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Investigation and Population Status of Begonia Germplasm Resources

in Western Guangxi

TAO Da-yan', GUAN Shi-kai', ZHOU Jin-ye', YAN Hai-xia', SONG Qian', LANG Xiao-an’

(" Flowers Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007 *Nanning Botanical Garden, Nanning 530029)
Abstract: China is one of the important distribution centers for Begonia in the world, with the karst mountain regions of western
Guangxi representing the epicenter, particularly for sect. Coelocentrum. The overall distribution is defined by a myriad of species,
diminutive populations, fragmented habitats and delicate ecosystems. In recent years, the human activities have increasingly interfered
with the habitats of wild Begonia populations. In order to further understand the distribution characteristics and population status of
Begonia in western Guangxi, the wild Begonia resources in Chongzuo, Baise and Hechi in western Guangxi were investigated from
2017 to 2022, including 66 Begonia species (53 officially published species or subspecies and 13 suspected new species) across nearly
140 wild populations. The habitats and growth conditions of various populations were mainly investigated and recorded while the
literature and herbarium specimens were also analyzed. The findings indicate that most wild populations were in good condition of
growth and regeneration, however, human activities, especially infrastructure development, tourism expansion, and unregulated
harvesting, pose threats to some wild populations of Begonia, pushing a few to the brink of extinction. The resources of Begonia in
western Guangxi are extremely rich and include some species yet to be discovered or published, and there are many taxa with high
ornamental value and development potential, especially sect. Coelocentrum. Based on the investigation of the distribution and growth
of wild Begonia resources in western Guangxi, this study summarized the overall distribution characteristics and diversity of the

resources, and put forward suggestions on how to further develop and utilize of these resources while ensuring their protection.
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Fig. 1 Distribution of Begonia in different cities in Guangxi
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Table 1 Distribution and investigation of Begonia in western Guangxi
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a, ¢ Data distribution and survey locations within western Guangxi are counted at the county level; b Data distribution locations outside the western
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Table 2 The distribution of Begonia was not found during surveys in western Guangxi
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27 H.Q.Nguyen, Y.M.Shui & PRk it 3 el o)
W.H.Chen
B. gigabracteata H-Z.Li & =
28 99 ikt Filh
H.Ma
29 B. grandis Dryand. Ak ARV A2 wrs Sl #z. Kl FERX) A
B. grandis subsp. sinensis t. Diploclinium . e
20 grandis subsp. si A— sec. p Al A K A
(A.DC.) Irmsch. (Lindl.) A.DC.
31 B. hymenocarpa C.Y.Wu LK 5 A K JUREkEE. B, HER
32 B. lithophila C.Y.Wu FA Rk ol BERR P
33 B. longanensis C.Y.Wu o8 22 K I 55 PN I T
34 B. obsolescens Irmsch. AN R VETE. DI JUENIN, =M
35 B. sinovietnamica C.Y.Wu F SRR 5 R I VG B
36 B. parvula H.Lév. & Vaniot NI RKHE 5 B EEZE VEPE. BEAK. R, M. KB PR, mE. M
sect. Reichenheimia .
37 B. summoglabra T.T.Yu He Ik R =

(Klotzsch) A.DC.

B2 3 FIAN, SRZC TR R DL A AK IS JE A 38 P 68 /NFIE. B (5 23 Bl 38 ANFREE. DI 18 Fh 33
ANFOEE, REB A M RANAE I — BRI A A0 . Ho SR e I B s, FhBORIFR & 23 7 o e A
KB 57.58%F1 48.57%; F IR Z, 43l 34.85%F01 27.74%; T[HIAHXTEL A, 4300 27.27%F1 24.09%,
L REAE S X R B K BIR N R ARG BB T S (R4, KEaH
FREEACR D, R R IEECH 1 003L 31 R FREEECH 2~3 H93E 29 B, 30 5 R BRI FP LT 46.97%F1 43,
94%; FPEEECEHIIE 3 MRS 6 4, (U 9.09%, HALOEFERKIESE: (B, jingxiensis) « &K
3 (B. edulis) AR LIFKHGH (B. chingii) &Rkl Fl /A i el 5 K.

*®3 EAMXIERBENSXESHER

Table 3 Regional distribution of Begonia in western Guangxi

- oA LA/ % -
b g A~ FhERU A ) - FhEEHCLL /%
. The proportion of population . .
Sites Number of species Number of population o Population proportion
distribution
4%/ Chongzuo 38 68 57.58 48.57
T 4 Baise 23 38 34.85 27.74

Al Hechi 18 33 27.27 24.09




R TR 1 bt X35 A (1 5 SRR R T Dy RK O S SR AL A AR A T 2RI AR B, o S R e A K
ROHAT L (R 1D, RIH AL 40% P BF R B R AT AR (), B—FhEcE R 20 #:
2y 50%MIF B R SEIE LT 2L E M, HaEraakigs .. RuLRGESE . S RE RSB MR Z WA
TP RSO R T B — A AR AR R B Tk A UL B AR D, AR AR I 52 . 248
FkifF5E (B. sinofloribunda) & FHRKHES: . KUl Ak s M6k (B. floriprolifera) BN mlFhE. i
BB PR ERIEOL AT A, R BRI ST R, BEARA RGBT AR SR oA, 3
MRIAE R R A KR DU ZE B T L AR WL /N R AR S, Ak kBRI 3 (B, arachnoidea) 77 KAk i3 (B.
fangii) « JTVARKIESE (B, guangxiensis) . MRS M S, USRI o Ak SR A B
FrORFEHEAE, DA B AR R B RS LA L, i A E 25 0 S ST R SR AR AR R (B,
debaoensis) FKZEGHFKHESR (B. longiornithophylla) %5 /LHFNK .

*4 EAMXHCEREEYHBERSHIER

Table 4 Population distribution of Begonia in western Guangxi

FpE By FhEA EEA5/%
Total population Number of species Proportion
1 31 46.97
2-3 29 43.94
4-5 3 4.55
>5 3 4.55

2.3 EREMXECERBEMRAS T

EREREZS, & FENREAT X 14 AN RKGE SR B AL 2124 4y, TIKTEE
SH B B Rh Bk b A LA R A5 JE 7™ S Ok B (KT AR A 186 7, AR B SR 4 b 2 T 2% X S K b A 3L 1938 45 (R
5) o BEVE =TT MR AIL 911 4y, (A XARA S EL 47.01%, Hod i o, 5270 FNe AR A 55055 508 424 43
248 131239 13, BEEAXETH 1. 3. 4 60, HE— DX AR A NIRRT JE BT HIE Geit, RIS A KIE T
291170 NEFEREE, MBI E R JEREARA 768 17, ARA S 39.63%. FEVU = TTARACKRIE T 562 A,
4 X 48.03%, T = AR ACSRIEMIEBCEHE R AR N A L IAISR A, 00 264 S 162 4113
6 1, RO BB T RIE 1. 3. 46, MHRESHENT, EXAAEEKRE 1257 M KES, H
HEEDE =TT RS 3L 603 A4S, A EEN 47.97%;: BB IS FEREE S BE 5 ik 275 4~ 173
ANFI 1S5 AN, BT 7 BUBRIHE P 5 hR AR S ORI R BB S 145 SR AR — B
* 5 EEMEKEREBEYIRAGT

Table 5 Statistics of specimens of Begonia in western Guangxi

X FRA KB 4 X EL A /% TRy 4 X L B/% REG/ID Az X L%

Region Number of Proportion Number of Proportion Collection number Proportion
specimens population

F 4T Baise 424 21.88 264 22.55 275 21.88

£&/27 Chongzuo 248 12.80 136 11.62 155 12.33

T Hechi 239 12.33 162 13.85 173 13.76

FEVEHEIX Western 911 47.01 562 48.03 603 47.97

Guangxi

X it 1938 1170 1257

Regional total




IRAEAR A BN A Fh 2 NG LRT R1 (R 60, 1938 i br A il AR I A k3 2510 3% 1895 1y, RIE T
RKHESEJE 90 MR, Hrh gt 5270, I r] BIERN 0 RIAR A K B 00 411 67+ 238 43+ 234 43, 2
HIEEDFR 39 4>y 36 N384 HEPE =T &1t 80 F 883 £, 70l b 4= X L £ 88.89%AM1 46.60%. T LA
RIBRAGE T 79 S RS2 B YR - A BOCR PR R — B 28R, 20 AT Bl sl A T bR A
N 2020 5 S LARTARAS, il 5 R BB PR A TR 2 B R AT, IR BE A BIRRAGE T, In-FAERKEESE |
& FK iR (B, barosma)  /NMufki#gsE (B. parvibracteata) . iK% (B. zhuoyuniae) 502931321,

N TR DX R G 3 DX RK M 2 S R D B 2 A e A IGO0, 0 i Geit 1 AN R X ISR AR, AR A A
PARCR A SHAHEA T 10 R (R 6) o« ZiREIR, [Fl— X EZEY bR AR POREECRR 4R 5 kP R
BOHIE,  JoH AR REEOR R 5 B m BE ALk AN A XS ) ) - A R R A R 22 5, 0T it
FinZntFkiE S (B. palmata) « & F KIS AVH AR (B. longifolia) 5576 % X AR AR S FREES A
KESHIBEEN, ML R (B. fimbristipula) 7E4: X HEA SERTEAE PG X B0 0L, (RS 2 K i 5
PRA T AEAEPE XA 802 o 2 XFRACHT 10 #Rh b IR RHESEAR 3 A, HARFBONEE G HvEHh X Bk
MR RRHE SRR A 5 EE Y 4R T, Bt ATt SR PE AR RT 10 FhSEh MIIRZEAE 3~5 FhANEE, U Bk
g5 (B. cavaleriei) HIARASEL. FhEFE AR SHONBEERT: AMnt, 245X FRAS T Bos MR 2ZH K

SR AR (5 PUIK 75%, AeAKL. PHERECSCRAR S e Al 10 OB AL AR B 2 ik 7 Fhe
* 6 HEAMXICERBEMIRANIT ST

Table 6 Species distribution of Begonia specimens in western Guangxi

L7 S RN T FEPGHE X £ X
Species Chongzuo Baise Hechi Western Guangxi Regional total
distribution
YoRh g 36 39 38 80 90
Number of
species
S 2H i/ o 27 17 20 51 53
Number of sect.
Coelocentrum
S LY/ EAy e 32 L FKE 5 54 * B A 5 37 RIS 110 SRR 5 384
iy B. palmata B. palmata B. cavaleriei B. edulis B. palmata
Number of Rk 30 Rk 47 RS 33 B RKHE5 106 EH R 241
specimens of B. edulis B. edulis B. edulis B. palmata B. fimbristipula
major species T R 25 A AK i 5 33 HH A5 20 * B R K5 63 R 143
B. lanternaria B. longifolia B. longifolia B. cavaleriei B. edulis
i G KRS 15 ALK 5 29 ez o 20 HLG RS 63 HLRK S 128
*B. jingxiensis B. handelii B. palmata B. longifolia B. longifolia
J7 Rk 13 TemBKiESE 27 Rk 17 AR 41 AR 5 93
B. fangii B. cathayana B. circumlobata B. handelii B. circumlobata
R RKIESE 13 FERBGESR 26 *E U RKIESE 13 *E VRIS 37 Ji SRR S 74
B. masoniana B. cavaleriei B. jingxiensis B. jingxiensis B. hymenocarpa
RS 12 OERKIESE 22 Rkt 5 8 T RS 29 AR 72
B. cylindrica B. wangii B. chingii B. lanternaria B. handelii
22 11 HEKERE 21 *RE SRS 8 AE I RKH 5 28 * B Ak 5 63
B. sinofloribunda B. cirrosa B. luzhaiensis B. cathayana B. cavaleriei
il ereiaz s 10 B RKE 5 17 BRI 7 JEI 2K 5 25 SRR 5 52
B. longifolia B. hemsleyana B. fimbristipula B. circumlobata B. luzhaiensis
ROk 10 RUldkiEsE 13 KK 5 6 UMERGER 22 EUMROR 44
B. ningmingensis B. chingii B. smithiana B. wangii B. leprosa




H /M3 Total 171 289 169 524 1294
TR A R RK RS 18 RS 33 Rk 27 TR Rk 75 ZRK 5 210
"~ B. palmata B. palmata B. edulis B. edulis B. palmata
Number of AR 18 R AR 30 * BRI 25 SRR 61 KR 140
population of B. edulis B. edulis B. cavaleriei B. palmata B. fimbristipula
major species *T R 5 10 FH A i 5 22 FH K 35 14 HH K i 2 44 BRI 96
B. lanternaria B. longifolia B. longifolia B. longifolia B. edulis
R RK RS 9 AEMBR RS 17 JE R 11 * BRI 40 HEL I K 89
B. masoniana B. cathayana B. circumlobata B. cavaleriei B. longifolia
LG K 3 8 *IRERK RS 16 MK 10 ALK 20 JE ZRERK I 59
B. longifolia B. wangii B. palmata B. handelii B. circumlobata
AR 6 T ALRKE 3 16 * SRk 8 T K 18 * B K 40
B. sinofloribunda B. handelii B. luzhaiensis B. cathayana B. cavaleriei
R RK RS 6 * BRI 15 R Ak i 6 335 8 K 17 ALK 3 37
B. liuyanii B. cavaleriei B. chingii B. jingxiensis B. handelii
RIS 6 ROl kS 10 i I K 6 JE R 17 * R SRR 34
B. cylindrica B. chingii B. jingxiensis B. circumlobata B. luzhaiensis
PR RS 5 KR 10 * B IS 4 L K 16 K 31
B. jingxiensis B. cirrosa B. luochengensis B. chingii B. leprosa
* L RK RS 5 HEOREK IS 8 T LK 4 IR I 16 I SR Ak i 30
B. ornithophylla B. debaoensis B. mashanica B. wangii B. hymenocarpa
&t/ Total 91 177 115 324 766
FEYFRES TR AR 20 Z RS 34 Rk 28 R R 78 ZAIH BRI 221
A B. edulis B. palmata B. edulis B. edulis B. palmata
Collection RS 18 R AR 30 * BRI 27 S K 64 KR 149
number of major B. lanternaria B. edulis B. cavaleriei B. palmata B. fimbristipula
species R RK RS 18 LG K 3 22 R B 5 14 P B 5 43 Rk 101
B. palmata B. longifolia B. longifolia B. longifolia B. edulis
R BRI 9 FEM K3 18 MRS 12 * BB 43 PR 5 90
B. masoniana B. cathayana B. palmata B. cavaleriei B. longifolia
AR 8 *IERK RS 17 RS 11 ALK 3 22 JEI R 61
B. sinofloribunda B. wangii B. circumlobata B. handelii B. circumlobata
R BRI 8 ALK 3 17 *REFERK RS 8 T B 5 19 * B K 43
B. cylindrica B. handelii B. luzhaiensis B. cathayana B. cavaleriei
LG K 3 7 * BRI 16 Rl Ak 5 7 U UG K 19 AL AKE 40
B. longifolia B. cavaleriei B. chingii B. jingxiensis B. handelii
77 ERAK RS 7 KR 16 RIS 7 JE AR e 17 * SRR 38
B fangii B. cirrosa B. jingxiensis B. circumlobata B. luzhaiensis
RIS 6 ROl 10 * B 4 L K 17 K 34
B. liuyanii B. chingii B. luochengensis B. chingii B. leprosa
PRI 6 HEGREK IS 8 I LK 4 YRR e 17 I SR Ak i 33
B. jingxiensis B. debaoensis B. mashanica B. wangii B. hymenocarpa
A1t/ Total 107 188 122 329 810

* RN ZA I A

* indicates that this species belongs to sect. Coelocentrum

2.4 EABXFCERBRMEEHER

J R X g T 2 A R S S R A EE B A ez —, TRRE T M DX D P A I S SR A A 43 A
O, BN MERZRF TR, RERBEEMNTE . . FFILS T A RIFRI. 75 58I A USCHR  Re il
F, WPBiEk R R, GBI RS (B, ferox) . 5 IREKIG RS LA RE, WBMES; B H R
% (B. masoniana) . ELhEKIES (B, bamaensis) - REFERKIEH: (B. luzhaiensis)  WRIFRBKEK RS S8 H
pacEE, M BEKESE (B cirrosa) « THRKIEE (B. ningmingensis)  FAEMKIEE . FLEHK
#5E (B. handelii) %56 RIFIFFALRINBAEE R, BIONELF W EAEYIT R FRSEAMEL (- 2) .



DA 00 S Bt R v i) o0 AT O SE BRI B 0 AT, TR AR IR RS 1 SR BRI 5 R R B H 0 -

A: ERMXHGERBEMEEE; B: ERICEREEE; C: BEYEREEE;
D~G: EIERER. FRIEER. BRYEENEIHERSIFRIFER
A: Native habitat of Begonia in western Guangxi; B: Native habitat of B. cavaleriei; C: Native habitat of B. luzhaiensis;

D~G: Introduction and cultivation situations of B. ferox, B. fangii, B. luzhaiensis and B. bamaensis
2 BMOMBRBREYRERRSIFBEIEFER

Fig. 2 Native habitat and introduced cultivation situations of some Begonia species

241 BRPBR gy iz, THSAENXEA . R 20~50 cm, MR 1R IR ERRK
G, sk, SR E, 167 2~20 om, fLAGBERME, BIRZIES: B 41, LdERz S
~8 cm; WEMEHE T 4 M B EAE 6~10 em; {6 1~3 H. fEKHEHRE, AAT ZEH 5 EHEY.

2.4.2 TEABGER JEREA M, S TEAT THE . BME KFE%. K& 15~25 oms A RIEEE,
HREEE RGO, WERMKAHEAGKLG €5 1020 cm, fEAGERLIE; B 4 ¥, 1EEEHR 2-3.
5 cm; WETEMGH 3 M TEEEAE 1.5~2.5 cm; 1881 3~7 A, 10~12 A. WA Zita KRN LR, 16
AL W, SR WA R, IE S A I R 1) 2 P 2R A

2.4.3 BRMBKBIORE VAR, EEX R, A TR T RO R, B 30~40 cm: SR
BRI, JERM, SEEEEE, HoHERIE SRR I B OsERO3a: 87 30~60 cm, £k
WM OB, MR 4 M, TEEEAE 2.5~4 cm; METEREF 3 M, TR EAR 1.5~2.5 cm; 6] 11~12 H .
MR RSFE, S . e KRN, BA RIFFAEFII A E .

24.4 BOPGER /AR, oA T E D R, B 15~35 em; MOIEEESE R, W EMAA
JESHIRPELL: 167 10~25 em, LA, W 4 8 EEER 1.8~2.5 cm: BETER Y 3 M, 1656
HAE 1.5~2.5 em; 463 2~7 . 10~12 H o ity BJSODIRER A 5040, 18, B BUF It AL 18 -
2.4.5 BEENCER [ IREA R, A TR ROL B N R ZE L FEARTT PRI RS bR 15~30 cm,



e NI R BT, 4R, S HEWARILG BT 15~30 cm, fEEGEML6; BN 4 8, 16
BA% 2~3 ems WEIRHA 3 M, TR EAR 1.2~2 om; {61 4~8 H .o M BESCET RS, (eI HALE R, BA
LA P A RN
2.4.6 BEFOBE | IHRA R, ER QR o0 TRAT MR, s 10~30 cm: HHEETT, R
g, IR EHERE UL R, RRGOERREE, 54 1 ocm: EF 5~40 cm, (LR A
HEREH T 4 MG T EAR 1.5~3 ems WEEHT 3 MG R EAR 0.7~1.1 em; fEH] 1~6 H . 240 BHER
BERS, MUZMEFRM T RBEL, M E .
2.4.7 FRFGER | HIREER, ofTREAT RN E. B 20~40 cm; MR EREN, R 49 B, K
P FEFF 20~40 cm, fEMM 0 HEAEW T 4 4, R EATR 3~3.5 em; MEAEH N 3 4k, R EAR 2.5~3
cm; {6 2~5 H o BBV, FREM BAAREF M ME, B0, & AR AE T 15N &
AR .
2.4.8 BEBFGERE A TR BHES. HE 30~50 cms MR RLEIIEERHERATE, REtE,
AEBORL, BHAKEE: £F 30~50 cm, Bk EREE: MY 4t EEER 1.5~3 cm; ML
Bohv 3 4, R EAR 1~2 eme {61 4~7 H. MBI R R CHORES, RAREMRENE, A
AERSIZ N RIS B 0 v [ o A AR S SR A 2 —
249 BEFPOER T E GBI, WA s 15~30 em: M EINERIEETE, RatE, 8k
RS 167 15~30 cm, MBI G HEEST 4 ¥ R EAR 3~4 cm: MEEHT 3 M HHEE
1£2.5~3 em; 61 2~4 H. FEREAEER, BAWIEMENE, A REFUIEZARMEY), &5 =N,
2.4.10 FHFGBRE M THEATREE . KRS, i 5~15 em; WA TEIIE, SEEREG, o
PRI ELK A (8 B R SR JBUIRIES TEFF 2.5~20 ecm, fEEAAER G, MW 4 W, TEEERZ 235 ¢
m; WEFERE A 3 M, TEREAR 2~3 emo fEH] 4~7 H. 10~12 H. HAFBEEAMEEK, MABISERILH HGR
M EANE, HREVERGBISE: K. EER, EEAERAE NI AL .
3 T S
3.1 ERMXFEMERBFREE. RUSHE

VL DX BRI S SR R A VR G H R R AT Bl SRR T BRI A AR (R 2 R . B BRI
JUPERE X 14 AN T BRAGHE T R WA A Ah, HAR A KIS Y A0 . HEE =) A S SR R
ALy, CURNRKHESRAEY) 90 A, BIT PEHIX 90% 1 AKHE S JB R LE o AT o0 A, G 2 (0 RS 4L RK i 3
T3 590 249 1 4 R4 3R [F) 4100 A B BT 90%F1 60%, H AL Ko A Tk Fr. KRk 4h, A%
038 b X AR R 25 2 BT A0 0 W, 7 G 1t DX R BB (A il . AR RS 15 B (R BIIFAEHK
WP UNUNE K302, IEAEBHTRT A . DRSS NG, O BRHR RN KGR (B. da
xinensis) VAKFARJUAT AR oA, (HIEE R T KZ SRR, 2RISR (B. filiformis) . 57K
M5, B KIS (B, hemsleyana)  RULFKHEHE . BORHTAKIESE (B. pseudodaxinensis) FEridsx, 2
RIL“—TRPURR” BITEL . [RI FIFPRKE S AR AN R X W S BRI R 2 bk, JCHM A



MR /ANRIBRSC LA R AC 55, W ARG SE . ARG . TR ORBIE SR KIS (B, leprosa) %5 BT4
BEUE AL B R B M S A BRI R SRS R, e v e DX BRI 5 S8 T | SRR e i — 5 T R P o BB )
R B B S
3.2 ERMXFEMEZITEREARTIR

R 7 A 7 T b [X ) P W R B o B PO i B X, FLER BEAR IR, R e T, Ak S
AR T REFASE, FFHE G RIS A XN VB AR, A KIS S AT SRR AR R, (B T
AEFERRE AR . AR, P ORI SR E A A e, W R ., BRSE. AR ARy T
BEAr AT, AHRER A A A BN R UG DI RR I . 45 U, ARE. RYTSE NS E Xk, EAR A
BOR, RIS ORAT T BUEAN AR . SRT T R I N RIS S H S S AN X R AR, B
S BT AR P AR BRI IR BRI N T, T SRR (B. lanternaria) « fEOREKIGSE . BIERESE. 7
A SE, MM CaW R, FEEREHE 2 NEHFAN LA XIS A K, #5504 SOE IR,
ToRpE R EE. R BE. B, EHS RS SOLR LR XA = RIRE BARKEIXAT
FE X IRFR B0 BOE S K R A, WO MO F A, BT R AN 0 ) [ R
e RAETE N FIRE AT B v, 0BT B R A e X . S THIE R KIS 5tIX . B 5 B R X 55 DU 6
T B A RAZ I T AP Ao PR B AT AR A A 00T R SR A ) R AR SR AT R 2
3.3 EABXIEREEVHEERARZU

W& 7 TAEME AWK R, N2 B AN R IR A s FERTG . B A, DRI Aok BN D3 B 4
WS, WAL HABY, R RS RGuE A 8153005 DL R s — b S B (A IS AL 2
PEBT400, B F B X BRI S B A0 B VR S AR R AE AR IR PPAN BRI S8, s mgs T AR, SRONAE
BRI S5 S8 R B VR VA AR 0 SR AT LRI, — T T B BRI X R IH, R BRI Rk, 55— 7 TH
SC AP0 B R A A AT R A AV FE R R D WP AR R AEAE VAN . BT 213 b [ 2 A R RKE S
RIS AR OR LA T RIS i RILE S (NT) B BL ERRZRIEE] 75 A4, (A 35.21%, TEFERA
A7 P v BRSSP b G AR I A R 2 . AR ARSI B AN Ay AT, (ER R AR IR RS
N 1~3 [FISE 60 B, b R IR EEGEIE 90%, R AR A G T HB R FEEEGE /N T 5 IR 50%,
AR P M X OR3P R B B AR s I HAR & R DL B R A B = D L AR RO
— M BFTECZER A, ik RKAK IS . BERI AR (B. austroguangxiensis) . PRILIR AT R RK IR
HF A BRURAEAPIR L R GEVF A 4 AR R ORAP F 2 A 22
3.4 BBREERVNAZFIRAFHER

FRE S S8 R AE v (B IS ARG P SR SO R, fESE . Stk AL 2R RS T A
NI, IFEE 2 B A S A b )y RIS B AT P042), 2 Ay ) 7 b X RK I 5 S A A7 1) I R RE AR BILLE
M M, DS (B. picturata) YEEGRHZ) NFIH: T7E M A 2 FH Ak i
S 2RI AR R RE S0l LR o RNy E TRk e IR A e M e A2 BRI IO EANE, Rz
FF#Ae. felkn. 3%, BOFERE: SA T 20000 Fh, 76 E FRIEAF 137003 & SARTEAF o (5
AEBY, H AT 3 RS A RO A& R, T 37 3 B P 2 D9 7 SE PRI 00 S AR Pt b 7 e, ISR



BB SEMM R, TR EA S S EHIUE S L. TR SR, BREE, TR B 5
5, WL E RN KIS B (9, EAR & ML AKIG3E A 2000 45 % LS 1957 & 36, HCIF SR IS
REREA s MR T Bl . S V0 1 R R B, U BLALAR 2 A7 Bt A v 2 D e B 0 5
GUEAHE, MBS, TS, BT, IR, FIN R0 R AR

Ghifs R DML KB AR O IR, VO RO R RN . EBIRIIA T, A
B4 B IR L R T R AT, (EUR th TR A MK LA R N BE R 2, (R bl T B A e M B T2
BAR LR, N AT IR K B0 &, 3R OO R SR EAE R, (8 TIEZIR A, FEii
[X FE7E K R 5 O MBS AL R 5 VUL, FF FRE e — 255 R 5 0L P O R R
4 il

(1) 7 PR A3 R B, (AR SRR SR 0] . SRR I SR AP fE I B 2, T bR
R IR LT HL LA VERHE 7R T AR . R 4 (K B 5 IR L R LT RGEVEAE, it — 5 FF
PR R AR B AR LR 2 BT R SR BT 30 3.

(2) AR R AT R M EEWRIT, ZRWRMTE . N THAFRDL . % 28 508 L B A
DN B 2 KT AR TR, ol 2 b 7 s [ ko 35 B A PR B M . e SUF R T P K
B R BT, S R X . SEHLIRAT P U 255 M 52 3 1 S A B AR 5 4 7 A
Z.

(3) FEFTHX KT LUK AR B UM 3 R 0 B B —, (E3 RS B 4 SE R R BT
BUFRTLGU . SR 4 0RO 5 R R B UK 00 TS AT B R, B VU 40 X S e
BRI T 6, BRI R AR, N3 (R A LA IR R VR S S, b T ST 31 R

(4) AT b 3000 1 B A B 3 R LA K 340 0K 1 PR A, SR B AR N 0 TR R 2 —
R M R K3 S R B2 A N T B AR B AR P R0 T SR F B 2 3. R DO 2R T R
GEPEVEA T, T SOOI SESIPESR . HUVEOR B RORR B, BT TR R AR
REEFR, LU R T ER .

(5) WSTR[ BRAE T T JC e R B AE ST b i BT, BB MBS . AL Z R ILH
B LB E R SR A FU0E, BON T8, A M SR T R AL R eV O YT . R B
VT R 00 T2 28 5 Rt B9, 3T 38 LA F 2 R0 7 AL JEL B X 6 O EEL B3 3 o T, 5
TR 5 s 22

B B ERE RS TAEYR S SHAF RO RILREHRS L EERLEYERRRFRAE
RERE, HFASERETBREFELTHBHANES.
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