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MR TERAETNESZT 5 MR

WA A AL FEER
(MR REEBERE £ 410128)
(MRl RFERER K¥Y 410128)°

i F A OGhbAE e horuek, BaEdme, 4D,6-BAM MSEREL, B hlb
AH TEF SIS, BT FEAEHBITYE R, AikE 0.02% ~0.05% &£ Al
BB 2% ~4% A Z R B IE RO /N S A SR HANFES 5 REE
WOETEARE A ERFES T EREAER EF AN ERETFE S, LRk
BE AN 48(2n=4dx=48), (AWM {EE WM, wl 3 B8 IS, /) i 2 0 7 ol AF O, B0 BT B B
BB AR AR R IS ATP RS Z B, WERYE T EH.

x| RFEG, RENEER, 2AER, REENfF

B AT ARG SR RFE LI TR, B S EESFEY M EHE
HER-ZBEMNTFRFRRZD . RIGEIVERERUERER EEORGERE
ISR EFET LB TR, B E LR BN SRS LM, e LY
A, EETHREMAFRSSHtausY. TAREANELR, EFEARMEEK
B R T A A B R, B SRR, RO, I A, SRR, BRI
HUCEHTERSEA T, HaifEE L Miss, B RST, ETANETESE
FRER A YA F R B XL —, R, BREERR, BT S8 kR
B, FREGEREE TS, HTREXMHRE, 8 192 FHBT EFH S £EGESS
BRI, LU S P R B R . B R IR

1 #HE5F&E

1.1 . #§

W FEE(LiLinm brownn. F.E. Brown. var viridum baker), BE&SRE&E.
1.2 H&
1.2.1 #EHRBSHEE. EEFRRFEVEEIEHE, TREMNSE BRXKREW
HEFERMME L, BT, EMATRRe S, H 0.1% M REEIHE Smin, TLH K 5t
I~-SI EERESTLIES L&
1.2.2 “EFEHRTERMNE Y. WESEN TR lon® BFE, 2 B1EHE&

CWRERSARTELARUNE HSEEEL R NE.
ZTF 1995 5F 11 B 30 HRF.
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0~3mg/L2,4D 5 0~2mg/L 6-BAHEH MSHEREFREF. HNFEPEESRER
3%, RS EN0.7%, pH5 .8, ERMEHHARELEHA 6-BA HIERK 2,4-DIRE S
hIE 5 RS, SUAKETE & 2,4-D MBS 3R 2 RIS 3,

1.2.3  BOKAUBRIEA B S5, 78 25 ~30°C IBIE T4 3 AL TG 2h 38 . (1) B/
24T HIHAN 0.027% 0.05 % &5 Bk AL S5 IR 24 ~ 720, X IR B L WKIR I, Lb2EET
AR (2R /MEERAESE 2% 4% ZHET A 0.05% 69 BOKAL SRR S IF i b 2
24~27h, (3)F 0.05% BIRKACALBE TS R 0 AL 2 /N8R 3E 85 A SRR 24 48h,

Zb YRS WA LY S I DK BE %R S WK, IR B B HEE0°E 2me/L. 6-BA 19 MS 3
FRE L, AW SCRBITREAEF, 10~ 12d B XERFEERZDENELE L, FE2E MK
F6BEER B I 2000 1x. WEEINREHE.

1.2.4 XEHHAREESE. BHER R HBEEN ZARAEEESTRAE N
NERIESERE MS+ 6-BA 0.2mg/L + [AAL. Omg/L. LBIEFE, PRI E 1 ~3cm KAHIR
EEAARR, ] « B 4h, £ 0.075mol/L KCl I WATIEE, 2. 5% MR S B W (&
o B R CES) B 3h, BAGINE FE BN RAFEMMEERY, HeRMR
R, WEFRE, EitdF, B B AN RSN &5 4R KN, BUER SRS
%R, _

1.2.5 MO SRS/ NEEE RS 0. oM e BRAEHR ZEFTREY
M, (DEORSEMNE BESEE2 G250 =Mz, (OBRSEMNE:
BXmisin g g, QEERASSENE . AEERGHIFITURHE. DHERS
AR S B IE B9 SN B k. (HIRNEBINE  EMER I REEL
BEAFHFED, (OHATP FEWNE . AEYEAEETRE, RAERBUTE -
FEEKE, IRHE ATP HEHE Sigma P8, (NEEE B FBME . HGE 121488
P RW E

1.2.6 MfEAENEEREIRGBEES . FASEEFABGERETET HNBRER
BHIEFE, IRBHEE 500 K/ min, 1§ 3~7d NS E R FT 865 300, UG R RG 204 WA
FrEE RS IR, W ST 2K R T R B

2 HERE5 O

2.1 ZiAGEERITEREST

2, 4DRATEEHSEFNRERD, BIHFTT 2, 4D 6-BANAFEIRERSHE
SEFEHE#ER AL S AR, B REVEARFIRE 2,4D 5 6 BAHEN L
FEAHMAGARESSAEFRMEEW ST ETHEEW(E D. 1), EFEH 2,4D
B, BE B S~ Td A EM G HERSHOMERSGEHE(ER 1-1). 2)7ENE
6-BA B, #ME{R £ 10d HBIB K, 15~20d ERHEFRRMZAE R0 B ER{GHE, #
T AT /NS, 3), ERMTIEHE b, SMEKA LT HR S, 15d 5 4T
K, 30d EREEEEAREER/NBE, EE50TE ISR, RINSEZEEETE S QM
HEFES 2, 4-DIEE 1~2mg/L #1 6-BA 0.5mg/L S W MS REHEYE, HAGHS
BEIFERE 96.2%, HEERTF  AEFHEREREHSEE N 6-BA/2,4-D221,2,4-
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D H®ENAKT 2mg/L; m&%a@m};uu%ﬁ%;ﬁaﬁmmﬁ 6-BA ML RE N E
@0
W R 3RS B MATE R R RE AR BRI S BRI, 1
RATRENME, MR T KB HEETF TS AREAEREEI-2), THT -4
EFEEREER.
%1 FTRRFREASHE S IMEERS LI B m

Table 1 Effect of different hormone concentrations on the dedifferentiation
and redifferentiation of the scale leave of lily diploid

Hormones Callus Induction Bud dedifferentiation  Bulb dedifferentiation
Numbers of
Na 6-BA 2,40/
explams Numbers % Numbers % Numbers %
mg 1! mg-L?
1 2 0 75 0 0 61 81.3 49 65.3
2 0 28 0 (] 19 76.0 17 68.3
3 0.5 0 25 2 8.0 18 72.0 16 64.0
4 2 1 30 21 70.0 26 80.3 7 21.0
5 1 30 26 86.7 22 70.3 ] 24.0
6 0.5 1 24 22 91.7 14 58.3 3 12.5
7 2 1 27 23 85.2 13 48.1 3 11.1
8 2 25 22 88.0 9 36.0 3 12.0
9 0.3 2 105 101 96,2 24 - 229 7 6.7
10 2 3 25 19 76.0 7 28.0 1 4.0
11 1 3 25 19 76.0 5 20.0 0 0
12 0.5 3 25 17 68.0 3 12.0 ] 0
13 0 1 25 23 92.0 5 20.¢ 2 8.0
14 0 2 100 89 89.0 9 9.0 0 0
15 0 3 30 19 63.3 2 7.7 0 0
16 0 0 98 3 3.06 15 15.3 69 70.4

2.2 BOKIEXTEAEET B S NEHRNE
2.2.1  BROKABR B 5 b T At S A X SR A B . 8 R S — B /N BEEE T 0.02%
1 0.05 % B Fhik BB K M58 4 5012 9 24,48, 72h, B AL E Kb it S H R HEIE R L
KESR 45d, MBFFEIHH MBS REE2).

2 RIPEFR—POKWUBKRE T, Fﬁﬁtﬁﬁﬂaﬂﬁ_ﬁ,ﬁ;ﬁﬁﬁEt?é%%m,*HH%&%ﬁ%
=, BT & R 8 A 4 B B (8] A 9 B X SUE FREIR. L 0.05 BRZKAL Bah 2 48h B
0.02% FkAK BRI 72h, BF T &/ M AT IFAUR M S, FFRA 70% L L, X
S5AtE SR E I BT A, TEHRIREHOKMWM T, et g L, %
R R B R (b B R AR, 'TEEH?)(?MIJJW%UEM,&BEHTIEJE o B AR, ZbFE B[]
Ko
2.2.2 _RETRANEESER: A 2%,4% M B EILWEBSOKWBE R,
FOEE AR, BEMREETHENEN(R 3. BMANZRELTIREN 2%
B, 4b38 240, BASEEET 7.3%, LI 48h, BEBERFT 1.9%, I8 72h U B EF L
T25%, HTHPETWHFIREN 4%, £ 4032 04 86 P, 35248 1 R m — 1 R K
FHEGEYIRE T RPN BT E &/ MR H (/e A, (B3R = 2R
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R ET R M2 W R A IR, X SRR R E R I R L e AR —
@C[Z]o _

2.2.3 NEZE SRS RHEANIMFEEE R HEUMEES A S Ea S S A
0.05 % BBk K AL I3 1 Ah 28 48h, SRS H A E K Wk 5 3 A Bt ie e & B 3E 3 35d
FITMBLER (R4, NEATH ERNEHREEAEESEZ>QGAESER, /@
92.86% TRER| 45% . #EFET-EE 3 MyEBRMEL S LR, B 7.14% A =E 55%.
FEFANR L, MRETMR/DEE, FTAIK 2. 1%, BRI EWESMAHER, -
BEMRES S, HBETERF 35%, @zl @HiEm i I8 & e f il bz
AR AR A -

®2 FRMEFKGESSIEREHLELFE S/ HZTHNEHR
Table 2 Doubling effect on bulbs of lily diploid treated with different concentations
of colchicine for different time per iods irn vitro

Treated with colchicine Bulb numbers treated Shoot formation Dead bulb Variation shoots
Cone. /% tfh with colchicine Numbers % Numbers % Numbers %
G.05 24 36 35 100 0 0 7 19.4
43 24 24 92.3 2 7.69 19 73.14
T2 25 17 63.0 8 32.0 15 60
.02 24 30 30 JUU 0 Q 5 16.7
48 27 26 96.3 1 3.7 12 44 _4
72 23 20 86.9 3 13.1 18 78.3
CK 24 20 29 100 0 ] -0 0
48 20 20 100 0 0 i} 0
72 20 18 90 2 10 ] 0

R® 3 AEREHETH & BRI 0
Table 3 Effect on the doubling of bulbs of lily diploid treated with different
concenirations of dimethyl sifoxide.

Treating in soak way Bulb numbers Shoot formatien Dead buib WVariation shoots
Cone. /% t/h in treatment ~ Numbers % Numbers % Numbers %

Colchcine 0.05 24 15 15 100 0 0 4 26.7

48 20 17 85 3 15 L5 75
dimethyl sulfoxide +2 76 23 il 47.8 12 52.2 8 34.8
Colchcine 0. 05 24 16 13 81.3 3 18.8 5 31.3
48 24 10 41.7 14 58.3 4 16.7

dimethyl sifoxide +4 - 76 28 8 28.6 20 71.4 2 7.1

#4 TRIMHEREBRMER"

Table 4 Comparison of doubling effect amony different materials

Treated Shoot formation Dead material Variation shoots
Material
number Numbers % Numbers % Numbers %
.. Bulb 36 52 9288 4 7.14 36 62.1
Seale leaf 20 9 o 45 11 55 7 35
Cullus with buds 15 9 36.3 7 43.7 ki 43.7

Colcheine concentration was (1. 05% . Treatment method was soaking.

Medium; MS+ 6-BA 2mg/1.+ 3% Sugar + 1. 7% Agar pH5.8

2.3 AEENESERESHEEFEE
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2.3.1 ARREHHESEHE. SRR ML MR RIS 2P sER L, 4
BB 8 OEHE K, SRS B4y L8 rag 4k, SR RSB KB IR, SR {L AR
MR, FRBENT, M ER TR (AR -4~-6), S R2FEFLEE, BHBXT
B, BRFRE P ARG MR BRI R A HAS, REEAGEE LT E
RS W RRRAITET, FHFEGHABETANE, KEMEETERAEE, AR
WAL S — S AR, BN ERTRAE W SRk, 1R E,
THAKS, AR S W (B T -6), HEMEFHEIEHESEIRER, B8 W8 R RER
MR ESM IR RES, AT HES L REEE TR VEZEET HEHN
2.3.2 TREATHYMMEES. DEEETE &8RN ARE R, RHIRE
un (RS E, Rl 24(2n=2x=24 x=12) (B | -3), ARG M - 1EE, 25
A RBRE FIRE BB SR A T, @R R S, AR EE ERYRE,
ZMBEEREENE N 48(2n=4x=24 x=12), IEEHEET RiAE W HFIFNGE(E
WT1-7). SREHEEM T RS I R E S8, ka8 TRIFENGEE BT E & AR

H- A WEEANEEEESAATAREERT FEES). RILMERFEHY
15, 44pm, BTE 7. 28pm, E LMK 112 4pm?, X AIZE T RRENBAREN
[l P 2 (5 4

%5 EREREFSEESLGILARANLETRE

Table 5 Comparative observations of guard cell of leaf stoma between autotetraploid and diploid

Material Multiple Selected Numbers of Size of guard cell of stoma/pm
position guard cell length Width
. chserved Range Xz§s Range Xt8
[ipleid 2X Leafl middle 45 37.33~69.33 47.41+£0.73 32.0~56.0 38.17x0.91
Autotetraploid 4% Leaf middle 45 44.0~91.47 62.85+0.85 32.0~61.33 45.45%0.98

2.4 FEROEFESEFEREINEFRIER
RO R 3% 57 4 046 T B RHIR PO 5 PR f0 A6 B 5 & & 0 MR T B O R R T T
THE GER BN ATP AR B, WE BN C U REERALT 5T BM SN, SRR

6.% 7. ¥6 REORGSHFESSFHNETHERSEE
Table 6 Comparisons of nutrient components of bulbs between the autoieiraploid and the diploid
Nucieic acid ATP VB,
Materials Protein/ % Starch/ %  Solble sugar/ % Fat/ %
/pgeg! fnmol. g! /y.g'g"
Autoterraploid 4.00 862 34.25 140 0.147 33.2 0.1098
(2n=4x=48)
Diploid 3.64d 785 19.5 16.05 0.130 26.4 0.0739
(Zn=12x=124)

Number in table represent contenr in Fw material

MFE 6 TR, PURSOR S oF & b AT T ERZE TR A B R RS, AR TN E
FRA B ERS, MU FESSERRTRELEF S B ERrs. F7RH: B
14 PFEERE S VIEEL EEREINT 11.45me. ¢ 'DW, BINE 22 28.5%, M2
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B 7 MU REERT, Lys\Met, Val 1 Leu 4 Fi5 B30, B ZF K, B RRER L
ENFRE R IENT 6.04%, KM RFEEHGGSZNERNECEERT F
WO -

%7 BRLEES_EERIERARLE

Tabel 7 Comparations on the components of aming acids of bulbs between
the autotetraploid and the diploid

AA . Difference

Autotetraploid Dipioid

berween tetraploid and diploid

styles mg. g'l % ™g. g'l % mg. g" Addition/ %
" Al 0.988 1.948 0.723 1.79%6 +0.265 ) +36.65
‘CLu 7.876 15.232 7.356 18.270 +0.52 +7.70
His 0.332 0.064 0.268 0.66 +0.064 +23.88
Arg’ 39.410 76.216 29.270 72.’698 +10.140 +34.60
- Ser 0.736 1.423 0.374 0.929 +0.362 +96.79
GLy 0.625 1.209 : 0.474 1.177 +0.151 +31.86
* Lys 0.683 1.321 0.620 1.534 +.063 +10.16
* Met 0.042 0.081 0.022 0.0355 +0.020 +90.91
# Val .362 0.702 0.245 - 0.60% +{.118 +48.16
* [Len 0.194 0.375 0.193 0.479 +1.010 +5.18
* Pro 0.208 0.040 ©0.375 0.931 -0.167 ) -44.53
* Phe 0.137 0.265 0.254 0.631 ~-0.117 -46.06
* Thr (. 065 0.126 0.074 0.183 . -0.0069 -12.16
Cystine 0.049 0.094 0.014 0.0335 +90.035 +250
rotal 51.708 100 40.262 100 +11.45 +28.50

* represent essential amino acid, Number in table represent content in DW material
2.5 FEROESHEMEEHMREE™

URBHFEE 2om BTN IT L 154 T WARSME, 20d £ AL & HE, 52
Jo B SRR U B R B P8 T RIE AR

T FE SR AL 0 O B, R PR LR A e R . ST B
BFZEAE MS MHINEN Y 6-BA MK R E LIRS %, M R RS e T ik
Feok, fENE SR H B R e L 3.1~ 5 A, E I 20% M B R
MBS BT T/AMEE T b E PR, #F 44 10 A8 T — /ML R,
3 i #
3.1 BHEL&FLEENNESELE

HEEME AR SHHSEHN, BERY T84 aRSEHSHFUSHT R E
7=, HE RS RREEHE., A, 2 REMHTHER, HRBLTE, 7B 55K
WSHW, PEEG T EHSEPORERR. HRbX 6 E, TAITA N R T
WRETUSEM. (DEIENSRTEERE NGRS, EFua8H, By
R, THRRER. Q) FASEAERHTRHNEEESTR, B RS E
FEEH, X R, BREE R RIEERER, ONAESERBERERE
AT RFEE. HTSEENTERL, TS AN BRIk, KIEEHe,
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FFAT A e R B R R, R AR e —E R LR E M AR S Ea H . BT,
TP R R IR H AT & S - AR AR R

3.2 EXEERAENEANETERA

ETEHGHARRBERE, SEEASY OGRS CHRETY, HUESUE
FRMAE AR, BMENTHRER., EXamEFRkTmaElRLRE. &
AHARRSUEREEARMLE S, ER TRATHASBELRS TR, BFH T E TR
Rl A | & FRN G RR, s B LR SMEMR IR IE, A F B sk R
PREERHEREZ FHBENRANIE, HEERERE 78.4% . BELT —PHAEE
ENEEEET S REEF, WHEEETE R S ERAEENR, HaEER
oo SBRMK, IR IDE, iR, RNSIZENERROE FEENEE, FHER
BB T RABE, BT ZH NS

2 £ X W

[1EREE . Fdbfdb o d4E4], 1988, 2: 136139,

[21EFb R, A8, X03E0E . B Rl B2, 1995,1:49~53.

(310 eE . @E S, 1983,2.125~127.

[4]Chen C H, Goeden Y C. Euphytica. 1979, 28:705—709.

[5]iizuka M. Japan J Genetics. 1968,43(2):95~99.

[613hE =, B . AR T, b5 B8 AR Wit, 1987, pp. 60~ 70.
[71Edb Rl A% | ER e ¥Rt s | L EE R AT, 1986, pp.7~75.
[81FET . MRS TR FR . B, RS R R B, 1985, pp. 44 ~46.
(o1t e EE s bR S8 8F H i, 1983, pp. 1~5.
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Studies on the Induction of Autotetraploid of Lily
“Nongya Baihuo” by Cell Engineering Technique

Liu Xuanming Zhou Puhua He Lizhen” Luo Zemin
{ Department of Biotechnology and Agronomy”™ Hunan Agricultural University, Changsha 410128)

Atstract The somatic clone lines of dipioid were established by culturing scale leaf sections on MS
medium containing 2, 4-D. 6-BA. A new resource ~auiotetraploid of Nongya Baihuo” was first bred
from various plantlets by culturing and sélecting for mang times. These plantlets were obtained from
scale leaves, bulbs and calli treated with colchicine and dimethyl sulfoxide. Autotetraploid plantlets
were larger in shoot, thicker in leaf than diploid, and they were also superior to diploid in nutrient
quality of bulbs. The contents of protein, I’lUClelL acid, fat, starch, aminc acids, ATP and Vitamin
B, were higher in autotetraploid than in diploid.

Key words Lily, autotetraploid, tissue culture, chromosome doubling
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Liu Xuanming e al . : Studies on the induction of autotetraploid of lily
“Nongya Bathuo” by cell engineering technique plate 1

. Calli from seale leaves of diploid.

. Tube-shoots of diploid

. Chromosome numbers of diploid {2n=2x=24, x=12) X 450
. Small bulbs of diploid

. Infate bulbs formation after treatment with colchicine

L

. Normal plantlets of tetraploids
. Chromosome numbers of tetraploid (Zn=4x=48, x=12) X 450

- G oth
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