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WE  LUHEE &R Advanced red BOFFER T HEAR N SME R, BI5E T A FAE YA KBRS E R
BRI TREEZMEE SR U AN, SRE RN HEE AR LT B8, THR
WzZ. FRUKEEEBES A CHEEENBESEFE RN MS+2,4-D 0, 6 mg/L+6-BA 1. 1 mg/L+AgNO; 1.5
mg/L, NEHEFEAERN 85.95% , FHAEA FHCN 14. 10; HEREM T UBAE, ERENAESEREHNT
R, T PIBERP A R E MR AR RIS 2 3 5 MS+1BA 0. 5 mg/L, £ R FXF] 91, 81%, B p Rk

18. 97,
P33+ 35
hEESHEE  S682.2740. 36

B & ( Gladiolus hybrid) 2B EF (Iridace-
ao) [EEHEBMEY  EAFEE LR E, AR
Pz — BEZAMNEZEY . BREEEETMH LR
BT ERHSUR (B 77 75 — 5 i) R BRAAE 0 B v
b PR B Ak ) B 2R ), B B AR AR ER R EAK RO,
ERIBEWNER T ERRAILESRE, KX
HER S RSB AE, A R R ER
T4 E, HYSFEYENRERRE, A RE
YRS HEREMR T 2FNaRE, A AEREERNF
B BB B MR R AR se el A7,

MEBRTE#REE R TERE, LIS ARITHEN R
RIS, CRAENAE N INEAEEEZSAH
M, BRER BB A AR AL L F AR LR,
AR BRI, REEEWEEEREA T
ZRIE HRARZ REAIMEEE S HAGA
L, A I SR B RR, = AR AP BRVE M B
. MAGHAEKBSAERETESHARE L
AT » 18 L F A AE R RE 7 1Y 38 1% 4 AR L R
L)

HEX EEWMIR EEEPERCRERMS
# Rose supreme(RS) 1%, i xtiidg b 41 0 &
FHHF Advanced red( AR BIBF SR RE RS, 3 B
2HEARBXT RS A1 AR HEHEBHANTIRH
RS H 31 2007-08-15

* FR BRPEEEINE (3047122 ¥ H)
* * JBIRFEH. E-mail; ymfang@cau. edu. cn

EE; MR TRMR, 4055, HERE
XERERIRE A

NERS  1000-2421(2008)01-0110-07

H. AHFEL AR AR BT UFFER R HE R
FAMER, AT B A R R EEF R RRAE
HHIRR, BTENFEWRRERUZARRENE
SL AR A TR A 3R A5 P S T o R B R R

1 #MREFE

JEE TR S A Advanced red I F T T& R
W 2R R RN 0. 8~1.0 cm, PLKFERA
RASMEE, PRk A AW
12 ZTHEHREORE

D¥FER., HAKIRMEE 1 A B R A
B AT AR sk 3 W, R ¥ 30 min, B S
75 %G AL T 1 min, BEKIEYE 2~3 KB H
0. 1% TR IR FH AL 30 min, TLE/K L 5 K, Al
3P E VL, BXKIRGFYE 3 min, J§ 2 KRBKE
BIELE 1 min, TRIEHARTHE&H.

DM, HHEFBEWAFREMNF MSH+ BA
2 mg/L+1BA 0.4 mg/L ¥5E LiERAER, AR
I AR IR 7 0. 3 em RY/NERBEFTHERD
1.3 AEFHESNWFSEAENMIE

B AL HE S AT ER TIUEE 2F SRR IR, 40 A4
PICATIRR 4 3O FIRE ) (BEYI8 0. 2 om B[R F) 2

1.1

W, 55,1982 R4, MERA K ERY S5 A Y HA LR B, JLE 100094
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73 BERMAT AN 43 IE BT B AP ERYD A I BRFD G
MR Fh F Bt NTE] #h 28 3 % (6-BAL 2, 4-D FiI
NAA) BRI ER K MS @A HRE L, RA
X E AL, 3 17 M IE(E D, HERE
Ab3B 32 SR, TR G 64 SHMEM, EE
3K, AR AT 8 % 19 MS 35 37 5 0 % 1R, 45
12 dF#e 1 RIEFHE, 30 d EEITAREEH SN
B ERA E AR MER .

#1 BETESFHRERERRL

Table 1 Different combinations of hormones for

inducing adventitions buds ‘ mg/L
e #4841 Combination I #4E 441 Combination [
No. 2,4-D 6-BA No. NAA 6-BA
CK 0 0 CK 0 0
I 0.5 0.5 I 1.0 ©o0.1
12 0.5 1.0 - 1.0 0.5 .
Is Lo 0.5 Is 10 1.6
14 1.0 1.0 1" 2.0 0.1
Is 1.5 0.5 s 2.0 0.5
Ts 1.5 1.0 s 2.0 - 1.0
I 2.0 0.5 1% 3.0 0.1
s 2.0 Lo Il 3.0 0.5
15 3.0 1.0

14 AEFEEBSUEEFENRL

D2,4-DF 6-BAEMEHE., BIEX 1 P AR
HEASIHRMEERBEEMAEFEHF RN
BOXEEH Y 2,4-D f1 6-BA M EH A — 1L
. B RRMEEMRE FHRMARKER 2;4D
(0.4.0.5,0.6.0. 7 mg/L)F1 6-BA(0. 9.1. 0. 1. 1,
1.2 mg/LO#) MS Efk$EF7RE L, RANKHET &
REHLITT, 36 16 NMbFR. FFEREGALER 32 4~SMEE,
TR 64 NMMEK, ERE 3R, BR12dE
e 1 RIBFEHE,30 d FEHHER.

2) FHAR4R (AgNOy) . FER B Bl B IR 2 P
AREWER AgNO; (0, 0,1.0,1. 5.2, 0 mg/L.),
BEM IR Y A, AL R 32 MMER , B 3 IR, &
B 12 d B ¥ 1 IREEFRE,30 d FRITER.

15 AERSEFEMABFEERNES

WAREETFHEA MS+2,4-D 0. 2 mg/L+
6-BA 0.5 mg/L EEREFE P H#HIHE, YA EF
HKZE 2.0 cm B HEITYIT , BERRAEREEFEE
MS(0.1/2.1/4.1)+IBA 0.5 mg/L", 25 d 541t
iR, :

16 EBEXREFERIEFEHE
FER MS AR, REAEWE 3%, A

0. 7% BEE 4L, pH 5. 85~5. 90,121 C g K B4
20 min, SMEEFEREFENLF . APRHER G ELE E
NEEFE,IBE (25+£1) °C, k38 2 000~3 000
1x, Y HRATE] 12 h/d.
1.7 BEST
RNEFHFAERD=EEREER S EEE/
A SMEBED X100
WAL (V) = R AL B SME R 50/ B A SME 8
) X100
SMERE B AR =FEELB/BEARE
ZERISME RS
(V) = CERHE/EREEO X100
T3 AR R = AR/ AR
AR IS EAER FH Excel i Dps 344405, i#E 4T

HEAH

2 HBREOH

21 FAREEMEMEMRE EEFIFRMLTEIR

- HESUAEFHRMW

M 2 ATLAE MR E R R DI, A

CBEAH 17 AR IR, B A BE T RO AR

S, R PEERER. Y EE HAFREDA, 7
2,4-D 5 6-BAEEHEGH 8 MbHP,F 6 ML
PR T AESE, Hp AR 1. MR B
L, NEFEEAEN 52.67%; 7E NAA 5 6-BA %
RAAT, HA S 4 T AEHF, HELAIY
BEARERK R, P AR 1 AR & S AME AR
BZ,5%7T 6.31%, AEREHMMBEHAET,
AREFMAER KA BRERTEHTR 5 d EWE
B L E B R MBS AR E A, 15 A5
hEmERA/NERRE,20 dFHBRERTIHT
MK, ot 30~40 d FIBZETURIMEH R E 2%
BAERE 1-A B 1-B) 75X — i b, %A 1T
Ryt 2L '

TELHEMREEFRT,7E NAA 5 6-BAHERA ST
YRBESHAESE, M AL/ AET; 7 2,4-D
56-BAWEAST,H 5 MEEFEAETAESE, K
PALER T, MEANEEFSMEBRR L B EAEFE
HRAK 11.18%,

PLEgE BRI, B E A ERE D 5 AU 7 X
WA S E RN E L E FH IR KA , M2
PP BN TN, 2,4-D5 6-BA BIBESHREX
BB EEMEAEFNERMEAS.
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Fig.1 Direct formation of Gladiolus

A,B AR B O AR ERAAREZE Adventitious buds and adventitious roots come from explant of AR cultured in medium [ 55 C,D. ¥
BR7E MS+2,4-D 0.6 mg/L+6-BA 1. 1 mg/L 35555 I B HEMEAR EZF Direct formation of adventitious buds from the cormlet in medium
MS+2,4-D 0. 6 mg/L+6-BA 1.1 mg/L; E,F. THERAE MS+2,4-D 0. 6 mg/LL+6BA 1. 1 mg/L $3:8 |- B AR EH Direct forma-
tion of adventitious buds from the virus-free root in medium MS+2,4-D 0. 6 mg/L.+6-BA 1. 1 mg/L; G. RE L% MS+2,4-D 0, 2 rﬂg/L-i-
6-BA 0. 5mg/L 33 A4 K Growth of adventitious buds in medium MS+2,4-D 0. 2 mg/L.+6-BA 0.5 mg/L; H. M EHHE MS+IBA
0.5 mg/L #5334 8 Roots of adventitious buds in medium MSH1BA 0. 5 mg/L
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Table 2 The effect of different hormone combinations on the differentiation of adventitious
buds from the cormlet and virus-free root of Gladiolus
FHREE  AEFEAER/N FHFER Result THEBBE REFERER/Y Fasm
b Number of  Adventitious buds bigs] E%e] Number of  Adventitious buds R s/:lt
cormlet percentage Transection Longitudinal cutting  virus-free root percentage €
WAFFET ¥ AEFET ‘ WAEFETS
) 2 . 00 0.0
K 8 0.0 Browning and death  Browning and death b4 0 Browning and death
' REH ¥AFIET AEHF
2 N
L 8 34. 38 Adventitious buds ~ Browning and death 64 9.31 Adventitious buds
e WA AEHF
14,
L 32 52. 67 Adventitious buds  Browning and death 64 467 Adventitious buds
FEHF FE FEHF
L .32 25.31 Adventitious buds Adventitious roots b4 468 Adventitious buds
A ARER B
L 8z 21.88 Adventitious buds ~ Adventitious roots b4 6.23 Adventitious buds
PEZE FER WASTETS
L 8z 6.22 Adventitious buds Adventitious roots 64 0. 00 Browning and death
REHF AER REHF
Is 3z 814 Adventitious buds Adventitious roots 64 1. 66 Adventitious buds
AEFET AT WAFFETS
L 32 0.00 Browning and death  Browning and death 64 0.00 Browning and death
WBAEFE TS JBAFIET (R A
Ls 32 0.00 Browning and death Browning and death 64 0.00 Browning and death
EMR AEM WAEFETS
. 0.
L 82 0.00 Adventitious roots  Adventitious roots 64 00 Browning and death
AR RRER WAETET
I 32 0. 00 Adventitious roots  Adventitious roots 64 0.00 Browning and death
AER BT WAETET:
I 82 0.00 Adpventitious roots  Browning and death 64 0.00 Browning and death
AER BAEFET WAETET
L 32 0.00 Adventitious roots  Browning and death 64 0.00 Browning and death
AEH AER AT AT T
IIs 32 3.17 Adventitious buds and ; 64 0. 00 ;
.. Browning and death Browning and death
adventitious roots
AR WAEFET WL
s 82 0.00 Adventitious roots  Browning and death 64 0.00 Browning and death
AREM AR ST
2 R .
I 8 8.28 Adventitious roots  Browning and death 64 0.00 Browning and death
FEH T ]
IIs 32 6. 31 Adventitious buds and Z:%*E 64 0. 00 ?Ej}{ﬂft
: .. Adventitious roots Browning and death
adventitious roots
FEH AER . A FE
s 32 1.08 Adventitious buds and HER 64 0.00 LT
. Adventitious roots Browning and death
adventitious roots )
22 AEFEESNMIBFEMMRL 1E MS+2,4-D 0. 6 mg/L+6-BA 1. 1 mg/L KA

1)2,4-Df1 6-BA 414 @ﬁ?ﬁ%ﬁiﬁéwh%‘
FHERACRCEI T, DI A T B R &
HARFRE X 2,4-D F1 6-BA He g E — 25 204k 3F

REPLA S .

MFE 3 BT LLE A LA AT O ER RS B 2R
HEFR (52, 67%0) FIEANSMEAR A 50 (8. 53 1),

B FPERAS R ZE AR R (76, 209%) , FANME
PRPLA ZERE AN (14, 10 4>, i BBk (& 1-C. &
I-D)5XEER(E 1-E.E I-D M, MNEFBAER

AEASMER A ZF I B S T LA, THER

Brm Fak B4, 67 %M 4. 23 4, Kl HFER BE A
TE AR S RS ME
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Table 3 The effect of hormone combinations of 2,4-D and 6-BA on the differentiation of
adventitious buds from the cormlet and virus-free root of Gladiolus

REFHER/Y
BRI Adventitious buds BIEIKELEFH
2, 4Dy 6-BA ¥ No. of buds per explant
Ab Number of . - ercentage ) uds p P
2,4-D concentration/ 6-BA concentration/ b g
Treatment  explants O -
inoculated (mg - 17D (mg - L7 Fik FER Fik F
Cormlet Virus-free root Cormlet Virus-free root

1 32 0.4 0.9 45 87 k 3.50 h 3.701 0.83h
2 32 0.4 1.0 51. 23 hi 3.83 gh 5.20 h 0.87 h
3 32 0.4 1.1 49,73 1 4,53 g 6.00 g 0.73 h .
4 32 0.4 1.2 47,40 j 3.90 gh 5.50 gh 0.93 h
5 32 0.5 0.9 51. 20 hi 5.43 7. 67 f 1.33 g
6 32 0.5 1.0 52.67 h 14. 67 a 8.53 e 1,73
7 32 0.5 11 61, 60 de 7.17 de 8.50 e 213 e
8 32 0.5 1.2 59.90 7.03 de 8.33e 2.10e
9 32 0.6 0.9 61,17 ef 12.07 b 10. 67 ¢ 2.27 de
10 32 0.6 1.0 72.90 b 11.17 ¢ 13.23 b 2.83 be
11 32 0.6 1.1 76.20 a 7. 40 de 14.10 a 4,23 a
12 32 0.6 1.2 69.83 ¢ 6.73 ¢ 12.93 b 3.00b
13 32 0.7 0.9 56.60 g 7. 40 de 9.43d 1,80 f
14 32 0.7 1.0 57.47 g 7. 60 de 10. 87 ¢ 2. 30 de
15 32 0.7 1.1 62.83d 7.87d 12.83 b 2.73 ¢
16 32 0.7 1.2 60, 30 ef 5. 83f 10. 27 ¢ 2.47 d

DE—FIPRENE FFRLE 0. 05 K 2 5% 8 F Different letters in the same column mean significant differences obtained by Dun-
can test at P=0, 05(F %[ The same as below)

2)2,4DM6-BAHEGTRMARM. WK 4 AgNOKEHN 1.5 mg/LET, AEFHARER
ALUBEH,7E MS+2,4-D0.6 mg/L+6-BA 1.1 H(85.95%), MIL ELEAK(26.04%) , H ARE
mg/LWEHEPIMA AgNO: 5, WREW B FAKIER HR YEBRBEERME 2.0 mg/L
BEAR, N\ EREBAEEBE AR, RINEE B AU EAREK BERES TTARASEHRE
EWBRAKEAR ACHFEHAEELTEK, BHE.

R4 WHERENEEEFRIEFIUORE

Table 4 The effect of AgNO; on the differentiation of adventitious buds from the cormlet of Gladiolus

R R e 3 /0 £ /0
e AgNOs HMEY T%%%’J’;$/4 ?Eﬂ:$(ﬁ R 5t R
. Number of Adventitious buds  Browning L
Treatment concentration/ Growth state of adventitious buds
(mg+ L1 explamv percentage percentage
REFE AW
1 0.0 32 75.88 d 58.33 Most adventitious buds were light green
WROREHF
2 1.0 32 79.44 ¢ 29.29 ¢ Adventitious buds were light green
3 1.5 32 85.95 a 26.04 d BER A ELH Adventitious buds were light green
BEBLEHF, B EMBEREHF
4 2.0 32 82.47 b 38.55 b .
Adventitious buds were light green,a part of which were abnormal
23 AEEFEINAEHERIESHEM 2] 1009, 48403 %, 1B B AR B $m 4>, T B R

W3R 5 Bim, AR WBEATEFEMERE ZRTEWH, GLBRESEHEI., MSREHL
RNBREAVBES . HINCERERRERE  HAERRERR R SNEE W8 AR E,
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Table 5 Effects of basic medium with different salt on induction of roots
e HRE/ % AR WK
Medium Rate of rooting No. of roots per plantlet Growth vigour of roots and plantlets
= K P
MS 70. 87 d 7.07d mik@”wﬂ_’%ﬁﬁ
Roots grown slowly, slim,no branches
’ b4 ~ k4 k4 n
MS—+IBA 0.5 mg/L 91.81 b 18,97 a ARAERB PR R L TR E
Roots grown fast,fewer branches, plantlet was well, green leaves
TR * - * ) [
1/2 MS+1BA 0. 5 mg/L 100,00 a 13.87 b AR RS B~ ﬁﬁ‘ﬁ@, T
Roots grown fast, many branches, plantlet was ordinary, kelly leaves
1/4 MS+I1BA 0. 5 mg/L 85,78 ¢ 8.03 ¢ RARE, D, WR— R RS ET

Roots grown slowly, more branches, plantlet was ordinary, kelly leaves

fgott, i R IE RS (B 1-HD , YLB (R ISR IE % 4E
KABURIER 702 MR B . EARTIEEER
A9 MS 8RR - RE A, I B JE53 30 AR X

BRI R AR BRI EA .
3 it it

FPEREGOIE X B SR AR
EFFEERW. EREPEERIFRERRT
FR AR EYP YRR TR, EARBRA S+,

HPEERER, I BREN KL 35 d HHER, 4]

R AKEIE , P ER - R E AR s AR YD 55 5%
Bt.7E 2,4-D 5 6-BA M EH AP R ERYIERE
HELEARER7E NAA 5 6-BA fEEHE M
RABAEREHERDBREF KL FHFARE
FEERE R & A 5 AR AR R 1E R T TG 3K, B
RAEVIAK EXREEL . HNNNHARE R IME
1A B AR P BH S2 F BB A 25 S 02 vl TAMEL (A 4t i
AR AR 22 B BT B, BRI o 5 — 4 1B
BR. TEZRTHHGES, BEWHERRENE YK
B AR ES ARG, [HEER
REPEELEAEEY SHADNOERT ANEHFS
RERBMEESBTHEE BG4, XTRELH
TR BN RS A R R 22 R R
ARELEREN 2,4-D 5 6-BA RIS HEW
HERES TERAEFHAEMERHMELAS. 5XH
AR L, FFER O 5 3F A RN S 1R P A 2
¥ BERTIEMR, ik 76. 20%0 1 14. 10 4, Tfii
TR BEEIGAT) 14. 67%F 4. 23 4>, Wbk aR 2
B EF AR TG MR, FERRRSS,
AR IR B AgNO; J& , #8463 B & &K, 7Em
A AgNO; 1. 5 mg/L Bt , #4038 i FOR Y58, 334
MR E] 26. 4%, F AR EFHARRSHT

85.95% . K HE R, HMHE B R, AgNO: MW iFHF
NEFEFA RS E LV LB LR BRLE
EFEWHBERIY XEBHT Agt TUMH 2B E
BB R A AR & R AR, |
B AR R AgNO R E N & (2 mg/L) &
BN E R IEY .

BEMFEHAEEARAERRNREER,
o Y N LB A RS Wt s E R Y AR il |
DIEEW R, ARBRENRELRERENE
IBA 0.5 mg/L /) MS ¥ 383, 2 Rk 91. 81%,
BERECN 22. 1, BEHIT, X 5RO =50 153
45 R —B,

2 % X W
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Plant Direct Regeneration of Gladiolus in vitro

ZHANG Zhi-gian HE Xiu-li YI Ming-fang ‘
(College of Agronomy and Biotechnology ,China Agricultural University , Beijing 100094 ,China)

Abstract Cormlet and virus-free root of Gladiolus cv. advanced red with different cutting means
were cultured on media with different plant growth substances and AgNQ;. The results showed that
plant direct regeneration rate of cormlet was much higher than that of virus-free root. The optimum me-
dium for direct regeneration of adventitious buds from the cormlet was MS+2,4-D 0. 6 mg/L+6-BA 1. 1
mg/L+AgNQO; 1. 5 mg/L,in which the regeneration percentage of adventitious buds was 85. 95%,and
average adventitious buds was 14, 10. Transection was the best inoculation means without regard for
frontback ,whereas there are only adventitious roots in the inoculation of longitudinal cutting with dif-
ferent combinations of hormones. The optimum medium for rooting was MS-+IBA 0. 5 mg/L,the rate of
rooting reached 91. 81% and the number of roots per plantlet were 18, 97. This will provide a good accep-
tor system for genetic transform of Gladiolus.

Key words Gladiolus; cormlet; virus-free root; tissue culture; direct regeneration
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