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information index (I) was 0.510 6, the genetic similarity coefficients among the tested clones ranged was

0. 488 2—0. 815 2,with an average of 0. 668 8. Cluster analysis was conducted by using UPGMA method, it was

concluded that the 39 clones of C. azalea could be divided into 2 groups(the genetic distance was 0. 360) ,and the

second group included 6 subgroups (the genetic distance was 0. 304).
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B AR MR A R E T BLIAM SR “k
M7 (“Flame’ ) “B& #% b7 (“ Hudson Foster’) “Fi i& b
(‘Ray Ruby )“B £541” (‘Rio Red)“E I H,” (‘ Star
Ruby”) . BE B —4F A4 BUAE S ZE B At
1.2 ik
L2.1 JMEGREASEAR B 2R, 28
FTHMRELS T RIS % . AR S
IR 3~5 min, B B KKl 60 min, BrFEEM
KA BT @BE TS B, BRIE K dE 3~4
WA TRWEB AT A, T WPM E k3%
FEP G 40 NMER,EE 4 K5 dFHEW
52,20 d GGt g de, YR (00 =15 JL M5
TREL/ B HME RSB <100,
L2.2 ARKEZERHEZLE RERLER
5 em, B TAER, F SN EAEERN 20 s 5. H
5% NaClO KB 20 min, FIJCHE /K gk 5~6 ¥, 7351
BYAR 1.2.3.4.5 cm, 3R T AL 70 10 B 3%
F H WPM + 6 -BA 1.0 mg + L' + NAA
0.2mg+ L' FIESRMF LR, 2 FE G RERN
HER AN EERERKRELFATMNE, BHHF
R0 = ZFIMER S B S R B4 < 100,
L2.3 AFESFHHEELI DIk IE"“mRs %
“i e b B A 4 B I L 2R B R A, 75 V0 TR
B 20 s, 520 E MRS KB 20 min, TG 7K oh
B 5~6 W, R T WPM-+6-BA 1.Omg » L'+
NAA 0.2 mg » L' 5553 b, AR [F] 5 Fh 25 B
1.2.4 RFEVEFHFEGE BREOEKL7ZBH#HT
WAL (ER S TAER, 5 XN IR A 20 s, JH 357
AR S TC B A B K vh ik 7~8 O, Lk 0. 1% HgCl,
5% NaClO 7R [RIAb 3R A [a] o ef i, 38 9 A4k 3,
BRI R 1. 2 ARG R 2R84
R, B0 =8Ik s E TR/ B Fh S E TR B X
100,
1.2.5 ZEEAMERTTE L P9 AR R 3G R B B
BB KB S TAES LA TS0 RRE
20 s ZJ& .4 0.1% HgCL 5% KA R4 K
20 min, B TIEFE 48 h F,HH 0. 1% HgCl,
B SW AR AL 20 min, PR T E K HEE 7~
8 . 4rBERTF WPM,WPM+ 100 mg « L™ 2Bt
HR.WPM+15 mg » L'RBREKKER.WPM +
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Table 1 Effects of different sterilizations on explants sterilizing

hby W WHEH R T A
Treatment Disinfection reagent Disinfection way Disinfection time/min

1 0.1% HgClz —RIHE 20
2 0.1% HgCly TRIHE 2 b 20420
3 0.1% HgCly ZRIHEAS b 20420
4 0.1% HgClz “IREF(72 ) 20420
5 5% NaClO —RIHE 20
6 5% NaClO “IREFECL D 20420
7 5% NaClO ZRIHEAS b 20420
8 5% NaClO ZRHET2 b 20420
9 0.1% HgClz+5% NaClO —REE 10410

2 FREHEFEIIMEGFRERZM
Table 2  Effects of different culture medium on

explants disinfection

&by W HERA R

Treatment  Disinfection reagent  Disinfection time/min Medium

1 0.1% HgCly 20+20 WPM

2 0.1% HgClz 20+20 WPM+§

3 0.1% HeCle 20+20 WPM+ 45K

4 0.1% HgCly 2020 WPMA-2£ 1%

5 5% NaClO 20+20 WPM

6 5% NaClO 2020 WPM-2£

7 5% NaClO 20+20 WPM+E+ K

8 5% NaClO 2020 WPMA-2£ 1%

1.2.6 $EFH%&M L WPM+6-BA 1.Omg- L'+
NAA 0.2 mg » L' S E AR, BRI F Y
BINEdE 40 g - L' 38R 4.3 g« L7118 pH
5.8,121 CEE R ERK M 20 min, ¥EFHFEMER OS5
2)°C, 353560 2 000 1x, JeRERtE] 12 h e d7F,
1.3 BdEatr
HIGHAE R Excel ,SPSS 19. 0 #4317 5
EHE4r. BEKF P<0.05,
2 #BRESW
2.1 R B BICR LA
FEAMERE B B R, X B Wi ) 1 b
AR EE, 2R B BB R, B O B R OK R
Ro HHFR 3 AT A SAME R D) B B XS YL IR 5
K LA FE 025 B B3 3 1R B0R B IR U Oty
WA B B AN, U O AR TE Bl A gk se 3 K,
A KB R EPRIE T I R 1A 89. 4%, #
Y4 3189 2 0.5 om, MG 2B D BEATH T
WA AR L RAK IH TS 5 75. 694 ; 24 o4
4B 1.0.1.5.2. 0 cm, S5 B B o 47) 1 48 25 31
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Table 3 Test results of section disinfection of different stem length

x4 TEARMEREBRBRER

Table 4 Test results of stem section disinfection of different varieties

SMERA B D=L YR HHER R YR HHER KRB
Explant length/ cm Browning of incision Infection rate/ % Germination rate/ % Variety Infection rate/ %  Germination rate/ % Growth condition
1 29. 40. 038 15. 60. 052b “RIE”
% ¢ 46. 90, 069h 9. 4-0. 024b ++
2 2% 35. 640. 038¢c 30. 610. 038a ‘Flame’
3 % 51. 90. 063b 23.1+0. 0l4ab “TABE LY
41. 340. 116¢c 20. 01-0. 035a +++
4 IKBIREEE 75. 6+0. 090a 14. 440. 029b ¢ Hudson Foster’
5 R 89. 4£0. 063 12. 50. 063b ‘L
ABRTE 2 . by 68. 8+0. 079a 10. 6+0. 038b +
U R O 1 - P 5 R BB R /1 S 4% T 0. 05 7K Ray Rulby
CERZL”
FFERBE. TH. Rio Red 30. 60. 048¢ 18. 840. 032a ++
Note: The value in the Table is average= standard deviation. Different lower- “E(:%:B”
case letters in the same column represent significant difference at 0. 05 level. The ‘Star Raby? 60. 6+0. 048a 21. 3+0. 032a +++
tar Ruby

same below.,

S B EE, HIREIR . Hp2EBMimiiks 1. o~
2.0 cm W, AR B B, HEFZF R B AR . H
R ZEBE 1 om 15 YRR AR N 29. 406, X FEZ K
ZE BRI , SR ATGER R 57317 O A1 AL BRI Y 2B R ol
% , 2K BUHUE R MU B RO D A S B
AP, I R 2R B is e R MK . T 1 em B 28R
BRTGRRRT 2 om ZZBLEE 2 em BB 2F
RUET 1 em 2B FBE 1 om ZRBOV/DN, WHESR
ARG, P, R ek SMER IR 5 om &2
AZER M E 2R B 2 A UIRR L5 om, LIRIARZE
By 2 em pAb BT ATE LS
2.2 AR&MEEREN 2R

PR 4 AT, AN ] o Ao ) A g Al SR 2R B A
—UWIHEA BRI RRTE—ENER, P “H
AL E YRR 30. 620 B ffh, & — WK HE
JE A B T B R CE B P TS B R R, 1A F
68.8%0, “MABKIL" M “ BB L5 Qe Rk W TR Y
£L7 SR 2 R A TR AL, Hob BAR B BK
Him g I B b7 i g, R W 2 R B R
B A 21. 3065 e B LU0 B K LU A 2 AR K A
P, 2R TR (0 HL AR IE B, W7 BB T 0 BK LL R
WS A RN S LN A oFAN TR S N K
ZEBHEZHEN G ERER SRR T
“HRNLL”, H T O, 25 BT e AR 32O (R B LR TR
R AR S P R B A TE AR [ ) AR KRR TR S AR
1B L2 570K » AN [ 0 8 4 Al A B &5 4 A 22 3
HARRE P A RSN E B MR N AER
B, B R B0t 38 2 500 19 T 32 0 A B 3
E5t,
2.3 AFHTF T ERBOR L

M3 5 ATA1L AL B 7 35 PR ARy 21. 3%, T H.
FERIFE T Ab B 4 J5 YL HUR, Oy 25. 600, AT

WA RRFREE HHRRFRE B+ RRFREEIT.
Note:+ represents the plantlet growing the bad; ++ represents the plantlet
growing the normal; ++ =+ represents the plantlet growing the best.

LS9 W—RIEFBRRER T KNS SRR R
Bk 70. 6%, XEM T —RIHBZFHZEBREA
BB BB B BR T (HAR IH A BB AR Y A T
XTSRRI A R PV E A R B 7038 B R
T OUHE B A T —UGHEERUR , A [ I (1) 42 2 22 7
BRI BELEAL T IR 2 B X H AT Z ORI
T PR R T — . T
D148 h 4k B i 75 P R R AR, B F R R T, LK
HgCl, #1 NaClO #) — Y Ji 22 [1] , AR 15 3 5 fE I
[ (TR (H R AR AR BB 2 T, 2 KN
AT 48 h 5 o W 2R R IEARR , BRI — WRIE B iR
FEMHHIE 48 h, 48 hJ5 5% NaClO — Wi #, B AR
Wik T HeCl,  HEAZFF 4% T HeCl,, 355
52. 50, RUIBAEHF I X 5% NaClO 48 h —iK

HE,
x5 AEEFEFZEHREER
Table 5 Test results of different disinfection method %
Treatment Infection rate Brown rate Germination rate

1 68. 14-0. 080a 4.4+0. 024¢ 23.110. 024f
2 37. 5740. 046¢ 5.0740. 024c 31.310. 0lde
3 28. 1£0. 069¢ 6. 930. 020c 45,610, 024b
4 25.6+0. 018cd 7.530. 032¢ 34.440. 032de
5 70. 610. 052a 12. 540. 035b 20. 010. 014f
6 36.31+0. 032¢ 15. 640. 024ab 40. 610. 031c
7 21. 340. 014d 18.840.032a 52.540.041a
8 34.4+0. 069¢ 18.140. 020a 41. 9£0. 032be
9 49.440. 052b 5.610.0l4c 37.540. 046cd

2.4 ARYiERFIREN ZBER LN
ZBURTEE A R SR AR LR AN A, H
H1 556 NaClO AR THBEBOR 1L 0. 126 HeCl, 4,18
RWALFIL R T 0.1 HeCl, fy THE /LR ™,
W 2R 32 B 0, DY e A T o B A Rl 4T
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AERKRESE AT IR S, 3 6 7T, HeCl,
H NaClO Z¥KIH G 4 Bl AR [R5 238, HoApon
AR R 2L BRI %A 8 F &, B T HeCl, 15
FABGWILFHF AR E, N AR LR TEE BT Na-
CIO #3&,1fi NaClO WK iK B4 F B L™, W& /5
R MR AR A R 37 5, i 5 A1 R A A BT 43 Y 3 3R
R JE A, A &AL E RS 7R 5, B L H
18. 1% F R 3. 8%, BH B I T 22 B R LB i, 42
R ZER,

MAREE 3.4.7.8 A] & B, AR IH 22 A0 B 5 A 25
BABIMASAERBRERER JEES NIEHRES,
YRR AR T AP AE R, 50 R & 1 4
ZERTART R e & R A 8% 3 2, nT BB S 4 A M
BRGNS ED L, A Z5 HAEH
RA B2 2R B AR B, o 25 B A i s A 40 3 o L
A RS2 BRI, ST A K E 18 T AR 0, DR T VS e
REMFE B2 R, NaClO “ R TR I
B 2t R E R MG B AL S . B9 2R R TR KRS

= 83. 106, A AL T HeCl, “IRITH .
=6 TREFRENXBER
Table 6 Test results of different mediums %
Treatment Infection rate Brown rate Germination rate

25. 640. 024c
12. 7£0. 032e

5.6E0.024b
3.140. 013ab
1. 340. 014ab
0.6£0.013¢c
18.1+£0. 031a
3.8£0.025ab
5.610. 052b
3.8£0.032ab

45. 610. 024e
63. 8£0. 032b
50. 6£0. 043cd
41.3%0. 0l4e
50. 0=£0. 020cd
83.1%0. 041a
47.5£0. 029de
53.140. 024c

24. 7£0. 046¢c
30. 840. 014ab
26. 3£0. 032¢
15. 6£0. 031d
29. 2£0. 031b
32.540.035a

3 HZitHirig

TE QRSN Y SME AR T #51F R B A4
BMEE, £ HEAME N EREFIITE R TR
R ENER SRR ERRETT Y, BT
BBV B PR TE TR B % PR 1 ST AR i B e RS2
CHANG 4% | 1 7 4 2 ™ X A 4 2K By
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B AR R I R R AR R, TR
SMERIESR S, B B H S0 W B 2R A5 W T i o
5 2 A LB L A, ok A5 Ak LA (8 RO TR
Y, o S R AR SAMERH A R R
HERE LT ELEMRGKTE . AFE5
FAEREERL A KA, B R PE T WA
R BESM I A% 5O 15 75 8 3 DR X, £V R L HeCL,
NaClO #:47— W iH 2 15 R A S RHE TR
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5 ZB K BARG, CE R R,

BPHRGFEERH, 1 on KA EBR B RER
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T, S AE S RS M REAR . AR 3G IR AR 02k e
2 100 mg » L' BB 38 fk 3 DA 18. 126 P& ik 2
3.8%, Hi 2 %R B ik 83. 1%, J2 4 29 hh M 1k B 35
A BT ALF, MY NaClO V5 348 1k ™ 5 14 5]
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TR SR BN e T B 7 AR R fLIE R A 5
R R R EE 83. 1%,
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BT, ZIRKE MR ZIE S (48 D FETH = T IS
—RERCR & R AR A 1] B B e FL SR T, R BUH
0 5 A s fal o HLR R L H 8] 3 B v s ]
MR 1, 2 B SME PR BRUR ¥ D 2 R BT Ak
MM AR AR B AL 5 2 AR Bk 22 (6], SR AR i 37 K B
FIRESIHE TR, B AR B = B 2R 2R, PRIV e R R
FEIM G U BB = S 24.48.72 h Z )5, FF
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FIRREE 7 B BAb B 2R A0 8% 5% | Ak 2 i 770 B 25 7
G5 B ARFELE N 75 3R A (IR R M M R A 1 R, 2R 2R
WG E BRI R SRR PR EH#H AW
B, B REA A DA 40 25 355 A= AR TR M () [ B, 3
REIR BN BRCR A ST FR . HEH M ZEREEF
BEBMHEZEEAEENEEER ELWIFE
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Disinfection and Browning Prevention for Mature Explant of Grapefruit

LIU Yue, YE Weiyan, WANG Yingtong, LIU Huimin, WANG Lianchun
(Key Laboratory of Biodiversity Conservation in Southwest State Forestry Administration,Southwest Forestry University, Kunming,
Yunnan 650224)

Abstract; Stem segments of grapefruit were used as explants, the effects of different stem lengths, seedling
varieties, disinfection methods and media types on disinfection result and browning prevention were studied. The
results showed that 2 cm of stem section was the best disinfection effect, Difference of contamination and sprout
rate existed among cultivars, ‘Rio Red” pollution rate was the lowest, the ‘Star Ruby’ was higher,but it had the
highest germination rate. After treated by 75% ethanol for 20 seconds and followed by 5% hypochlorous sodium
for 20 minutes, the materials were kept in culture room for 48 hours, then the material was treated by 5%
hypochlorous sodium for 20 minutes again, This was the best way to disinfect with the minimum pollution rate
21. 3%. With sodium hypochlorite secondary sterilization after vaccination in WPM 100 mg + L™ cysteine
medium,it could effectively control the degree of browning and get minimum pollution rate, only 15.6%, the
highest germination rate was 83. 1%4.

Keywords : Citrus paradisi Macf;mature explant;dinsinfection ; browning
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