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BE FKBURAE 39S HAM ETREMEEREEFRUREERAREA. 2864
LR YIEE B NaCl 3. 0% ~3. 5% I A HIEAMER KO TERK. ELREM . MS EHEH
hi 0. 45 mg/L 2,4-D.0. 3 mg/L NAA 1 0. 1 mg/L Kinetine 4 M4 3555 HEEBIF MK BLIK. 55
B GASA. WAL MSIEFEE HEHIN0. 5 mg/L 2,4-D Y LM3 AR . BMEXME LT RZ
MPBEFER. EXBRPEFARHAXRSHATTHE. HEBFHARZERZREREN
NaCIxf 40 i A < A &1 1€ H . IHEE NaCl FRfihnii. XTIKEHE 3%~ 6% & K NaCl BiZH
MEEHEERRREERAGAS, MEABHALES RARKET 3%~41%NaCl WAEF. & F
4% NaCl REEFS HAEF LU EIKE NaCl S FALA ML A RAMBERN. RERS bt
NaCl g S 3E# 8UR, RIE} 3% H1 3. 5% NaCl IR EIE R EFSFH A TR,

XEE AR 39, MILMMEEIRIESE. MELAnM R, ik (40 M B (O Bk

HRAMARBEZEEFOARES KR, B FABFHREFEEEKRARTEES
Wimus americana L., Bk ¥ L it 8 CAesculus hippocastanum L. ). I B (Pseudotsuga
menzieesii (Mirbel) Franco)® % E£45(P. cililiata Wall. ) IFHI/NF45 (P, simonii Carr. YU
FAERDARE, MHERLAAREERE W REERENTENREDS, 1986 FXEH KR
S5 R AR A AR R R R T R R SO BT B R . 1988 SR MK Cheliak % T4
BRE 5 Glyphosate FYHIMR B3 LA A E FRETE STBREFI M R 2 LA K HEREAR,
IRIBETABIZRE T EEAY 39(P. X xiaozhuanica W. Y. Hsu et Lian cv. ‘Popularis’-39) 75
P Z BT AL 0 A BRI SR B AR BT T 5 3R B A0 B A M R X R A A R Rk X
HHT T FEk S H R 3R T 3%~ 3. 5% NaCl &40 B ik Hy ST bR

1 REAEFF *

1.1 R

B 1 FEAEBRY 39 SRR RIRE & . ZoKEE A A BEE Ry SME K,
1.2 KBH
1.2.1 RHGanifSdREht BEEZ 70%EE.0. 3%HeCl HEZF.VIM 1 cm 1
INER EFIERL A L3R E £, 20~25 d BTSSR, R ERLRE 1,
1.2.2 A EFEF BRNERGHAKERY 3¢ BH A 100 mL =AY, AS 7%,
O 40~50 mL EFWEEREGK 2. EER 2512 COHHEAHFT . #TRF 7d. $1
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x1 AGEARZSORGUNIERFR (B4 mg /L)
BHALERE A W R FHIAERED
%5 ,4D NAA 6-BAP Kinet Sz‘gg;” 5 ,4D NAA Kinet Glu Asp Ag & E
M1 0.20 — - — 30 |LM1 0.50 0.4 0.10 — — -  OEEEEL
M2 0.45 — —  0.30 30 |[LM2z o0.60 ~— 0.10 — — — ég;{fi -
M3 0.60 — 0.05 — 30 |LM3 0.50 — - 400 150 50 3 DurzanlI&
M4 0.45 0.30 - 0.10 30 |LM4® 0.40 — 0.05 600 200 30 HERZEW
P 0E- %3
M5 0.50 - — 1. 00 30 FEFEE SN
Mé 100 — 0.10 — 30

fREEHE H 130 r/min, PUSHEEFAE 120 r/min, SR ELINERIFZREE 10 min, ZHRITE
i EREE.LL 1 hpIHAFE. HESRIESR, @GAREHEEE. A 100 B 200
BituE. WA 300 r/min B0 5 min, FUEM B MM/ NEREALL 1 5 BIIAF
WM RIRE R, RS RERLE 1.

HIUMMBRHARR, RAEZESHEFEY, 0. 5% NaCl I E R S ZRX BT
MU TR R, B KPR 3 K.

1.2.3 TRFSGAESGPHAAL B NaCl %{%ﬂﬂﬂ@ﬁ%ﬂﬂl ifﬁ NaCl ¥ B 89 Bk 55
FEECM+NaCHFITEHEERS, EREHARSEHIT FHLBFMAERS
BEF.

BRAEFSUERENKETRERFIRA 1/2MS, M ER LA :M1(1/2MS+ ¥
#£).Mf2(1/2MS+0. 4 mg/L BA)Fl Mf3(1/2MS+0. 45 mg/L 6-BAP+0. 04 mg/L NAA).,
A M 3E 52 3 (RM) % :RM1(1/2MS+0. 2 mg/L IBA) .RM2(1/2MS+ 0. 02 mg/L IBA) fil
RM3(1/2MS+0. 02 mg/L NAA),

2 RBERE N

2.1 REERAGARRKRGIE M MLIZFENTE

BEAKE 2.4 DKRENHS IMEKEZER Y ENQGARE R EIRET, — KT
E7~9d.M6 HHRE . RERREHALSCEZRY, HEBIET M BSHRMGEARE,
BirHe mRERE. M2.M3.M5 LESAGAANREC . REAAQGBRY, ERHK,
FHREE . HRGAREREPREE EAHLHEEERY, XEERY A B Lm AT
EHRAAR. EEMETUEXEERALANKYUAN, I B EREL, ARERS LTI
B X FEREMS ERATE M2 BH.M3 ERE ;ML LIESHAHGAMRECHER
o, REBE RSN, HEE BRI, 4R35 57F M4 EiES0 RGHS B SEE F 5, 0
IR A AR L. F M4 BRILAETRGALERTFERE.
2.2 THEHSZFARRNE
2.2.1 mGBEFERALGHE ARARFEEREZ 100 BIEREWENHHE. EERHETH
MORFE 2). BHFE2TUES, MM NAA & LM 5357 2098 K4 M B 38 005 B0 Kinetin
B LM2 3R B AR AL B A B B 3 HA M0 2,4-D A1 400 mg/L A & ER.150 mg/L
KELERKR .50 mg/L HERY LM3 SEFERETE R R FAAME . 5650005 B hn 3 E i 8%



444 KANE BN 9 LA SFARANEINARATRETEEKNES 397

RREN LMA A ESERGHEITERRH
265

2.2.2 AkAKGMT ¥HZ200 HEEE
MBELCHFEENEBZARAGEARNE
4~25 NMERRA/NAMEAHABD 3% 1: 5 %
BreEIE R, BEREE N 110 r/min Z4T,
BRAFHRANEBERAREKRBTRE.UE
B PR EER . RIK B ABE .

pH {HAALH £

4 B @B (10 4 /mL)

M1 BFamiEd )k oH BUAME

%2 ZRWRA20 X) EHFHDHE
(B %)

RRES FRAN BOELAR RAKR ARER

LM1 32.1 23.0 12.0 P4
LM2 19.4 27.7 4.5 il
LM3 8.0 11.0 5.0 2
[.LM4 21.0 24.0 17.0 B&

HE1AUES, G EFHEER D
AETHEYBEIMETFHARE —#,F—
MEREAPFESEER TR ERK  HL
ERVBE.EIE 5 MFERY. AREE
RIFETEY 4. 8 X 10 4~ /mL, 35— A #A
(14 DFHFE N 1. 7X10°4/mL, B &
MRS 3~4 R, WNBERTFSR BER
AR 4 B iR WO pH {H L 8 B /S B
dn S BCEHE(E D,

X3 BB A B A M ZR F pH AR L il
K@EA DAYUEL . E— T EKEAR+F, 4

BiFW pH EHRE TR (ERENSE 1~3 ) HRLTRIBHEMIER. X4 pH HFFH
FHEEl 5. 2 B (AESE 6 KD HMAEFEE LB E M, B pH ASHANELRA KM %4 pH
EFHEFEE 5. 3 B (ATES 11 D), FFATE TR WS R AE , HE N KA R LA .
2.2.3 # NaCl &5 tmpl £ 495k 5 T HBARIKE NaCl X414 K B9 m . 28RBS, 4
0% 1 mL ARRARBAREEAS 0.5%0.1. 0% 1. 5% NaCl ik /K FH 40 mL Wik $E 5
A, —MEKEAME B L 5 min(2 000 r/min), il € T B FLIE MM A AR,

WA 2 hR[LIE L 0 268 NaCLIREFrm M mitg . S X BRAR L. 0. 5%, NaCl {41 A

KRR T 2 26%51. 0%, NaCl ¥k B {5 41 Bl i
BRALT 63%, RELVESAREET 7 3.
7E 1. 5% NaCl BIFW PR AMIERE 1. 0%
NaCl JLFERAEH M, EHRKEKHAE 0. 5%
NaCIEB PR AREREH SRR, &
1. 0%, F1 1. 5%, NaCl B ZF #F 48, B 7
MM F .

BETE 8 3. 0%~6. 0%,% NaCl /K&
BFARARERRI-1,2,
2.3 HEARTEREA%REE
2.3.1 HERHELAHA HT AF NaCl
BEARARBIGAR S, B AFKF

3.—

3

E

& ]

& 2

=

&
| ﬂ l—l
0 0 0.5 1.0 1.5

NaCl B HE (%)

M2 R NaCl %KX BFE MR E KW
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NaCl EEA KN B ZHRATHR. HRHMEEEFECM)H:MSH+0. 45 mg/L
2,4-D+0.1 mg/L Kinetine+25 g/L M, A &R, RLEBRAE IR, pH FAZE 5.8
Heat F2BE)

iR 2~3 AR, AFEXRE T REINHISHE/NF 1 mm Fokl. #8357 4 AR 508
FEHKEY 1~3 mm EMAGHR  BEOHTHREEERRA,. 2 40 d FHEE 3% 6%,
HERZARARERN RSN AFHARA (@R I-3).
2.3.2 &It FHAESsN HHER 3%~ 4% HAREFBI MO kL, §HHR
Rt ER . MEERNE.RATR. A4 AGEBEFLSRER ERERNEFEN =4 8
FhEl Mf2 f1 M3 FRBALATEEHBRERMREATARR. RETHNEE.3~4 AR
FW LR, FLH MI3 REREFH R F & Rt R & AL H, B 4
ARERALFIFET: . B MI3 5 Mf34NaCl 3% 37 2 [ B 53 1L 3% 5% LR L& 3.

#3 i NaCl BIFAMRLISL
& NaCl &%)

4 1 3.0 3.5 4.0
EHRE B HE  BAE R HFE  BHR B HE BB
¥ ¥ % 8 H¥ %) ¥ ITE 4 %)
MIi3 12 5 41.2 14 5 35.7 10 3 30.0
MI{3+NaCl 25 9 36 25 7 32 23 5 21.7

it £h 4M M R 2E S (b3 55 2 ME3 A MI3+NaCl | #4 fb A 22 R K, 13 B0 76 40 il R K
EHTIEENZIBERLEEY. RSB ITLUEL. . HE NaCl ik EM T &, B AR Re 0k
BE S TRE. HEEFR AEMEL 3%0.3. 5% 4. 0% WA AR MI3+NaCl(3%,~4%) B 5% b
S AREF . REFMLERN 36%.32%.21. 7% (B 1-4).,

2.3.3 AL ERALEHKGES Bk 3. 0% ~4. 0% L H AEFKE 1.0~
1.5cm BB A EFHETHEANSHN NaCl Ik EM AR EREFEHTIER. KA
HERWLE 4.

F4 BESHETEFER

4 NaCl & (%,)
4 e 3.0 3.5 1.0
R BRA R BAR  BEEA AR BRER  ERA AR ELES
THEY KN (%) EEM BM (%)  FHEH  HE %)
RM1 10 3 30 10 2 20 10 4] 4]
RM2 10 2 20 10 1 10 10 0 0
RM3 10 4 40 10 2 20 10 0 0

R 25 R FH RM1.RM2. RM3 AR FE EMMEBIT LR 3%0~3. 5% A ER S R
L RM3 R &EF.RM1IKZ . RM2 fg 2. WL 3N EIHERELHFESERERN 40%.
30%F 20% . (HEEERBE BE I INE] 3. 5%oBT M L AR BREAR 50% . T NaCl 4%, A€ FRIFES
., SRRMAEREFEMNNAA B XT 0.02 mg/L 8, RER L ZEME ; RM2 B
0.02 mg/L IBA #JHEARIEFF R EH RM30. 02 mg/L NAA B AR @K —F (®ERI-5). 8B
Al DR ALE 5 PR EhAE R AR A Ak (B it 1-6) .
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3 #iE53%

RGBT 39 HITRHMBTRIE T, LML 3%~ 6%, 40 M 2 #0 [F] gk F i dr 45 4
L — B S BT L 3%~ 4% M A E F; BT S KBS NaCl 3. 0%~ 3. 5% M 5 B

LTRAER - ARAYHERL. ASENAHHARGHE. i A REERE. BHE
M4 BERFHFESENBRGHAR, B R REE N, A GALRFB RIS, WikERE
BEU R0, 5 mg/L &Y 2,4-D HESF, BN IE B R ERA B T MK T 03
W, BEARE-NAHATEE RS H 3~4 R, HAEKHESS R pH HTIHLEHE
%, Y pH RS, B2 240 FHEX i IL MBS #A s pH FH 5 )5 40 B SE o8 A o b 2
POHBAELE RN, LAHEXEIRSHERRZRARERTIBNELE BN,

ittt MG ARLIHRIE A EF, Bk E NaCl M EFEALMLEHBEIMEER 2R
HIRABT NaCl 3. 0%0~4. 0% AT HF . 4L EMRET NaCl Jg J7 36 % sk, M L4
NaCl #1t 3. 0% B B WA IEF £ K, A RE LM TRIFES NaCl 3. 0%,F1 3. s% A ER
BEJY B 5 REHE K .

WA EEVLIE R — N R E RS, (RN ESKFEFEENT 23 B0t E 6
HEER R ERE L RETRAR XA TERAERREN. FRESZ 11 4 A EHTE A
A RIS T R 3. 0%~ 3. 5% A ST BRIT 40 Bk H P E 20 REB IS M LS
AR ANAXHEREAARITERZTREEE, EMNETRETEE A BHEMNRETHRIE L
k. BEH SR EITAREE.
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Establishment of Saline-tolerant Cell Lines of Populus
X xiaozhuanica cv. ‘Popularis’-39 and the Induction
of Somaclonal Variant Plant

Zhang Qiwen Zhang Wangdong

Abstract Somaclonal variants of Populus X xiaozhuanica cv. ‘Popularis’-39, which is
tolerant to 3. 0%,~3. 5%, NaCl, is successfully obtained through the establishment of NaCl-
tolerant pressure cell culture to produce calli and control the conditions of adventitious bud
and root induction. The friable calli are well produced on the medium M4: MS+4-0. 45 mg/L
2,4-D40. 3 mg/L NAA40.1 mg/L Kinetine. The best suspension liquid medium is LM3;
MS + 0.5 mg/L 2,4-D+30 g/L sucrose. The addition of amino acids was beneficial for the
growth of the suspension cells. The relative parameters about cell growth are also measured.
The culture test of NaCl-tolerant cells indicates that NaCl restrains cell growth and the high-
er the concentration of NaCl, the stronger the restraint. Calli can be produced from all the
cell lines tolerant to the every NaCl level from 3. 0%,~6%,. The test, in which the shoots can
be induced only from the calli tolerant to 3. 0%,~4. 0%, indicates that the high concentration
of NaCl exerts an obvious restraining impact on the shoot induction. The root differentiation
is also highly sensible to NaCl and the roots can only be induced on the medium with 3. 0%,
and 3. 5%, NaCl.

Key words Populus X ziaozhuanica cv. ‘Popularis’-39, suspension culture of NaCl-

tolerant cells, NaCl-tolerant cell line, NaCl-tolerant somaclonal variant plant
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