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Abstract; The semi-lignified branches of fast-growing Ulmus pumila were used as explants, 75% alcohol and 0.1%

HgCl, were used for disinfection. After initiation culture, the multiple shoots were first induced in the enrichment medi-

WFE HHA: 2019-01-22
E€UH . EXEHAPZEAE (31500265) ;2017 4 @ 4 bk K 2% 55 = HE BB A8 % T K 4 [ Supported by the National Science
Foundation of China (31500265) ; Special Fund for Science and Technology Innovation of Fujian Agriculture and Forestry University in
2017 (the third batch) ],
EE R A : FMALYE(1983~) 2 AR Wit By BROP R B, EEMNFAY SR S5 LSRG DGE AW A A Y AN
KR ARRFIE T 52, (E-mail) shy198319@ 126.com,

CBIEEE



1594

L

39 %

um, and then cut into individual plants for rooting induction, and finally a tissue culture and rapid propagation system
was established. The results showed that the optimal disinfection treatment combination of explants was 75% alcohol
treatment for 50 s + 0.1% HgCl, treatment for 8 min, the contamination rate of explants was 17.3% and the survival rate
was 78%. The sterilized explants were inoculated into the initiation medium and cultured for 25 d, and the most suitable
medium for start-up of the explants was found to be MS + 1.0 mg L' 6-BA + 0.1 mg L' IBA + 30 g L' sucrose + 6.5 g
L' AGAR, with initiation rate up to 87.5%. After the initial culture, axillary buds of the explants were cut off and inocu-
lated into the enrichment medium for multiple shoots induction. Finally, the optimal enrichment medium was selected as
MS +05mg+L"6-BA+ 0.1 mg-L"KT+0.1 mg-L"IBA +30g-L" sucrose + 6.5 g - L' AGAR, and the sub-
culture cycle was 25 d with the increment coefficient as high as 6.2. The best rooting medium was 1/2 MS + 0.1 mg - L'
IBA + 0.1 mg - L' TAA+ 30 g - L' sucrose + 6.5 g - L' AGAR, and rooting was induced for 30 d with a rooting rate of

97%. After seedling adaptation, the tissue culture seedlings of U. pumila were transplanted to mixed matrix with

perlite : vermiculite :

peat (volume ratio 1 : 1 : 1), and the survival rate reached above 90%. Higher increment coeffi-

cient, rooting rate and transplant survival rate can reduce production cost and realize factory seedling breeding.

Key words: fast-growing Ulmus pumila, tissue culture, optimal medium, rapid propagation
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F AT ( Ulmus pumila) & B 1L A 25 78 B 5 Hb
Peade Toi AL T A AR R AR S R B RE R R R
SV 5] ARG R B AR ) R AR AR Dy S 1A
PR, A A R =
1.2 Ak
1.2.1 SMAARE & K A RCF B VI 0.5 ~
1.5 em, K45t B AR 7E K HofgE 30 min,
FHREREVRSMER RS, E2 G TES -,
e 2% AR SN R 2 min, FEH] 75% 19
WARTALEE 30 s 150 s PO EBREE, S5 T 0.19% 1Y
HeCL /7 4 .8 .12 min , JCIH K #h ik 4~ 5 i 5
TCTR IE AR 2 A A 3R T A K 43, 6 TS B
HH . BAAEE 105 2B, HE 3K, AR
TH 7 I T] B KRR AR, e T G SR TS 8
1.2.2 B RHLIT 6 MG il 1T MG
.(1) MS + 0.5 mg + L' 6-BA + 0.1 mg - L
IBA;(2) MS + 0.5 mg - L' 6-BA + 0.2 mg - L
IBA;(3) MS + 0.5 mg - L' 6-BA + 0.3 mg - L’
IBA;(4) MS + 1.0 mg - L' 6-BA + 0.1 mg - L’
IBA;(5) MS+ 1.5 mg - L' 6-BA + 0.1 mg - L’
IBA;(6) MS + 2.0 mg - L' 6-BA + 0.1 mg - L’



12 1

INAL LR . S A UM ) 2H 285 3% 55 P 1595

IBA; DL B A5 IR LM 30 ¢ - L' REHEFI 6 ¢ - L
Bilg,pH 5.8, BRHEHEERN 1 ASSMEIR B Ab 3 75
o, A 3K, B RS B FRIRE (25 £ 3) C,
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Table 1  Factors and levels of proliferation medium
[HZ Factor
K

Level 6 REUILILENS  WHR I T R

6-BA KT IBA

1 0.1 0.1 0

2 0.5 0.2 0.1

3 1.0 0.3 0.2

1.2.4 AAR3R M L (3%) IEig ot A 57
F(FR2) , ITHFEEAREFRE N 1/2 MS 3/4 MS M8,
BT R AEAR i % TBA (0.1,0.2.0.3 mg - L) Al
IAA(0.0.1.0.2 mg - L"), PEHCZ S ARACES 35 5 4=
KAt Mk 2 em DL RS TOAR B R A 2] R
FFRH 30 d R AERRIE AL, TH AR

R2 ERBEFENERRKFR

Table 2 Factors and levels of rooting medium

Z Factor

K
Level L S| Wl TR Wk 2, R
Medium type IBA TAA
1 1/2MS 0.1 0
2 3/4MS 0.2 0.1
3 MS 0.3 0.2

1.2.5 e B4 B, W EMRRESE 30 d AR
R AR T 8 3~5 d, 7 4l
T, BCE 2 d, BT R BOKGOE, SRUER R
R TCE AN AR (i 4 85 138 N A AR BE A 1

SRIE K 4 K5 v MO H BCH | 78 T K b ok B B 57
I BT 5% W)L TR AR AW P IE R 3 min, Bk
o, HARKIEER T4 R B2 ks - 8 h e
RAERB A 11 1 R, 2 ik, 30 d
Ja et R AR LS R, B AR U R = 470 BB AR
HHx100%
1.3 HELE S

HMEAARTS Y 38 = 75 Ge A Bl R A 5 100%
B 2 = WS B B A A U< 100% 5 )3 3l 2% = 25
B 2 B0/ Fh 5 JC TR 25 B S U< 100% ; 15 5H &
B=iF S5 A E BB R R R B A R R
= HERANB/ A< 100% , K H SPASS16.0

2 HER 54

2.1 SMERES

M 3 T LA (8 75% 09 RS 1 0. 1%
HeCl, 214X F1 i A A 25 47 90 2 40 3, B 5 T 55
B[] A A ¥ YL BB BT R ( P<0.05) o Hirr, 4b
PEOT I )R, AL B 6 T EEI Al R K W4T
FEALH ] A AR IR TS Qe R R R B 3 22 R (P<
0.05) , AbFE 6 V5 Y Fa R AR, {H 1 B B ] 4 X S
MR B 5 A K, A RE AR ) B G AN 65.7%
B, 256 F T A R G 75 G 3ORN TS R, kb S
(75% W KE 50 s + 0.1% HgCl, 8 min) E A 4%
AN A TS e 2R A v B AMELVR G 2R, R 1 A
A AR TR AL B A
2.2 BEIiESR

MR 4 TR R () (2) FI(3) T
NS TP RN S NG o S R I Sl B =
FEARE A R AMEAR R Sh s R, HEIRE(5) M
(6) TR M ZE AR AR K (H B B8 Ak ™ &, i
B ithr, IF H A A B UK TR X
FiEE FREEAE A A MR I 2E 5 . Ri g3t
(4) XPAMEA I IS 2h R 8w, BRCEERDH: AR K8
P AL, s A E R AME RS 3ok (4) 5 8 3R
B HAMER B SR 87.5% , I A& e i & 1
i AMEA S Y EEFRE (4) MS + 1.0 mg - L' 6-
BA + 0.1 mg - L' IBA,
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Table 3  Effects of different sterilizing time on explant sterilization

i L7 BRI o R JJnE

Number Treatment method Inoculation number ontammation rate purvivel rate
(%) (%)

1 75% Ethanol 30 s+0.1%HgCl, 4 min 105 32.3+7.0a 63.0+6.2ab

2 75% Ethanol 30 s+0.1%HgCl, 8 min 105 24.0+5.6ab 68.3+7.8ab

3 75% Ethanol 30 s+0.1%HgCl, 12 min 105 26.3+5.5ab 60.3+4.9h

4 75% Ethanol 50 s+0.1%HgCl, 4 min 105 28.7+7.0ab 62.0+5.6ab

5 75% Ethanol 50 s+0.1%HgCl, 8 min 105 17.3+4.9ab 78.0+4.0a

6 75% Ethanol 50 s+0.1%HgCl, 12 min 105 14.3+4.0b 65.7+6.8ab

HE: [F—FIA /NG R R R BB B3 K (P<0.05) .

Note: Different lowercase letters in the same column mean significant differences ( P<0.05).

R4 TRBFREXBNBWIMEEB RN

Table 4  Effects of different medium types on explant initiation rate of Ulmus pumila

bR O B ZF R

Hi IR * Bl ey
IR SMHLIA R Germination I pgpen
Medium R Starting rate LT
( S Number of sterile percentage (%) Starting situation
mg explant (%) ¢
MS+6-BA 0.5+IBA 0.1 46 7 15.2 RN 5 KR
Buds grow slowly, thin and weak
MS+6-BA 0.5+IBA 0.2 51 14 27.5 ARG ZEBUE S, K3
Buds grow slowly, the stem thin and weak
MS+6-BA 0.5+IBA 0.3 55 19 34.5 ZFHER R 2R 2B, K — ik
Buds grow in general, shoot elongation, stem thin
MS+6-BA 1.0+ IBA 0.1 48 42 87.5 ZRHEACTR, i iR Tk sk, 2R BeH]
Buds grow fast, blade extension, stem thick
MS+6-BA 1.5+IBA 0.1 43 27 62.8 AR, 2RI, SRR A i VB, i s it
Buds grow fast, stem stout, base callus bigger, leaf curl
MS+6-BA 2.0+1BA 0.1 53 30 56.6 AR, SR A I A SRR 2R BOKBUR , B L™

Buds grow fast, stem stout, base callus bigger, stem segment with
particular shape, vitrification

2.3 HEEER

W5 B85 352 T AR AS W R ZF DT 2 Fh 21 3 E
BB T NVEZFINIE S, RS R ER, 9D
A FEUGT A 1 B A AS () R R A, 2 5 R RO
1.5~6.5 Z[a], 45 i R E 455 ,6-BA
EFARE S B EHE K, REN 3.5, 25K
Y& KT FIBA, M 6 Jr 224 Hral LA, fEH
kS FE A 4> 2R 6-BA X 5 FR B0
A, H F B 171.438, 7€ 0.01 K ik 5 g 2%, H
WM % KT, F{E R 24.813, 7 0.05 /KF-ik
B0 A KR IBA XTI T 51 3R 8000 i 3 52 ),
TEFTA AR AL BEZH 5 v, 4 5 35 5 R 0 R A
ORI R B 6.2, R, 0 6 M A A i 4k 1R 8

FM AR FRHH MS + 0.5 mg - L' 6-BA + 0.1
mg - L'+ 0.1 mg - L IBA,
2.4 £REEF

2% 7 B 2240 M vl LAAS Y B2 P R AL 3% 1
= ANHE R BRI R N EE, ERKE
IBA XJ UM AL B i A AR PO VE FH IR 2 TAA 1 R
/Ny BHEE 8 T 4 M AT AT, B 3R FE ISR A A 4L 8
BAEMRAE 0.01 KV @35, H F {H 847.459 7 = A
Fh oA AR E RS EEENERKE
IBA Xt M4 85 1 AR MR AE 0.05 K 3, H F(H
R 41.703 5 K FE TAA X R4 35 B A AR G B 3
M, 2R 7 I 8 MUGS I, e 0k Y (I Ay 4L 15
WA EAERFREEN (7) 172 MS + 0.1 mg « L'
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Table 5 Effects of different plant growth regulators on

the proliferation of Ulmus pumila

We Cmee  mox mmrm HERE
Medium code 6-BA rate
1 0.1 0.1 0 2.1
2 0.1 0.2 0.1 1.5
3 0.1 0.3 0.2 2.2
4 0.5 0.1 0.1 6.2
5 0.5 0.2 0.2 5.4
6 0.5 0.3 0 4.5
7 1 0.1 0.2 5.5
8 1 0.2 0 3.5
9 1 0.3 0.1 3.6
K1 1.9 4.6 3.4
K2 5.4 3.5 3.8
K3 4.2 3.4 4.4
R 3.5 1.2 0.4

xo6 AREWERKMENBMIEELMATEST
Table 6 Variance analysis of plant growth regulators

on the proliferation of Ulmus pumila

SR P AME B
FAE PE

Sources of ~ Sum of Degree of  Mean
L F value P value

variation square freedom square
6-BA 18.287 2 9.143 171.438  0.006
KT 2.647 2 1.323 24.813 0.039
IBA 1.520 2 0.760 14.250 0.066

B2 Emor  0.107 2 0.053

SR Sum 22,560 8

IBA + 0.1 mg « L TAA, MR IEH] 97%
2.5 BEBH

R 30 d J5geit, AL B i R AR s R
TE90% VL I, FEH% 50 d 247, F R4 15 v i B &7
AR M RS TRZEA R K

3 i

1o eIt L UG IR o A v A Se a8 B A ) AL g
IR AATF— 5 KR A IO AR R A P 42U 3R

F7 ARABEENBARAEERERNII
Table 7 Effects of different factors on the

rooting rate of Ulmus pumila

MR HRE wwrm wwem | ERE
s B3 BA AA Rooting rate
Medium code Medium type (%)
1 MS 0.1 0 35.5
2 MS 0.2 0.05 29.5
3 MS 0.3 0.1 23.5
4 3/4MS 0.1 0.05 67.5
5 3/4MS 0.2 0.1 58.5
6 3/4MS 0.3 0 55.5
7 1/2MS 0.1 0.1 97
8 1/2MS 0.2 0 86
9 1/72MS 0.3 0.05 82.5
K1 29.5 66.7 59
K2 60.5 58 59.8
K3 88.5 53.8 59.7
R 59 12.9 0.8

BOMAY 55— A (2445 ,2010) 71 B AR 4
B — [ BE R B AR A A A AN LT AR
R 2% Gl E 2N A A A, 20 RS
T 5 G 2 (P45 2017) . ABFSEAEFE 75%
HIHE 50 s + 0.1% HgCl, 8 min B4, ik B4 4T
FITHRERCR . N —#, Al LUEE X A A A A 75
i FH 2 i e DL 1 0 3 R BEAT IE S L, T T
RATHEERA A,

FEREY) B R B R A R T R R R R
E MR I (BB AR SR EE) i
NHE AEREEHAGMNEFRYNER SRS
PR (R FFMAKRSEF,2017) AW 5T 38 o BF
N AR B AN E 4 A (6-BA (KT Al IBA ) X 1 #fi
AP B, Hd 6-BA X AR EZ AT
e e K, MR B AR B 175 3 11 DA A 2F (H A AR AR K
G0 AT ARG B s W B 6-BA 15 R I A 2
B L (AL o T Ak 6-BA fff
MR 0.5 mg - L' A 55 76 (A My 3% 7 o 72
W FT A 6-BA BRI IR g5 R T R AR S
(2009b) 45 K — 3, AP — 0 EIE T A Y %
R W E M IO B AR SR BRI AR

FERE Y P A b KR R N — s T
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Table 8 Variance analysis of different factors on the rooting rate of Ulmus pumila
75 e ok I F-J5 A A ¥ 75 FE PH
Sources of variation Sum of square Degree of freedom Mean square F value P value
1 77 3 Medium 5226.000 2 2 613.000 847.459 0.001

IBA 257.167 2 128.583 41.703 0.023
TIAA 1.167 2 0.583 0.189 0.841

"2 Error 6.167 2 3.083

AT Sum 5 490.500 8

WEMERKZRZRAMNTIH S AEM (Huang &
Murashige, 1983) , K &K IBA XJ [ i 41 K5 i 4
WA B K, S EAERA S 172 MS + 0.1
mg - L' IBA + 0.1 mg - L TAA, AR R 3k 97%,
TE R AE AR G A A ARSI LA MS D AR B IR 4
DL e B AR B 7. T — 25T, w] UK A
[l 15 I 2R T X A A B i AR AR & IR B T
A AR R OUAE H AT A A AR TT .

gk BT AN T A AR A S A
PREARZ O Bt A PR i 4R A 1 Be LAl
B S, Xob e A Ak i AR v i — 2R s Ay
BB O HOR T SR AU B ARl
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