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Abstract

Salix psammophila is one of the important eco-economic plants in northern arid and desert region.
In this experiment, on the basis of the strong tender stem segments, the key skills of how regene-
rated plant forms in different Salix pasammophila tissue culture conditions were explored, by
means of tissue culture to get the organs formed and differentiated and to induce regeneration
plants formed in succession. Research results show that Salix psammophila gets better bud diffe-
rentiation effect in MS medium, the suitable differentiation and proliferation medium is MS + 0.5
mg/L 6-BA + 0.1 mg/L NAA; the subculture medium is MS + 0.2 mg/L 6-BA + 0.2mg/L KT + 0.1
mg/L NAA, with shifting the culture with the medium MS + 1.0 mg/L 6-BA + 0.1 mg/L NAA, a me-
dium with little higher hormone, to achieve the best effect; the rooting medium is 1/2MS + 0.3
mg/L IBA + 0.05 mg/L NAA, all the results establish the regeneration system. This method not only
provides the materials source for Salix pasmmophila stable genetic transformation studies, but
also offers theoretical and technical support for Salix psammophila industrialized seeding produc-
tion in the future.
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YHI(Salix psammophila) 23t 77 F R MY EMX BEENESEFENZ — . ZHR R BPWLEARE
MW B AN R, BREAREFFREREBJELRIFSN, RMEFARBREEER, DRER
HAERFRHALEFREMETRRBEEKREER . EREH, DUIEMSERE EHEMURERET, &
B FEREFREIMS + 0.5 mg/L 6-BA + 0.1 mg/L NAA; 4kfR3E3EHAMS + 0.2 mg/L 6-BA + 0.2
mg/L KT + 0.1 mg/L NAA, H5HERRIRERIEFHFEMS + 1.0 mg/L 6-BA + 0.1 mg/L NAARZ &7
KRR EAE; MREEFEEH1/2MS + 0.3 mg/L IBA + 0.05 mg/L NAA, T 3RE SV HI B A4k R KRR,
BITEAMUAD IR E R AR IR A RRIE, WAL BRI T (L HiRMEE R EEARK
.
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1. 518

SRR, A2 PEALEoMn, R IR R, R AT R R SR A R AR AN R
VR REARBUNEAR, HPU kg, BF, =GR, AR, U, e iR, AR, B
TS He (M), B RUE VD O RAR Bl 2 —[1], =25 A AE TR B IR A 52 ot o BT R Bk B S v X [ 2]
OGBS, BRI, BA%E, WAL ECREY . BT R RER, Bk
R3], A S VDM R A ARt . OISR AT AAS AR TS A M B B 45 % 55 A v
TSR, I T [ YD S b DX I MR AR B K AR e 2 — 3] IDMIAARL AT AR AN 4R, b5 e i 2R
AR, & TR 0w ik BB, SO RIFMEMRL: ORI BARYIRIAZG, R
AR 5K HIEETT R4, ISRV Pl C O3 — R A K ki [5]

EAER, AR IR iR RIE RIS A SR A3 2 18 AR 2 B [6]. ATk
TR EE AL YD A S AR RO BT SEAIT R A, TFRVFZ AT AR, 4 5 YD M A S A R L] $ HX
Sefit T AR R FUIERE[7] [8]. Hr R HARE IR BOREF IDMITTIR, 7T A R e HL G B 9 DLk B bRk
FENRMFHE R ERAET CERIELRE T, PR LR I: 73347 2 A %4(9] [10] [11], A
ST SR ARG IR EOR (B IR RE) A AE TSI ) ¥ 5, AT ST A R SR B A R DI S AR K
LI R MBI, K SMEL AT 35 K UL P BK B 26 R R AME A R E AN R R I e L
FEOMEAREZE AR UG K2R B DM BN R IR R IR A th P AR R, IS B R KIY
JRAMERR s BRJA . KRR E R AR R MR AT AR SRR IR A e B AR, LR R R R
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T AT DI PR B & BT AME A& A KB B IR 2 0 S AL B A, R T R
XS MIZE B AT T IS, A DO MIRG E MRS AL AL IR SR RIRIR,  thon 45 Ja SEBLb I T 1k
B A AP SR SR AL SR B Atk B B KA

2. MRFGE
2.1. IMEERESIE

BERVPHIR RER B T WS 508 2 Wik fidiE, HEEh E110.03°, 5 N 40.40°. 5 ANFEMZET
B HREMKERRIMERARE . RN R G R ZE, FCREDNIZE B A (R — R T 1
Fidk . WMIZEB BRI —EAER T B (R 1. % 2). IR B —FE R 48T K50 A,
FAPEACK B R e L RFSE 10 min, SRJ5 F H RKIE KM 2~4 h (ZE4 %7 60— i 52 A 24 A (B 4T
), SRIGHGTEE S IR R AR R A IR E DR S, Mlrbrid, BT 4°C~5CIREXM T RBALHE 48
h BAE(E 1, 56 1). G TAEG FERER, BR824 2.5~3.0 cm, Jf HAlrfy 1~2
AMZERIZEBL, H 70%00) ZEEH 5 35~40 s #HAT 7/ TH R G, SRJG G R ZKBE 3~5 k. FEH 8%
FREAVE O 7% 8~15 min, FRXHTEE /KM 5~6 I, )i B T IR IELC EWTIK 5y, H#fhT MS it WPM
Rigedk Bt AT 9%, GuitHE KERIE . R R (%) = s SRt s % x 100%.

Figure 1. Explant
E 1. sMERE

Table 1. Effects of different explants and corresponding disinfection methods on disinfection efficiency
1 TERBSME KB HE A HERRFNT

M ST 8% X URR BY(min) Heh () 75 4410 TG UH(%) ARHIZ (%)
8 40 6 15.0 5.0
B
12 40 3 75 125
8 40 25 62.5 125
PRIRAL
12 40 20 50.0 20.0

e T5RE%) = TSR BHEM S x 100%; REFFR(%) = KHFSH/HER S5 x 100%.
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Table 2. Effects of different temperature treatment on disinfection efficiency of the new and tender explant in spring
= 2. T EIREIEN & FHE B IMERESE RN
TR AL 5 QR (%) H 2R (%)
iR 12 h 25 75
Vi — i 10 90
e HEFERG%) = HFBBUEM S x 100%.
2.2. BREET
AT MS [ RBE 735, LA WPM. 1/2MS SR SE(EJaxt I8, ek 7k s D

3%, Fifli 0.7%, 5 pH LA 5.8~6.0 Z[0]; ARIG L/ AAMEARE YR FE. 2E4bEE TR, 4K
Regt. AERBEFRVUANE B, ASEIMY BT RS 97 38 RIS INASRIVR FE ) IBA. NAA. 6-BA Al KT &% .

2.3. IBFMREH

TR R G IR ] 12~16 h, %k IR 55 EF S H > 20,000~22,000 umol/s-m?,  $5 37 B F il 78 25°C
~28°C +2°CIX [d].

2.4. SMEFSHIES
K 3R BT A SME A AN (R E BR e LU ) 15 7R 92 P AT M 2E B 97 (3R 3)
2.5. SMEBFERIES

B — AR, ADWERIOHISMEAR ML /N 2), R 2R K] g RS, BB A
ZFRYR, FRAE TG HC A4 1 20 B 7R S AT GRAREE TR R ETR (R 4), 7EA IR HIME EL R I 2R UK
EAERKKH ZERMEVR, FEXMERREEAT TR, AR e BRI MER . FIR, MRPEZE A
IO, 8 SR BT IR N BYBURTAE TR 2, ARG TR, DUPR PR O PR SR R
PEEE IR K

26. ERIBFSIEHF

PREIARG 2K BT B K (EETER), — S gREL g AASIH, 51— WIF RS B iR 5
TIEMAMRETR . EARAETREE T A K IOY RS 2% B T BRI R AT ZEARRE 97 (3 ).

3. HREHH
3.1. ZESMEFIRE

FEMRA — G, SMEARRZEBAZE G858, DU A KR 1.5 em 7245 (IO . AN [R] prRe 4R
MBS 2 B R AR AT DL ZE BRI, 2RI R I AR R A A, mT APRE K & 1) 345 0 B A (]
2).

B 1 A0, R G RR N H E I (A0 SME AR AL 3R i, AMERCSREERT [RIANE], HHEE4b
TR ATV RN s ek B ER, M—FAEEFEME, ZBRKEL 25em A4, 2 BR&S
I 2 s ek A i, CTH BRI R, BEMpE AR, HONH A KR mEUN . HAMERE
AR RE Rz 8 52 20 T I o P 2 BV B RO B 22, Y RN D K 5 B AME AR AR S e y5 e, oM 2
PIAEKHEE SRR, [, HF24 HPa), 55R%E2 20%) KO H ), 154434 35%)FrREEs
MARLLEZRT A a], 155250k 50% DL L) Efis Yo R B {RT £ .
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To B 2 R

Figure 2. Adventitious bud growth
B2 TEFEK

Table 3. Effects of different kinds of culture medium on germination

T 3. NEHEFEXIMEMESFBRAVFNT

B R B A 23 (%) BB A A KA B
24 MS 57 2.85 MR, AR S, KR, %
2 WPM 35 175 FER R, EKE

MS + WMED 77 3.6

Mgk, KRR

Vi RHOBAMEAERE MS B35, A4 0.5 mg/L 6-BA + 0.1 mg/L NAA FIHE, FERE30g/L, Bl 79/l. &5HA MS BFHFEE(R
THINSAY), AFE WPM (RIS, FEH©G%) = HFBUERAIMERRIZEE x 100%.

Table 4. Effects of different hormone concentrations on secondary culture

E NGRS €5 T SoE e = Ed: 0 EA)

BRI 6-BA + KT (mg/L) 6-BA + KT (mg/L) 6-BA + KT (mg/L) 6-BA + KT (mg/L)
NAA 0.05 02+0.2 05+0.0 1.0+0.0 1.5+0.0
NAA 0.1 02+0.2 05+0.0 1.0+0.0 1.5+0.0
NAA 0.2 02+0.2 05+0.0 1.0+0.0 1.5+0.0
Table 5. Effects of different kinds of secondary culture on propagation efficiency
5. PEIGRIEFRI EYERNFN
AT R B ROIR L JoMR I A A £ O L
B—REIREE A TSR, KA, FELEKEE 3.0
BRI B

IR, W
A KZ2G, T

15 T
Frgedk A 0B A& (W 10 d) AR, MR 55

R B %
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TTHR(%) = HYBBUBRISE x 100%; KHZFR%) = K FLHUEMAE x 100%

B, AME A ZE I 3E 2 (AR &1 B AT 2 v v B K R AR (GE 2) - W5l 12 h, V543 25%, Hi % 75%.
HMEARGEIFIT 4C~5 CIEIRMGIRAE 1 G, FEEATHER, 1555 10%, H4F% 90%, n] WAMEIAML
B EAR T AR e, HARIMEFNESR, HFgES, M T TR,

HZFE (%) = HZFSBUEER L x 100%

3.2. SMEREEF

£ 3 M 7R dE EAMEAARIIBCEF vl B A, HRCRIM 5T (6 3). HEAPE MS 72 BRI IMERIITE
FREFAR AT SE 1~2 D 2FIFAG, Mg, ARKEUR, R R SIS A 5y 57%A 2.85, {HIH L,
AERERI T T, AR, SRR HRE WPM B FRIE BAMER IR B R AR K S,
FREGIEGAR 0 35% A1 1.75, ZEMIMEIEEIR G, fEIN MS + BEROMERIED, 27 R 5E
RT3 508 TT%H 3.6. PRIIL, ATELIEH] MS + BER OB IR BT M 2R & & 2R A K (K 2).

33 BHREFERERE

W SME VR AL 10 25 BY N BRI 7E R R IR FE SR T LU (K35 2 B P AT 0K RE 9%, ANRIRN R, ASIRIVR BE B
M AMER AL PR 2E, I 4R QS SR B & A AE KR R B S R (56 4). 7F NAA 5 6-BA.
KT (AT, 76 NAA WREHFEIRER T, 24 6-BA7E 1.0 mg/L DA LR, #HRAEKEE, b4 K
BRI/ 24 6-BA 5 NAA WRERC HL 2 515 1.0 mg/L #1 0.1 mg/L, #10.5 5 0.05 I, 41k 2 B b i
K, BEFEAEHORLIE 6.5 518 3 R 4). 7T 6-BA [ FE AR K 2 i P2 Kk o o vb M 8 B 1 A K
SUMAE R, (H SR IR R Y 6-BA WRJEALE 1.0 mg/L LA, yhMTG B 2 () A4 K B AR AR (b bR B 2
(ARG R R, A aas Kl E, HaE R80E T, RN R, R8T
K — PP 7 3R 2, YR A AE KA B, e RE, RS HIEN. HIlEmAHR
A, T HEGASTEARTE, ARAKEREENRIE. ERFRER IR KT, s
MR A K, BT RUE R S, BLBIDNITE NAA 5 KT FHASE Kb A K.

Figure 3. Organogenesis in singe culture medium

B3 B—EREEKINRELR
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Figure 4. Organ differentiation and reproduction
B4 BESMEHE

[ E4RREE FRI, M3 5 WhifgH, FERAMIR IR A: MS + 6-BA 1.0 mg/L + NAAO.1 mg/L FlE%
7% B: MS +6-BA 0.2 mg PL + KT 0.2 mg PL + NAA 0.1 mg/L 3%, Wifh 6-BA 5 NAA R [H]C HE iy 854
FRIEAS BT RCR BT, B A FI B &:RG 10d 72 A&, RRAEVD Mo v AR Ko, sy, T
TR, RADEY, JCREIRRFR S M B R UV MIE IR A R C L A R T 38 B R AR TR B IME R
A RIS TR MR [12) 5% s AV m iRk R A K R S AR R ERBC L, S — AR 2 kAR,
IR RFFB R I AR AR KA B AU 2 R AR W) & o IX AT Be S M0 PIT AT IR AE . 4RAR 3~4 JH J5
IR A B R AT A AT AR, B B0 2 BRI T, AE S R0 R o 2 e b A T e o
R A b, AR SR, RaOEE, EHAKEE, TR IMEE SR 3.0,
Fo B ARAATIER, AUGIE . SR FERE T IR B b, B AR KRG K 22
18, ZEm/N, ARG S E 1.5, o gg M b B oR A A N B IR G R R AR T R
2 1 MHELARFRAK, MAEKBEE 4~5 MR TR/ . KN HT ORI S A 2L, FK
SRR AR B IRA s IR R, n bt S SRR B AT SRAS R HE I TOAR v i /IME R, X e/ MR RIS 2
HE B R A KL RO S . X I I e TR B 73 T 4 N AR ARG R 5 Tl AT A AR AR S

3.4. £ RAIEF

3.4.1. ERERRYERE
R T AER M BT AR 35, AEARBE IR B 0 B R A AR A IR RS2 . F R A AR A
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AN S FRI AN B R . —MOE PR B AE 1.5 om DL R AR 28 B R AETE R /IME R, I RS
ANERREAT A AREE IR (K 5)

34.2. EMRBFEERRNEL

FHERRRE TR B /IMEMH B AR KR 2~3 em A E KA K i WIS N, L, R4
REFFREE L. K592 20d J&, Suilds R, UIHeiE A7 SAMRMIEAR 7R (3 6). RIS AEI, 7 MS
RS 12MS, B EEEIREL, BT HT/MEMR O L BIRFREE TS, HI&d 20 d 1359/ ME R
B AR FR, KBS AR, SR I K R e I B A A AR . SRR, kAR
MREEFRHL T, BEEAN [G MR B B 0 EL A 01 0.3 mo/L IBA VR R 1 1/2 MS B M AR K B, PRI AfsE
BEFRHONTE 0.3 mg/L IBA IR NI 1/2 MS Br 7L B, Yo NITE b 1 AR ARBCR A X 04T, AERRAE KR HLAE
MBI 2 . R o8 AR R I .

S R AT TR AR B R AR TR R IME AR E 1/2MS B3k b (38 )3 AR RIe T B I &
ARG VOGS B R A TE B AR IR AR K R e B /N R LR IR BE LU, 7E MS BR IR LR 1/2 MS Bi R R
PR LVAEAR, (HAE 1/2 MS $5 7725208 A I [B] B B 1971 MS Be 928, H 1/2 MS Br 738 AR R 2 5y
FI 1/2MS 85 7= B INIR R Rk, 5], MARZ. Hik, WHIARE;FRER 1/2MS + 0.3 mg/L IBA 1
FRIEAEMIE IR, RIS IR AR ERE R 12 h BEIRS BEImEAT # ; JE ISR Z A] LA 20,000 pmol/s'm?
U AR TAMREK, & 1AHEARTR, KB 6~7 ANl e Bema ik, A @ ryba i A
TMRAR R, SERIDHIFTAEREAR T 5 75 (] 6). R AME K INAELL 1/2MS + 0.15 mg/L NAA JyAE R 772k
i, AR 1/2MS + 0.3 mg/L IBA, AEMRZFETATIA 90%LL b, o] UAE NG A4k T (L B H IR &R

Figure 5. Rooting culture
5. HIREFR

Table 6. The effect of different concentrations of IBA on primary roots
% 6. FEIREM IBA 3 THE 4 RSN

IBA ¥ (mg/L) e NE1 A AR (20d) AR (%) ARG
0 40 12 30 MR R
0.3 40 38 95 AR, AR E
0.6 40 28 70 WAL S, A2
1.0 40 24 60 MU, AURECED>; R

e R (%) = EREBUITEMEE x 100%.
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Figure 6. Regeneration plant
6. BHEEK

Table 7. The comprehensive effects of hormone concentration and culture medium on the rooting rate

"7 BERESERENERENEEEM

IBA I EXHAEAE B0 (mg/L) 0 03 06 10 AR
AR TRAVRES
1/2MS 35573 30 95 70 60 P, 412K WRKIE. A5
MS 5 7 26 90 50 - 18, %20 % WAL, Sk b

FCIR AR A - 1 5 R ] 72 S 2H 3 R AR R ) — (5 1k 1 B A [ 131 BT FH AR AR S % 2 R B0 . THIAE 1/2MS + 0.3
mg/L IBA +0.05 mg/L NAA 35215 371, AARE [ BRI, MRS N 5% — 5.

3.4.3. BEEKRBRE

AR AE KL E) 5~6 cm AR, K CAEMR MO e BRI S N AT TP, R EsoE 3~4 d
JEAE YT, RETRR AR, JEREESREIE, PR, R AR BIE ST R 1 R R gk AT 4k 4k
PRHTRE TR AR o AR I E R K i (M AiyD EAE SR, fRAEE B /K5y, TR B H G AL,
ECMIREIREQTTC £ 2°C). Ll YIMER IR 15~20 d JERNERE WK L, iER Ak 70%~80%. YOHIEE
SERH G AN T BRI, BRI S G, 6 LR ERAN ™, BRIV Bk PRI, Rk
JEE 2N LABEK . BE.

4. INGETTL
4.1, HIEMRRESLEMIMEFHF B ROTNT

IO B GRS TR B A BT — SRR R, KRR 2.5 om JeAy, 2 e € — i B 2t €0 syt
ZLth, ISR, SRR FEREEIRDRIER TS, BUHE 4C~5CURFRIRALEE 1 )5
AT EE, W RARRRTS 34, JF A ZF A K . BT (a2 70%iPKs 30~40 s, 8% AR
B 8~12 min, XJEHMERE BEAC BRI St T B EL ROIATY, AR B IR AR A A B A
AR RO SO AME R S AR A o (HAR B EE IR IR FE LA Rt va I S MR e 28 1 D 2 A K )
B R BEIRIOFEE o AR TG DR 5 SR RN R B SR o A B SR AR . W& et fe, B8
LUIDAE RN MS 5553, DL somia SME AR 25 i R A . RIS 5 Z AT IniE &R (0 0.5 mg/L
6-BA + 0.1mg/L NAA).
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4.2. BEEFIIOHIRE LRE ST REKRNTIRE

AR Teride I E MRV sl B AR KR B A/ R R T L, S B4 B A Y B — T EL B 7R BRSO B 47
Bl MS + 1.0 mg/L 6-BA + 0.1 mgL NAA (& MS + 0.5 mg/L 6-BA + 0.05 mgL NAA A1 MS + 0.2 mg/L 6-BA +
0.2 mg/L NAA + 0.1 mg/L 2B H], BEAEVD MR FRELE 10 B R 8, ST R AME MR R (LA K, /)
FARNIRERE, TR B R AETERKER/MER AR B2, fE—ERfRikial N, RREE
HARERE P FRE T AEKEAR, ARKER, MAEEKREEL, AMELARER AR,
FERE TR IR A e DA 2 ) 4k AR RS % SRR At B R AR, RS LB BB R A K i gl s 2 b i) 21
AT B AR 32 05 S CE, B 953 9 MS + 0.1 mg/L NAA + 1.0 mg/L 6-BA 5 MS + 0.05 mg/L NAA + 0.5
mg/L 6-BA + 0.1 mg/L & IR . g EH 2, 4-D U NAA [PTMRE FREAC B 98, ™
AR BEF AR WA REHHLAE 7), AREE R REERMERAERK, IEEFERKMMIRSS, If
ANBe = ARG S RERE R I B (1] 8) o H B T B AR 2R 15 37 A I K HACR AR, DR AE AR IS VA 2H 21
RS DLGAE A K4 2y o, 3 I3 52 MS + 1.0 mg/L 6-BA + 0.1 mgL NAA (&8 MS + 0.5 mg/L
6-BA +0.05 mgL NAA) N 597, WIS B R A KEHFAEKREES .

WM ZE R AR &

e —

Figure 7. Callus
7. AfptALR

WO EREF N NKEF

Figure 8. Weak bud differentiation
8. L5

DOI: 10.12677/br.2017.65037 291 L/ BT


https://doi.org/10.12677/br.2017.65037

e %

4.3. £ RIEFTMW

RAERIE KRB, 1F MS 55553 (45 12MS, AR, BT TSR ZHE )T,
TR B ARG T REAAMR . (AR EREFRIEBCTT T, DM/ P R R I AR AR A AR B2 | AR 2Rt i 55
ZRER ARG S IR & A K8 10 = 2 5~6 cm, 281 0.3 mg/L IBA + 0.05 mg/L NAA 1] 1/2MS 5
Frdk b, AEAEMREE T5% LA E, I HTE R RS . AR SRR R LU RO S — B, RS F ]
153 80%~90% LA o 17 IBA F1 NAA ZH-&F4 R0 & Gy AR (1) se e 45 5, k455 Sants. B [14]/4H
KLU IR A IR IR IRIE R, 1R 2R FREE VNI A K3 T REAEAR . (H A AR5 77 R AL
TR VPN ARG AEARESE . AEARER . R E S E R ROK. AREIEE — RIVRR AR,
BT &S T S WA AR B IR A AN 7R 0k

i LRTiA, AR TR T WE AR, R IEAR AR AR SRR, AT
FIFH R TAE B AP A R MO ) 20 T 228 (B B 7= b SGB BE Rl R o YOAINEH U 7R D B2 3 L R B4
T AN B ) R AR 2 —[15] 0 ARIRAF TS R R, EAIEIR T, YOMNRE IR B /M AT B K R M
%, RS IS R A R IR A AR B B R AT RUEAR T, T 38 B R AR T AR 1 = AR K AT
ARG IR A SR AR AR, SRRV AR R, SR E A IR E LI AR R, St
[, (EREFRIEfEd, BREARRIIEE S AR DT . AR R BRI, BN AR A
fort, AEARIER, BRBoGRE, FREGET SRy, A NS B IR R AR ) LT R
FE M L E A T — D) sen 17 LR TR EOR

E&mH
W5 E A XRHE T30 H (201602083)
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