(OO-FV) ¥ o)lls (\WAP) pgw g ow ol

Ol s oGS pole alxo

(Pinus eldarica) oyl ps g ciSTos by 59 w2 o)l i Sis W

Slasel anbld (gold wizmo «ygy ol e dgamo & Hidlge e
Ol ez oRadls (b pole caSlails ( alLS wlid Cens o, 5
movafeghi@tabrizu.ac.ir : Ssg xSl o] -olslSe Jgtas ™
AVINIYN: o pdy ¢ APIVIE 228l ,0)

ouSs
Ol g5 caSlaz slaplg, s5) = Lol o)l puit s J:Sis 30 BAP) (j9ghel Joo st slite slacbalé 5 et slalae il
o)LLt slapion o Sl 13 |, BAP e g ciS Lo 55l sine il ooal oy (gloosls (sl 4325 2,5 1,5 anlllan o5 (Pinus eldarica)
slmo el LS5 1o ) 1 el BAP 1 1o o5 ee 7y 6l (LP) 653508) S Lo coslicial o 90 CaiS (slolame olea o ol ol
Slalllne o osali o gl slack 1 6Ly 1o Baas 5 iz (69, » Loiions camlgas ugllS il LS5 51 L35 90 o)l adgs atls gl
o iU 5,5 e g0 Lnlas, b 5o sl locSa,5 L g ol wie yo ains S b o)l ads a5 wiols olis s lsedl,
6l Al el sy MKt lejl b, it sxabs Ly 5 1ol w yo b degliio L5 5 G ylate 58l ol (g0 o uS5 al o

2Bl sede Gl 2 255k wlallas

eSS oo sd)xj.i.:.a] Doy oyl JSlas ()b, S ol sz s guads” slaojlg

Cdlad sl 5 cslio sLa LS (5, 5 oy (Jl]
b 5 s iy S5 5 0395 ainge Lol 50 ooy o
Ramarosandratana & Staden 2003) <l oog— yul
. (Stasolla et al. 2007, Tang et al. 2006
S S92y sl dbgedfm ) SLS 3 4 (Mas JJoy
CeaS aiia) o oocd alsul wladllas iy s 51 sldlu o
Olom odemy (i 5l 4S5 350 e 0318 gz 15 (LSSIS3L L
Lo o 3590 50 i ey ) L 0gd colaiul cuiSTas dalad
S L 55 5 0 gy 5 3L bogls oty ciS
Gas b cinS glakhsw ;0 LS 5 biamw iz a5 Conl ol
2003)
51 g pg—sigal 0o lojb wl,31.(Bergmann & Stomp 1992,
odalie Logls 55 (i 2 (S9) b FCm 0SS5
5 (Kaul & Hoffman 1993, Stang et al. 1999) culooi

Schestibratov et al. Ayl (g e ah, o lale

i e 9Dy $9) = (Peeyer slejles L S Bk
Sl Sgliie 7503 4 sgS A Sl 5l s LS
a_sJlas (Valdes et al. 2001, 2005)
Sl ool las Lazls canSlas slarls, 5, = Gl lis
Pinus 4 Pinus radiata D.Don , lx L ada 565 3l 5,45

Pullman et al.

sy o Sl A el gz o (6 Sl ol ls eldarica
l,—=! (Bergmann & Stomp 1992) aiiee s i Sly |6

doddo
i, L aslssl les o 5l (Pinus eldarica Med.) ol,—5 zLs
B sxio g () Gl 45 Coul SiS das gblie &
Rl ailon asss ol (img) 2SS )b Ol 0 e
=SS Glp gy 0 S e D yg—o (§)le—is ey (LSS50
olsahs sl ol alyilm (el oy o (i liyg 0
2SS g Sy n ilmlia Sam (=il i Sl
slagtyy 2l @loasss 5l gyl sl a5 mls slalas
g5 ol )90 50 e gy e slend B )late ISyl
5 eSS Mo L LS slma o8 ST o len 50
Bergmann & Stomp 1992) siew 5,9, (g00xin (0,5
(Stasolla & Yeung 2003

deolye 5l oS et slaba e 4o Loul slovo Lusls ags
Ol 59 0y et ay (LS5l il 5o Jle—Ss g et
JeisS ged labad i gline et Slaz slaccil olallas
Sl gl sleasss (Hla 5 plesl sl 5 slad sy
Al w88 1 8 eolax 10,9 o) BRI B |
2005. Prehn et al.  2003)
Slabad la bl ol =51 0. (Parasharmi et al. 2003,
2o, ailgi agllS sy SLblert LS o catSTaz
Ll 0035, slsul o bl La wellS (59, s o 5

Moncalean et al.



F oyl (1YAS) paww geom ol oyl st 8l2I1S pole alomo

b#

O9—y9% Ogom Wb jled JLIS 50 ) 50, S e 05 VIO
oS O /00 ggy cn S e xe PH b a3 5 LSS
9 3 S Bl a0 WY sles 50 (0,5 gy Joe 9 0038
Vo o Cd i plodl aado VA Lo 4 huesl ) lacd
slo o, 0 LS5 F pous glal e ) ) Lo
5 WAl g je8 o gl £ x VY ol L (g i Bras LS
A, SOl o Ladiged o ooly J1, 8 (L i ¥ B, 2
Sl 17 (6)9— 0)90 Loy (59 VF -+ 390> (69— Ll o
o, F il az 0 YO EY los o S, celu Ay ol

A eols I3

Eor—d 3l aan Lo c S ) oy im S | =)l
S o ;o gl g wioid asllas o g b digad cclS
Ol 905 e ¥l o sl S0 a g ol (Sl
S 08938 )] asly S e LSS o)l Sle ¥, ol
r:L?u‘ =) Jj_A)s )‘ oola ! l_.\ o)LM._>LM.v ua}l_w AJ_A.:l?tA

(Wakhlu & Barna 1989) s 4,

S e = 3818 5L Ak S X 0l i e pofie
5 slas
a0yl Sl Al (g5, 0b) sle Sl ol Sl Ll g 4
e x S e ) 05D 55516 ol Sy
L i e 5 sl SLS <y ¢l o 5 (BAP
00— IS mime Dje—o yo .35 90 MSTATC 4 SAS
o 5 4555 o eslw Sl aly ol ol Jlize
deylio 5550 90 ay 90 Ll (eSlie g o0 4y ;S0 eSS
s 5

3 e g wios Ol BAP =) 0 6, 5 Lo O SlI5LP
GByne 5l eolaiwl L Lgdl (65l K5, as o owd sl iy 4
S (eSS Dlsdllae (o 050 5 O ol Juiejumw g (0 LS
el YT Sae au FAA 5Ll S8 Jodome 5l oolaiwl L ladiged
slaJgdoe 5l ooliiwl b ad> o s> 40 (6,501 Jos .o pll
Ol 5l e 9 S8, O yemo coilid gl lale Ly U
s b il (5 S 5 iy 5T L BB oged
A e el Al gy L Ll (s5el S5 B i ,Soe |
3,9—0 Nikon E-1000 oS g Sn Jagi Lodges g oy ploxl

Wid )8 18 aslllae

sleasss ol caSlhs slar s leolawl L Sals oy
Pinus o Pinus taeda L. [Pinus virginia Mill. ,_ls ¢, 50
Tang & Newton 2004) < wloayo,5 5,055 strobus L.
(Tang et al. 2001, 2005

sl o les wulg o (LSS5l o ciSlas slaglag,
51 53 0k s Lol slaas Lt Gy b 5 4y LaassS
=3 i ymf jeday [JaS Ll slaSa 5 LSi Slalllas
S S s D50 0l 895t 9 S ISt 5l ey
Schestibratov et al. 2003, Tang & Newton 2005, Tang )
fo5 LSl Lyl i oyl j3 a5 el gpo (6L al. 2006
) S sl Slalegl ol s el Y (Sl ey
Sl 75 Byb jlacib o conlin Gz e Glacas s
Sz dg9a 50 (Veb L pley Gas Vgasne (wollS 0]y
2Raleyl byl o 0 a S pgo a iy b ol 3Ls 0,500l
69y = ot slapins po peiies JSA (il 5)lgd0
sy U pitos 0 les L 0 dgs il o ceiSlas slagbs,
Sl G9— Gmly dm g Ly g 0,5 o D50 65V
Sl o5yl o Jle— ol 03155 glh— JUglSleg—
.(Tang et al. 2004)

Slppin— 5o podtes JSis Loty (Agi— (o 5o
» o= e ci Sl Jl sloplag, s, — o)lsls
e )9 Dyliie (Sg—)90 sLo )l g S slala e
Slapinm o LSl 5 LSiS 052 (pizren ol 4285 13
wloads axdllae bt <l sl g, 5l eolitul b el

g, 9 dlge
5 ooliwl U ol 5 LS sla i 1 oo i Lol ccis Lyl i
Y/ i Sy S g 5 4880 S Do 4y o0 47 U
aie T L L dw 5 a5000,5 (g 4880 10 G 4 duo 0
POVEIVIRY I IS WP VPR UL W51 IR W) A S
&3y Gilmlaz 5l ey L laglag, 5 ab eols iy Lol
ooliul 8,50 ceiS slalar e aid 5 ), 5 cnS slalise
(Murashige and Sko0g) S'sS—wl g zuisljgo (o il ;o
LP (Le Poivre) 0,54 a (clalé caa s L, MS) MS/2 \MS
Syel 5 g (cbale amn 5L LP ct S L =) LP/2
Fo—sdmazy L .(VF) asoe MBS ol o5 (Gamborg)
2l o o lersls sloul ,o BAP) o jesiel i f o9
Ole=e du e 92 =l (Bergmann & Stomp 1992) Lls 3L
NI lgrlle U et S sladoma 1Sy o 43 (iS5



oy

(Pinus eldarica) |05 zI5 cuiSlax slabs, g5, » o bty Loy lall

Saie an g LP cuaS o owe 0 pgo aian gy 0l oanlis
—id 0 e S e B g VIO lyls L ,les ;.o MBS S
P LI s JssSsme w50 fw slaSe 5 LSe 5 BAP
o=l (Y g cadhY SCl) w5 saslis glad oSl
S oSS Geom s Laglag) 59, = pelite j5la Lass 5
cutSlaz slaglsg, 5l (30 50 el 094 LwgdlS al> 0
sl o ol it 0 s alic s o lisln 5l solaws

LaSa 5 o3l asian Ly cddS 5 sy 0l odalis (glad

Sg— odslicso J._:b J&w Ls-’)}—w 6Lb&5)4 ﬁLo.: 9 ub w‘ﬁ‘

syl 9y BAP clilé g cis o E9— 1
sya o g asd, LS el S glak oo ooled o cdiSlos
Jeee dd s e e >l o SIS 4 eKonn BAP Ta >
aalhio ol 88 .0 50K cnnli o glad LS gaJ gy,
0ty L (55 logd (sl 0395 Laplag, 5l (5 azrai
dall slole ;o 09 adamde 0B azan 4wl sy dga e
Al o Lanlog, qyg—eyee 3B Lo b e o iy
as, BAP cllale ]33l Ly o 009381 35 slad slaS
s P95 595 e 4l 3 g oud S Laplag, Je b

Sl pbi g o LP els o jo slad glads o gLy j0 cuiSTan glaplog) 69y 2 4iad 99 5l SB 5 JSid 10 g Al =Y JSC

Ao S asios o cilS glala e an ba e Sl anslio
gLP cns oz ool Bls als (Sl i g a S
0a 3 MS/2 g MS cuie S slalar o jo o] Hloie oy, saS
ols liss 35 BAP slac lale Ol 51—y (¥ JS50) 09 o0
@lils a8, L6 (sye0 5l ) e S e O 02ly Lo &S

(Y J.im) Sl 0dds Ml}u ‘)&lﬁ.‘a Oy yiand

LSe 5wl jo aiie Hlaz 5l o (Figw LS 2

ol ol 4z g o)l 3o (a3l nSile 4 uls
Og—y90 Sbile g s S oo g5 ) (09— o ne
1y Ll Jolite S5t iomen g oo b JLSH (kS gt
btz ol @ 8ly 50 () Jga2) olo i pasld ol o,
95 Sl Sl angliite ca S glab e )3 590
ol g o als /o8 Jloaiol mhas o o)l S5 a3l s
Lo s 5500 9518 gslaw 50 59515 - 0ol il 51




F oylols (VWAS) pguw g ow oo (] jo o310 pale alo

oA

60
a
50 A
fi 40 1 ab
43 30 4
% 20 -
bc
10 | c
c
0
MS/2 MS LP/I2 MB5 LP

70
60 1 a
50 -
3
4 a0 b
3
ﬁ 30
P
20 -
bc
10 4
c c
O 4
0 0.5 1 25 5
(mgll) BAP (s il

oy iy LP clis’ lauzo g BAP joid 50 0,05 oo & clilé ojlusli o3l s BAP (o092 b g S slddamo JI-Y JSCi

ol ola s Lyl b o b L= 5l e ol
9 F JSD) aso S e oLl oSTe joday [as Lt slagins yo
Syl an oo e Gl s sl il b bl ) 48z
Oy o aolidl as Jbw sla au¥ 5 a8 pja ol Ko
Slopinn o LSas an yomie 995 Slopn® L 5,5 0 )18
35 Bl bl o saxie Sl ® Ly a5 0508 o sladln e
(¥ JS2) asS (oo 0 S5l 2 (5 slpsid 9o
Y S 0525 oo licd Lagiu o (Sl C8l axllas

WSigs sl sl 092 o1 ;25 50 wspss 42¥ oz s Ky
S Slacad an wg s B ylate JUidS 5T Slow &5, oMl e
Sl 4 LSl slapine o slo S 5l Slapnds g45 0yl
d.w_:l.a.n J_)b )5_,4: )_».) ou Ll le—’UL‘ LSLQW’W)A 00 999

35,5 sanlie basls slgl ol o glocdly L

- .
slaignyge g CudS barome 151 () 4 (g30nie slagtaghy
slaolas; 69, = 2lee sloptn o JSas gLl o oS
Bergmann & Stomp 1992, ) alaSle,, oLSlesl caSlas
Sylite g LoaisS saai 4 4>y L (Jli| Ly (Bonga 2004
S99 woliiwl 8,50 slala e 4y alize sladiss Fuly (y09
DURGH - W-L 51

Ol—orer a gy byl 5 Qo”] s (gl il

Sled o0 5902

ilodges W1y jas Ll lado

5 oiS e g5 6 land oS 5 5l ol LS oy s
LP i S b oo 45 408 asuis o (S gl o bile
o5 jlaie iYL BAP o e S L Bl
Gt 250 Sl 4 ol ol plassl sy S ) o LSl
Sl adpdy plodl ctS b oo (0l 53 o)l le JoSas Wl

(Vs

0 lald et

Sl o oS sla s 13 BAP ilio g 1Y S5
RS IWES P RPY S W

9 895 et yplte any t oty o ld el Gl S
R A e Sy 485 S8 sle S F (o a8 sl
asely lac Gladllas 00,8 O jolw La i ool slibcdl
oS o8 S 31 Ll Sl o5, 5 55 Loy, b o o8
S dlwea O)Lw_’.>Li} Jl_d le_‘bp.a.w_)).c Jj‘ 05)_? RUSUUWE-
o 55 gmd e y0 bocae § ooy, mhw ;0 it o
P9 09,5 (o F g adh¥ USLi) anlce o52p slad LS
CBAT L g o)l 55, s sl aS wiien ylaca S



04 (Pinus eldarica) |05 zI5 cuiSlax slabs, g5, » o bty Loy lall

200 um : all

ClSTa (e ) 970 (59 Londliume AXiB 93 31 g ol ST 0y Lus L miia po — Al gy 98 (Leeatiams yo (U SO oawyy —F KD
o oo po Slolais ] b ouuds JoSld 2,5 (o p8 S~ daxte (S sLop g0 509 1 b sl S S m (sly 5 el Sl o )l Ll oy o — 0
0 )b L iuan 3o 31 (ol (y1 — & ki ez 3l oy K85 w50 Suamio 0)lus L Ui po SIS — O e 4 2 se%e 59y 2 Ak 90
i 0 S5 4l 53 () JUaS (s 1 9 JUlS (35T oloundsl — g «s Byl 53 (5 30 (s Lopg23 590 32 b axdl o)

.14 S 1 C oo ylus i gy po (M



F ol (1YAS) paww geomw ol oyl st oINS pole alomo

IR

esci—o sl g, oual x> 3l s0,ls—o (Douglas 1988
Patel ) cwl oo 5,135 (LS 5 Sig—w o8l caS jo o S0
Sy gl (M ol plos 4y a5 L (& Berlin 1982
slaplag) 65y iy Slaptnn o JSis byl b aS ool
w3l 5268) olsS Jlews sy as po 1y ol 2SS cuaslos
o=l @ Pl 5SS Sl a5l aled e ) (a0
2l oo a5 Pl 4gS
sl e Slas alshd gy, elio aslllae w3
oo = ool ailez V2 e wgie j9-lay o Jgi Pinus pinea gla_J
SIS LPI2 cues slalar e ,o coiSly )L g0 Ly g atin 4
Gonzalez et ) cewl oas F &)1 8 S s Jolaie molis
5 Sglay 0929 s, e (al. 1998, Valdez et al. 2001
oS b L Leesls ol ieolpiiy aine i S e
TLS Gl oo ll g, Lol canlad oo gt (5390 b o>

slacaSlyan g3l o o 9 ol jSoslw 5 iy (48
Ll )0 5 00l gl sate 5o (Hlg Slas g 039S ), S
2l g (i 58 Slp de (ol n B) Jiion aige
o)lg—o djazlt (sla wgllS g amy b o Slilesl o
oIS Cl 59, (oo o Al (Ogu e Slaw SCiS
ot o (Plo 05 Slasi 3g 2y 5 Sl ons S )15
a0 bype polas 09y lod an die) ol o (ol SN
S Sl ke 55 Ll 5l oud anys (sSlinedl sla by
oL 55 S §l oy 45 39 0t 0y Uy ly s sl o
A ils 0g 2 Bl bl o 5 a5 0 000 dac dw L S
Aap dw ey 0l gt o (Wagley et al. 1987)
S35 = 09 i 59y = ot LAl (cdg; (slaptn po olass
Jl s Ll oy 5 i pzsd B i an oS 8
ad; )LSs sladar e cnlio 51 1 s Gllae (ol o ala>dle
»legbas; 6y — Jd slepnn o LSis LAl 6l
bl oo Lo gl (59, o0t LAl slapin po L v lie
Sl o 0yl Cgz a8, LSS la by, Gl o onlple
2 0l YL slass oy sl 1) i 595 = eEms)
Oges lotias sz obslyn, 4 by e Sliokes]

a8l , s MS L MS e S b e ala el 5l 5y 50
Gladfelter ) so_s 48,5 LG (5,5 ,—0lie cbale an s 4l)lo)
wolaBl cui S b e , K03 5 40 5 (& Phillips 1987
Pinus ,Ja Lazls 5l 5 iz cuS (gl LP/2g LP .l
Valdes et al. ) cwl says,5 slgriy Pinus pinea 4 radiata

- ,—5l> uegi— ,0.(2001, Schestibratov et al. 2003
S50 slaslod g e lide a5 slala el oolii
So lge 4 BAP Gl slgalale pa v 5l sas JuSis
OO G935 Dl pgliie (S g
9 pedtes LA 5 (wollS” S e 6l cmlin Ll
slaglag; 95 = iy slaptem o 5l g3l Sl @
30 p S ot o LI LP cua S la e o 5 LS A
slaglasy sl Josles 4y arg Ly ool e BAP 2
L o lasls JSis Yoome (ugllS LSis 4 Lagls coaslas
Sl 000,5 (J5)155 el ol jobar g wgllS 4l e 5l )38
Sl (Y edo L Loy Gae g sunie glacuiSly pilins a5
,— (Schestibratov et al. 2003, Tang & Newton 2005)
Sla wellS 5l ol Sl o g a ey o a s SLG IS !

3525 ol 7S slaccw,alils olsa Slakb jl so sl Cway
| el oier ola W L Y e ae U sl wgllS Trames )l
Gladfelter & Phillips ) alosls xS s sl jlog ay
laieslls oxbos el alalls olul ol cle (1987
sl gl ols id PBlas oe a4 5L oot oy
S5 L SIS b sl ol sy g ai Sl ol
Y8 U Lo ogllS o ialy 8l Ly ol o0y ;53 ot 1o (sl
Ll o e lis 6,00 leiSy ol loslo Ll slaJskos ols
S aSnla azrg Ly ol e 2alS Lyl e i o j0
5 ole 0, ,elssS mljasli 5 LSloslh 8l s Slaal
IS Sl 2ls i o 9 il oo Lesl 535 Jae g s
“dSly ;500 Bkl e b A (gl lai
0S5 il (sloggd L allia Cgr a8 ail alsil ,, S sl
Sue dy ceiSly LB gl a5 g (Joke Slep
S5l oy 55 LSal 5,5 o ol i e Jolsh o Vsb
Butorina et al. 1980, Rutledge & ) oo o il;—8l1,

&b

Bergmann B., Stomp A. 1992: Influence of taxonomic relatedness and medium composition on meristematic nodule and
adventitious shoot formation in nine pin species. Can. J. For. Res. 22: 750-755.

Bonga J.M. 2004: The effect of various culture media on formation of embryo-like structures in cultures derived from explants
taken from mature Larix deciduas. Plant Cell Tiss. Org. Cult. 77: 43- 48.



£\ (Pinus eldarica) ) 45 g5 caaSlax glals, (55, » o luslis JSlas oLl

Butorina A.K., Muraya L.S., Isokov Y.N. 1980: Spontaneeous mutagenesis in the common pine (Pinus sylvestris L.): The first
case of detection of a mutant with circular and supplementary chromosomes. Doklady. Biol. Sci. 248: 1096-1099.

Gladfelter H.J., Phillips G.C. 1987: De novo shoot organogenesis of Pinus eldarica Medw. In vitro: Reproducible regeneration
from longterm callus cultures. Plant Cell Rep. 6: 163-166.

Gonzalez M.V., Rey M., Tavazza M., La Malfa S., Guozzo L., Ancora G. 1998: Improvement of in vitro adventitious shoot
formation on cotyledons of Pinus pinea L. Hortscience. 33: 749-750.

Kaul K., Hoffman S.A. 1993: Ammonium ion inhibition of Pinus strobus L. callus growth. Plant Sci. 88: 169-173.

Moncalean P., Alonso P., Centeno M.L., Cortizo M., Rodriguez A., Fernandez B., Ordas R.J. 2005: Organogenic responses of
Pinus pinea cotyledons to hormonal treatments: BA metabolism and cytokinin content. Tree Physiol. 25: 1-9.

Parasharmi V.A., Poonawala I.S., Nadgauda R.S. 2003: Bud break and plantlet regeneration in vitro from mature trees of Pinus
roxburghii Sarg.. Current Sci. 84: 203-208.

Patel K.R., Berlin G.P. 1982: Genetic instability of multiple buds of Pinus coulteri regenerated from tissue culture. Can. J. For.
Res. 12: 93-101.

Prehn D., Serrano C., Mercado A., Stang C., Barrales L., Arce-Johnson P. 2003: Regeneration of whole plants from apical
meristems of Pinus radiata. Plant Cell Tiss. Org. Cult. 74: 249-255.

Pullman G.S., Mein J., Johnson S., Zhang Y. 2005: Gibberellin inhibitors improve embryogenic tissue initiation in conifers. Plant
Cell Rep. 23: 596-605.

Ramarosandratana A.V., Staden J.V. 2003: Tissue position, explant orientation and naphthaleneacetic acid (NAA) affect initiation
of somatic embryos and callus proliferation in Norway spruse (Picea abies). Plant Cell Tiss. Org. Cult. 74: 249-255.

Rutledge C.B., Douglas G.C. 1988: Culture of meristem tips and micropropagation of poplar in vitro. Physiol. Plant. 72: 367-373.

Schestibratov K.A., Mikhailov R.V., Dolgov S.V. 2003: Plantlet regeneration from subculturable nodular callus of Pinus radiata.
Plant Cell Tiss. Org. Cult. 74:249-255.

Stang C., Prehn D., Gebauer M., Arce-Johnson P. 1999:Optimization of in vitro culture conditions for Pinus radiata embryos and
histological characterization of regenerated shoots. Bio. Res. 32:19-28.

Stasolla C., Loukanina N., Ashihara H., Yeung E.C., Thorpe T.A. 2007:Comparative studies on pyrimidine metabolism in excised
cotyledons of Pinus radiata during shoot formation in vitro. J. Plant Physiol. 164:429-441.

Stasolla C., Yeung E.C. 2003:Recent advances in conifer somatic embryogenesis: improving somatic embryo quality. Plant Cell
Tiss. Org. Cult. 74:15-35.

Tang W., Harris L.C., Outhavoung V., Newton R.J. 2004:The effect of different plant growth regulators on adventitious schoot
formation from virginiana pine (Pinus virginiana) zygotic embryo explants. Plant Cell Tiss. Org. Cult. 78:237-240.

Tang W., Newton R.J. 2004:Increase of polyphenol oxidase and decrease of polyamines correlate with tissue browning in
virginiana pin (Pinus virginiana Mill.). Plant Sci. 167:621-628.

Tang W., Newton R.J. 2005: Plant regeneration from callus cultures derived from mature zygotic embryos in white pine (Pinus
strobus L.). Plant Cell Rep. 24:1-9.

Tang W., Newton R.J., Charles T.M. 2006: Plant regeneration through multiple adventitios shoot differentiation from callus
cultures of slash pine (Pinus elliottii). J. Plant Physiol. 163:98-101.

Tang W., Whetten R., Sedroff R. 2001: Genotypic control of high frequency adventitious shoot regeneration in loblolly pine. Plant
Sci. 161: 267-272.

Valdes A.E., Ordas R.J., Fernandez B., Centeno M.L. 2001: Relationships between hormonal contents and the organogenic
response in Pinus pinea cotyledons. Plant Physiol. Biochem. 39: 377-384.

Wagley L.M., Gladfelter H.J., Phillips G.C. 1987: De novo shoot organogenesis of Pinus eldarica Medw. In vitro: Macro- and
micro-photographic evidence of de novo regeneration. Plant Cell Rep. 6: 167-171.

Wakhlu A.K., Barna K.S. 1989: Callus initiation, growth and plant regeneration in Plantago ovata Forsk. cv.GI-2. Plant Cell Tiss.
Org. Cult. 17:235-241.



