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In Vitro Propagation of PLB( protocorm- like body) of
Dioscorea zingiberensis C. H. Wright
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Abstract:To resolve the problem of low survival rate of Dioscorea zingiberensis C. H. Wright plantlets cultured
in vitro,a new micropropagation protocol of protocorm- like body was developed by employing orthogonal experimen-
tal design method. Compact callus were incuced in the axillary buds of the stem node explants on MS basal medium
supplemented with 2. 0mg/L 6- BA,0. 4mg/LNAA and 0. 6mg/LKT. Maximum rate of induction and multiplication
(4.25 shoots per explant) were observed when PLB were sub- cultured on MS medium supplemented with 4. Omg/
L 6-BA,1.0mg/L KT and 6% sucrose. Media for PLB roots differentiation was 1/2 MS + NAA 0.3mg/L +IAA
0.8mg/L + AC 0.3% + sucrose 1.5% . The survival rate of rooted PLB plantlets could reach over 90%.
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1.2.1 SMEKNEMHRAGELANESNIEE
EREMEHHERENZE, ARKbE XE K
B2 K,0.1% F K Z ¥ 8min J5, T HE K wb ¥k 3
Ko MBI 0.6 ~1.0cm WY B, R 7E B 0 A A

%1 BHERESHELRL, (A )NHBTHIRRER
Table 1

BEMEMEER LK MS BARERL EHTE
FOEAARE4KEL(4') MELRKRH, K
H4 AREESH R 6-BA2,4-D NAA KT, &% 4 4
KE(ERD , URBHY RN LMEENAH
AREROE W, EHREFRMHEIE To/L, R
3% ,pH 5.8 ~6.0,121C F & FE K @ 15min, #3F
K B 26 £2°C, )% B3 B 2000 ~ 30001x, )k
et 14h/d, FERE AR 20d FiEFHBHEY
SRR SEMIIMEERZH,

The orthogonal design L, (4*) and the experiment result of callus induction

HE 432 (mg/L) Treatment BEEE(%) DAL E KRR
Number A(6-BA) B(2,4-D) C (NAA) D(KT) Inducation rate Callus growth status
1 1(0.5) 1(0) 1(0) 1(0) 0 x

2 1(0.5) 2(0.5) 2(0.2) 2(0.2) 3 BRe BAE
3 1(0.5) 3(1.0) 3(0.4) 3(0.4) 10 HEe BHE
4 1(0.5) 4(2.0) 4(0.6) 4(0.6) 10 HERO,RB
s 2(1.0) 1(0) 2(0.2) 4(0.6) 56 g6 HE
6 2(1.0) 2(0.5) 3(0.4) 1(0) 20 REe BEE
7 2(1.0) 3(1.0) 4(0.6) 2(0.2) 12 BRE, WM
8 2(1.0) 4(2.0) 1(0) 3(0.4) 25 WRE,HH
9 3(2.0) 1(0) 3(0.4) 3(0.4) 76 Rt HE
10 3(2.0) 2(0.5) 4(0.6) 4(0.6) 64 HRe 5E
11 3(2.0) 3(1.0) 1(0) 1(0) 60 B REE
12 3(2.0) 4(2.0) 2(0.2) 2(0.2) 15 B g
13 4(4.0) 1(0) 4(0.6) 2(0.2) 45 &6 %%
14 4(4.0) 2(0.5) 1(0) 3(0.4) 58 BE, HE
15 4(4.0) 3(1.0) 2(0.2) 4(0.6) 52 g HE
16 4(4.0) 4(2.0) 3(0.4) 1(0) 40 B RRE
ki 5.75 44.25 35.75 30

K2 28.25 36.25 31.5 18.75

k3 53.75 33.5 36.5 42.25

k4 48.75 22.5 32.75 45.5

Fi 7.66° 1.29 1 2.39

B A T A, B, G, D,

TERRERBE(P<0.05);" RRERBKBE(P<0.01),FH

* means different is significant( P <0.05); ** means different is extremely significant in the same line( P <0.01). The same as below

1.2.2 ERHEMHULEME K FHRZ (proto-
corm- like body,PLB) By i S th R 4 HE 4 X ¥
L (4°) MIE 2R B &, AR AL 38 % 4 oo #b
KMAFmME2, HiESHHAGHAD S ER

F B A R K BEBC L 49 6-BA (NAA KT FIBERE
MS L HITHR , BLBES M ERE, B
FEARBGALYR EHI R, BEEFE
BomEfEZFHRE. ERFIBEF NERF
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MESEAURERIBSRGEHARERER
PLB @915 8L, ¥ F &y 5F 30d J5 =4 PLB &
BHEAABSEMAGHARBEZ R, MER

£2 ARFERTHESHETRL,(4)HEHARBRER
Table 2

BUUEFRIAFEHRA KT lmm # PLB REHK
55 A HERS,

The orthogonal design L (4*)and the experiment result of PLB induction

. kb3 Treatment RO %Fﬁ%ﬂ
Number A(6-BA) B (NAA) C(KT) D(fEHE) Induction rate Multiplication
(mg/L) (mg/L) (mg/L) (%) coefficient
1 1(1.0) 1(0) 1(0) 1(1.5) 0 0
2 1(1.0) 2(0.2) 2(0.5) 2(3.0) 10 0.3
3 1(1.0) 3(0.6) 3(1.0) 3(6.0) 10 0.35
4 1(1.0) 4(0.8) 4(1.5) 4(7.5) 5 0.1
5 2(2.0) 1(0) 2(0.5) 4(7.5) 30 0.75
6 2(2.0) 2(0.2) 3(1.0) 1(1.5) 35 0.75
7 2(2.0) 3(0.6) 4(1.5) 2(3.0) 30 0.9
8 2(2.0) 4(0.8) 1(0) 3(6.0) 20 0.6
9 3(4.0) 1(0) 3(1.0) 3(6.0) 90 4.25
10 3(4.0) 2(0.2) 4(1.5) 4(7.5) 85 3.15
11 3(4.0) 3(0.6) 1(0) 1(1.5) 80 2.7
12 3(4.0) 4(0.8) 2(0.5) 2(3.0) 75 2.35
13 4(6.0) 1(0) 4(1.5) 2(3.0) 70 2.1
14 4(6.0) 2(0.2) 1(0) 3(6.0) 75 2.25
15 4(6.0) 3(0.6) 2(0.5) 4(7.5) 60 1.75
16 4(6.0) 4(0.8) 3(1.0) 1(1.5) 55 1.1
k1 6.25 47.5 43.75 42.5
k2 28.75 51.25 43.75 46.25
wex B 8.5 45 4.5 48.75
Induction rate k4 65 38.75 47.5 45
F§ 103.86°° 2.41 0.41 0.59
BALKF A B, ¢, =C, D,
k1 0.1875 1.775 1.3875 1.1375
k2 0.75 1.6125 1.2875 1.4125
MERH k3 3.1125 1.425 1.6125 1.8625
Muitiplicati-
P k4 1.8 1.0375 1.5625 1.4375
Fi§ 14.73°* 0.9 0.2 0.8
BAEKF Ay B, G Dy

1.2.3 PLBIAEKS4ER ZLHEFREMHERFHEY
AL R gL SR, WE PLB AEKR
Ho hBTEMFRKEN 2 ~3cm i PLB, AN ET 5
FHEACHEMSEEREREL AR
¥ 1/2MS + NAA 0.3mg/L + T1AA 0.8mg/L +
EHXKO0.3% + B 1.5% , 353 30d 8 4 i}
PIBRWARE LARMERKSEREBRRY
HOEKER,

1.2.4 PLBHEEKNEESBHEAZEREER
¥ Y PLBZAEAMIEHRE LR 10~20d £R)E,
NHE#REE BEREBEARATHE3~54,
ik PLB H Bk Z B8 NS R B AR, B R
IEFEERS, ERBALNER PBBRELXAY
THBSERERP. FIEERKBLEE EHTX
B B BREEE,
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2 SBRE5HH

2.1 FENMNEBRERAHRERLLNIZESIEHEL

MR

LWAMEKERN T 2,4-D HERE (2mg/L) K%
REFEL,10d FEERT QLA AL S =4
SEKRECRGAR, 20d FARIHLHHAR
HRGE BBk, BRYIIHEEEMHTF 6-BA
WEHEMNBE (2mg/L) Wi REFRE b, HE R 20d
Ja T LB B AR < KB 4 4 3 G 25 B 3 B KRR,
HRR,MEREH KL AKREZENBERGLA
RERID), - BOIHRFEBRNRFEER X
EHEBARILANMLRFERE(ERI-2),
2.2 AEREKBAHARBEAANBSBEERGA

amEm

F 1 Fim R BE R Z B SME R K B 45
REPFEERER, AHEALHBESRESEER A
MEKEEELER MEHMHNERMNERAEE,
6-BAYKE N 0.5 ~2mg/L B , B RGALWESR
BRBEI VR B R N T 3% 05 A D] dmg/L B, B R
A TR, 2,4-D RN 6-BA FESHEAGA
AFHBERAOMEMER , DA A FRAAGAAHNE
B NAAWREEF KT 3% 8B, 5 6-BA B &
ABERGHALNBESEEER, RERG4A
BHTNBREF SNBSS ERE PSSR B
AEBH(FRI3), kBEERBREKKTEHR
% A,B,C,D, RTZARHKHAERAK 16 4
HRFTRF , HHPE I SHEABCD,AHLALE
FEIBHET% . BEISHTRERMRKF#
B GRERERKFAHE A,B,CD,HRGH
LFERR N 8% ,59 544 A,B,C,D, 1 76% #
EXK, I REZRFIHMAEEARER BT &
RERPHAFARRUMBIT IR, RELEER,
N AR MS +6-BA 2. Omg/L + NAA 0.
4mg/L + KT 0.6mg/L K REEBABAWRYG
HAFEFE,
2.3 FEEKESAREASES PLB (iKMW

BREAGARE AHE PLB L F &
LEFSAE, AGAALEHBRARREE
BRI ERRAUBEMGEFI(EARI4),
15 ~20d A, B Mk E B EW KB RRE
REAGAAFE(ERK [-5),PLB 44k i R it
HAEAFNSL (B 1-6), 3 o B R gk
EREUARMAR, #2 FFELERBR: AT

EMWHEARARE RSB ABZOCBAKRENS
BELERSEMEEN LR HMB=HEXNE
ROPHERADE, NE2 KL, 6-BAK
BEREA,PIBRNBESEAHEBAKEREM,
fH % % 15 ) 6mg/L B, PLB i i% 3 RAIMM &R
O R 8 BT A BT T MR, k3 G5 KR 6-BA
WHERAnmg/LAES PLB REEE. MEF B
HENAA N —FHEDEKELYR, X PLB
B S M RA — R R BIE AT, JR BE R S
5RSEMBARBAMEX, AR NAA Y
H HECTHMARHAFRNC,, B KTKRE
X Img/L B, % PLB Iy T M 3 A B 4 9 4R i
e, BY KTHRERXFRMERN WIRKERE
FAFHRSL, BAEWPLBHESR., KESR
BRDEERBERAKFHRND, THARBHRERN
EWE PLBMESHL AR —EMNRHEEM B
PLB B AHE % AEHT, AMTPLBEYWEKE,
HERBEREIHESSBEBER XK, 7# F PLB
KWtk 558, WEMBRMER A,B,C,D,, B
EFHNIBRRIBERR IR . BEEFEN
MS +6-BA 4.0mg/L + KT 1.0mg/L + M 6%,
2.4 PLBi4EKELER

PLB fERAHbig fi 3 b a4 K 10d J7, %
AWK, S FEREFR. B EEIREL, Bi6
HRAHLIEBRA(ARLT) WIFKE2 ~
3em i PLB AR HEIE G, A ERFRES,
15d 5 PLB 8 i H A AL (BS54 ) B4R
BAERER, EHMKEBAER (HIK I8,
19),
2.5 PLBEKMBESBHBALZETNESER

BMai

PIBEABRERELERTZERAER, FER
ABAIEFEPRYCE Y RAKS, % H b
HG I RREE R, M R, ES MR, Rk
FOABRRELETHLFERZE S, RB KR
EWRERRRASBEL, KI5 F 085 o F 1
HERTAMEFARBERL(ER [9), W
REEFRETHEHVEKY HHBERNEZRE,PLB
EXRPRELERRE HESEFEHH/NRE
(FERR 1-10)  BREZE L B4 KB R4 WA (H
R 1-11) , 08 ZREKF 7 I #5464 R 2 H E M
ERMRZE, WA PLB EL B PMAEKRERN
B BB TR EMESMER R (B -
12) RN R+ M, E L BPREK R
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B RIERE 0% L,
3 itig
31 HERAEXDERGERAFSRERRES U
WX #
REFEHEFREBEARBANRGARES
WRBERERBESHIERAHENER, D&
FIIRIE F A LA B ZE B AR AR 25 O S M R AT
BOHLANES , XQ AL T AR, & T 74
MBI, AR K B, 75 0508 R v ) 6-
BAEZER KTHIESKERED DEHEFRFKE
B ZE B S ShHE kBt BB 7 I BRAL B BRI K 7 A T b
BEMBEAGAR, AT S H K& PLB, R
BERERAGT AR AERSIEEKIAEES
HOBHBGHR, AMTFREEME. HTEEHE,
WEERE EH AR L BA 21k PLB BB TE
BB 1, T LU EE A 5 % 574 B PLB,
MNRGEG B RHAYEREESRET
6 A B LA 3 AN R
HEWA EHASEHKTMAAKRYE, TLHERH
BFREEEHGTTHER, MEHEHRBRTER
J& P R R Z 4 ( Sect. Stenophora Uline ) 3X /> £ IR
BAAREE HBRRZEZBTHEA MBI XEHF
(BRF). RINEFHHMOARBERHRALEE
HEFHEEELIBENE—-MBE XN KL
EERYBRAZHAREKHERZREW(ER
I-13) X FEHBLTF O W BESBEXE—
ERXE HEEEL BERER, AIEIFNEA
it EM, ANEAAEFRRIFEALEH
PREE B SR 3 5% 40 ~ 60d B, — B Z B W i b
B FE AR ERE AT REMEFRELEH,
HEFRBR(BARI-14.1-15), ILERAREFE
KEBRHTRFZERATHNAGHALATXMHEDR
%, N EERRAMR,
3.2 6-BAMERMNERERLEZNEM
ZIRB P 6-BA SEBMKENEERENES
ERBNBE. XEMIAEVERERAESHN
BHNGE B —B, Sedigeh Alizadeh %' i\ H &
WE R TR 5 6-BA BE{E 3t 45t B H (D. composita)
BREMNFES RENEFAMREZEIHERE®
BAT—-BHER" ., BHEEEARREELR
(Allium cepa L. ) 852" 1 44 B ( Solanum tuberos-
um L) REMBEFES" . TR ERERUL

BEPERETORAEESEN, WL FRERSE
ML R R B R IEA
3.3 EMERPLBHEANS

PLB & I F A 45 41 41 b i JE 45 40 1 0 40 B
B RSB BN B IR A, BT UL A
REENRE, BE A TSR BREHERYK
REBIRZ P, WFELHREY—#, B E% PLB
IR T 5 R i Ak Y BR A B0 45 4 R0 TR R R 4k A
BLERARERO MR B E RGOS EEBRIAR
ERH—-ABE(ER [-16)7 , KB RBIEER
B, EEFR B SE% PLB M AERARTL
B, MR RFRERE MK AR H ™
PIRBHAR, FEA 7 E BB E5H M H K
BALEHE, B4, UG H% PLB A kR
FRERZAEALESRERNE S RIELHEM
ENTBROEARRER—IFIAEERF @,
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Bl RHERERRZIRERTHNRSEAR
Plate 1 Morphology in ontogeny of PLB cultured in vitro

BRRH . HHFEROEMS 2. KT EER K AAFERE I MERNATAHGES 4 BEAHAR LESHHFRT RORRRES.
TAHF MR FRE 6. AHALMENAREE;7. KHE WHHLXRRE R EMMLFRE, BHRKEFELOEREFRE;10. BR3
MARMERRE . BRAE AR RSN 12. B FIHE, EHAEROEARE; 3. BERFOEHHHARE LR BL~ER
B FSLOEARE 4. AEHTRLE=EZ T EAR Fo MR RRIKS. RERTRLSEARMEOE R 16. EREFREN
YOI W, 9 kTR R TE (40 %)

Explanation of Plates: 1. Stem node explants cultured on the induction medium;2. PLB reg d directly from the axillary buds;3. Proliferation of

compact callus;4. PLB wrapped with scale leaves regenerated from the dense callus;5. Sp d PLB;6. Adventitious buds induced from callus;7. PLBs
with shoots and roots ;8. Rooting PLBs;9. Rooted PLBs after 1 week of culture on the medium supplied with activated charcoal ;10. PLB Plantlets after three

months of transplantation in soil; 11, PLB plantlets after 1 week of transplantation in soil; 12. Swelling corm forming at the hypocotyl of the seedling;13.
Swelling corm forming from the basal axillary bud of vine cultured in field;14. Swelling corms with buds and roots from the basal axillary buds of planilet
cultured in vitro;15. Swelling corm with adventitious buds from the basal axillary bud of plantlet culturedin vitro;16. The longitudinal section of the PLB
grazing its adventitious shoots and roots primordium ( arrow heads) (40 x )
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