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Saving young embryo of tetraploid Robinia pseudoacacia
for fodder by embryo culture in vitro

HE Jia-yu, LI Yun, JIANG Jin-Zhong, HAO Chen, CAO Chun-wei
(Key Laboratory for Genetics and Breeding in Forest Trees and Ornamental Plants ,
Ministry of Education, Beijing Forestry University , Beijing 100083, China)

Abstract: The abortion rate of young embryo, which originates from varied genetic material and plays an important rele in
black locust breeding, of tetraploid Robinia pseudoacacia is high. It is necessary to work out how to improve germination of
these abortional young embryos by culture in vitro for black locust breeding. Therefore the test to save abortional young em-
bryos which were in different development stages, of tetraploid Robinia pseudoacacia by culture in vitrt; was conducted. The
results indicated that (1) The suitable stage for ovule culture was 30 days after being pollinated and the embryos’ culture ~
response — rate was 47.7% ; (2) The suitable development substrates for ovule culture in vitro was Nitsch + 6 — BA 0.5mg/
L+1IBA 2 mg/L+ GA, 0.5 mg/L;(3) On the efficient substrates for inducing callus from young. embryo, the callus ~ in-
ducing rate was 38.6% and some adventitious buds were induced; (4) The callus anatomy showed that the proliferation
growth of young embryo callus of tetraploid Robinia pseudoacacia mainly originated from inner of callus.
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1.1 HEYHE

HEATEER B b FUMOl K 22 1R R PO A% 4 45
REAREEM6 a4k, 45T 2006 4F 6 H 27 5.7
R 2158 A 16 S¥LMIERRE, L HH A
FIbR L EERP X , B R R ESEX,
1.2 BRAE
1.2.1 SMEARREERGANZETL  HIES 104,
30 d.50 d REBIWFER, GRF T 4CUKHH, &M
A FER TR Bk 2 KE R K, LK
Y3 WK, A5 B TR MBI, SR T3 L ik
B, R T OSSR AL L (MS + FERE 30 g/L+ BiE 5
g/L+ 2,4-D 1.0 mg/L+6-BA0.5mg/L,pH 5.8)#
THE3E, IR E 29 500 ~ 1000 Lx, Ot B8 ¢ 6]
10 W/d,IREH 24C ~ 28°C (IR B E MIEFRBE L
THR); SR KEFREM 30 MEBKR EXE 3K,
B RKER MR S 4G, S REMES
R0 SPSS AT ST o

B = (PR = R EE) x 100% ;

FETER = (RSB - I - R0 + B
S8 x 100% o
1.2.2 $EHHFRESHRE  HNELS 104,
30 d.50 d REFER, HAKTIAR MK BRERE
FR K, R, 4 B T 4 KRBk sk 5F
HE(RFE ), EFREB 6% FEHE,0.6% 308, pH
5.8, SRR o L, 10 K/, 20 dJ5 4itHE
BKREHIHEL

®1 BHADRHRERS
Table 1 Medium for ovules’'s culture

BRENS
Medium No.

ek R BN
Medium and the concentration

ER+6 - BA 0.5 mg/L + IBA 2 mg/L + GA; 0.5mg/L
Nitsch + 6 — BA 0.5mg/L + IBA 2 mg/L + GA, 0.5mg/L
MS+6-BAO0.5 mg/L+ GA; 0.1 mg/L

4 MS+2,4- D 4.0 mg/L+6-BA 0.25 mg/L

1.2.3 $ERGARNES HHIINLIEHEE

WO

ABFRGHREFRE L, EFHREL MS + FEFE 30
g/L+ 55 5 g/L + CH 300 mg/L Fo3EA g3 3E , BiHn
AR R ENERKETH(2,4-DKENR 1.0
mg/L.2.0 mg/L.3.0 mg/L,6 — BA ¥ 0.2 mg/L,
0.5 mg/L.1.0 mg/L,NAA ¥ 5 0.2 mg/L.0.5 mg/L.
1.0 mg/L), ¥ 193)* EXREZHHRB (ALK S), &
A 9NN, BB S0 M, RS RA
BRI 15 d FObsE S, EESIER 204 FRER
HARBEIR, FRE = (HAAGHRAL - £/
BE) x 100%
1.24 BHBGALFRIATEF HEELR
BREANEKER BRAFENAHAR S, B
AFEBE R R GHS  BEYRERZZA 2.0 cm
BN, R TR B (B W& 7) b #TA
SEFL, BRI R LR 50 MK, A
ERAE LB RBERMEEIBER

SHEE = ML F B GHARRE - M E
) x100%,

2 RN

2.1 EXREXH
70% Z.BEF 0. 1% F 5K X FEBR 15 Y M1
3K 2,
K2 0% Z8M0.1%F R EHSREMETENORE
Table 2 Effect of 70% ethanol and 0.1% HgCl,
on ovule pollution rate and survival rate

L 0%Z8 0.1%FR  FRISRE PHFER
Treat /s /min /% Average /% Average
ments 70% ethanol 0.1%HgCl,  pollution rate survival rate

1 30 0 8.3a 80.7a

2 30 5 4.7b 75.6ab

3 30 10 3.1hc 56.1¢

4 60 0 9.4a 82.1a

5 60 5 5.9 1.7

6 60 10 2.2¢ 63.7bc

W NEFERET 0.05 KEEREE, THo

HE2ATH, GXL 0% 85 0.1%F+R4A
GREE , EBRTS ReREMR, ERFRXKELEAGH
FESRAFF R ISR A B EF 7 E 00T (BiEsE R
JE)ERFW AHEEERED THREEFKE; Kb
Pl 4 SOBREBRET, BI5REEE, HAEE
BE,6 SABERTGRERR, HFERBERK,
WK SR AE A —EREERA BRES%E
TS B RN FE IS DL R TR X IR 695 Y BB, 4
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SR BN REREKE TR
22 FRABHHBREAREFREAESSHRNEG
HE

HIEERZEM B SRR L (B 1), 855 20
d EAEMSKREH B, ERIE 3,

B 1. 85— BR RSk ; B 2: SR K B 3: RN B EReDG AR BR 4. 58
B9 £ MR E 400x; BRR 5: RS HIETH A0SR 4R AR 400x; BAR 6: B AR ML F

Plate 1: Embryo after inoculation; Plate 2: Young embryo grow out of ovule; Plate 3: Thicker and green callus in-
duced from young embryo; Plate 4: Meristematic cell group with compat structure 400x; Plate 5: Parenchyma cells
with curmbly structure 400x; Plate 6: Bud differentiated from callus

£3 DUHBENEREEERHRIE
Table 3 Effect of sampling dates on in vitro ovules cultured

Wit RSSO WKESHI%S  BER%
Sampling Keep Start ~ Rate of ovules’ s
dates green inflation culture response
10 0 0 0
30 37 16.3 47.7
50 17.8 5.5 29.3

B3R 3 A, B IRk S Rt BN AR R 30 d,
sk sh R (REFHERA P B A B H R
B KR SEAER S B HE)EF 47.7%, A
BT AR ZR N B th BRAR AL Rk B o IR B AR A
BHEE 1R, AR 6 ~ 10 d 224 BIFFIG B K
RSk 244510 d BESREMMBHR BB AL, RS
4 d KB R84, 10 d [ IL 2 #EILIE T,
FTRE B T LAY HA 4 IR 4 S EL /) , K T B ek
0] Bexd HoE MAUBL R SR 5, S BU ERB 1k ;50
dREMHBEBLERHER, —BELTREIMEWH
RE BRI RAERZN IS 3, 0T R aT SRSk A
REHIEBA, RRKEME IR T EHsh R
A EETER SRR LR .
RAEHANIEFRENREE RN KR 4, HE 4
A, KSR 3 R RBIME I 4 Nitsch, ER, MS, B

TERSIE SR BB FR N 2 5, %0 32.8%,
FEHESR 5 d BRI R SR A KR 4 SHFRE, 1
BhAR 26.3% , B4 MEBRTEHFH 7 d SR A SR A

K (ERR 2),
4 FARFENEXREEEZAER
Table 4 Effect of different medium on in vitro ovules cultured

BHRERS #3132/ % Response rate XA %
Medium No. 104d 30d 50d Average tate
1 0 37.5 28.6 2.0
2 0 63.6 35.0 32.8
3 0 50.0 14.3 21.4
4 0 39.7 39.1 2.3

2.3 EYEKET XL ELRIESH RN
3% 20 d J& , SR LGS 2 BB BUR M & €
BHARAGHR (B 3), RELEGIEE R EH
B EESREGHR, FHERLE S
HESTLEN, K 2,4-DWRENEM, &6
HAOFFRAPBRE, Y 2,4-DIEEN3.0mg/L
i, AR B FREE L 38.6%. HEMTER
F 3 MIMNEEEARKEZANBEIHNREER
HE3 T B2KT, 30 3 FhAMG M E XTSI &
HAFERHEARBHRIER, R—NEEEAR
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Table 5 Effect of different combination of plant growth
regulators on the callus induction

FHE ZRE

i 2,4-D/ 6-BA/ NAAN BX/e EH

Treatments (mg-L™') (mg:L™!) (mg:L~') Average Significant
inducingrate _level
3.0a 0.5a 0.2¢ 38.6

-]

8

5 2.0b 0.5a 1.0a 37.5 a
9 3.0a 1.0b 0.5b 37.1 a
2 1.0c 0.5a 0.5b 32.1 ab
7 3.0a 0.2¢ 1.0a 31.1 ab
4 2.0b 0.2¢ 0.5b 2.2 be
3 1.0c 1.0b 1.0a 20.1 c
6 2.0b 1.0b 0.2¢ 13.8 od
1 1.0c 0.2¢ 0.2¢ 10.9 d

[ B 8] fy 25 B U ARR 45 SRAIERA,, 2,4 - D L] 3.0 mg/L
HIW BB 4T, 6 — BA L4 0.5 mg/L MUK BB 4T, NAA
BWEZ RERBHREL. NFALEZ RHEEL
BER(AERSHEN, 85559 SABAE5HE
SHRRHABRTHMALAEAES, HE4TEHEE
#HE4HN: 2,4-D3.0mg/L.6-BAO.5 mg/L,NAA 0.2
mg/L,
2.4 MGHAALEKER

R TR BAH KB, MR A R
B G5 . FERIAERERE 4 MEWR, RIS &l
MAGHRAREHITIFN, LB EE R
Bh (R 6),

B 6 7JA,2,4 - DIREXN BRI HHAL WY
HEANAE, E5RGHANERKBEEREMX,
EAFDERAGT , RERMKN , BRHGHAREZRAN

%6 AR 2,4-DRESEFHAMNOGELRBAHE N
Table 6 Effect of different concentration of 2,4 - D and culture way on the callus quality

FREEF T AT RGHSRE (BE S0 ERKEE)

2,4-D ”:’E Quality of the callus ( Color, Structure, Growth) in different culture ways
o) RS st SR 10 4 TR
Cultivate in dark Cultivate in light Dark for 10 d then light
1.0 REE,B0¥,18 ®e,H%.18 WRE,BF, 818
2.0 REA, W, 818 e, BE, B8R g, B, Bk
3.0 [SRET: A 3414 R, B, B o, g, Bk
4.0 H B, Btk BAG, B, R BEG,HR,®

HEEE, BO R AR O RERRN, &4
KE NG, TANEER, BEBE. AREEY
BRRGARKERB NI E, EMHE 2,4 - D ¥
BERGT, GEEE e, ROARNEREERE,
HREBEAL, IO ER TR, A REEN
Bk, BERHN, RERR. & TREAAHHA
BRI TH—P RS, Bk, B ER 2,4 -
D AL R R BT ISR B SR %1

2.5 EARGARFEIURESF

RREEEFESTRGHR LB RE 7, H
RTTA, AEHAEMMLER, RREFES L
15d/6, RF 1 53 SiEFE4E EHARS R
AN B H 0k (B 6), HEF BB, 4518
16%F14.3%, 15 d 5 KA HHE LRI
ST IR BB ILSE T, REES — ML R E
%,

%7 AEERFEMNBGALKSLBHENR
Table 7 Effect of different medium on the callus differentiation

HREGS SEIRIE R I BRBUR ML %
Medium No. Medium and the concentration No. of callus Average differentiation rate
1 MS + 6~ BA 3.0 mg/L + NAAO.5 mg/L + KT 3.0 mg/L 50 + 50 + 50 16%
2 MS+ 6~ BA 2.0 mg/L + NAA 0.5 mg/L 50 + 50 + 50 0.0
3 MS(WPM) + 6~ BA 0.5 mg/L + NAA 0.1 mg/L 50 + 50 + 50 4.3%
4 MS+6—-BA 0.5 mg/L + NAA 0.1 mg/L + AgNO; 10 mg/L 50 +50 + 50 0.0

2.6 TRMHGARANEEHRAYUE
ES AR MM E B HMERY, FR &G

AL AT ARFRRIEA . —FABEAGAR,
REHRETERN, BB, B KATHE,


http://www.cqvip.com

F2M

pooo hgp://www.cqvip.coml

B4 DR D AR S B T AR B 5 7

£ A0 7T 2 5 HE 5] R0 0 M I AR 4 e
GBEBSN, MRS FCHREFRR, 15 FRGHA
P NER(EIRR 4) , R B 55 R 8 m, IE Rs
LR, RIS A B 8038, 18 43 A 3 B 4
18, A4 m TRES AR MHEEARR, R
S, B—FRE R S 1R R K Bt
R AR K, AR BN, LT N R
BT 54 , JRUAE R — A OB B B 40 M 4%, T R
VO b B G TR S G, 7 R e e (1
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3 NG

RS2 DO AR B 038 B B Ak B SR ST
BH G 30 d, BB BN 47.7% s NG ERAHR
SERME, MERFE, BN BHAGERL T
AEZH. HHRARBHECERERKEL, M
AL S b 35 57 2 50 B om0 o S ANV e R 5 2
= ERED RIS SR IRGE R LA BT 2

5,3 A —NJ7 T U B R Y O A AR S AR S AR
BZEARETRRHZESR . FREE AR
FEFRA B REMA2Z R LRSI B SR 2Rt /Y
PR —ANRR R, TREREW T B
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