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Abstract: [Objective]lBanana (Musa spp.) is one of the most important fruits in the world and one of
the important economic crops in southern China. Banana germplasms are rich and diverse. Its chromo-
somal ploidy is quite complicated due to the long evolution. The identification of chromosomal ploidy
is the basis for studying the genetic evolution, classification and breeding of banana. The identification
of chromosomal ploidy by chromosome squashing is difficult because the banana chromosome witch
are small, and the satellite DNA is easy to mix with the small chromosome. Flow cytometry (FCM) is
now the prevailing method for identification of chromosomal ploidy in plants, because of the ease of
sample preparation and the high sample throughput. In this study, the chromosomal ploidy levels of 169
Musa germplasms were identificated by flow cytometry in order to provide theoretical basis for the
study of genetic evolution and hybridization of banana. [Methods]The leaves unopened of 169 Musa
germplasms were selected with ice boxes from Banana Germplasm Resource Garden of Dongguan Ba-

nana and Vegetable Institute and Banana and Litchi Germplasm Resource Garden in Guangzhou of Na-

Wk H - 2017-11-02 5% H#1:2018-03-23

BEETE AR SR LSRR I E (2013108101043) ;) A& B LR G5 B¢ 2 15750 H (2016LM1027)

PEE A« B, 55, s R 200, W F0 77 101 R B AP 0T BE s B 53T e & S s B 5K . Tel: 13602380653, E-mail: shunlv@qq.com
*J@ {5 {E+# Author for correspondence. Tel: 13712255936, E-mail: 29333689@qq.com



5631 =)

gt , 45 - ) FH I X B AR PR 5 58 169 £y 75 B T o B U5 14 G (0 A A 1 669

tional Fruit tree Germplasm. 20-30 mg fresh leaves contained an equal number of sample and standard
sample were chopped with a sharp razor blade in a Petri dish containing 1.5 mL OTTO buffer [ which
was precooled. The mixture was placed on ice 5-10 min and filtered with a 22 pm strainer to remove
large cellular materials and the remaining 50 pL. sample was mixed again after discarding the upper lig-
uid. Then, 200 pL OTTO buffer II was added to the mixture. The cell suspension was stained by Prop-
idium Iodide and RNase 5-10 min. In the end, 200 pL cell suspension was used for the analysis of cell
flow analyzer. Xiaoguo Yejiao, a known diploid wild banana (M. acuminata) was used as the internal
standard, and we analyzed the relative genome size of musa germplasms containing cavendish, pisang
awak, pisang mas, bluggoe, wild banana etc. by Beckman Cell Lab Quanta SC, and the chromosomal
ploidy levels were then estimated. [Results] According to the analysis, thirty-seven different types of
wild bananas from Yunnan, Guangxi, Guangdong, Jiangxi, Hunan and Shaanxi were all diploid. The ex-
isting triploidy and tetraploid bananas were originated from intra- and interspecific hybridization be-
tween two wild diploid species: Musa acuminata Colla. and M. balbisiana Colla, so the genomes and
ploidy of these bananas were very complex. In this study, pisang mas are all diploid. All of the germ-
plasms belonged to cavendish, longyajiao, bluggoe, and most of germplasms derived from dajiao and pi-
sang awak were triploid except for three varieties: ‘Qitou Dajiao” ‘Yunnan Jinghong Yedajiao’ ‘Fen-
za No.l1’. They were tetraploid due to the calculation values of ploidy levels were 3.84, 3.59, 3.43.
‘Hainan Hongjiao” was triploid. The plant of ‘FHIA-25" whose genotype and ploidy were unknown in
the Banana Germplasm System (Musa Germplasm Information System) is very thick, and it was found
to be triploid according to the results of repeated detection and analysis. Similarly, ‘Indonesia Dafenji-
ao’ which was very strong, was found to be triploid. In contrast, ‘FX2’ which was thin, and ‘Jinghong
Yedajiao’” which was thin and short, were tetraploid. The individuals derived from ‘Gaozhou Zhongba
Dajiao’ x ‘Nabang Yejiao’, ‘Gaozhou Zhongba Dajiao’ x ‘ Gangning Yeshengjiao’, ‘Gaozhou Zhong-
ba Dajiao’ x ‘Akuanjiao’, ‘Huanong Zhongba Dajiao’ x ‘ Akuanjiao’ (The hybrid offsprings of trip-
loid Dajiao and Akuanjiao) were all tetraploid, while those derived from ‘Guangfen No.1’ x ‘Nabang
Yejiao” were triploid in this study. The point of the average DNA relative content of the diploid was
AA>M. basjoo> M. itinerans> AA (cultivar) >BB wild. The point of the average DNA relative con-
tent of the the triploid was AAA>AAB>ABB. [Conclusion]After a long period of evolution, the ge-
nome and the ploidy of bananas, especially cultivars are complex. The reliability of identification of ba-
nana chromosomal ploidy according to the size of the plant and other morphological characteristics, es-
pecially some allopolyploid bananas, is very low. FCM is suitable for quickly identification of the ploi-
dy of bananas because of its simplexity, high sensitivity, resolution and accuracy.
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Fig. 1 Flow cytometric fluorescent detection of some banana germplasms
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Table 1 Expected ploidy levels of the 169 banana accessions and the observed ploidy levels
after analysis using the flow cytometry method
T (1 A WS A B
P b 4 R il /27 41 K TR £ WE W7 £ E;H‘
S/N  Accession name Species/Group/SubGrou Origin Expected Ploidy Observed 54
P p P g ploidy  value ploidy  CV/%
1 /NREFEE RE T AA BFAERD AR AR B R 0 TT T 2n 200 2n 6.82
Xiaoguo Yejiao M. acuminate AA (Wild-type) Institute of Fruit Tree Research, Guangdong
2 Calcutta 4 R R AACETAERD Academy of Agricultural Sciences 2n 2.00 2n 11.89
M. acuminate AA (Wild-type)
3 FVNREFIE P AA IR Z: 7 Yunnan 2n 200 2n 7.32
Jinghong Xiaoguo Yejiao M. acuminate AA (Wild-type)
4 FEMEAN TR ALy B AA P A AY) 2n 200 2n 6.55
Chuxiong Xiaoguo Yejiao M. acuminate AA (Wild-type)
5 I EE Meiye Bajiao PR AACEAE T A1 Unknown 2n 200 2n 6.97
M. acuminate AA(Wild-type)
6 1L1L¥F#5 Wushan Yejiao  KABAEBB M. balbisiana BB |~ 744 AV Rl Fe S HIF 72 T 2n 200 2n 7.74
Institute of Fruit Tree Research, Guangdong
Academy of Agricultural Sciences
7 $#£ 15 Yejiao No.1 KA #5 BB M. balbisiana BB 2 Yunnan 2n 200 2n 8.27
8 FBIET#£ Nabang Yejiao KA # BB M. balbisiana BB 2n 2.00 2n 7.56
9 {EFEEFEE Pingxiang Yejiao  KAHHE BB M. balbisiana BB | i Guangxi 2n 2.00 2n 7.68
10 4T #E Zengcheng Yejiao K A#H# BB M. balbisiana BB |~ %< Guangdong 2n 200 2n 9.02
11 BB¥{#£ BB Yejiao KM BB M. balbisiana BB |~ PG4 VRl 5t [ Z 0T 75 e 2n 200 2n 10.30
Horticultural Research Institute, Guangxi
Academy of Agricultural Sciences
12 K= HT#E Tianbao Yejiao KAG#E BB M. balbisiana BB i Fujian 2n 2.00 2n 8.05
13 il % £ Akuanjiao [iT 55 8 M. itinerans TR AL B R T B 2n 2.00 2n 7.06
Institute of Fruit Tree Research, Guangdong
Academy of Agricultural Sciences
14 ST A A2 R 56 %€ M. itinerans ] %% Guangdong 2n 2.00 2n 9.70
Zengcheng Yeshengjiao
15 DINEFAERE W5 45 M. itinerans 2n 2.00 2n 7.04
Luoba Yeshengjiao
16 T4 K 58 86 M. itinerans 2n 200 2n 8.41
Guangning Yeshengjiao
17 ERREF A K 56 #E M. itinerans TR RL B E 28 7 B 2n 2.00 2n 8.41
Binyang Yeshengjiao Horticultural Research Institute, Guangxi
18 Je Uy A= K G #E M. itinerans Academy of Agricultural Sciences 2n 2.00 2n 6.13
Longzhou Yeshengjiao
19 BONEF AR K] %2 4 M. itinerans 7 Guangxi 2n 200 2n 6.44
Hezhou Yeshengjiao
20 =WAEFATE Kil] 5 %6 M. itinerans 187 Fujian 2n 200 2n 6.40
Sanming Yeshengjiao
21 Jes B AE Wi 45 M. itinerans 2n 2.00 2n 7.69
Longyan Yeshengjiao
22 PRIRETAEE Bl %5 B M. itinerans Z ¥ Yunnan 2n 2.00 2n 8.86
Yangbi Yeshengjiao
23 IR BAl 5 #5 M. itinerans 574 Hainan 2n 200 2n 6.47
Wuzhishan Yeshengjiao 1
24 TRILEFAERE2 W5 45 M. itinerans 2n 200 2n 7.94
Wauzhishan Yeshengjiao 2
25 IRINEFAERES Wil 5586 M. itinerans 2n 200 2n 7.39
Wauzhishan Yeshengjiao 3
26 I EF AR B 55 € M. itinerans VL4 Jiangxi 2n 200 2n 7.38
Wugongshan Yeshengjiao
27 KN EFAE [T 55 € M. itinerans 7 Hunan 2n 2.00 2n 5.89
Yongzhou Yeshengjiao
28 HiFE 1 Bajiao 1 WHE M. basjoo TR A AR B SR 7T B 2n 200 2n 10.72
29 42 Bajiao 2 3 M. basjoo Institute of Fruit Tree Research, Guangdong n 200 2n 961

Academy of Agricultural Sciences
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F1(45)  Table 1(continued)
HE Az b A7) S = A2 b AR
5 R A s Expcted Plody Ovsved &5
S/N  Accession name Species/Group/SubGroup Origin P Y -

ploidy  value ploidy CVI%

30 JRPHTE#E Muyang Bajiao
31 #%% Banjiao

32 TS E#E Shangluo Bajiao
33 ¥} IS Fen Bajiao

34 #Z4t#E Honghuajiao

35 #8¥E Zijiao

36 HHEN R

Huangbao Xieweijiao
37 Jik#E Majiao

38 TTi% Gongxuan
39 YN2-1

40 FRAZ

41 4§77 Haigong
42 T Gongjiao
43 YN2

44 WSS

45  HURFE Rose
46 MW Jiali

47  F45%E Finger
48  f#F#E Foshoujiao

49  FX2

50 ITC1287 Pisang Berangan
51  ® 1'% Yuefeng No.1

52 #ifili 55 Kangku No.5

53 F§K7E Nantianhuang

54 FgKiH Nantianqing

55 EVG%E Baxijiao

56  Z&[H Thailand

57  JEffE Philippines

58  WGH

59 WG

60 Lw412

61 % Baodaojiao

62 JbK'E Beida Aijiao

63  KFEEEFE Tianbao Aijiao
64 EF} 15 Dengke No.1

65 %% 25 Zhangxuan No.2
66 J#ik 8 5 Zhangxuan No.8

HFE M. basjoo
T M. basjoo
T M. basjoo

B EEE M. nagensium
ZILACHE M. coccinea
KM, velutina
1) 2 £ Heliconia sp.

HAITAEFE

Unknown wild banana

TTHE AACER D
Sucrier AA (Cultivar)

TTHE AACEL D
Sucrier AA (Cultivar)

TTEE AA TR
Sucrier AA (Cultivar)

TR AA (TR R
Sucrier AA (Cultivar)
T AAGHFD
Sucrier AA (Cultivar)

TTHE AA R
Sucrier AA (Cultivar)

T AAGR D
Sucrier AA (Cultivar)

T AAGRFD
Sucrier AA (Cultivar)

TTEE AA TR
Sucrier AA (Cultivar)

TFE AACHFID
Sucrier AA (Cultivar)
TTHE AACELFID
Sucrier AA (Cultivar)
eI w5 B AA/AAA

VL5 Jiangsu
P )1 Sichuan
75 Shaanxi

2 Yunnan

A1 Unknown

TR TR AT

Dongguan Banana and Vegetable Research

Institute

AR AR e R B 7L T
Institute of Fruit Tree Research, Guangdong
Academy of Agricultural Sciences

African highland bananas AA/

AAA
758 AAA Banana AAA

4B AAA Cavendish AAA
7 F#E AAA Cavendish AAA
7 #5 AAA Cavendish AAA
% 4 #E AAA Cavendish AAA
7 F #5 AAA Cavendish AAA
4B AAA Cavendish AAA
7 F#E AAA Cavendish AAA
75 F #5 AAA Cavendish AAA
% F#E AAA Cavendish AAA
5 F # AAA Cavendish AAA
7 F #5 AAA Cavendish AAA
7 4 #E AAA Cavendish AAA
% 4 #E AAA Cavendish AAA
7 4 #E AAA Cavendish AAA
75 F #£ AAA Cavendish AAA
4B AAA Cavendish AAA

67 JBJHHHE Longzhou Zhongba 77 # AAA Cavendish AAA

68 A JEIEFE Nalong Aijiao

7 #E AAA Cavendish AAA

¥4 Hainan

#E Fujian

V4 Guangxi

2n 2.00 2n 7.16
2n 2.00 2n 6.48
2n 2.00 2n 5.86
2n 2.00 2n 7.03
2n 2.00 2n 6.96
2n 2.00 2n 8.32
2n 2.00 2n 10.06
2n 2.00 2n 8.20
2n 2.00 2n 8.28
2n 2.00 2n 5.80
2n 2.00 2n 6.91
2n 2.00 2n 5.93
2n 2.00 2n 5.04
2n 2.00 2n 6.26
2n 2.00 2n 5.83
2n 2.00 2n 9.36
2n 2.00 2n 8.32
2n 2.00 2n 8.86
2n 2.00 2n 8.37
2n/3n 3.03 3n 5.58
3n 2.90 3n 4.54
3n 3.01 3n 6.20
3n 2.93 3n 7.10
3n 2.82 3n 6.18
3n 2.92 3n 4.78
3n 3.34 3n 6.50
3n 2.75 3n 7.73
3n 2.87 3n 591
3n 3.16 3n 7.76
3n 2.93 3n 5.88
3n 2.89 3n 7.63
3n 2.93 3n 6.86
3n 3.02 3n 5.35
3n 2.92 3n 3.56
3n 2.96 3n 5.78
3n 3.24 3n 6.72
3n 2.85 3n 6.14
3n 2.86 3n 5.57
3n 2.86 3n 5.64
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F1(45)  Table 1(continued)
FHIRE oA TR f A
B B AR ol /40 4 SR PRSP £ ﬁ{ﬂ e A5k Eﬁf
S/N  Accession name Species/Group/SubGrou Origin Expected Ploidy  Observed 4
P P P & ploidy  value ploidy  CV/%
69 4IiA]%% Honghe Aijiao 7 4 # AAA Cavendish AAA = F§ Yunnan 3n 298  3n 6.30
70 1174 Hekou Zhongba 77 1 #5 AAA Cavendish AAA 3n 291  3n 6.01
71 9] M 54 Hekou Gaoba 77 F # AAA Cavendish AAA 3n 289  3n 5.64
72 ZIHf 25 Hongyan No.2 T T AAA Cavendish AAA  ZLI s OV R EAFF 5L AT 3n 320  3n 7.55
Honghe Tropical Agriculture Science Institute
73 5% Qi Wei ¥ B AAA Cavendish AAA |~ %R Guangdong 3n 290 3n 4.95
74 £2F}H1 5 Nongke No.1 7 F#5 AAA Cavendish AAA TN TT AL R £ B 78 Bt 3n 282  3n 4.03
Guangzhou Academy of Agricultural Sciences
75 8818-1 L AAA o B A AL B2 e e R AR BT FE BT 3n 296  3n 5.06
Cavendish AAA South Subtropical Crops Research Institute of
Chinese Academy of Tropical Agricultural
Sciences
76 BRI Yueyoukang T EAAA IRSET A FE R SEIT E BT 3n 2.85  3n 4.64
Cavendish AAA Dongguan Banana and Vegetable Research
77 BXMSI T AAA Institute 3n 293 3n 539
Cavendish AAA
78 RI-2-IN5H TAEAAA 3n 2.89  3n 5.34
Cavendish AAA
79 G20-1K I AAA 3n 311 3n 7.74
Cavendish AAA
80 G20-3 T AAA 3n 278  3n 7.91
Cavendish AAA
81 WGHDSI F R AAA 3n 3.07  3n 6.20
Cavendish AAA
82 ITC1442 GCTCV-106 ZFE AAA banana AAA 478 Taiwan 3n 3.00 3n 4.88
83 fif =% Holland 7 #E AAA banana AAA AH1 Unknown 3n 297  3n 8.75
84 K74 VA7 #E Malaysia 77 #£ AAA banana AAA 3n 3.18  3n 5.96
85 WSl 71 AAA banana AAA AR AR B R T 3n 290 3n 4.01
B s e Institute of Fruit Tree Research, Guangdong
86 TTUCEE Guifeijiao ¥ #E AAA banana AAA Academy of Agricultural Sciences 3n 294  3n 0.99
87 K& Gros michel K AAA 3n 297  3n 4.30
Gros Michel AAA
88 ¥FFI4# Hainan Hongjiao 4% AAA Red banana AAA 3n 292  3n 431
89 KiF-25 FHIA-25 T AAA/AAAA 3n/4n 2.92 3n 5.31
banana AAA/AAAA
90 T#5# Thousand Finger T8 AAB 3n 2.77  3n 7.07
M. chiliocarpa AAB
91 e 22 %5 AAB Silk AAB J"7% Guangdong 3n 284  3n 6.34
Zhongshan Longyajiao
92 id1LiFF Guoshanxiang 22 %5 AAB Silk AAB 3n 2.75 3n 5.93
93 4xfk Jinzhi JeF #E AAB Longyajiao AAB [~ AR RV AL 2=t FABIE 72 3n 3.04 3n 6.70
, . . N . Institute of Fruit Tree Research, Guangdong
N T
94 4:¥b7 Jin Shaxiang JEF #£ AAB Longyajiao AAB Academy of Agricultural Sciences 3n 2.79  3n 7.00
95 DW JEZF ¥ AAB Longyajiao AAB 3n 290 3n 6.01
96 5Z5%E Zijingjiao 7% #5 AAB Longyajiao AAB 3n 3.02  3n 5.47
97 %M JEE Laoshuweiba .7 #5 AAB Longyajiao AAB 3n 2.86 3n 6.19
98 ¥ 15 Xiangfen No.1 Je2F 5 AAB Longyajiao AAB H [ #0 AOl A} 27 B B WG E IR BT 3n 297  3n 247
South Subtropical Crops Research Institute
of Chinese Academy of Tropical Agricultural
Sciences
99 X% Jijiao .7 #5 AAB Longyajiao AAB Vi Guangxi 3n 3.04 3n 5.32
100 %3 Danhuangjiao %7 F5 AAB Longyajiao AAB K%l Unknown 3n 2.84 3n 7.06
101 LK JF # AAB Longyajiao AAB 3n 310 3n 5.98
102 75 994 Baxi 994 Je 4 45 AAB Longyajiao AAB |~ ARG AR B SR 7T BT 3n 3.03  3n 6.15

Institute of Fruit Tree Research, Guangdong
Academy of Agricultural Sciences
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= 1(4) Table 1(continued)

TR VE R EAE e 1 AR
Expected Ploidy Observed %%
ploidy  value ploidy CVI%

FP5 R4 R Fib/ 280 28 N
S/N  Accession name Species/Group/SubGroup Origin

103 »FERZ#E Xinglong Suanjiao A& Dajiao o [ B AL sl 2 B B R AR IRIT FE T 3n 2.88  3n 4.41
South Subtropical Crops Research Institute
of Chinese Academy of Tropical Agricultural

Sciences

104 i 1 %€ Hainan Bajiao K# Dajiao TR RNV RL e RSB TE B 3n 3.09  3n 7.17
S b 2l g 7 - . Institute of Fruit Tree Research, Guangdong

105 ﬁ‘q o+ %E .. KK Dajiao Academy of Agricultural Sciences 3n 2.93 3n 381
Hainan Niujiaojiao

106 HEFI IR K RE K#& Dajiao 3n 2.88  3n 6.34
Hainan Suandajiao

107 ¥ F5 K% Hainan Dajiao K #E Dajiao 3n 307  3n 7.17

108 P A K#& Dajiao 3n 298  3n 5.53
Hainan Niubajiao

109 ZE M “K# Dajiao 3n 2.88  3n 2.90
Yunnan Niujiaojiao

ST AT PN K#E Dajiao 3n 295  3n 5.65
Guangxi Zhongba Dajiao

111 PY)1 K% Sichuan Dajiao K¥E Dajiao 3n 2.87 3n 4.69

112 ¥4 Fan Bajiao K# Dajiao 3n 310 3n 4.49

113 =VL K% Sanjiang Dajiao ~ K# Dajiao 3n 3.16 3n 4.46

114l e K# Dajiao 3n 293 3n 7.68
Zhongshan Zhongba Dajiao

115 FHEPHCRE K#E Dajiao 3n 296  3n 3.99
Panyu Zhongba Dajiao

116 i A3 K K#E Dajiao 3n 294  3n 7.00
Shunde Zhongba Dajiao

117 JEfE K% Longhua Dajiao K #E Dajiao 3n 288  3n 4.13

118 ¥V H K% Shatian Dajiao K# Dajiao 3n 287  3n 5.57

119 AAi#E Mu Mianjiao K#E Dajiao 3n 299  3n 6.05

120 %K% Mei Dajiao K4 Dajiao 3n 297  3n 478

121 4% Niunaijiao K#E Dajiao 3n 298  3n 5.48

122 M3k K% Qitou Dajiao K#E Dajiao 3n 3.84  4n 5.69

123 FE 7 KFE Leigao Dajiao K# Dajiao 3n 292 3n 6.10

124 FJF K% Fengkai dajiao K#E Dajiao 3n 310 3n 5.71

125 =K% Gaojiao Dajiao  KFE Dajiao 3n 296  3n 5.12

126 @ FpatE R K# Dajiao I %% Guangdong 3n 291  3n 3.79
Gaozhou Zhongba Dajiao

127 AREERIERE K#E Dajiao 3n 3.08  3n 5.04
Dongguan Zhongba Dajiao

128 ZRZEM A K#E Dajiao 3n 3.03  3n 5.32
Dongguan Gaoba Dajiao

129 HR PR K# Dajiao 3n 284  3n 6.19
Huanong Zhongba Dajiao

130 Z'#1K#E Luoba Dajiao KFE Dajiao 3n 298  3n 5.72

131 J&K# Ai Da Jiao K# Dajiao 3n 326 3n 5.39

132 B3 K% Fangcheng Dajiao K # Dajiao TR A e 20 5 P 3n 289  3n 5.83

. . Horticultural Research Institute
EPS FE :

133 B85 K4E Bama Dajiao NIR Dajiao Guangxi Academy of Agricultural Sciences 3n 291 3n 422

134 #F K% Guiping Dajiao ~ K# Dajiao 3n 290  3n 435

135 %45%E Chaijiao K#E Dajiao #i % Fujian 3n 3.09  3n 5.64

136 7k M K% Yongzhou Dajiao K% Dajiao 1 Hunan 3n 292 3n 6.85

137 seitBp R K#E Dajiao 774 Yunnan 3n 359 4n 5.40
Jinghong Yedajiao

138 ¥ Saba 7> 1 ABB Saba ABB AR AR e R LT 3n 289  3n 5.64

\ N Institute of Fruit Tree Research,
139 PUJ7¥AHE Sifang Fendajiao Hsi57 ABB Bluggoe ABB e O Uit Hee feseare 3n 301 3n 6.41
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= 1(4) Table 1(continued)

FF5 A4 R T/ A KR

TR VE AR PEAE DN E £ AR 5
Expected Ploidy Observed %%

S/N  Accession name Species/Group/SubGroup Origin ploidy  value  ploidy CVI%
140 41715 Yinfeng No.1 }: 16 % ABB Bluggoe ABB 3n 283  3n 7.95
141 7K K#E Hui Dajiao F2 47 ABB Bluggoe ABB 3n 274  3n 470
142 ok KR 45 72 ABB Bluggoe ABB 3n 276 3n 5.65
Bangladesh Fendajiao
143 FEHEH KR }:16#5 ABB Bluggoe ABB | 4% Guangdong 3n 3.03  3n 6.84
Nanhai Fendajiao
144 ZRSERY AR 148 #£ ABB Bluggoe ABB 3n 295 3n 5.78
Dongguan Fendajiao
145 ITC0643 Cachaco ¥ J5# ABB Bluggoe ABB A %I Unknown 3n 276  3n 5.10
146 ) K#E Fendajiao Wi ¥ 7 ABB Bluggoe ABB 3n 287  3n 5.36
147 ZR5E40F) Dongguan Xifen — #1# ABB Pisang Awak ABB |~ %k Guangdong 3n 302  3n 6.35
148 ¥ Xiangfen ¥} #E ABB Pisang Awak ABB 3n 282  3n 471
149 FJ-20 ¥1#E ABB Pisang Awak ABB 3n 2.82  3n 5.41
150 J7F) 15 Guangfen No.1 % ABB Pisang Awak ABB |~ 7R f LAk 225 R 17 7 it 3n 278 3n 6.59
¥ A 2 Institute of Fruit Tree Research, Guangdong
151 #3441 %5 Fenza No.1 #)# ABB/ABBB . L 3n/4n 343  4n 7.62
Pisang Awak ABB/ABBB Academy of Agricultural Sciences
152 #3115 Zhongfen No.1 ¥ # ABB Pisang Awak ABB 3n 294  3n 5.51
153 ISR ABB 3n 2.86  3n 6.47
Bangladesh Caijiao
154 Ly PGS ARy A5 ABB %1 Unknown 3n 2.85  3n 5.96
Malaysia Dafenjiao
155 B KM TR ABB 3n/4n 280 3n 5.78
Indonesia Dafenjiao
156 T-5%%% Qianpangpei A %1 Unknown TR RVt R HIE 7S B 3n 293  3n 6.59
' s Institute of Fruit Tree Research, Guangdong
s 5
157 $HZ%E Dundok A% Unknown Academy of Agricultural Sciences 3n 2.86  3n 5.01
158 = F§¥E# Yunnan Huajiao &% Unknown 3n 3.15 3n 6.29
159 7J-9 A %1 Unknown A1 Unknown 3n 294  3n 533
160 WS6 41 Unknown AR AR B R 0 7T T 3n/4n 373 4n 6.99
A Institute of Fruit Tree Research, Guangdong
161 LF 5’_\%[] Unknown Academy ongricultural Sciences 4n 3.91 4n 5.83
162 ITC1297 BITA 3 AAAB Je A FIE Nigeria 4n 3.87  4n 5.69
163 ITC0504 Goldfinger AAAB HE#RH7 1 Honduras 4n 372 4n 7.42
164 ITC1307 SH-3640 AAAB J& HFII Nigeria 4n 3.96  4n 6.96
165 M THEREX T A KA Unknown REET B B FU T 3n/4n 3.65 4n 7.30
Gaozhou Zhongba Dajiaox Dongguan Banana and Vegetable Research
Gangning Yeshengjiao Institute
166 15 PH H R A< i 5 45 41 Unknown 3n/4n 392  4n 7.84
Gaozhou Zhongba Dajiaox
Akuanjiao
167 AR PR A <[] 2 A5 1 Unknown 3n/4n 3.63  4n 6.47
Huanong Zhongba Dajiaox
Akuanjiao
168 E M T REIRAE KA Unknown 3n/4n 390 4n 5.22
Gaozhou Zhongba Dajiaox
Nabang Yejiao
169 7B 15 F T 4 A1 Unknown 3n/4n 288  3n 7.59

Guangfen No.1xNabang
Yejiao

&, M DNA & 82 5 Qe RS H BRIE L, R Z 7
A UL T G R 0 B i oo #r » g B L DR, £ A B A
PE M TR B N E T T 374K E
RNV AR LY ST S BRPE AE IR R (B

TR AN [F) R TR T A 8, 3500 A5 i, R R I A
(ERETRSTIDNETE St Gaak NIV el X (2 /1 IR
AT FE AL B AR AR B A JR 2 N T
WEFEI R, BB SRR A > B k. IMIEHEHIE
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Table 2 FCM analysis of wild banana germplasms and diploid cultivar bananas

Fh/4H Species/Group

Wi Pl Variety

Ff iU H Samples peak P Z:UE(H References peak fi514:1H Ploidy value

Rt FRE AACEFAEARD

M. acuminate AA (Wild-type)

K 1% BB
M. balbisiana BB

Rif i R
M. itinerans

M. basjoo

TTHE AA GRS L FlD
Sucrier AA (Cultivar)

B EEE M. nagensium
ZLAERE M. coccinea
K M. velutina

U5 2% Heliconia sp.
Y7 4= A1 Wild-type

/NREFEE Xiaoguo Yejiao

Calcutta 4

St/ NI Jinghong Xiaoguo Yejiao
#E /N BT # Chuxiong Xiaoguo Yejiao
FIH T 5 Meiye Bajido

“F-34) Mean

bt o

AR5 R CVI%

Tl EF# Wushan Yejiao

B 15 Yejiao No.1

FBHET 2 Nabang Yejiao

FEHETT 2 Pingxiang Yejiao

YL HT#E Zengcheng Yejiao

BB ¥ # BB Yejiao

K B7#E Tianbao Yejiao

T3] Mean

W% o

AR BB CVI%

Fiif 5 7 Akuanjiao

YL ET £ #E Zengcheng Yeshengjiao
% T A2 £ Luoba Yeshengjiao

)7 B AE %€ Guangning Yeshengjiao
5B HF A2 #E Binyang Yeshengjiao
Je )N EF A4 #5 Longzhou Yeshengjiao
BN EF 4= £ Hezhou Yeshengjiao
=W} 4E# Sanming Yeshengjiao
e 1742 #5 Longyan Yeshengjiao
R EHET £ Yangbi Yeshengjiao
Fi¥g 1 BT AE#E | Wuzhishan Yeshengjiao 1
Ti¥8 11 BT A4E % 2 Wuzhishan Yeshengjiao 2
Tu¥E 11 B A4E % 3 Wuzhishan Yeshengjiao 3
i h 1L B 4 # Wugongshan Yeshengjiao
7K EF £ Yongzhou Yeshengjiao
“F#5 Mean

% o

AR5 FH CVI%

% 1 Bajiao 1

T4 2 Bajiao 2

VRFH L Muyang Bajiao

1 # Banjiao

T %t Shangluo Bajiao

“F#5 Mean

% o

AR5t R H CVI%

D11k Gongxuan

YN2-1

FRAZ

71 Haigong

T1# Gongjiao

YN2

WS5

HIEE Rose

HERN Jiali

TF#5% Finger

#F-# Foshoujiao

-4 Mean

W% o

AR ZHL CVI%

H T Fen Bajiao

21 {£#2 Honghuajiao

LFE Zijiao

75 %0 2 28 Huangbao Xieweijiao
JFRFE Majiao

206.96
214.07
206.95
196.73
200.31
205.00

6.71

3.27

178.78
193.87
179.13
208.65
180.43
172.23
185.11
185.46
12.20
6.58
193.03
169.77
198.54
194.16
191.89
188.67
201.74
200.54
208.51
208.85
205.15
215.38
219.75
206.39
208.47
200.72
12.26
6.11
210.23
168.44
206.78
218.51
215.2
203.83
20.29
9.95
186.02
211.41
191.85
206.22
204.48
174.47
193.43
187.66
205.62
169.90
216.12
195.20
14.97
7.67
184.30
227.80
214.56
235.19

201.61

206.96
214.07
206.95
196.73
200.31
205.00

6.71

3.27

178.78
193.87
179.13
208.65
180.43
172.23
185.11
185.46
12.20
6.58
193.03
169.77
198.54
194.16
191.89
188.67
201.75
200.54
208.51
208.85
205.15
215.38
219.75
206.39
208.47
200.72
12.26
6.11
210.23
168.44
206.78
218.51
215.2
203.83
20.29
9.95
186.02
211.41
191.85
206.22
204.48
174.47
193.43
187.66
205.62
169.90
216.12
195.20
14.97
7.67
184.30
227.80
214.56
235.19

201.61

2.00
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
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T3 AAA EFRB = FEBEMREIRN FCM 24
Table 3 FCM analysis of AAA genotype triploid banana germplasms

WF.4H Subgroup

il Variety

FE g (H Samples peak

N 224 {H References peak

15 {E Ploidy value

' # Cavendish #3215 Yuefeng No.1 297.90 197.74 3.01
I # Cavendish Pkl 55 Kangku No.5 265.19 181.03 2.93
7 4 # Cavendish K 3% Nantianhuang 298.75 212.15 2.82
I #5 Cavendish M K7 Nantianging 305.77 209.73 2.92
7 F # Cavendish VG £ Baxijiao 312.68 187.14 3.34
7 F #E Cavendish Z&[H Thailand 290.30 211.11 2.75
75 7 4 Cavendish Ff 4 5 Philippines 327.22 228.00 2.87
7 I # Cavendish WGH 297.87 188.60 3.16
7 F ¥ Cavendish WG 288.10 196.37 2.93
% I #% Cavendish LW412 27431 190.06 2.89
7 F#% Cavendish % 15 Baodaojiao 292.76 200.05 2.93
& 4 #E Cavendish JEK%%: Beida Aijiao 293.49 194.43 3.02
F F # Cavendish K FJ&FE Tianbao Aijiao 325.46 223.17 2.92
# 4 #E Cavendish &%} 1%5 Dengke No.1 258.17 174.27 2.96
F F #5 Cavendish 1% 2 5 Zhangxuan No.2 269.89 166.40 3.24
7 # Cavendish %1% 8 %5 Zhangxuan No.8 293.52 205.76 2.85
I #5 Cavendish JeHHHE Longzhou Zhongba 288.76 201.95 2.86
75 7 # Cavendish A Je % #E Nalong Aijiao 289.66 202.33 2.86
I #% Cavendish £1ju[#% Honghe Aijiao 304.09 204.14 2.98
7 % #£ Cavendish 3 131 Hekou Zhongba 281.40 193.24 2.91
7 JF #£ Cavendish 7] [ =4t Hekou Gaoba 25431 176.01 2.89
7 F ¥ Cavendish 41 2 5 Hongyan No.2 262.46 164.22 3.20
I #% Cavendish 7 Qiwei 337.00 232.06 2.90
7 I # Cavendish B} 15 Nongke No.1 284.25 201.56 2.82
& F ¥ Cavendish 8818-1 327.55 221.57 2.96
T # Cavendish BB Yueyoukang 314.95 220.73 2.85
# F# Cavendish BXMS51 295.63 201.63 2.93
F I # Cavendish R1-2-INSH 297.89 206.46 2.89
7 F #E Cavendish G20-1K 270.48 173.88 3.11
I #5 Cavendish G20-3 281.68 202.84 278
7 F 4% Cavendish WGHDS51 313.15 204.06 3.07
AAA ITC1442 GCTCV-106 343.44 228.69 3.00
AAA fif 2% Holland 242.50 163.28 2.97
AAA Ik 75 # Malaysia 299.13 202.05 2.96
AAA WSl 287.05 197.80 2.90
AAA SO HE Guifeijiao 304.00 198.64 3.06
AAA KiF-25 FHIA-25 305.31 206.39 2.96
e AAA
African highland bananas
AAA FX2 295.36 195.22 3.03
AAA ITC1287 Pisang Berangan 256.77 177.30 2.90
K2 Gros Michel K2 Gros Michel 298.41 201.15 2.97
4] #£ Red banana 7 4. %€ Hainan Hongjiao 273.19 187.00 2.92
744 Mean 292.68 198.30 2.96
W7 o 22.59 17.13 0.12
5 RZE CVI% 7.72 8.64 4.09

SRIEMEFE R, HE X RETERE T E
(AAA) . KE IR (B K%, ABB) H #2 (ABB) .
T FHE(AAB)  TTEE (AA) Y WAHIF 7T 70 45 IR
B M TRy R, B R R R TR

BN = A5 AR (B KA B IR AR 2 Oy =ik, <
KRB TR AE RN 3.84, “ R SO OR AR 1
THELEE RN 3.59, ATRE DU “Frdg 15 fE bkt
LR DY 3.43, AT REN DUAG A el AR B Ak . st
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T4 AAB HEB = FHEEMRZRE FCM 247
Table 4 FCM analysis of AAB genotype triploid banana germplasms

WF.4H Subgroup il Variety FE iU {E Samples peak N2 U418 References peak {514 1H Ploidy value
24 4% Silk W1l JE 2 # Zhongshan Longyajiao 335.02 236.08 2.84
2245 Silk it 11 % Guoshanxiang 267.11 194.41 2.75
1% /K Mysore 4:1§ Jinzhi 312.36 205.62 3.04
1L X Mysore 4 V)7 Jinshaxiang 288.11 206.47 2.79
EERaja DW 312.92 215.99 2.90
AAB 2 2 I Laoshuweiba 292.98 204.68 2.86
AAB X Jijiao 300.07 197.29 3.04
AAB 75 # Danhuangjiao 292.62 205.99 2.84
AAB LK 289.14 186.59 3.10
T-F8#E M. chiliocarpa T-$8% Thousand Finger 307.33 222.14 2.77
1% /R Mysore 2EFE Zhijingjiao 29237 193.90 3.02
AAB 575 994 Baxi 994 310.08 204.53 3.03
AAB F % 15 Xiangfen No.1 266.81 179.41 297
V44 Mean 297.46 204.08 2.92
bt o 18.76 14.89 0.12
5 REL CVI% 6.31 7.30 4.09

*5

= RFERESEMRERN FCM 517

Table S FCM analysis of dajiao triploid banana germplasms

W4 Subgroup

Al Variety

FE A Samples peak

2§ {H References peak

£ EAH Ploidy value

K# Dajiao
K#E Dajiao
K#E Dajiao
K#£ Dajiao
K#E Dajiao
K# Dajiao
K Dajiao
K#E Dajiao
K# Dajiao
K% Dajiao
K# Dajiao
K# Dajiao
K#E Dajiao
K Dajiao
K# Dajiao
K# Dajiao
K#E Dajiao
K Dajiao
K#£ Dajiao
K# Dajiao
K#E Dajiao
KFE Dajiao
K# Dajiao
K# Dajiao
K# Dajiao
K#E Dajiao
K#£ Dajiao
K# Dajiao
K#E Dajiao
K#E Dajiao
K# Dajiao
K#E Dajiao
K Dajiao

MEEFR#E Xinglong Suanjiao

174 ti#E Hainan Bajiao

5 £ #£ Hainan Niujiaojiao

1 P92 K #E Hainan Suandajiao

17 P2 Hainan Dajiao

g4 2 1 85 Hainan Niubajiao

2 B} f3#E Yunnan Niujiaojiao

7 4B K #E Guangxi Zhongba Dajiao
U I K#4 Sichuan Dajiao

IR &% Fan Bajiao

— YK Sanjiang Dajiao

1l 4K #E Zhongshan Zhongba Dajiao
7 H H4 K #E Panyu Zhongba Dajiao
JIii#E 4 K Shunde Zhongba Dajiao
Tt K7 Longhua Dajiao

¥b HIK#E Shatian Dajiao

A4 Mumianjiao

22K FE Mei Dajiao

- 34 Niunaijiao

T =K Leigao Dajiao

$}JF K #E Fengkai Dajiao

K% Gaojiao Dajiao

M HHE K #E Gaozhou Zhongba Dajiao
AR 5EF K #E Dongguan Zhongba Dajiao
7R 58 iR 4K B Dongguan Gaoba Dajiao
44 1K Huanong Zhongba Dajiao

B K #E Luoba Dajiao

% K #E Al Dajiao

B3 K #& Fangcheng Dajiao

[ & K #£ Bama Dajiao

P K#E Guiping Dajiao

SE#£ Chaijiao

7K M KHE Yongzhou Dajiao

“F15 Mean

WEZE o

5 RHCVI%

313.76
304.73
299.72
289.29
306.79
321.69
299.72
308.16
273.51
322.51
336.66
274.73
299.15
298.75
295.22
322.46
331.82
343.53
287.82
302.87
318.88
315.69
315.31
314.68
296.18
268.43
291.62
297.35
277.97
295.25
361.49
305.07
308.55
306.04
20.17
6.59

217.54
197.41
204.78
200.58
200.01
215.59
204.78
209.23
190.60
207.98
212.96
187.65
202.02
203.23
204.99
220.65
222.20
231.60
192.89
207.27
205.66
213.12
216.54
204.23
195.36
188.84
195.96
182.48
192.60
202.81
249.61
197.17
211.55
205.75
13.42
6.52

2.88
3.09
2.93
2.88
3.07
2.98
2.93
2.95
2.87
3.10
3.16
2.93
2.96
2.94
2.88
2.92
2.99
2.97
2.98
2.92
3.10
2.96
291
3.08
3.03
2.84
2.98
3.26
2.89
291
2.90
3.09
2.92
2.98
0.10
3.21
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Table 6 FCM analysis of ABB genotype triploid banana germplasms
V.2 Subgroup fa b Variety FE A IEMH Samples peak P ZI&(H References peak {5 E{H Ploidy value
7P Saba 7P Saba 296.69 205.04 2.89
W # Bluggoe VU5 4 K Sifang Fendajiao 315.90 210.11 3.01
15 % Bluggoe #1942 15 Yinfeng No.1 282.88 200.17 2.83
W # Bluggoe KK Hui Dajiao 289.81 211.58 274
W16 %5 Bluggoe F Nk} K #5 Bangladesh Fendajiao 266.09 193.02 2.76
B f5 £ Bluggoe R} K #5 Hainan Fendajiao 310.40 205.02 3.03
¥ 5% Bluggoe R5EH K Dongguan Fendajiao 299.96 203.42 2.95
W # Bluggoe ITC0643 Cachaco 301.22 218.12 2.76
W # Bluggoe # K # Fendajiao 293.68 204.42 2.87
) FE Pisang Awak ZR5E41F) Dongguan Xifen 292.39 193.71 3.02
1 # Pisang Awak A Xiangfen 286.44 203.42 2.82
H7E Pisang Awak FJ-20 301.62 213.56 2.82
¥ #E Pisang Awak ] ¥ 15 Guangfen No.1 211.15 152.05 278
#E Pisang Awak 1 15 Zhongfen No.1 301.36 205.15 2.94
ABB N4z 37 #E Bangladesh Caijiao 300.20 209.68 2.86
ABB IR 75 KK #E Malaysia Dafenjiao 304.96 214.01 2.85
ABB EllJE K#3 #£ Indonesia Dafenjiao 275.03 196.63 2.80
V15 Mean 289.99 202.30 2.87
brilEZ o 23.78 14.72 0.09
B RELCVI% 8.20 7.28 3.28
*=7 MEGREEMRZIREN FCM 3
Table 7 FCM analysis of tetraploid banana germplasms
4L pE FE dh A N S (AL
Subgroup Variety Samples peak References peak Ploidy value
K#E Dajiao Feyt K% Jinghong Yedajiao 347.08 193.24 3.59
K# Dajiao iE Sk K Qitou Dajiao 415.36 216.26 3.84
RH1 Unknown N AR T AR 344.82 188.96 3.65
Gaozhou Zhongba DajiaoxGangning Yeshengjiao
A% Unknown M AR T 5 2R 359.98 183.86 3.92
Gaozhou Zhongba Dajiaox Akuanjiao
0 Unknown LR A R B <] B A 371.96 204.88 3.63
Huanong Zhongba Dajiaox Akuanjiao
A1 Unknown et P R DR S T 397.94 204.01 3.90
Gaozhou Zhongba DajiaoxNabang Yejiao
F %1 Unknown WS6 397.58 212.97 3.73
AAAB ITC1297 BITA 3 377.33 194.94 3.87
AAAB ITC0504 Goldfinger 396.75 213.34 3.72
AAAB ITC1307 SH-3640 336.48 170.06 3.96
AAAB LF 410.92 209.93 391
1 #5 ABBB Pisang Awak ABBB #4415 Fenza No.1 343.54 200.15 3.43
744 Mean 374.98 199.38 3.76
FrfEZE o 28.34 13.80 0.16
A5 RH CVI% 7.56 6.92 434

AR HUE T [R5 2 A i e i 56 5, X T
SR 2 AE AR RE T AT 1 2% S RAF 10 2 3% A4 A ol
200 F G AR B ORIF, A2k 157 I E
G ORTHEGE DA

AR U SRR D BUE R P IR 355
AL RS BEAT R0 73 58, Ak AR A B 2

P
&

T I A DY AR (E o AR B AR st B
TN AR , B B LM AR S %
P, T AT B AN T 2 8] CE 5RO AN
FT AR TR, PRI E TR R W, 45 R
ANFIEER, KW FT R 5] BE &l FHIA-25" B bR+
HLH, 728 B M & 9t (Musa Germplasm Informa-
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tion System) H1 £ 1], ‘FHIA-25" 1 2 [A 78 A1 F5 4
RFED, AW FE N DR AR AAAAR, A A
IR =R AABP Y, KRR 2 IRE K
W53, I FHIA-25" 3 =4k, 5 Karamura %5
4 A R — B [FIRE, BN e KR A8 70,
NG A RN CFX27 Oy =544, FE PR
BN R S R R L R AR < T
B AR RO A R e M A AR AR < B R AR
e TR R < R TEAE RN AR R R < T
FEF R 3N N DU . X EE FCM %5 E 45 51,
T IR B P B 1 (AT IS UAE R B R 5 s D E &
FEIE S T A =SS HNE, —REEEERA
AR AR OR N R E RS A A R R AL
JE , 1 AA GRS A 5 AR AAA 22 [8] (1510 4 8
H—EZHENME, TR AA 5O K — B
XN, W A, S B (HAEMR K NE TR AT
FIRZ AR E R CRE RS MR R % E
rh, IO H R0 = A5 A 5 DU s A4 2 8] 147 4] 7 I ]
PEAEEAS, TR 5 X IR A & I vt bl 41 51 3
i A SN B, 0 AR AL R AR F R R
LR/ DY) A E

RS T FCM, LL K ET R (AA A Z
HE o, 005 A R PR, R I 2 R A R
N AEAK, ‘ Cachaco” NVUFEAA . ASHIEFE b L0 5%
FEAEAE N 2.98, N =A5K, RAKINE A A A5
15 0L, AHIE 7T R Cachaco” (5 1HAE N 2.76, 9 =154,
5 7F Musa Germplasm Information System (MGIS,
https://www.crop- diversity.org/mgis/) /1 [1] £ 1] 45 F
—H. XATRER ARSI A AR id i AR b B R
WM AEFE LG WIHEEPERI, AHFE
FEFCM 73 fr e tR 3 1 2 AN AR, AR AT 2 Hh — %
AT Y 5 A4 B VR A T I o 38 R S RS0 © 41 f
BT T, K AR AR = AR . AR
Foh HEE LR VTSRS N 2.92, N =5,
I HEEE BIBNHT T 2 A RIFLLAE N 2 O 2 HORE
WIE , 25 KI5 9 = A58 R A S0 (2 B8
A0 ot AN VR A [ B 0 D A e, 45 SRS R H X
I T 4, (LA 7R Go/ G U6 5% 6 2B AE 200 224 5 3X 7]
RE LA ANTRE TSI, 1 B I It Ao AN 2 VR A 4

TG O AR AEYE FCM A, 23 B8 5 40 PO A
(WZOMIMR(FhZ) . SR N B2 TR Ry A
(1) Z BB 0 DNA & & O &1 H AR E , B4 DR &

DNA &2 A7, o> A7 F% ; (20 S REFE i AR
FE it 1) G AR ZE AL L ARABL ;s (3D S HEFE i AN e [F) 15
DUAE i Ve B 3, B 0 0 5 R MU o 1) G2 B ML A
W AE EE B o H R IR A 20 A 22 SR F A, T SR 1
B A5 8 20 BT HHE 37 R F AR ARBlE FE b 1) 2
ol K [ (Musa) N IR /N R BT, 5 2 Al —
A, FEA R . AN 32 R A bRvE:, 4R F Ak
FRvg= 0 FH O 058 15 1k 1 = A5 A4 RIS IE , BARNT
[ A AR A ) 2 B b 2 H D P B 5 AR N o U
B, SO S VEAE, (HAS 52 £ M 25 SR DNA AR &
o PNFRIE A IR SR AR ) S LA AN AR E &R
DRl 25 368 i 1) 138 225, 3 B 1 47 K FH A BRI 1] fig 2 i
1T SRR LRI R ORI
HESFREET T M 157 SH-3640" . < M A AR K
BT AR AR 2 A R PR
PRI A O] REE

FHEEM ALK H KN 591~615 Mbp, H 2
B) 22 5N 1% B 52 [K 2H K /¥ 35 537 Mbp, Fl ) 22
SN i AR B ZE R LR /NAS TR, B3k R 41 ~F 3420
12%. A& 2C G 1.16~1.33 pg, — {514
FEPIL 2C 1 76 N 1.61~2.23 pg, VU544 i i)
A ZH 2C (VU Bl N 1.94~2.37 pg, =5 AR AU %54k 2
5] 45 38 43 55 B (40 = f% 44 “ Simili Radjah” ) 2C {5 N
2.23 pg, VU544 IC2” [ 2C 1 N 1.94 pg) s = (54K 1)
FE R A RN AR X AR AL 0] B8 2 T AN R 1)
TR AR R DL KB AT A FER KN 2 2 5k
1. LB T RS = R B KN, G BT
Y BRI (RO LR 4 2H B (AAA VAAB.
ABB), 147 B T HEWT H — A5 k30 %6, 3k — BT T
N TR 2 R R O R R A R %
AN [ B 5 ol 1) £ PR B30T 35 DNA AR5 &, DU £
14(3.43~3.96) > = {514 (2.74~3.34) > {54 (2.0 /£
F), BRI R AAS T EE > B 55 AR > AA (RIS
mh D) > KA 8 BB, KO£ (2.84~3.26, 1) 5 2.98)
AAA(2.75~3.34, *F- 1 8 2.96) > AAB(2.75~3.10, *F*
)78 2.92) >ABB(2.74~3.03, “F- 1 4 2.87), Mk I
HETANGR—8 =55k AR X H 5
LRANHIA, XN SRR R 2 157 (3.43) 55 il
I Reid e etk H T HEOE — 2P A . RISRAY =
FE AR 2 R A5 A Y BB 22 R &, 36 - B A il ok
W AS I I 35k R 2 K /N e T S BT JHG S AR SR AN L R 2
MR o ERE MRS S L — EAR 4, 1%
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Simmonds 1)) 28 F 41 H 5 K B4y ABB™, {H 82K
I 54 Y B AR TN LA R A% B oy Hr 4 SR\ 2 TR YR 2
5 44« BBB™, B F SSR 43 #7719 I 2 # U i 4H B FH
SRAP 73 #1 (R & 3D K KB 50 58 74 O 155
LK 2, ARHIFFT KRS DNA ARG & 8 (R fg D 5
HAh ABBH — & 257, N LRI 4 RIMAHZ
S, KBS KA R v A2 A 28 S5 AR R DU A5 A4, T
R ERS =R AW R L NI E R N S TN
W 50 K EEFL K AL 4 ABB 5, BBB, H: DNA # Xt 5 &
A%/, H AR E AR L = 5oy . ik, K
BRI fF il — B 5
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