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i B B2 4 A HE B AS  K R ZE R 2E BRI 4 ~5 em A I SEER A . FE B AR R IR R P, AR IR
JETRE B TR 5 I W G R R 2 — o R 2 B W AE A W I 1 1 28 39 SR AR B0 o 78 A K R 0 BRI 40 R
BF SR AT B 3% P AR 4 B 3R S SR BB 15 35 L2

G A RT3 [ Dk f18 1 f) 25 B 5 = I R 198 4% ) e VAR B A L ) 5 K A 0% )5 P 2R BRI B TR AR
MY O FERAKME 2~3 h 5. fFEl8E TES L6 H 70% R 30 s, A 0. 14T R 6 min #F17 K
B AR5 S B TS B K vk 4~ 6 U K TR U8 4R W T 2 T K 43 G TR A BY JT BT A2 1.5 em 724 B A ZF 2B
WF RV BB LA O R T ORI S R R B
1.2 B4

R0 BT R T Y BEAR B FR AL J2 MIS RS R 3k BN 45 F iR A 01 B 3R JE A 30 g, il 4.6 g, pH B 5.8
~6.0, AIREE KM RMIEEE 25 CEMER 2 000~3 000 Ix, JEIEEFE] Jy 14~16 h/d",

1.3 7%

L3.1 Failsc i gus ks qof e R oy SR A, B 28 BB 0. 5.1, 0,1.5,2. 0 mg/L 2,4-D.7E IBA
0.5 mg/L+6-"NZFLEEIE (6-BA)0. 2 mg/L #Y MS #5573k F AT S8 9% KM D1.D2.D3 ., D4 K, A
2,4-Diy MS Bi 2 B AEXT IR, A CK 28,3 IR & .30 d J5 AT @R ST F L @i 23 KRt .

N ZE B 55 R TS [R] (19375 S 15 95 55 . 15 T R (IBAD 0. 5,1, 0. 1. 5 mg/L 43 53R T MS Fl 1/2 MS }; 3¢
BE b3 B AN IBA B FR BEAE X IR, 3 IR A2
1.3.2 MFEEEIR  AEIG IR MS B3R & i Esn 6-BA 2 mg/L+NAA 0. 25 mg/L.6-BA 2 mg/L-+NAA
0.5 mg/L.6-BA 2 mg/L+NAA 0. 75 mg/LL.6-BA 2 mg/L+NAA 1. 00 mg/L fil 6-BA 2 mg/L+NAA 1. 25
mg/L KU N1.N2 N3 N4 N5 %£/R, I H 6-BA 2 mg/L+NAA 0 mg/L fEX #8, i CK %o, Bk 20
2B R 30 d SR R BRI AR W i L 3 W B (iR S O 3 YO IR A5 R P D .

B GE F R = B S A R R 2R

AR = LH AR 5 U 1 () — S 4 A B () 1/ MY 5l 2 B
1.3.3 AREIE EREEFEESHELE.1/2 MS+KT 0.5 mg/L+IBA 1 mg/L.1/2 MS+KT 1 mg/L-+I1BA
0.5 mg/L.1/4 MS+ KT 2 mg/L-+1IBA 0.5 mg/L fl 1/4 MS+KT 1 mg/L+IBA 0.5 mg/L; & 1 4b# & &
3.
2 #ERESW
2.1 BEHEK
2.1.1 @HALMIFES UL MS BEAREE R AR E AR R 2.4-D X gl 5 @ 180015 5 I8 i
Pe A A LOE P BGE R R 3. &t 10~15 d M RE 3%, nr g 2 (3 )k | R LA B R A 2R I i, mT
DA A KR 2.4-D BEA AT BRI ROR A H ALK 1) .

FW AR R 2,4-D xb R A0 20 2R S AR AR AR T HL S O R AL B A R 2 e (P <<
0.01) (R 1) TR BE X A A2 #E 7 T, MMk BEAE 0. 5~ 1. 0 mg/L W if5 S &OR B 4F (i fr % 5k 7806 ~
8500 o IR A & B e VIR JRE B O B ) A 5 A AR I, EL G A 5 T AV I B B R B A 45 2 SR U L R B Ak
PRI AR U B 1 2B 1 3 2., 4-D X E v R Al £ A1 2005 5 8O R B0 Tulyaganoy 280719 7 568 6 A7 A W0 3 CNL
sibirica) FIBFSE P LA AR R 4518 AR IR 25 RO G SR B AE KR 2, 4- DRSS 1 mg/L i, %5 3 ) i R i
i 2055 F RO Bt o @k 8500, I 15 oAt b B A 1 3 Pk 25 S5 (P<C0. 01D
2.1.2 MEZFWMIES Ak PO 28 25 B M A BT A [a] 5 R 6k e IBA YR B2 L W28 R AR 25 1 15 2 1
DL KA E RN 2P S R AR SR S R e k. 2 R AR, A 2R R AE U AR KR IBA 19 3% 37 ik EARPGA
SR 2 . AE RN ZE 5 S b ) AR B 3R S YR L AR O AU A B 5 YRR B 60 %6, T I
RALFR 8 min DL b, R EAME AR FE T BEFEIE K B FEAE R 20 C AR » AT A RO 15 44 IE IR N HF A 2 R
PG Y 5 4 R &35 4, i E R 20 C LA V5 4 nl s 2> 1) 30 %6 22 4, B F 10 d J5 o 2 0 1 1 o) BA 25 25 B
AR R (1)
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Fig. 1 Formation process of N. tangutorum tissue culture

a: FUR A ZE 15 97 Tufted shoot formation; b (18 M @ 151 F Callus induced from leaf; ¢, d:: B4 #5537 Rooting
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0.05) . JhE /1.5 mg/L W 2 8% T BEH(P<
0.01);7E 1/2 MS K 3k b B A K R IBA /YR E Tt
A AL PR A R AR B B E TR B R (P <
0.01) 33X — &5 AR BN T £ & 4B S5 % = 0t B (Trri-
folium hybridum ) Fl 3% 2 T2 SHE AR 5 (Eremoch-
loa ophiuroides) 20235 55 B 58 Bl 2% 4518 1Y SCH 5 M AE
ABHMA KR IBA I B RETE 5 BRI A A A 2
2.2 WEA

PAMS Oy R B 55 5k [ 40 M 0 ¢ 3K 6-BAY

1 AARE24DXMNARMHAFRGHRAFSHEE
Table 1 Effects of different concentrations of

2,4-D on N. tangutorum leaf callus inducing

B 5 ik W EEUPAREN 5 HIpTES
Medium Hormone 2,4-D No. of Callus rate
(mg/L) explants Y%

CK 0.0 60 0.0 E
D1 0.5 60 78.0 B
D2 1.0 60 85.0 A
D3 1.5 60 65.0 C
D4 2.0 60 53.7D

T« R G0 B AN R RS B3 22 Sl 2 35 (P<<0. 01) AR A A [l /s
B R 2 5 B3 (P<0.05) . F .

Note: Values followed by different uppercase letters within lines differ
significantly (P<C0.01), followed by different lowercase letters within

lines differ significantly (P<Z0.05), the same below.
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N 2 mg/ L BFFEAS R BE 28 C R (NAA) X 1 0 SN 1A 2 38 5 19 52 ) o O i OO B ) i AR 5 R k. Bl 2
B 5 2R HOR A= ) i B NAA YR BE Y 3G TR (R 3) L (H 2 NAA W JBE AL 1 mg/L I, 8458 R BOM A= ) 5 1 5
Wt % TR H (P<0. 01) , B i W B2 9 NAA X R34 58 By 2 A M wIAE . 24 NAA R EESl 0. 25~1. 00
mg/ L B, @455 41 23 i A 4 Bt HL ok 3 A 38 i im 34 s HL 0. 75~1. 00 mg/L ) NAA ¥ i ] ff g 3 (P<<0. 0D 42
1o I 2 1 1 4 2 BORN AR s T 3 Y MR B 1Y 2% LR 1 4 ZH 2R TR A R AR T . H AR T ) 2
FH ) B 3 B 9 R 2 : MS+6-BA 2 mg/L-+NAA 1. 00 mg/L,

R2 FARABEFENORLAEFFSHZM

Table 2 Effects of different medium on N. tangutorum shoots multiplication

VL3R B gk | W TR B HME 4 FETZ % 25 i3 %
Number Medium IBA (mg/L) Inducing explants Death rate (%) Sprout number (§ Number) Inducing rate (%)
1 1/2 MS 0.5 60 30.0 cC 40 cC 95. 24 abA
2 1/2 MS 1.0 60 36.7 bB 32 eE 84.21 cB
3 1/2 MS 1.5 60 23.3dD 34 eDE 73.91 dC
4 1/2 MS 0.0 60 100. 0 aA 0 fF 0. 00 fF
) MS 0.5 60 10.0 {F 54 aA 100. 00 aA
6 MS 1.0 60 21.7 eE 44 bB 93.62 bA
7 MS 1.5 60 25.0 ¢dCD 37 dCD 82.22 cB
8 MS 0.0 60 100. 0 aA 0 fF 0. 00 {F

R3 FREBEBEFEIQRFEEH MW

Table 3 Effect of different medium on N. tangutorum sprout reproduces

B 353 Medium # % Hormone 2R ZEH) 5 16 B Sprout reproduce
1/2 MS 6-" 24 FEM I 6-BA (mg/L) NAA (mg/L) 145 Z# Reproducing coefficient A= it Biomass (g)

CK 2 0. 00 0.50 eE 0.15 dD

N1 2 0.25 1.08 dD 0.30 cC

N2 2 0. 50 1.12 dD 0. 35 beBC
N3 2 0.75 1. 60 cC 0.43 bB

N4 2 1. 00 2.27 aA 0.58 aA

N5 2 1. 25 1.98 bB 0. 34 ¢BC

FE 1R 28 A 3G FE 85 5 b 7 A B O A A /D B I T 1 R DA 2T A AR 28 0 O SR AT 8 A 1 X — 1
B A AR AL i R AR R o A M. ZE R AE MR A S A SV B R — A AR T AR T
ML .

EAR I8 2516 55 9025 8 0] 1E A8 JIr e 389 58 15 32 36 - MS+6-BA 0. 2 mg/L+1IBA 0.5 mg/L Y45 A4 22
B . A3 AT R R AT R BT R MR AR AR 22 . TR AR T RIAE B ARIRATR L R Y B R ) 5 R SR
(N. roborowskii) %38 A 8 3 o 17 HAS 6] 77 M A [ AR % 04 F R AP AR AE AN ) 355 5= 210, B R 25 R A T A
[F] s 3R AT Ff T4 Ja X S [A] SR AR ASE — 25 i iF 5%

2.3 AMEK

R 118 A AR R 2 2 55 T A AR AT 1) O B o P AR 1% Rk L BUE T B R O T R, ST BRI g R AR
AGRIIE R 1/2 MS F1 1/4 MS AP AR F2 38 S R BE () KT A1 IBA PIFS R SRR A 5 R A K
1l 5 AR AR Y B I R 3
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LER T AR E 1) KT X8 9 0 A2 AR R R AR AR R B 2 i 5 IBA 8 DI 5 KT £ 2 mg/LIBA 7€ 0. 5
mg/ L i 30 AR AR R B g o AR AE R R B A (8] Tends 3 40 B H Al AR B8 2 ) 52 4 B 2% 22 53 (P<<0. 01) , A F
MRS . T KT 75 1 mg/LIBA 7E 0.5 mg/L i A AR AN A MR AR B B A A T i 1 00 2 A s L [ g
W R i AR AR JR R . 1/2 MSHKT 1 mg/L+1BA 0.5 mg/L,

R4 FREBIRBEBRNERBHZIE

Table 4 Effect of different types of hormones on N. tangutorum rooting

AbF Treatment ¥ #5 Medium 31 % KT (mg/L) WM TR IBA (mg/L) 4 # % Rooting rate (%) MR B B Rooting coefficient

1 1/2 MS 0.5 1.0 28 cC 8.3 aA

2 1/2 MS 1.0 0.5 43 bB 5.0 bB

3 1/4 MS 1.0 0.5 54 aA 4.6 cC

4 1/4 MS 2.0 0.5 14 dD 8.5 aA
3 itig

3.1 ERE 2,4-D st ket B 845 ARG E A IR AR AR 3T 2 AR 4E R

1 X R 4 2 IR 0 O R R W R R R A A SUR R T TR T AR BIF g 4G R R
B FE 2,4-D Wy 1.0 mg/L i (1 fil ik B @ 5 41 205 AR S dr, @ keak 8500, Hmk A K % 2, 4-D 1537
SRR FETE B i @ s L 8RN B, HL S M A, X2 R Dy i VR B2 2, 4-D I 1 il A8 A 2H 2O0) B SR R vh B R A
STEAE . TEIR 20 CLATR A AL R AR 11 R A AR 200 AR 15 37 15 Yl 1 R B 18 S R SR I R TR A X
PP AL B R AR B WF IR 45 R SCHEA I 1 4518 . 100 28 DR SR 15 3 AR 2RI R SRR T R i
S AL B BT AL A K UK S X AR B (Veriveria zizanioides) 412055 325 AR (055 145 B AH R 2536
3.2 ORMAARFHRALEF o) 7 XBATHA X AR BEAFA THRIESG R MG RAEB TR

K 2T 1% R RFE i) BH - X PG AT AR S 1 o % B 5 45 SR 1R A A A o Ak B 3R b S b R R E L A 4 41 2
(38 GE 55 R i AR v R IR B R 2R W R AR 2 I R R IR ESRTE R JE I T AR e Ak, A RESE A R R,
R 2 1 3 5E AR RO AR ) Y B NAA R B2 09 3 TG I L AH S NAA W 1 mg/ L X = 3G 58 B 5% A 711
HVEH . NAA WEEFE 0. 25~1. 00 mg/L B o 8045 4123 0 A=y o Bl JEL e 38 A 348 Jonn v 185 m » HL A 8 2 (P<<0. 01) 42
1o F R 2 1 1 B 2R RN A L U 5 Y VR 1 28 R 1 R A5 AL T A VR A S g A L H:
R F R . MS+6-BA 2 mg/L+NAA 1. 00 mg/L,
3.3 FREREN KT a5 Gkl AR FF AR ZHNGH 0L IBA Enak

2 KT 1 mg/LIBA 0.5 mg/L i A= ML A A L ZR B4R A A T 32 mr B 8% Bk s =32, A e | o) e i
ARG FREIIE 1/2 MS+KT 1 mg/L+1IBA 0.5 mg/L. 38 i i & 0 vE 45 5L 3 B . 1 ) 25 1 15 7 28 19 4 R 800T &
K 2,27, AR AT Ik 0. 58 gL i T AR R L AR AR Sk 54 %0 REA AT b ORI AR R TR L (H
H T R SR D B AR R AR S IR B A KA 2 O EE AR T DRI 1 0 4 % R R ] A AL
P08 L ) S BT s 2 1 S A I
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Research on tissue culture and medium of Nitraria tangutorum

GUO Ye-hong, LIN Hai-ming, WU Rui
(Agriculture college, Gansu Agricultural University, Lanzhou 730070, China)
Abstract: Young stem segments and leaves of Nitraria tangutorum were selected to investigate suitable media
and plant regeneration techniques for explants. Immature stems were a good source for explants of tufted
shoots, and cultivation at 20°C can reduce contamination rates of tufted shoots. Leaves were good explants of
callus induction as well and a lower concentration of 2,4-D was better for callus than a higher concentration.
The optimum multiplication medium for N. tangutorum was MS+6-BA 2 mg/L+NAA 1. 00 mg/L and tufted
shoots formed from axil buds were the main multiplication method. The optimum medium for root formation
was 1/2 MS+KT 1 mg/L-+1IBA 0.5 mg/L and the optimum medium for callus induction was MS+2. 4-D 0. 5—
1.0 mg/L.

Key words: Nitraria tangutorum ; tissue culture; medium; callus



