Olxl s olidad g pale f

(YY = A NVE e gl o les fpiin Jlu P
Ty Ao

DOI: 10.22124/jms.2021.5212

(Taxus baccata L.)

" kel y50 i domo T g5k L homo Mool jeile s J iadiel e

QY 1A sy b QAUAID 2l o b
ouS

ol LS e 3l ol as SISTL gadgn Sgo SLuS 5 oe Il cdeas (Taxus baccata L.) oz
Al oBzils ogle lalS cuSipghy (0 a5 Gaass cpl o oyl JIE Blal b ee o aS Cnl lea 0 onls anslis
wehas s PVP 5 Jls Jl5) Js3 sloedle (NN 5 V¥ MS,MS) ciS Lame g5 51 il b pdy &g i
sloazals ol 5 Sialex Sey Ban b )l,S5 an b 556 7,k B 0 BA 5 GA; IBA) alS o, sbhoss
Ay 2Bl b j0 ole 0o (b a5 oleaxalS o LuST adgr delsl o 000 5 sy gladndig,e CutS jo Jlas
Qo p 5yl S )...al; S b (o 5oS Al sbSa cdale Jdoay NN cuis e .ol (6 S ojlail cding 00 S
I Sodlr jloslitul (izman 335 azalS (gole ugy weyd g ate; Job Gl 4 e (Jg el Siailex
IBA X GA3 (590,98 S5 odleay o3 azalS oole Glugy 55 dsnte 9 Blo 5 ada) Jsb St (I3l wge
Gsy Ol 2 1y B e (el Sapin Jsanl 2 p S hee +f0) X sl Sl 1) g e S e 1Y)
S5 B i) 5o 5 el iy sl i g o isken 1) L, s o A 5 2l aazalS (sole
e (rizman el Cooty (0ol by 5l 3 oS koo ¥ X sl Sl 2 2 235 o + 1Y) BA X GAs g 50
adyy po o M sl il g0 =V (lsp plail o GLuST (o St 9 009 a3l ke 2lse il ) lap LS
Sl S G opl s JS 0 el cessds olgz atie o o] ke 1STas a5 0y JeuST Jutwl g0 -V ¢ g JouST
SOl Anagt 5 Ay, 05, S Lnoma (slacSad G 2l 5 Jlab JIEj e, (slooriiS pliss 5l oolital e b
ok S b ooy (LA rizmen g ladading;s SAS 0 S leazalS 5SS (gledige Hsliea axelS
ol (2ol Lyl d 50 LS adg Caz 0 e 43S mse laddy ;) CliS 4 S alse pladl ) ol

mahsabamneshin@yahoo.com |l «iuis ) ( (M ol8iils Kl Gy (65,5LiS (65819555 g (6555 (g gomilo-)
hatamzadeh@guilan.ac.ir .l ,! «culs, ( (DS oBiils (65,5LiS pole 0uslisls ¢ SLel pole 05 5 sliwl ¥
mnaghavi@ut.ac.ir ol ,) iz S 5 oKisls b milio 5 (65,0l oy «bls ol g cel)j 09,5 sliwl ¥
m-mirjalili@sbu.ac.ir ;)| ;1«5 o s S oKl o)l adsl Slge 5 Lol 0aSLiwgsy «(55,0LiaS 09,5 JLoiils ¥

hatamzadeh@guilan.ac.ir : st odis 6*



V=R o] gl oylas it Jlo ! iy ligions 5 psle

RUL ST peeart

Sorte (7 BB am o Giailsz (e 055 13 L
Slalllae cusl S8 LB (Zhiri et al., 1994) ol o
wole w5 alS wi ) slroasS eulas 5T ane) 4o
Liao, 2006; ) oib o dgamme lad,w axals
Majada, 2000; Chee, 1994; Datta and Jha,

(2004

Slwdinte 9 2 L) s GegR 4 nl 292y L
Ll )0 ez ilelar @b Sl s e 0 (Sailex
2 Al sane jo e LWl a3 5 550 a L)
S 5l s )0 a5 joebgs sleazalS gole 0l
ol ssbie ol gl abliee 2l il Jolae
g A, oS edal olge S slalae aslllas
sloazals 2S5 9 Al e lp Jid sloodl>
Oz S8l Gl swyp b plejes Jlas s jsebg
Shol e 4255 GRS 5l w518 aolie 9
caxalS 0 Jg il o0 Jb anng blSt
& Lmoi Slade a5 W ls Sezg o S g aBle cady,
ol aisly Sglitte Jaime bl pb g S5 ol ¢SS
V) b lST Gl Sbs)l asdlas cpl jo Lewly (pl jo
el g0 =Y - I oL JID 5L el 6o
sloazals ady; 5 e pll o (JouSU 5 J5uS
Ldpdy D)geo i Alngy SuiS laee j0 azdbal,

g 9 dlge

Aol 50 oS e ey 5 b slooge 1 BLS Slge
5 53l la S JLseS ol ,s 5 AF o o]
L plds ool Jsz57 oblide pliw s (3,8 gz
DY b adl FA o 00 iy OF il i Slatie
O w0 Y7 5 3,0 Job asl VY wads OV w0
o 4l ¥ @ads FY x> o Y2 U adl YT adds
s e Yeow BT e olis) eoguma 5o Jah
a2 F sles jo Gialesl el 5loj b 5 (55l bye
5 LBl alediged ;3 0095 5l asal (6,055 grales
ISTA, ) wd a3 S pme aiged Sy bl Sl b
.(1999

5o addlae ol ol oled 1yde CclS 9 (g5woslel
Dge Sy Seted oBals gl lalS eaSinghy

YA

doddo
Taxus spp, Taxaceae; )

5o 4 bgas a5 wen SKlsL (2n=2x=24

)‘..\.’>J.~J Ql.'b)o

Sl o8 ) e dived g Ly ol b glass o
SrmeosS Sblie & 3985 (o5 b Lo 0,Se oo
S E i (Wang et al., 2011) sloass 00 S
oS ol as ] 455 G Lo a5 sl 43S 4 ol
3 g aib e olpl ey (Taxus baccata L.) L)
Lol 55, sloogS iy gy Yere b Ave glas
oS oasSly olids bl ol e slaSir b
aal al) wogx )l eolatal lp Lolss iolEl ol
(0 0a5,lo3l olge 51 Lob) Hdu SYeb Clg> g 0
3 eolazwl g eols I3 Bl sise jo |y aigS oyl
o5 ol S5y cbli> Cex wus sleoged
Gracia, 2000; ) cool asle g 5,0 1, oned))l
oolatwl aie; ol o .(Mysterud and Qstby, 2004
2 oade ol o eSS Ll eBak;] sla b, )
Sy50 sl cojallez Sl @ 30, 5 ) Sle>
Nasiry et al, 2015) cal a3 |3 axg
31255 odg 4 08 Jlas . (Davarpanah, 2014;
JouSt il o (Taxane) LuSE ol 4 loaden 5 g0
I 5L s o moe o0login ¥ L ol o (Taxol)
- DABIID) I 560 el o =Y+ (BAC 1II)
aslls 98t o5 wee olaplSE o beee (V0
clle (Cragg and Newman, 2005) oiloos
Shahsel a5 cul o gasa ooy o lallSt
s 50 b all el ABpod ygyhe IS0 duy
o 3 Lo LS s e 5 s, o Fsllas

ohgh  Sladaliygo

o
aile aby 0il85l slge 51 (LB6 ey )4 Sls
0l loz cpi oyols )13 g 009 (ABA) gl G ]
0y lmoaiiS pulats 3l solitl g CuiS e (g5, 5
Loe (Chee, 1994) coul g Olgs opl 23, 0
NSy i Sladaling;s SaS s sasie lacas
OtFobe DOR s ams g ad)S )15 o) 0 9590
Flores wlawils gjails> p 1, 506 cp 50 Bs g b
Oz S A eal Lasie odledy (et al., 1993)
JE5 bS5 o MS ciS lame g9) » g ilelox



V=RV o] gl oylos faiia Jlu [l i Slisions 5 psle

el 08 (g leasg

Sl Sapsr Joanl ab) eanSenlas aw 1 (LS
(GA3) wpl Sy 5 (BA) ool J3(IBA)
gy lp ol age gobe 5 5 cols e
dw yelaie ol glp ol colatwl axals drwg g i
At S A e it mhan & 3 g)leS oS 5 g
oolawl 050 sloyge e clale g Zolaw () Jgozr) o
Majada et al., ) 3555 utd cpion Slalllas bl 5
2 S Y0l lblxe ol o (Flores, 1993; 2000
sl e b oolizd 5T 50 5 05 A 5 55,0500 2
P gl Lawgs DIV E-1D (55, » PH oelass 5l oy 225
Yo St VoD KD 5 upeds az,0 WYY les b
Slocsds S 5o il lagrizr wings,S b il adids
wal> caS bae e A ol s e VO
S0l S gmab 423 VO slod 3 5 oad cs
Olyear bad (il Lol e azasy; j5eb i8S )18
do)d g Gialer 5 g ool 4B S i o Sials
Slam abe g0 iz IS 4 S 003dilsr larr
Soogs 4 ladlr ain 93 5| w00 T (s SS
L ol 5 o S bame gl 555 sladed
Ay g celo 17 09 pgid Cou g Jiie (LS L
Tl &5 5 Sialez Sl w085 8 (Sb el
&S azalS gole g,y Jol Sl au0 5 saalin ol
S92 9k g oS g cazal S cenlis dnng ol
onbial dangi a5 4zl golepd g, pgo Sl
1y Azl Spe g (08055,S5 (2l dllS azalS

Y os T 5l laydy Sleowss pgejl c laml o 2l
S50 SIS e o wllS esdgsls hd o
aS (ISTA, 2003) wo 5 eolatwl (& sae 8+ 59>
sl plas weye AFEY Sl o 1) e ydy ey ol
(Salsz oo lojl Bi> sl oo,5 bl 5l G
5o il Juges 5 Sogll Jlas! als
Zhiriet al., ) 08,5 |18 00,0 O o JS e j0 4ids
J;/,.w‘ ).'a.o.o UT L: d...)).o dw OM@}O&M )5‘.‘\4. (1994
350 i 4 oyl Sals Lyl o g ool dlad
a6 Sl 5 iy g s w535l S
e adlao Lf" BN 6|WOS)~> CanS ) )LD.Q)
Al amS o g 0D (o Al sbay as 8
boe aw laml aus 3 eolatwl o als o 0 Cad
\/Y MS ,(Murashige and Skoog, 1962) MS
9 MS NESEN 5 4:[: Lgtbu_io.; cdale )'l (o 65L>)
o s Al sbSes cbile 36 vy ce> NN
Wy g oz Sl lp cidS e e
aaldl ;o 23S B (cwyp 390 SIS slaazals
reS 0kl ) Jbd J; Jeb ol gl eslaul
p5 A <Ll ) (PVP) (ouds ey dens b s G
L)Z)"Lo)'] 3 eads o) NN S lase jo (d 5
Sitlsz €55 Soete 895 2 Ol Sl e ylatee (s
3 ale 3 8S 8 anlie )00 azalS Wl
ool 99 5l ead (139 Jlb Ji5 sgl NN Lo

9y SouiiS misd Hlond )0 y(yge 98 ilio zolaw 9 WS 5 Y Jgu
Table 1. Different components and levels of hormones in plant growth regulators treatment

RVSPSII T & IBA x BA IBA x GA3 BA x GA3
Hormone Combination
G oS s (309 prlans IBA BA IBA GA3 BA  GA3
Hormone level (mg/l)
1 0 0 0 0 0 0
2 0 0.2 0 0.2 0 0.2
3 0 2 0 2 0 2
4 0.01 0 0.01 0 02 0
5 0.01 0.2 0.01 0.2 02 02
6 0.01 2 0.01 2 02 2
7 0.1 0 0.1 0 2 0
8 0.1 0.2 0.1 0.2 2 0.2
9 0.1 2 0.1 2 2 2
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Figuer 1. Growth of T.baccata plantlets in NN culture medium containing activated charcoal. A and B:
Normal growth plantlets after two weeks, C: Abnormal growth plantlets after two weeks, D: Normal
growth plantlets after five weeks

az 5 ol Glad bl s @mls wSkoe VY MS |
sl sy bl 5l eSS o aw o Oglss
Job cazalS sole L, Slao jo (Jg Cund o gxe
(Y Jga2) S92 s ne Dol ol eaBlos glis )| 5 4y
PO (el dnlie 3l Jols mli b gillas
S e 4 bgye (el YFAY) ails elis)|
@ole lagy dojs g ads, Jsb oS J>ys 0p MS
5 0358 S i MS 51 VY MS ot e s azals
Ogy doyd g (e VANY) aiy, Job iSTas
-4 NN cuiS lase )0 (40,0 YOIVFP) azels sole
Gl 4z S wmls ol @b (YUSE) ael cas
Oy 9 dday W) Se e al oS clale
» 656 Js S T baccata sbamals ol

sl byl Gjails

5 ST J138le 5 51 baosls  cadibebe gz tosls jJUT
20,5 oolazwl SPSS 24 158ls 5 51 o] 5JBT (sl
by coiia bopal)ly (SSea g ol 3g by
o 2350 03 03e3] 5 Beimansl By S saslS (gl
oy Jdm seil by e 28518
awmlie Glp 5 o Sl O (ANOVA)

20,5 solitwl (SSlo (glasals s 9031 5l L]

chilé g cldS b gy b sl Gl
MS ,MS lxe aw w@alllhs ol o sl S
bome awpe wd S 15 anlie o) NN 5 VY
VY MS iS Lama Jg 0051 Lls |, SlaSy oleS 5
22l gn MS St s 55 4l slacSad i (55l
(NHuNO3) poigel ol s cdale NN S lase o
SeS aoy Yo Loy (KHoPOS) peolsy Slicd



V=RV o] gl oylos faiia Jlu [l i Slisions 5 psle ezl S 0, o jlodiags

oyl pw goazals Ble gl g ady )y Job yazalS ole Glag) 9 (F5ailear oy uibylg 42325 =Y Jguar
':l..‘ ‘su“ :.s!”

Table 2. Variance analysis for percentage of germination and normal growth, root length and shoot height
of Taxus baccata plantlets in culture medium treatment
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Mean Square of Trait
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percentage percentage
i Loy 2 5.25m 76.78" 66.25" 3381
In Vitro Culture Medium
Error Uas 4 2.25 1.22 1.40 425
(CV)(20,0) Slyss o 1.65 3.6 7.90 9.82
a0 ) g 0 Jliod mhaw ;o s ae g o dre b o oy TFF 9 ¥ ns
ns, *, **: Not Significant and significant at 5% and 1%, respectively
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Figure 2. Mean comparison of culture medium treatment in Taxus baccata plantlet. A- percentage of
germination and normal growth B- Root length and shoot height (mm)
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Table 3. Variance analysis of percentage of germination and normal growth, root length and shoot height
of Taxus baccata plantlets in activated charcoal and PVP treatment

Slao layye (5:Ske
Mean Square of Trait

e e L;olﬂ a0 : n
. 4 laa=als "
Source of variaton df ST e G SRATRLS ey ado, Jobo sl glis )|
Germination Normal plantlets Root length ~ Shoot Height
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&_J'l} o l.A * ok *
ST e 2 4.78™ 175.77 110.93 160.16
Absorbent material
Error U= 4 1.53 13.78 5.86 7.21
(CV)(0o,0) Ol s o p 1.35 9.32 9.93 10.03
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ns, *, **: Not Significant and significant at 5% and 1%, respectively
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Table 4. Mean comparison for percentage of normal growth, root length and shoot height of Taxus
baccata plantlets in activated charcoal and PVP treatment
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Table 7. Variance analysis of DABIII, BACIII, DAT, Taxol during time in aerial part and root part of
Taxus baccata plantlets
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Table 5. Mean comparison for DABIIL, BACIIL, DAT, Taxol during time in aerial and root parts of Taxus
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Abstract

Yew (Taxus baccata L.) has diterpenoid compounds with anti-cancer effects therefore it is one of the
most well known medicinal plants that is in danger of extinction. In this study, which was conducted at the
Research Institute of Medicinal Plants of Shahid Beheshti University, the effect of culture medium (MS,
1/2MS and NN), phenolic absorbents (PVP and activated charcoal) and plant growth regulators (IBA, GA3
and BA) was investigated in a factorial design with three replications, with the aim of improving
germination and growth of seedlings in in vitro culture. In the following, taxane production was measured
in plantlets that were grown in select medium for ten months. According to our results, NN culture medium
due to lower concentration of basal salts had no significant effect on germination percentage but increased
root length and normal seedling growth percentage. Also supplementing the media with phenolic absorbent
extended root length and shoot height as well as increasing normal seedling growth rate. In using PGRs, the
highest normal seedling growth rate, shoot height and root length was obtained respectively from IBA x
GA3 (0.2 mg/l gibberellic acid x 0.01 mg/l indole butyric acid), IBA x BA (0.2 mg/l gibberellic acid x 2
mg/l benzyl adenine) and 0.1 mg/l indole butyric acid, while PGRs had no significant differences in
germination rate. Also, the amount of taxan in the aerial part was higher than the root and the highest taxan
in the aerial part was 10-deacetylbaccatinlll and in the root were taxol and 10-deacetyltaxol, the maximum
of all was achieved at the end of the experiment. Overall, the results indicate the positive effect of activated
charcoal, PGRs and reducing culture medium macronutrients on root length, shoot height and the normal
growth process of Taxus baccata seedling, in order to increase the yeild of yew propagation under in vitro
culture condition. The cell culture obtained from the aerial part is much better than the hairy root cell
culture.
Keywords: Culture medium; Taxan; Taxol; Yew
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