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B E.HW BEEYE B Dioscorea zingiberensis FIRRE R, UPAH = . HEF T I EEFTFTHIT F &0,
FiE URIBLEEFSANEWESHSGART IR, RARR FELE O GARALBERBBOKMWEARE
B OBFEPBMKAME. E8 RVFEE T REAEEMEHEFRFTHE, HPLL1X10° mg/L BOKMEK
BHRBE U HERE, FEFRAD 5. 2%, NEEEES ZFEEEMAL, ZEEIRES ARER. BHE
WEEHERA. &1 HEERERERK E4KES BHREFGETHARGHARBESS/EREN EREHE

B —RENER.
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Inducement of tetraploid Dioscorea zingiberensis
LI Yun-he!, HU Chun-gen?, YAO Jia-ling', ZHANG You-de'
(1. College of Life Science and Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. College

of Horticulture and Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Objective

tial breeding materials with high yield and high level of diosgenin. Methods

To create new tetraploid resource of Dioscorea zingiberensis in the hope of poten-

Callus with tiny green buds

were directly soaked in colchicine solution or cultured in medium plus with colchicine to prohibit the isola-

tion of chromosomes and induce tetraploid mutants. Results

Tetraploids were achieved successfully. The

most efficient treatment for inducing tetraploid was soaking the tiny buds in 1X10° mg/L colchicine solu-

tion for 24 h, the inducing rate could be up to 35. 2%. The induced tetraploids exhibited notable difference

with common wild type (diploids) in morphology, physiology, and microscopic structure. ConclusionThe

tetraploid plants show the advantages of gigantic size and vigorous growth. Thus, the established tech-

nique system to induce tetraploid from tissue cultured callus would provide an efficient alternative pathway

for medicinal plants of Dioscorea L. breeding.

Key words: Dioscorea zingiberensis C. H. Wright; colchicine; tetraploid
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J& M % ¥F Dioscorea =zingiberensis C. H.
Wright, B X KA HE REFHREFRE
(Dioscorea L. )WY, HERERAEM . HRRZZRK
EHEH T (diosgenin) W FE[FK, BFEHTES
BE ERERMER EMENEORLEES 3 kX
HMUMERAYREREREN. ATAREEERAIMH
B, WERATY, B, T EFERNENER
FRREHEHTC, B E AR X LY. B EET
JEM B A TR B, MR R IR H, B
TCEBERB TR, T E&EE 16. 159, MBE TR
1%~1.5%, £EZFEE , X F245 YR, /LA
AHZF/EHERERR TR &, ERNH R
BESIRBRA RS . Bk, AR R X E
BUAAT T WAERIE AL ER, DU IRAG JE A 0 A
MR Rt — B B R AR Y R

1 H¥E5F*E

1.1 bR AT ESE M S H IR R bR 990257
B Rl kR FE R (5] ABEPTE R

1.2 B

1.2.1 BEHERUEERNES . RAASRERTH
EHEHEAERER, BN AGHAR, HHAMLEE
B3 AR, ARM T EAEGE D, (OERGASH
B ZE VR DR R BEBOK I BB 2 9 3R 4
JEL» SR G B R R A B S Bk K AIL 2R B T B 5
B 4 B B AR RR R AR () BRAES
e 6 T4t 2 K 7 10 RS IR R BEE AR K AL B K O W TE
LT 60~70 r/min {45 PR BARE 4b BER R A6 [6] , 48
HRER 24 C. FAEEKMYE 3 K, IITHBER 4
F AT M SR e B B R S B Il 2 H B B e s op
HE 4 8B AR AR,

R1 FRALBAR BAURRERLBHEBEERAHERLEENENHER

Table 1 Inducement of D. zingiberensis chromosome doubled by two ways with various

colchicine concentration treatments at different times

®ES HEKE/(mg - mL™Y)

AT AERE AEBB BRI RUE/% RER/G NERR/EK NEEERER/%

1 1 IMAEFES  28d 25 25 0 180 0 0

2 2 AR RS 28d 23 23 0 162 0 0

3 5 MAEFEEF  28d 30 28 1.5 156 0 0

4 10 MASEFRES  28d 29 27 6.9 141 0 0
CK1 0 KmMBOKILE 284 19 19 0 86 0 0

5 0.5X103 B 24 h 22 22 0 110 3 2.7

6 1X103 B 24h 27 20 25.9 105 37 35.2

7 2X103 B 24 h 18 8 55. 6 55 15 27.3

8 4% 103 Bl 24 h 23 4 82.6 32 8 25
CK2 0 THAER 24 h 23 23 0 120 0 0

9 0.5X103 BH 48 h 25° 18 28 89 4 4.5

10 1X103 Bl 48 h 20 8 60 78 29 37.2

11 2X 103 Bifg 48 h 22 3 86. 4 14 4 28.6

12 4X 103 B2l 48 h 21 0 100 0 0 0
CK3 0 THEAKEH 48 h 29 26 10.3 123 0 0
1.2.2 4 E . BEHERNGENEESRARE BFEEHTEARRGEN. 1~4 SABENEHE

M AR T B L R R A T B S B T
24 ORI - 3 KA P8 E Partec 22 A 7=
it 5 5 BRI EOW 52 77 1k o 43 B0 5 Xk R A AR
Lo b A R DNA & 8. RAREE KT
BBREEFGIE.

1.2.3 JEBGM R BIEIRE LA WEE W BB
VU f R AR 5 AR MR BR B BR R L P L P 5T L
REB.RIAKRAMSRENEE RSy i
(POD) & .

2 GRESHW

2.1 DUfFESHERTES

2.1.1 WRARLEITEFTBRB LB NF 1
AT LVE WL R R E T R EMBOK R R ERH

HLANMES BB R B R WK BRES
2 SHARRIEMN F B HMK, H R 48X
RV T 10 AN BR B B SR AR T 20 AN B
R KU A WAL, 1.3.4 BB 08
ERE 20 MR AT B MBRER R RIHE W
BT, 1~4 BB ZEERFERR R 0%,

kK ALY 2 7K 7 12 M AL T S R A AR
SRAEMMB. 7 5~12 B4, 12 B4 LT
TLRAE RS AN T AEE P ARRKE R R B
YL ] 24 BB 5 S 4 IR L BB BKOK AL R B
GHSRETERE T EHE B RNESRRE.
2.1.2 IR B J b 3 ) % 0 35 S T B
SREYHW . NFE 1 TUFH, RABKME KB K
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BHAGASSR MEEENBESRESRERER
PIHEK. 0.5X10° mg/L BROKALZR K ¥ Wk 38 0 Ak 382
24 h, B A AL HRIE T, H 7= A 1 DO AF iR bR AR
Dy RAE 2. 7Y B EERIERK P 48 h, SET-FH
28%, , PIEARFESRBAAE 4.5%. 6 S4H,H 1X
10° mg/L BOK L E BB WA TR 24 h, HF LM
FIAE T, USRS R R 35. 2%, &b BB ] 2E K B)
W hESRERER. N 37. 2%, Bl s TAH
mHEE K, ORI ENFEFERARE ERAHHASR
HILT-REL 0%, RE KD, H 2X10°mg/L &
KAl AL BT, AT 24 h(7 B AbTE) M R FE TS %
¥ 55. 6%, 48 h(11 SABEME T EH X
86. 4%, MR IMEETEREN 28.6% ., KKKl
ERBKERE ST 4X10° mg/L B, 403 24 h(8 B

AEDMFET-ER 82. 6%, EKF 48 h(12 S48
W 2 FWFET=, 7 W 4 X 10° mg/L KKl E K BB E
BHRAGHLRESEZEERNEENEKRE. &5
EZRAGHLAVBRERNBRE R OEEES
R BEFETEFRPEERNFYREERRI 1X10°
mg/L KM BB R EWAGAL 24 h,

2.2 BT FMRAY A HER I B A M A

2.2.1 B0 ASOR I - 5K v R ACH: B B Bt
43 1 BUE v 3 BN BB RN AR AR B g o B,
0 B AR W LA . B kAT R E R R R 4
W5E , F— b BRI BOR A F 5 000 N4EME. U E L
RERE 1. AREPESEAUKRHE TR 213
MR R eb  BELARE 107 B BEIT R0 L 9 O A5 4R
HFEH 48 #k.

&

Tor e Nem et OA e ]
1 1000 0.7 0 0m 4n [ K]}
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1 kOBAMBKIELEGHBEHREHS DNA SRYGE

Fig. 1 DNA distribution chart of D. zingiberensis leaves with control (A) and with colchicine treatment (B)

& F Partec DPAC 3k {4 x4 i = 40 M2 {X B 3h U

W DNA B4 E#T0HmERY, B 1-A Fix
Bt B EH A DNA S B4 HAE, RE —4
¥, B {H % 50. 70, B X IO A5 K E 1-B A4
HyEHEHMH F DNA S B/ E, RE—/1 %,
ok, W (B 99. 10, 5XF BB LA 1. 982,
YT 2, XA B MG EH M DNA 36
s T B SR i,
2.2.2 EHYPAME R R .G W 30 4
U Ep s 3, &R 85 % A L4 H
P i (KB K 2n=22=140 B, W B 5 H o IO 45 f AR
B. &FAPEEKERWEETEH 99025 5hk
O B BB R 2n=20, % &, AR
HEA R AR MENEKRERE, 2 AR 6K
B R R, AR 40 M e B R B H b 2n =40, Ry IO AE
AR B R 0 A R, AR E R
WFEE, THKKINEBRSLENERNER
7= A B DO R AR R R

2.3 EHEHNMFGES EEEREYFRFIED
HE(E 2)

2.3.1 AP HE BOKAL R AL B S KR B bR 5 X
IR PR L3R, S B, M M AR M B R A
BEHESKAETES, M FERESRS, MK,
EHER,EO%,

REEHRINERE 3 AN, NERGKESF
¥4 10. 31 cm, W B (CAEE)FE 9.61 cm, —
HLERARE, NAFEAMKNZM 1. 18 mm, ZfF
RAEPRZER 0. 83 mm, ZEER KB, Xtk
g B K EE R 2. 08 om, i PO A% 45 4 Bk 0 0 H
FHKER 2.72 cm, WA F K E A X B
# 131%. %IRRT R FAER 2. 15 om, PIAE
Ry SR 2. 70 em, PUAE R B 5T N
Xf BEARR 126% o
2.3.2 MR B HER. B ER A S &k
MM BRERAETHBEL, RE 2, HpZ
RE{R 55 MU 4 BIER 100 MREA AT IESTHE .
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£2 PEAEHRRN-_SEBEHERBEMEEILE GLs,n=100

Table 2 Comparison of microstructure between tetraploid D. zingiberensis and diploid D. zingiberensis (x £s, n=100)

. RILK/pm SHAE/pm SAK/KAK SAFE/C » mm™D) AR 2 MR I D /RN
=473 8.8541.80 4.12+0.74 2.17+0. 35 914.57+1.84 14.79+2.83 20
Pk 12.65+1.87 5. OO‘j:l. 06 2.60+£2.20 661.17+2. 39 24.93+3.24 40

£3 FARAGSHEEHERERERLR
- e Table 3 Comparison of physiological index
s ﬁ ﬁ between tetraploid D. zingiberensis
o4 : @; and diploid D. zingiberensis

i : - — ik m ik itk /
i /(mg+g ) /(mg-g™» ZAEE/ Y

HEEa 0.72 1.31 182

HgEDL 0.39 0. 49 126

g E 1.11 1. 80 162
A RRE T 91.7 50 54.4

SE AP
‘{; : t’f{;&» .

A-TfE MR S AR AR (BRED , 2 A R BN
fE AR s B- A A RS TL R AR T 40 B o B 0 SR C- I S 4
RS TL R AR T4 M op i 0 4K D- A AR R AR R e R 4
2n=20;E- T BRI RF 5, 2n=10
A-left is tetrapolid plant, right is diploid plant (transplant
seedling) ; B-stomata of diploid plant and chloroplasts of guard
cell; C-stomata of tetraploid plant and chloroplasts of guard
cell; D-chromosome number of diploid plant root tip, 2n=20;
E-chromosome number of tetraploid plant root tips, 2n=40

2 EHEHREAEKRS ZSEEROILER

Fig. 2 Comparison of tetrapolid with diploid

plants of D. zingiberensis

M 2 T LAE 28 Bk R SRR RO E D X AR
#9169 % , BLEA SR AHE R IE A S ERL LB 1R A
B, BmAYER.
2.3.3 ABEROER ARITLESL,EHE
B 5 AE AR G, R R S B BN, R
Yy B Y E A BT R RN S AR —
5 A K WY O B BE R AL IR 28R, 1 AR
K, Sk RE RIS E RS EE T TE.
R MTERBESERINE K, WS T EH
KRS B BFE TS HAERSERIEE
HEXEH XK.
3 it
3.1 BEMHEHRNEEES ERERKKIERER
WHFREBEZHE, HBERERAN 4200, &R

%R FAROK ALK W BR300 B B
LR, B S E RS FEE AN, R
A B EHFREER P, AHALRE
AT AE 10~15, B 44, 7T LIRS A
ZH K, KKERTHEER, £6 SLHE
L MU 20 MR AIRFEFRE T 37 BRIUAEE
Hidk. FE BN E R BR 7T LA R A S5
BEAREEHHNREEH S KBREE, £ HEE
EEFERB AR, B E R AR
R ERRE, X REETERTRNERT
AEM T EARRIEFAM T AREHHTRR
Yo te % L 7E FH IR) 5 20 S5 BRAR R IB R 48 S8 T 3
%, 7 LA 1 PO bRt 4 S Kt R AR M » A T RE AR
MO Ve B R, A EIE N E R S R
Ry .

3.2 HREEEE.HAREKERBENRFETR
PSS R T B KRR (H S 3% T, T HL
DA RS T R S A bR e k. A4
A0 3 A T 25 A bR RO BRABL AR - 40 DNA 1Y
HG A B, AT DA B A E 0 A AR L A B R R T
BEHMHBREEHSHEERHNR. APFRE
RRY, WM AR S g TR R AR
AR YDA 9 » (68 9 3K 40 B0 AS0KG: W 9k 15 ) B D A
HROARREERE. BESARREAKRERHT
Wk R Ak E R R, ARG
A RSN REERATSERESEEEAR
TF) 7, TT LA A 2 M BT T EL R R
547 SRR 5 A K A S B A O 40 (U
SR A KR, KRR AR AR R X R Y
435 4 bR AT 0 B 2 2 L R LI LA R
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Rapid propagation and breeding seedling techneque for Dendrobium chrysanthum
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