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DREEMNZBESHFTFREE

B, WEE? BT, GA LB, FaF, EE, KHFE"T

YT AR PR ST FRF ARG, AUM 311300; 2 H T I 22 X A MRB AR HE T ty, BUM 311300

WE BT RKE IR R LT B4 50 MR, ST FEM—ERMSEYH ARG, 245140 F
PR NI E F — R I F B, segilid A THE SIS EA M0 RIERER. EMFEME, BRE4EE M ARK
b E BT 5k e 7T (Dendrocalamus asper) A4 R 3R L, 43 A% VR0 B 10 A 3] 44 1 5 6 VR B 26 5 SRt e 47
JE P A AL SV AT ROKAN ZE b B . 5 R B, W T G AL SV AL R AR AL 28, JiE T4 B V% 1 FH 50 mg- L™ Rk KAl 2% b 78
1 2R48-T2/ N RUR et o SEIR LIS B AR REMRBARR, Hrh st 7RE . I I :Ram A ORI BT A AR A bR, B Th 75 3 e
AR 168k . RS ARG 50, 100 mg-L™ BKKAIZS b FRAS /NI 72 A ) et Il IR B i %, (i
INfE21.54.54% . SR, T AR T ER, BE, TRESAEKX, BRIy mEa —E

DUtk . BEFUHRE I H 2 TAT T E AR B R R R AE Z AR ERER, N BT R ARt 78Tk,

X SRR, BOKANER, BHR, HEa, 2
W, MEE, BEBE, &/ LB, AT, XEE KHEFE (2025). SR 2 Hkmis T LS E. mYEik

60, 246-255.

VYN EZ MR, EF 2 EFHEAE
BRVES. RO ACEZ BENE. FERHT AT
KBEWBRNEEWERZ —, 7ok 8 7= {H e
20214 £4353.6x107 /76, 4 A [ 2 [ Ak
ANz — (B F ARG S, 2021), 775 LA
LA O F, DR AR R B 4 AR 5 /) (Zhao et al.,
2021), RFEJEE = (5k =%, 2021; mER,
2023; 7w M2%, 2024). 2R T HIFE R WK HAE
WA R E SR E(Sun et al., 2023), 4T
TFIRAL G E P K R, BIE 5T FALE
F R IE 5L o

T ATE 28 75 Y 0 A 0 325 i 38 85 2 I HE AR MR H:
ANPU VSRS 2, DR A B AR AR N T
SRS 38 SERAEL AR PR AR B ) AN K 45 5 T,
N5 T 25 E P OB ol B 5 & Rl il 5 1) 1 2
B 3, 2022; 205, 2023). MM HEEE
FE N N T EFMBEEAR, O 2T &MY
t. 40, Correias(2023) % HILVU £ 4444 & #ifi (Sola-

Wk H 39: 2024-09-18; 252 H #1: 2024-11-15

num betaceum)# — 5 1A A B R HTF A8 /1; Man-
gena (2023)ilk 5L 2 %54 K 5 (Glycine max) & A 22k
s E IR IR ST N 2 AR E R TR Y
FAREAMLEE L . HTYEERIERLRK, &
WPEZE, UHTHTE I 2 18 AL 515 AR VR AT 2 A5 K1
S (AR, 2012), Hr RLAKKALZ BN H &)
iZ . Zhou%5:(2020) LA (Zingiber officinale) ) 4l i 25
BONMRE, FHROKALN 28 AL 28 5 % 2hids S 77 26 DU % 44
%, Wang%(2020) LA [E &k (Cerasus humilis)
ZLONMEE, AT R AKKAI 3R AL 38 AR DY RSk o 1
RPN A TR B AE XS PP ALE 2530475 S . B
TRV TEAC T I L A8 A T B 25 S A%, =
FON H AT 2 A5 R T5 AR 2% ), TR A AR H R
XAE T K HAR AT E (Qiao et al., 2017; 1R
| 4%, 2020).

I, sk & & 77 (Dendrocalamus asper) N K A £}
(Poaceae)!T IV £} (Bambusoideae )4 77 J& (Dendroca-
lamus) KBS AEATHD . HARIERSE HEFRFE, £

4T 5 SRR (No.2021YFD2200503-3)Fil k2 25 61157 011 2 3 345 (N0.202210341015)

* JEIRE# . E-mail: Ixc@zafu.edu.cn



—FhEIRME R SR A HAER KB E, ERMEI
F AR NI, T L2 R AR SR R (R
V&%, 2018; Kong et al., 2020; Charoenphun and
Pakeechai, 2023). Kl TSN E, WH
T RS, BAA W45 08 (Mustafa et
al., 2021). AHFFAE CA 15 SR A RAT B AR T AE R R
3L At - (Zang et al., 2019), LLISRERAT I &
T RRL, R OKA R BEAT A2 AR AL B, %)
HYtARB H AT INGS, SRR SRR 1 Sk e AT
ZREREMER.

1 MEERZE

1.1 SEIeHR

SEIG A R SR AT (Dendrocalamus asper (J. A. et
J. H. Schult.) Backer ex Heyne) 2 22 B AE 4540
% SR 953 (Zang et al., 2019) i S5 IR A&
2 23((25+3)°C, WEE55R), 7RG GH B 77 3k L aEAT 4%
REF7((2543)°C, WEHEFR), HF30K H H1 ik IRk,

12 SEWH%E

1.21 FokLFFSIE

Wk B S AR (0. 50H1100 mg-L™)
KAl Z (colchicine) (M4 H g A= TAE ) FI AR RS
FRIENCH TR E T @G 4324 . 48FNT2/Nf, REA
HETE P 2130 e i di 2R . SEBG 8 R 3R, WRIAEE IR
LAMSH; 3-8 AR 25, pH5.7, ¥hn1.0 mg:L™" 6-
HEFLIES(6-BA). 1.0 mg-L SN (KT)F10.25 mg-L™
ZELTR(NAA).,

[ (A 1 7R VR B R A A A RV EE (O 204 40,
5041100 mg-L™" )Rk K il 25 iy [ 4 8 7 56 A B0 ol {5 411
U7, 14M130°K, FFILKF #7208 @i, sLimE R 3
UKo [ A3 3% 3 LAMS R R A B 57 3 977 00,5 mg-L ™"
BEF  (TDZ).

F B IR 280 AN R 7 AL BESRAS  A H e 72
Z£42.0mgL" 6-BA. 1.0 mg-L™" KT#10.25 mg-L™
NAATMS [E] 44 35 772 56 B kA7 0 A3 9% o 35 9% 2% 1
SRR 945 pmol-m™s™!, g A 16 /M N i E/8
JNE RS, W N(2542)°C. 30K 5 Guit i 2H 4
L FEM L E,

BB BRSO B AR ROE T L E 247

ey A 2R = (i A 4 234 A B0 B 1 A 2H 23 8 5
100%;

S E=(H I gk B A H B H I H R
¥)%100%.

1.2.2 HFEHERMEZEIH

X JE 4R S 6 41 AR B0, 48 A CyStain®PI
Absolute P£51E2 #T k55 & (Sysmex, HA, M HB
M A 5 RE S HEAT AL EE, 4R )5 I cytoFLEX 4
Hr 7930 40 i A (Beckman coulter, & )47 07
AARBAE R O emit 5 & TR R I,
I 3—4 T AL A BGR (S 5500 pL), SR 7]
R ) EI60FD 5 NN To 4% PRI A AR R, 2R A
BH60F. ZARERE IS0 umuERE g, A2 mL
UM G, BEOGIE E 30-60704h, f)a LML

1.2.3 ¢ARFE S
1231 HATRESILNE
WS RE T A, AT i . SRR
A 75 (2009) 37 7 B R R o YIEUH
BRI em®ME AR, A 50205 ACK R 2 R K
TR b, FelRKEER S, f# I 50% % SR et
HATIE A ER2/N 0, WK T3 G, fER%EK
TR A F R A% 2 S8R %, BRI TR
Fo RTJRTE e T X A fLdt T g thas, I
SR AR .

W T 2% =(20f5 Bt W T R T4t i £k B /47 4
i34 %5)%100% -

1.2.3.2 MR@HIEHRNE

B R R AT o, BRI T R AT EF YA
YUY H 7 ELYS ST RORE SORE B BE R B, 2R 1K
B2l 5, 1151 ) X 75 AV =38

124 WSHEHER

HEHUIAL J5 e 3% 2 KM A A2 K90 K 1 B A= AR R L
PRIN RS AR (12%) 5 3k S 2 WX IR ik (18 %) 28k, it
MAEE A K P ERZ5 mmit s L5 2-6 1 Ak
P R R SE AT R, RS A KT b

1.25 HESH
PRI A 2R B AL B IR AL, A8 AN [k FEAK
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AKANER FI AL E R SEBG 20 . Ge v e B 2 R S a6 21 dn s 4
LU e, i R . bt i LB A A
fife 35 45 K BEAT L ER I, R Imaged B4 X ) T4 A
B0 B8 B e iy ) 5 R AT DU A . SIS H i
Excel® {5 & 4b 3 . FISPSS 22.0% 43 4T Duncan’s
R REEST.

2 ZR5iTe

2.1 FKIMFFFHR

211 REERFEEFIVR

TREE AT T, BROKALZR 1R B A0 AL 1 [R] % ok
R A H SV KRS B B . B B OKAL
FIRFEMIE N, AL MR R FAas, Fr o
R 2 BRI . AEAHF AL RIS 8] R, BE 5 AR 8 77
SR RO R IR B3N, S5 SUE R T IE &
(1A, [ 7 fe s 23— L T B (E1B). 1T
TEAb PR AR FE [ 78 (R 25 A1 T, B A BRI ] 7R 28 K G o
iR B K s . WA SUE AL 5 1k 1
WE, FI50 mg-L™ B Al ib #1155 41 414872/
IR ALE

21.2 BEFEFEREEFSUR

T AR IR A, AR BE R OKAL X @G H 25
Mg = BEARELAE B AL R A F] . H A 50/1100 mg-L™
FKKA 25 S 56 2H 1809 20 23 HR 30 ™ B 1) 3 s A L % (&)
2A). o SRS A AR R B RO 2550 4 4 2
AFARTR, K P20 mg-L RKAKAL AL 14 K 530 K i
P R B A AR B AK (B2B, C), IR ERK
A1l 2R K B [) Ak B XS Al A5 2 2R ) S M /N o TG AE 40 A
50 mg-L~ R AL A EE R, o b B N ) 45 46 FE 14K
A R AR R A A, AL LSUR
DR, (B @0 B4 A R A, R B ()4
(KI2D, E). %L, fEFAE FRES, HTiEF 2 A
AR KA 2 AR T-50 mg-L™", BE bt 145 .

22 BEEHFEKEN

Z YT B KB T A MR SA KR, b IR T
Pho K scob AE AR RN IR LR PR (6%)HEAT %08, 45
S, O HEZH AR 6 5 5 FE V(A AL T 16040 (EI3A),
S5 25 3 43 AE R A KT 9 o 5 P U AE 1 T 3204k, 3R T

) B>
&
®
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= N N W
a o o O
1 1 1 1
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cd

10 A de de de

Callus browning rate (%

Callus differentiation rate (%)
)
o
o
(o}
o

Bl TR AR ORI R A BT SR e AT AR 2 2
EES

(A) ASTRIFR KA 2R P AAS [F) Ak R I 1) A 2 2L AL %5 (B)
AN TEIAK KA 22 R B FIAS [ b 2 ) 8 A LAk e . a7
BHE+FRAEZ (n=10), NENGF R R F b 2 57 B3 .
Figure 1 Results of colchicine treatment of Dendrocalamus
asper calluses based on liquid suspension method

(A) Callus browning rate at different colchicine concentra-
tions and treatment times; (B) Callus differentiation rate at
different colchicine concentrations and treatment times. Data

are means + SD (n=10), and different lowercase letters in-
dicate significant differences among different treatments.

28R BOKAL 2R AL 2R 5 4 A% N IDNA S B3 N 1 1465
(E13B). Ak, 7 2k S i 2L KA MR AR X 9% /6 5 P88 DR 41 1
LAEZ15004L, &7~ H 20 M N DNALL T HEZH 384 12
f5(EI3C). TESRIRAATIR, FRATRINIRIG T 148k G
AR N5 FE Bk (12%) (BI3E)FI 24k 22 k00 15 4l #k
(18x), ZEREIR, FMIARFESAHA N HE 44
PR)IZ 2 - [FAA R 3 3R L (3HK), K YA
15 AE Rk SR VR T R Bk (13%8k); HA, RAI100
mg- L™ BK KAl 29 s B 3 A B A8 /NN 7 A 1 e £ A
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(A) 0. 50F1100 mg-L "R /KAl Z /b HE30K; (B) 0. 20, 40F150 mg-L~" /KA ZALEE145; (C) 0. 20, 405150 mg-L~ Bk il b 2
30%; (D) gl s; (E) @GALMER . BN FIELARHEZE (n=10), AFE/NG ZRERRA R Z R 5% . Bars=

5mm

Figure 2 Results of colchicine treatment of Dendrocalamus asper calluses based on solid medium mixed culture method
(A) Treat with 0, 50, and 100 mg-L‘1 colchicine for 30 days; (B) Treat with 0, 20, 40, and 50 mg-L‘1 colchicine for 14 days; (C)
Treat with 0, 20, 40, and 50 mg-L‘1 colchicine for 30 days; (D) Callus browning rate; (E) Callus differentiation rate. Data are
means = SD (n=10), and different lowercase letters indicate significant differences among different treatments. Bars=5 mm

GRS R 2, Jt6rk, YLt iRinfi#ik54.54%
(F21)o PR IR BB B AL 1 AR W B0 D,
3k, (HafA R BRI AR R -

BeAk, XA (K3D)MHEL, TATUWEEF|18x 5
KA S ATI BT, HAEPREBEAE N B
EEFEREPARTE NN YN 7 L i U St e RN (S
3F). RBZMRRARKARTIL . XA aELHT
Qett kI AL EL

23 HEEHARES

2.3.1 HAXN
T EEB AT, A 2% 118 x b S it Jle 7 i A

FEARHIE L 56X FEPRAAAE € 2 57 (F4A-C) . B4R
B, A2XAEPRI I BTG OK, T18xAE PR - A
XN o BRI, AR R SEEL DT T, 12x A1 8xHE IR
xR, LIRSS R, G A xt ok e
Prit B RN RE 25 77 A B35 5, By SABE A%
PEACTH A R T AT 22 53 -

232 MREYIEREH

XoF 3 AR P 11 T Sk EH AT I R A ) T HEAT R OM R,
FHMELSHH A BEEU L L. TREBEE. 481%,
Hex M LL, 12xA118% b ofe f Jp 7 i i 5
DA b NER R R E R IN(R2). AR, 12%
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Figure 3 Results of flow cytometry analysis and morphological observation of different polyploids in Dendrocalamus asper

(A), (D) Control group of hexaploid (6x); (B), (E) Experimental group of dodecaploid (12x); (C), (F) Experimental group of oc-
taploid (18x). Bars=20 cm

w/L  ERECRATR AR R OAIN R

Table 1 Chromosome doubling rate of regenerated plantlets of Dendrocalamus asper

Colchicine concentration Number of chromosome Number of regenerated Doubling
and treatment time doubling plantlets obtained rate (%)
Liquid suspension 50 mg-L™", 24 h 0 7 0
method 50 mg-L™", 48 h 2 7 28.57
50 mg-L™", 72 h 3 8 37.50
100 mg-L™", 24 h 0 5 0
100 mg-L™", 48 h 6 11 54.54
100 mg-L™", 72 h 2 6 33.33
Solid medium mixed 40 mg-L™", 14 d 1 1 100
culture method 40 mg'L™", 30 d 1 1 100
50 mg-L™", 14 d 1 1 100

FEARIO I R N47 12%, . TREEESHE A,

160.40%H111.54%; 18xHE#kH F 5 £ 1 41103.72%,

b FTREBEESBIN144.14%F1109.46%. ks 2.3.3 TREHRIHEMEKN

B, PN SECD KA AT A AR K 3R A SR AT R 2 B AR L S Ao 22
b TREEESREN, BXAE AN SR R, Sexxt AL b, 12xF118x ik 2 B R 1
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(A) MEEELES; (B) MHCHES (C) KR EEL. Hi N FEMELArEZ (n=10), RRVNG FRER3M AL 27 8.

Figure 4 Morphological characteristics of Dendrocalamus asper leaves with different ploidy
(A) Comparison of leaf width; (B) Comparison of leaf length; (C) Comparison of aspect ratio. Data are means + SD (n=10), and
different lowercase letters indicate significant differences among the three ploidies.

R’ AL RE T HRSE T

Table 2 Analysis of leaf tissue parameters of Dendrocala-
mus asper with different ploidy

Ploidy Blade thickness _Upper skin _Lower skin
(um) thickness (um) thickness (um)
6x  82.83x7.19c 9.47+0.56 ¢ 7.19+0.30 b
12x  121.86+5.30 b 15.19+0.86 b 8.02+1.58 b
18x  168.74+11.47a 23.12+0.53 a 15.06+0.50 a

Kt 9 P BME AR AE 2 (n=10), [ 5 BUE 5 A [F N5 7 B R R
Stk 1A 22 57 5

Data are means + SD (n=10), and different lowercase letters
after the data in the same column indicate significant diffe-
rences among the three ploidies.

R D4 K (KI5A-C). HImaged # 4 %t f T 41 g
[ B2 AN B B EAT e e b, 4 SRR W, 12x AR
15 T K 1 11140.10%, B2 R4 19.32% (33).
AL, TE18x Ly AT | N R AL, %
B T 20 it mey PR 155 L (5 D), LA T2 48 B 26t [t
F 5 1 3 i 1 = (EI5E) o

24 Vg

PERFG XY, SR 1T B 2 M0 R R,
F BN AAERE = M AR IR E X
SR, BT OGHR L IRFE AR K SRR R B ],
SR B e A7 ek Ao B 3 B JE 5 Hh X (Zang et al.,
2019). ZAGMHE MR —FE R EF T, BT H
VAT BRI B, 7 SRR B 2 BN T A S T bR
L 2 A58 B FhRR e 52 R M A IR SR IE L RE 7, IR

TRE TP v, WA BT R T FE R
L 4 B T 2R (RS 45, 2023; FIE B ORI 2) B 5,
2024). fEXT T 2 5K & Fh7TH, Qiao%(2017) LURAT
(D. latiflorus){e 25 RS ME R, T8 T H B AR R IR
DNSAFIRRAT + A5 4d, BT R AT LT 2 51k F
Fho M5 €% (2020)%F E 77 (Phyllostachys edulis)f]
Rl 7R & ISR SEHEAT S, /15 T DU AN S
BT ARTELLFNF AL NSRRI 2 51k E
Fidh, AT FIFRGE S R K, S BRI RE
A, AR IR AR BT A g
OARINAE A ECR A IR, &I (R RS, Yeik
TS ) 248 e 2 o 2 A0 D 3% 7 240 o0, L 8 9 2 (ke
R 755, 2009; FE LS, 2015), EAWMLH, A
Xof I S e AT IR I A A AU AT ROKAL R A B, FAE
RGN & B @A =4, FORIE N A4 A
s, WK HbBE G T RS PRI PR A, B AR IN A FE AR A

AR AT F % SR G ARG, 4 RTEEAT
ZAGPR BRI, 248 2R X ROKALZAE A E LR
(MHOMESE, 2007). WEFLR B, BOKALER RATE—EHK
0 B RS 2 11 4k BRI R) P A R R0 A AR
ZAGR . FAERNEABOKAN R RERE 45 A T Ho-
T R LRI BT B 1 AR SR A, AT PR A A
TRAERGE IR L T B AR
TR AR, RS R R . RS
H, REORER R A TGS, AR EN A AT
2, T EOR B R BCE S (A B sE, 2015). i
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Figure 5 Observation of guard cells of different ploidy of Dendrocalamus asper
(A) Control group of hexaploid (6x); (B) Experimental group of dodecaploid (12x); (C) Experimental group of octaploid (18x%); (D)
Malformed guard cells; (E) Guard cell malformation rate (different lowercase letters indicate significant differences among the

three ploidies.). Bars=10 ym

:3 ARG S KA AL H
Table 3 Stomatal parameters of Dendrocalamus asper with
different ploidy

Guard cells
Ploidy -
Length (um) Width (um)
6% 20.25¥1.30 c 7.04£1.02 b
12x 28.37+2.20 b 8.40+0.81 a
18x% 36.54+5.58 a 8.96+x1.32 a

HAm R BE AR HEZE (n=10), [FFEHRE G A NS 7 R_ER R
3FfE M A E R T 2.

Data are means + SD (n=10), and different lowercase letters
after the data in the same column indicate significant diffe-
rences among the three ploidies.

FIRKK A ZR I, HL 75 1 ORI B2 M Ak B IS 1] I
P, B UCHTERAE L BORIREE N, e RS s
ZAHRE S R(PES, 2005). KRS H S mRLE
(2021)4b F K (Zea mays) A5 4 I 1 4 412 Bt

R IR A 2R IR B, B2 B IR B B R 2 OE T
5 IR e Py A A 2H 4R e A DA IR AR K Al 2R B i
WREEFIALFR IS [A] o 25 BB, X T By R A AT IR
BEHA, 100 mg-L™ BKKAIZS v i 57 JE 5 4
FRAB/ NI REWE SR AT 2 1 T AR T 5 G a4 I A5 A AR
et AN 21k 54.54% . [ AR5 557 IR B AR 1Y
FAE AT A MR, ERENA3%. 5
BB RSEI IR, DASSIESE S T S
TEM Z A=A fE v, 2 I A R R4 KF
140383 A FH R WE AL A U A 508, AN T 8 G € A o 5 A
PR 5 A AR B0 38 R S M R (2 R R R,
2019). LI MAMRTE F R OB, HYa
W5 JFAE VR B X AR IR, X LR R il
RIAEAEAR LS FGH B 22 RFAE L (Li et al., 2024; 7F
T, 2024). AWPFERM, WKL RS G ik
i P R T A, EL 2 e R B R i — e PR



I, TR SEOR RS B, BRRERE, i
Pl R4/ . A SEEE, A AN N AT
JEL B th, 2 £ e 188 T 16

I JE AT R S R T I B bR —
LR, R R K BE DR, PR EE R (E
TLARZE, 2023). AHFFL RN, 12% Dk AL
I NI BE K Tt bk, Fom R 2 B A T4
AT K, 7712 TSRl A7 F 47 2 T i o i
ZESA 2016; TITARSE, 2023). i H £ A
TR R ER P . JingE(2022) %) i (Malus
prunifolia) % f5 4 BE AT S VE 4047, RINZ fsfhnt 1
2 R AIMIRS 2L — AR R, AR 9 4 SRR AL,
JE 8 T SRR B 1 2% T SRE AT I UM

T VR JBE K KA 25 AT B TR Ak B 4 36 1 T SR
P e S 38, SBMEE R R, AWF%
A3 B T Sk AT 405 2L U AT YA RV 1 A
B AR R E AL, 4R, d TR A B
AL S HOKANE AR 550, 2RO i
WA/, AL 255 1 BRI e B i [ A 1 3 S R
BRFACRAT, LI B R R B R AT 1 5 L
IS, B K, B B R A e B . A
b, KB RIRAGE S DRERNT A5 RIS T BN
SR 27100 mg-L™" Bk K Al 22 1 001 B 35 3k Ak 19 4%
YLL1A8/NI, TERT RSB RIBEIRAL S AE T, %07 %
RE 2077 A e A5 () TR A bR, 3R A4 2 i e
A I b, 7 S K A 25 946 ot B 5 4 4
BOCIRIE . AWFTEE TG 140R12x kBB AI2H
18x TSR RN, IR H A4k 12% Tk Elf
o BITHT18x DR HOETHRRUD, Tkt —4
WL S5 A AR A ZE A B0 5 % T AR ek, 7 5 IS 4
PR% . GEEA R LL, 12x D Skm AT 1R D4
KN JELRERA P NG R, B e R
P B a0 e 7 TR - B AR A L Rk T S 2 A
B EREL TR TR S T BHR R 25K T
SREETIOPOE PR V0. 5L, ARTORER T 3
T T BRI B P AR R I 2 R B R R, ik
BB RL TR T 57 %

& sk A RA

OB SEIOHIERAE S LB, BS0SCIR; BB,
Iy, BT LRBRE SNBSS #FEF

BB BRSO 2 AR RE T L E 253

A, LB MERISER TR, Z5®30Tie; X
efl: B AR, MR SRIREARTT R, Bk
RS RSB HER .
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Efficient Induction and Identification of Polyploids in
Dendrocalamus asper
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Abstract Due to the long flowering cycle, unpredictable flowering period and low seed setting rate of most bamboo
plants, bamboo breeding has been a challenge in the research of bamboo plants. Polyploid breeding, as a common mean
of plant breeding, is able to obtain progeny with excellent traits through artificial induction. In bamboo breeding, there are
fewer studies on polyploid breeding. In this study, based on the existing regeneration system of Dendrocalamus asper,
the embryonic calluses of D. asper were treated with colchicine using the liquid suspension method and the solid medium
mixed culture method, respectively. The results showed that, based on the differentiation and browning rates of the cal-
luses, the better results were obtained by treating the calluses with 50 mg-L"1 colchicine for 48—72 hours using the liquid
suspension method. A total of 54 regenerated plants, including 7 control plants, and 16 chromosome doubled plants were
successfully obtained from D. asper using flow cytometry to test all the regenerated plants. In terms of chromosomal
doubling, treatment with 100 mg-L’1 colchicine for 48 h produced the highest number of chromosome-doubled plants with
a polyploidy rate of 54.54%. Compared with 6-ploid plants, the 12-ploid plants presented larger and thicker leaves, and
larger lower epidermal stomata, implying their superiority in stress tolerance physiology. This study provides an efficient
polyploid breeding technique based on the in vitro indirect regeneration system of bamboo, and offers a new solution for
breeding new polyploid germplasm of bamboo.

Key words Dendrocalamus asper, colchicine, callus, ploidy analysis, identification of polyploid
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