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mg/L =R FEAR BEROKAL AR IR B AL B 5 345 21 2 A AR RO EAT 5 TR 8, IR0 T ASFRIBOK
ALy 2R A2 B A P o AN [ SR AR A5 ) ity B AR e AR RS2, AR AR 2 L ASOx T A5 57 P 7 22 IR AR S ik
R AT 1 RR SR B A PEAS I DARIE 7028 53 i AE AR AR I A R AR A I D . S5 SRR W] LUIRIE N 40 mg/L
AR AR B BRI T 2 d, 353 2 A5 R i i, FL s 55 BUE F A2 5+ R 20 908 70.4% 5 49.06%
AR 4 BRI R AR S 68.3%, ARG G LLBIZ0y 28.1%; AR FTAAER S 31.7%, H
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Abstract In this experiment, Robinia pseudoacacia L. seeds from three half-sib families were used to induce
polyploid plants by dipping in different concentrations of colchicine solution, and ploidy identification was
carried out to investigate the effect of colchicine concentration on different Robinia pseudoacacia L. seeds
survival rate and mutation rate. The obtained ploidy seedlings were continuously ploidy detected by flow
cytometry in multiple subcultures to study the ploidy changes of the mutant seedlings in the process of subculture.

The results showed that the polyploid was the most efficient in inducing polyploid with two concentrations of
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40mg/L colchicine soaking for two days. The survival rate and mutation rate were 70.4% and 49.06% respectively.
68.3% were obtained by direct germination in the mutagenic plants, of which the proportion of chimeras was
about 28.1%. The plants obtained via root sprouting accounted for 31.7%, of which the proportion of chimeras
was about 5.1%. Plant ploidy tended to stabilize after subculture twice in 30 days. Compared with diploid, the
tetraploid plants had the characteristics of larger leaf area, smaller leaf index and more chloroplast number. It
provides a method to effectively remove chimeras in induction and cultivation of Robinia pseudoacacia L.
polyploid, and provides reference for primary selection and ploidy identification after induction.

Keywords Robinia pseudoacacia L., Tetraploid induction, Chromosome identification, Flow cytometry
detection

#I|#(Robinia pseudoacacia L.), J& SRHEIZAC AR, A Y(2n=2x=22), T 19 LR3I
i E, 5 F IS BT E A Sz A (R R, 2010, EAREHS, (2): 11-13). FIBLSCHLUE SPESE,
BTz, BT RO E R 2 R R 2 R A TR R (GRAL I A, 2009, [F 21K, (2): 47-48). PUfE
PRI A E O L ARIE T b, SESURIBAHEL, DU AR BA A, pridithes, EVEKR, ERME
AR RAFIE(Ewald et al., 2009). A H FT 51 A P05 A RIBE S A AL, SRR LA TR, HLIAIHER)
s SRR P ECA TR ETERARTS, a AT E AW . i 2 B AR TR R A=W 5 s s R AR AR B
TR, BUIFRERE 0 E 2RV ARIB I R(E S HEE, 2015).

FROKANER 2 H TR DU £ 4R & AT 50 o S SO 2 B 2 5 AR R 2 —, 2 N L 5 DU A A4 AR
REVHFFARIE W 2 DK R IR Bk N B EF LR TB. Z'HRFF2009) URIFLFN T4k, 855 ROKALTRIR
Bk SRR S, 192 DU AR i =i 3 308 25.71%, (HEEE R RBO SR, TEE AR, 254
(2012) 38 1L 0.3% I RK AL BRI R 1L W) e AR TR ARG 745 2 DU 5B, e 38 e A AR L 38%,
EREARED D, FIEIFARE, HIFLNUE AR RERA SR o 1560 RHR 22 F 0 ROK AL
Bl AR W, il R R T A R B IR S IZ I 6, S AR R w R AR A S
BRI RE PR S 2 e AR A S ) R R 5 A AR B A R

BRI 3 A A 5K AR A RIBR A 51E 9 2 555 S ARL, X AN R RK KA 2R 7KV VAL BT AN [R] R R A
T AR R AR AR N A ARAC AT AR IT B A BRI AR R B AT 4R IR, IF T AR AR A
T AN T R BEAT EREFAS I, DU AR R RS 3 B B R b oA R iR S R R T TR E
REWLZERS L DU A5 AR BT 5 — A5 AR R BRI i R 25 22 22 7 KM OR A M SO S5 R4, 9 DU AR PR ALK
U535 HOAR 7 T30k S D0 5 TAR SR 7 2% .
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1.1 BRKADZR AT X o7 R A R S B R

HRLMSE 16 5. 26 T 28 ‘FIX 3 N RTHFFMER RFTH)TRIE A, 16 SA 71 TR EHEE K,
2442 g5 26 FHE/N, N 20.05g, 516 5H128 SEREE, 26 SRS LR ENT 5
SEPIANZT, T 16 SR FRIERm R, fEGE LA 26 55 28 SWER (A 1),

=R R BRI BT B 06 T HACF R IFERZE R, (H 28 ST 90.66% I BiE 2 B R
T 16 511 84.53%, 26 SMTHIBIERETWHE N, 516 5. 28 SERAAH L. F114£ 30 mg/L.
40 mg/L A1 50 mg/L = MRFEEFEERIMOKNMIERALI )G, FACFRME T R4 L BR824, NAERKOK
AR EE Y 50 mg/L I, 2 FAH Hoof FRAH S8 35 PR AIG . 16 1 PR 2 05 7 s 250 B RK A AL 3 3 B2 498 B2 1) 5
Wi A B, A RKKAN R BE Y 50 mg/L I, HLEGE R RAR, N 45.86%, 1 26 5155 28 51~ [ i A
30 mg/L 5 40 mg/L HFJAbFRIREE N 2 R #A R, (H7E 50 mg/L MIALFRIRE T GG R N, 7208
61.20%5 63.33% (& 1)o UWIATER—MKAKMIZRIRE T, 26 528 SFFAHLLT 16 5 A HmAIM 5268 77,
P AR B B R T . 28 SR TR N 40 mg/L IAKAKANBRAR R J5 G 3N 70.4%, s AR AR H AR S
HHN 49.06%, ZAHTFEFEIANEREERS . B 26 SHTEKEN 50 mg/L FIRK AT AL
JEAR A f T ik 53.33%, ARIR S FEAHX AR, N 61.20%, SRR HE RRCRIMET 28 5. =4
F5 R 572 40 mg/L HIRKKALZR AL BRI B2 #REE B % s i S R0

ZARE MR R BRI AT AE R B OK AL EE S, Fr SR e R R R B R E AR, EAaAE
FAIBEMCORALTRIAR BE F T MG (R 1) SR A SRR, BRI S IR B R OKAL 2R AL BRI B A 5~ 7T A
Bt AR, ABROKAL R YRR T 2™ S R B BSOS 3, FRRE S RCE  dl BKAL
FRIKVER UL PR SRR A 5045 R B HEVR 2 D9 40 mg/Ls

1 =24 ) 5 2R R B 5 ) SR TR ALE
Figure 1 Phenotypic characteristic of Robinia pseudoacacia seeds from different families of half-sib
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Table 1 Differences in mutation rate of three sources of Robinia pseudoacacia seeds with different concentrations of colchicine

M1 RS

Seed number

FKARANBEHR £ (mg/L)
Colchicine concentration

(mg/L)

MM
No. of

inoculated seeds

B (%)

Germination rate (%)

R (%)

Survival rate (%) Mutation rate (%)

5 53 (%)

16 5 0 250 98.53+0.58 d 84.53+0.58 0

No. 16 30 250 96.67+0.35 cd 62.40+1.89 ¢ 38.93+0.71 a
40 250 97.47£1.41 cd 55.06+0.93 b 47.60+0.46 ¢
50 250 91.73+£1.70 ab 45.86+1.70 a 49.60+1.62 cd

26 5 0 250 98.00+0.69 d 87.33+1.31 fg 0

No. 26 30 250 96.67+0.48 cd 71.20+0.83 de 43.06+£0.71 b
40 250 96.93+1.09 cd 68.93+0.48 d 50.40£1.55 cde
50 250 93.73+1.27 abc 61.20+2.44 ¢ 53.33£1.70 ¢

285 0 250 97.20+1.83 cd 90.66+0.87 g 0

No. 28 30 250 96.80+0.83 cd 73.20+1.06 ¢ 40.93+0.96 ab
40 250 94.67+1.04 bed 70.40+1.15 de 49.06+0.81 cd
50 250 90.274+2.28 a 63.33+0.69 ¢ 51.86+0.96 de

VE: [ S e A A R RORAE 0.05 KT 22 57 R 3

Note: Different letters on the same column rnean significant difference at 0.05 level
1.2 22 A PR R

=AM R IR RERIAEA T A MO ZKERIRIALEE 30 d J5, 352 7 A H R A . R FRN
B R T SNIAN R, TR AR v 20 AR T LR R NUR B AR AL (& 2), BRI R TT s fR A T2 T
PRABIARA | I T 5 ELAEAC H B0, AR AT BIRIBEAN 1 s AR 2 Fe R A 7 IR K R I R &R A
20 PR B A R AR ZF I LRI A v o PRI A A5 B R BR 2L RS B AR AR A8 BT M B 2 5 . Al
P A B ORI AR v v, R EIRRE R ASRI & 68.3%, ZMRIREIN L 31.7%.

M AL WEAT R 0 30 d AU IR GRACTE T AR ACRT Ja AR A B OO B AR i AL 2B R
ZANRALEEAT RS UL E HAS ME(E] 3). AT TR LA B R A B R DU AR R B, REIEE 71.9%
AL P AE DU R AR TP A MR R AR 3, R Wk 5 A BT o LRI 2400 28.1% . 2R MR A A3 21 1 DU i
PRI, 7R AR RE P A R A A (VR v i ik 94.9%, IR AP LB 20N 5.1% (R 2). &
AR A5 2 1A DU A5 AR v v R 5 A R B RO T R . RIS SRR, Rk R, DU AR SR —
5 5 R ARAT T R B AL B e 5 AR A O R, BB =R S SR IR R TR e s (EIR AR ARAE
ARACTT T T OR R SR A £ PEFIARLRR BT o7 U 35 el I IR AR IR AR ZR A R P (5 PR OR A IR M . 24 754
MRS DN RS g e AN ZE B, A AN 45 R — 20, (EAR AR ARSI 45 SRAR X 22 57 O K (3R 2).
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Figure 2 Robinia pseudoacacia tissue culture seedlings from two methods of germination

Note: A: Robinia pseudoacacia tissue culture seedlings obtained by direct germination; B: Robinia pseudoacacia tissue culture

seedlings obtained by root sucher
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Figure 2 Variation of seedlings obtained from colchicine treated with colchicine

Note: A: Diploid; B: Tetraploid; C: Mixed detection of diploid and tetraploid samples; D: Mixploidy



2 AR 7 2 2 A A 4 5 i 7 4 AR R rh A5 M R RRIR
Table 2 The polyploid black locust tissue culture seedlings with different germination patterns maintained their ploidy status during

the subsequent generations

HA RT3 I AMETIRIL G CE YAV € ZeAT AR AEAR S A DR BOREAS FIT o LA (%)
Germination Preliminary ploidy  The number of Rate of ploidy unchanged plants (%)
before subclasses  subclasses A = Licd
Leaf Stem Root
LB INFEERES 1 83.5 83.5 78.5
Direct germination  Tetraploid 2 76.9 76.0 75.2
3 73.6 73.6 72.3
4 71.9 71.9 67.8
AR 1 63.6 63.6 69.7
Mixploidy 2 57.6 57.6 60.6
3 453 44.9 42.1
4 32.8 33.7 31.3
R VU £ 44 1 96.2 96.2 96.2
Root sucher Tetraploid 2 94.9 94.9 94.9
3 94.9 94.9 94.9
4 94.9 94.9 94.9
AR 1 79.3 79.3 72.4
Mixploidy 2 68.9 68.9 62.1
3 65.5 65.5 62.1
4 58.6 58.6 58.6

1.3 Mk 5 A AR BRALBE B R F RFAEE

RIBEA T L RORABBE AR TG, o R T A4 i AR S 1 i, Fhr2e a5 R i Aol i
TR IR AN G218, T IR RIS, RO KAEXESE . l BRI LR, 2R
AU A5 AR A L T AR, M B, i A e R M R i IR H AR
THTPE SO SR AR (P 4) o DU fRPRRI AR AL S B (0 K 5 I 58 (P 2{E 23 95008 15.64 mm 5 10.79 mm, &
F T ARRE 12.50 mm 5 6.50 mm, 1M DY A5 AR R R BEAE 22 LU /T AR AR R . DU AR
BRI 2R B i DR AR & i SRR R R T AR, 208 AR 2 1R 5). DU RIS LR B
FELE Y BOSL R R ) 1 DU AR T A e R B BRI, FOR AR R 22 7 R A VA T 25 R
HAR—H

AARER AR I P idont AR EAT B (o AR B 4 e, I ZEARBE IR BE N AR K 3~5 d IR R Y
MOBMBEAT et A0 B, T BB TSR R AR, R BB R D 22 2%, DU A
N 44 2% (18 6). MEARAIAE S H M R AR R R A B — ek, ORI B AR S 2R S5 H A O A
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Table 3 Differences of tissue culture seedling leaves between tetraploid and diploid locusts

(=g K (mm) % (mm) TR EL PR L2 Py -2 A5
Ploidy Leaf length (mm) Leaf width (mm) Leaf index Number of chloroplasts per guard cell
A
12.50+0.29 a 6.50+0.44 a 1.92a 12.02+£1.43 A
Diploid
IIERREN
15.64£0.91 b 10.79£0.75 b 1.45b 23.19+1.74 B
Tetraploid

E: NG FRACE 0.05 KPR EFR L, KGTEAUE 0.10 KV FER L
Note: The lowercase letters represent significant differences at 0.05 level; The capital letters represent significant differences at 0.10

level
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Figure 4 The plant leaves comparison between tetraploid and diploid in Robinia pseudoacacia

Note: Left: Diploid ; Right: Tetraploid
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Figure 5 Chloroplasts in leaf guard cells of diploid and tetraploid plants
Note: A: The chloroplast in the diploid guard cell; B:The chloroplast in the tetraploid guard cell
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Figure 6 Chromosome numbers of diploid and tetraploid in Robinia pseudoacacia

Note: A: Chromosomes of diploid in Robinia pseudoacacia; B: Chromosomes of tetraploid in Robinia pseudoacacia
2 0T

NTELIERR AT 2 R EMPT AP EEARL . 185, FEMARSN Gt in s o 5T
J A 1 245 B R HOK A ZE (3855, 2009), FLHB S i tmiR A, A K sk L A
Feik s RIRIBRAD TR AW R A5, 0 RN IRV R 1, A0 30 P R B A TV A DO R MR AT A
TR RO A IR A ) 87 AR FO R TR T MS B 9RE |, SR 2% B9 31 2 5 m BLALEE 1 .
BT 205 AR L R)R LG, %5 S M IRy B A N2 R BN, i o o LR R e, #
1 B L7 A

TR TR IR AR, RO A BRI 40 5 R BT A KB, IR, B4
Th % WM 2% 4] f(Ewald et al., 2009). SZERK/KAL A SRS o MR RTER, BROKAL 26 A Ab BRI 1) A
YR BE SR HL B R R R BB % . S QOIS A LW, KA 2 1 b e FEE e B 1
PR 2 A R A ARS8 18 T AR BRI Ko A ke P obt AR (724 [ SR 2 £ S B - 5 ik o £
BROKAL 22 foe R RO BV AT T HR I, RIS R, BRI R T2 KK 26 A0 B IS 47 3 R A7 A2 P
225, EESAEIR— AR BEREIE (40 mg/L)ZR I 55 1) 25 (i PR A8 300, TIF W RK K AL 8 Fy B AR B A 7 5%
6N L5 SRR D 435 100 S I b A 2 00 3 e 3 S 1

o T4 BRI, A T SR DU £ P 2 o 7o A B 2 P R R AL 2 A SR 0 k2
S 5 E B AL A DRI 2 7 A 5 LA PURT S A [ 3 57 440 LA S A e P 9 S 2 4
PRI T B 5 4 1 45 VR A3 A Lk (Dhooghe et al,, 2009). H1 T SEHL YL (o A4 A5 (R A BUAR X4/, BLAE B 43
B R G ARG S5 S TS, B S R R R IR R R, IR R 5 AE R S R



N BRI R EE, 2008). Zhou 55(2016) & FEAR Z N SLIG ORI, WX A R PRAE AL A ALK P B A7 AE A EE
Bl EEZG=AEERA R ALy ZAMHGIRIRSE, g B L LGFE MBI . AT IR
TR 2 A5 A AT RLA 22 PRI A A 7™ F L AR AR IR X 55 J5 BRT i R BEAS 2 B4y st R A7 AR (PSS, 2009; %,
2012) 0 ABRIe i i O ACRAAEAS I T B, 0 5 545 31 B AR 5 v E AR AR IRl R b B AN [F) B AL kAT BORE
AR A PERL G, BT B HRER TR S AN 2 R B AT, RO R AP )5 A1 22 A [
H R 7 AT BN RO RIBRE AR, Foik S AR & U BB A AE ] B 22 o Hoh il iR B A2 2 AT 2R AR S v v
A RAEAE LRI R T B RS -

H AT 2 05 Sl b i S 77 SN HE e oA Tt 80, Rl A o3 B id B3 o B4 i 27 R A1k
L. MGG ORI EOE N 5y, R R B Bridoxs T BT s AR B0 (0 2R B (Dolezel et al.,
2007). #O T ORI E U5 3 2 AR T 5 5 8 I AR (] 58 B T VAR AR B A5 /K~ EAT W) B I A
WEL] . Abdoli SF(2013 )78 5844 DU F 7R 15 3 il b 0 XHRE R I (0 R P2 B 4 2R B H 30 4T St it JF
WA i 26 HH SR AL DU AR R IR, e Rt SR U S5 B 7, T A BB ALA DU A 4 3 O DU F5 AR A A, IR
TZITFERA B A S, R ALK SEANOR A0 A S A B R D S BB 2 A PR R AR, IO TR
M2 R ) L) % 8 B B MA .
3MRL S T
31K R

AR R BT TN Z AR ML AT 2016 SRRl B H A 4 i K B B 500
RPN, =R R RIFLEER 16 5. 26 S 28 S&HHEMARIM = LRBEX R, MLlir
FT-RL T AR 24.42 g+ 20.05 g+ 23.25 g.
32T AbEE

T A2 [ i 2R v e BBORE R Vi B SRR A1, BEAT R T K A 56 B T RUK R #1956 30 min, 22 )5 BL70%
LTGRO T 30 s, RIE5EHE G LI KBERR 3 0 ¥R LL 0.1%I1 HeCL ¥R 6 min (71
BHHREG), HLULEAKMEE 6 K. HEETERJEH 90 C R /KZEMTFRER, HTEIRNRIE 24 h L
RN FHAK . ZJ5HLATRRZK MG 3 I, HARERT 24 h J5 153 IWOK 2K B #8 B9 R+, IR 4%
W TR R K 726 F, DA E P IRFRAEE G TAE S e k.

TR AT T, K2 v B AR BT AL R 8RB 1 T R OKAL B A W IR I AL B 42 b, RKOKALBRA
HWEREIREN 0.3%. 0.4%- 0.5%=PALBE K — x4, BB AR = R SR T HE SN
250 KL, FFEcE 3 ANEE . KK ARG, K7 HICR/KREZEE 3 I BRIRFRS: 3 min, 42
FhZE MS FEARRFRIE b B SRR (2542)C L JEREBRAE Y 1 500~2 000 1x, YERERE TR B H(OE/HE) 14 h/10 he



3.3 B4 Ab 32 K it 2 F A A T

FfHemh TRy 7R dE LREIR 15 d R RIS BR PR, WS ie 3¢ iR«

HEF AR (Yo) = (K H 7 It AR R KR/ B2 o )RR A1 580 < 100%

FST 28 (Yo) = (1 H L AR AL R S04 1 SR A A 1 40) < 100%

FIRES) T 23577 30 d ), SR 44 (BD FRCS Calibur) 7 #1320 5 75 545 21 ¥ R AR AB A I F B4
fit% DNA AHX & &, WITRHEAREAT Y R AE, R & R SR T2 2 0E S,

LGRS 32 (%) = (F 32 7 HIRE R B BT FE R0 < 100%

R ARIRATAR 2 52 45 R SRR B R 7 (B R, AR )R T A AR 0 W BRI A DU i B
PR RRAE R AR DU 1A ARER AR SE UL KT pkdE AT 2R 7%, AR I EE 30d —ik, 3t
ARAR 4 o T AT S BURIBRZE RS v o s 2280 iR =N R N B A -AT R PRI, it IFit 5
FEAE R R A AR AR A A2 AL i o LR A8
3.4 HIFHHH F TEAF G K MR T4

AR I A B SR 25 SR, BE AL HCARAR PR IR DA (B84 9 60 )% DY s 4k 5 47 Sy sk R A5 A ol A 4
Bidi, BUOORAY Bim g ot e, RS R RIS S, R E. A EREE R PR —
AR AR T IE RS 10 4, BT R S PRIEATINE -

T A7 /D B PG R N S R B TR 3 b, BT Olympus BXS1 25T, THEM T
TR DA SRR S H o = AR R R S A AR DU R R 10 A, AT RBENLE 3
AMERR, BEMEPRBENLERUT 7 3 4 IR TR i B EIRIE R 2> 10 MR DA S A% H .
3.5 Jefh fh it B sk 1

THR 8:00~9:00 B, VIERZEMAUR 3~5 d WARR BRI, TGk AF TRIE TR 0.2%K
IKALBRIER Y, T 20°C AT R HALEE 4 h, JoH-RUEEER T 4°C FEEMEL 24 h BLE, FRHEEANTN
1 HC1 HT 60°C (7K I8 AR ES 10 min, K% HUE B2l e {84 Olympus BX51 BAEAE 100715

TG Y AR BOHA RId %

3.6 HE T
AAREA# F Excel 2010 A1 SPSS19.0 4% BT 4555408 1HE AT 79 b1 Je Ab 3
YE& TTHk

FRAWHE MBS LGN, BBt Bdaor, wXXEES8N: BRI
TN, ZH5RBBEE, W0, 5EREHE T S IR TSR AR M AT TR R AT A,
Z 580 AVFIRS 5RO S5 TAE . AR # b 5 R S R & 1SR .
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