackwell Sci. 364p.

Wilcox, J.R., and Cavins, J.F. 1992. Normal and reduce linoleic acid soybean
strains: response to planting date. Crop. Sci. 32: 1248-1251.

Yoy



Gorgan University of Agricultural
Sciences and Natural Resources

@ EJCP., Vol. 5 (1): 89-104
é §§ ejep.gau@gmail.com

Effect of sowing date on yield, yield components
and oil percentage of castor bean

N. Farhadi', "M.K. Souri’ and R. Omidbaigi’

'M.Sc. Student of Horticulture Science, Faculty of Agriculture, Tarbiat Modares
University, *Assistant Prof. of Horticultural Science, Faculty of Agriculture, Tarbiat
Modares University, *Late Prof. of Horticultural Science, Faculty of Agriculture, Tarbiat
Modares University
Received: 2011-07-18; Accepted: 2012-01-17

Abstract

This study was conducted to evaluate the effect of sowing date on morphology,
yield parameters, as well as oil percentage and fatty acids composition of castor
bean. The experiment was carried out at research farm of Tarbiat Modares
University, in randomized complete blocks design with three replications during
2010. Plants were grown at six sowing dates of 5™ April, 20™ April, 5™ May, 20"
May, 5™ June and 20" June. The results showed that morphological traits and yield
traits were influenced by sowing dates. The highest seed yield (1590.67 kg/h), oil
yields (774.43 kg/g) were obtained at 5™ April, and delay in sowing date, led to
significant reduction in these traits. Fifteen fatty acids were detected in oil.
Nevertheless, the highest amount of fatty acid belonged to Ricinoleic acid. Results
showed that fatty acid composition of castor oil influenced by sowing date.
Therefore, it can be concluded, that 15" April could be recommended as an
appropriate sowing date in the studied location and similar climates for achieved
high oil yield of castor bean.
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