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Karyotype of the 4 Populations of Trigonobalanus
doichangensis (Fagaceae), A Rare and
Endangered Plant in China
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Abstract; The chromosome riumbers and karyotypes of Trigonobalanus doichangensis in the 4. populations
from Yunnan of China were firstly reported in this paper. The karyotype formulas of the 4 populations are
all 2n= 14 = 10m + 2sm + 2st + 2bs, belonging to Stebbins’ s 2A type. The species is characterized by
the resting nucleus of complex chromocenter type and the intersiitial type of chromosomes in the mitotic
prophase. Two B chromosomes were observed in the 4 populations at prophase chromosome. This study
revealed that the karyotype variation in the 4 populations of T. doichangensis is not apparent.
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ALY =4k Trigonobalanus doichangensis { Camus) Forman /& F5¢3} &} Fagaceae =
BEARIR Trigonoblanus Forman, =HEARRILNA 3 8. B =HAR T. verticillate Forman 7}
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4 T. excelsa Lozano 27 FEME LT, 3 AL B BREIHT 5375 (Nixon and Crepet, 1989;
BERLE, 1998), SRR —SAEPENYMH, ERENSGEZERE., WL,
ik, HHSHEOEEETAA, BETHARS, BFIARR _RESRPHEY LR
(B IH%E, 2004),

MEBFESLUR, T ZRGRARGE 3N FHEXMN R ERGEMERA RN,
— B FNN, RO =B E 3 M RIS A 3 BR (Nixon and Crepet, 1989; E#
F1%, 1998), =BRAFBRHEYNRGETNN TS ENHAGNEMP LG EAEER
Mo ARZREBHAREME, U =ZRFEHEaFKEALHRE (Hou, 1971;
Nixon and Crepet, 1989)., JEABRN =BAF0 RO BB AR RAM PR, R
B FEi ) 4 M EHAREFEENBERET TR,

1 #RHGE

ZERENFFRASEARE (CY), BER (XM), M# (LC) ME%E (ML) 4 MEFSFARER
(1), REMKNEIEREEPEREERHEYAEFIIREE (KUN), HFTE (2003) KHE#
AHFHE. L49: 0BMTHARK, TET 0.002mol/L 8 - BEEWMTLE6~7h; FIEEETH
(95% 2B KM =3:1) FACHKEPETE 1-2h, 2 0%28, RIBKESE; AR 60TH | mo/L
LR OTKBRPFEE 30s; FEMAREEN, BHUERM,

®1 —EERRLAHNEY
Table 1  Locatities for the 4 populations of Trigonobalanus doichangensis

5 4 B R/m —

Populations REH Localities Elovation SEIEFR A Vouchers
B CY 2 P 7 Nangunhe, Cangyuan county, Yunnan, China 1550 - 1730 SWB02T61 - 80
FEER XM 7983 # Mengsuo, Ximeng county, Yunnan, China 1040 - 1100 SWB02T41 - 60
Wi LC W 7K F Donghui, Lancang county, Yunnan, China 1450 - 1500 SWB02T21 - 40
BrE ML F ST HH Dengrhanzhai, Menglian county, Yunnan, China 1020 - 1100 SWB02T01 - 20

FHREEBRUARABAHTHTT, BOERAEMEBHE S UL, §NERREAMRBE
30MEAL, HEHTHE LS RPN RE 164 1. BIBESER 15~ 18 MR TR P RMmREG
R, RBEESHIHPREEREE TSRS R Taaka (1971) 7, KARTPHEE
HERIHRER R RERE (1985) MFRME, BRI2ERIHE Sebbins (1971) WA XARHERS, BEIAR
MHEREK [As.K (%) =KBEEK/LAREKEK] ¥ Amno 73, HEAKX, AAME (REMX
WK, 1998; BAEAF, 2000).

2 B

SRR R A — L AR R B /R, BRAREHO, XBRAFOREE
—i&, BRI ARNEREREREES; BT XEREDL, BT -BRENM
F-HRARBRNRER, XLERENARAZTIANLSA, IWHEBTELERAPOH
(complex chromocenter type), =BEAFA 2243 4 A 391 5 5 4 5 3o 400 R (R 7 40 T e € s £y
&, EEAWEE, BTPEE (inerstitial type), EHLYRAW . TP HKERED 2
ABRR B Refatk, BIEPHRaFPRRS LR,
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C, D&D'. B#RFEECY: E&E . FHERXM: F& 1. MREHLC; C&G'. RERTF ML
Fig. 1 Interphase, (A}, prophase (B), metaphase (D-G), B chromosomes (C, swords) and the
population karyotypes (D7, E', F' & G') of T. doichangensis

i A = EE 4 R BRI, = E RS e B R 2n= 14
(F 1), 4 PEEHANERAR R 2n= 14 = 10m + 2sm + 2st + 2hs, ZRKEIL K 24, Bfa
[ BN 28.42 um, BeEACEREICE N 2.03 um. 7E 1 SR 2 SR &G, BHE M
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KEHHA—NEELRREAR . —BiRRatkd | S SheakERakidbREEK
B, BTREGEHE; 135/ 4 5RafhRakda b i/ M—NREEK, 515025
Rk EIEE K, XFAXREERESH, TENSREMRERAEK,

2.1 eiRER (CY) (A1, &2, £3)

AR AE 2n=14, BRIARN 2n=14=10m+ 2sm + 2st + 2bs, PfE{KALERE
KA 28.29 pm, BRI ER 2.02 pm, RefathAHRHCEALTERE 10.13 ~5.38, F1y
BEH1.83; R 1.88, BHEXT 2 %@k tbfh 0.286, BRIEREN 24,
As.K (%) 18 62.22,

2.2 BBAEHE (XM) (A1, £2, %3)

R EAR 2n=14, BRARN 2n=14= 10m + 2sm + 2st + 2bs, Pefa k4 THR M
KK 28.01 pm, REARFIGRER 2.00 pm, PEEMMNKEENER9.62~5.56, T
B 1.65; REKKEN 1.73, BHEKT 2 MREEKELHAN 0.143, BEAKEN 24,
As.K (%) 18 60.09,

2.3 WieR#E (LC) (1, #2, £3)
AR 2n=14, BEARN 2n=14=10m+ 2sm + 2st+2bs, PefafkiSCBRE

KE 27.63 pm, REKFHREN 1.97 pm, PEERMKEEELTERE 10.45~5.52, F
B 1.80; REKKEEK 1.89, BHEKXT 2 MBRAKIHN 0.143, BRIKEN 24,
As.K (%) {H61.53,
F2 ZHEERNNGEESY
Table 2 Parameters of chromosomes for the 4 populations of T'. doichangensis :
Fs HXHKE 14 P31 F5 xR E B 8 |
No. Relative length/ % Arm ratio Type No. Relative length/% Arm ratio Type E
BEEHECY FREH XM
1 5.75+4.38=10.13 1.31 m 1 5.07+4.55=9.62 L1 m
2 6.09+1.75=7.84 3.48 st 2 5.72+1.82=7.54 3.14 st
3 4.38+2.92=7.30 1.50 m 3 4.37+2.97=1.34 1.47 m
4 3.53+2.86=6.39 1.3 m 4 3.71+3.27=6.98 1.13 m
5 3.5342.74=6.27 1.29 m 5 3.88+2.90=6.78 1.34 m
6 4.284+1.98=6.26 2.16 sm 6 4.1342.09=6.2 1.98 sm
7 3.28+2.10=5.38 1.56 m 7 3.1942.37=5.5 1.35 m
WHEH LC HERE M
1 5.70 +4.75=10.45 1.20 m 1 5.374+4.37=9.74 1.3 m
2 6.62+1.83=8.45 3.62 st 2 6.05+1.87=7.92 3.24 at
3 4.2943.15=7.4 1.36 m 3 4.2443.00=7.33 1.37 m
4 3.36+2.93=6.29 1.15 m 4 3.82+3.04=6.86 1.26 m \
5 3.42+2.57=5.9 1.33 m 5 3.53+3.06=6.59 1.15 m :
6 4.214+1.69=5.90 2.49 sm 6 4.18+2.20=6.38 1.90 sm k
7 3.19+2.33=5.52 1.37 m 7 2.99 +2.25=5.24 1.33 m 5

2.4 EERE (ML) (A1, £2, %£3)
AR EAE 2n= 14, BRIARN 2n=14 = 10m + 2sm + 2st + 2bs, Pk SLh M
KE29.73 pm, REKTEHRERN 2,12 pm, PEEHEIHCEEATER9.74~5.24, FH

BiH1e4; BAKKER 1.86, BWEKRT 2 MBEERLA RN 0.143, BRI2ER K 24,
As.K (%) {8 60.29,
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Table 3 Comparison of Karyotypes among populations of T'. doichangensis
JER BRAK Bufo (kK AX R RY BRER
Population Karyotype formula Ratio (larg&d/smallest) As K/ % Karyotype type
BE¥CY 2n = 14 = 10m + 2sm + 2st + 2bs 1.88 62.22 2A
75 XM n =14 = 10m + 2sm + 2st + 2bs 1.73 60.09 24
W LC 2n =14 = 10m + 2sm + 2st + 2bs 1.89 61.53 2A
E3 ML 2n=14 = 10m + 2sm + 2st + 2bs 1.86 60.29 24
As.K%: Asymmetry coefficient of karyotype ( Arano, 1963)
3 g
SR 4 N E B E BRI SR BN MR R ) g A A B RS E, BH K 2n=14
(1D, ENPERAR— (£3), ZRLMERE 208, FUFREBLE As.K% =
60.10% ~ 62.56% Z I8, WAL, =HEE 4 NEBEEA -5 ot RAEM sm Pk, HAp
jgmg&éﬁiy lﬁjﬂjﬂﬂ‘;ﬁ‘zﬁ\B%Eﬁio ﬁm&ﬂs Eﬁﬁ%ﬁlﬂm&ﬂiﬁj'iﬁﬁlj\’
BTEERTFHRAEHRE,
FAREPHRAABEZE I =12, Bo=11H 13 (ERRE, 1986; REHEHPHE r
%, 191; HEHYERBZRS, 1998), ZRFR{IUERM =&k | e RaERs i

iE, HBEN n=21, 2n=40, 42, 44 (Hou, 1971; M %, 1981; Nixon and Crepet,
1989; BLAEIT, 1990), Hou (1971) HEM P ERBAEN, FHRBHFELL G
AB, B =R AARHE 2n=4 WETE, BET (1990) ARTIROFEGEE
PR x=7, MULAH, B8N REAKR 20 =402 B7 7T HER EMERER, B
=B8R (2n=42) M=% (2n=14) WREERER 7TROHEE, TLUHRE, =8RERH
BB x=7, =R 4NMEHROROEEETHN 4, REKKERE, BREEHEL, T
FHUN, TR EMERE LRT, WHEREREEOERREENYF, BlALE
¥ Nixon I Crepet W#iL: EEAMHNZBGTHEARELCFEHERTHRE R4
MR RR (FT BEH, 1994).

LT, RA=8F 4 MEHROEE M 1~ 24 BREK, Bar, KBS
BRRRFENAEE, HEEEF (2003) A%, BREKRRD — R R fhE(H
PIRIREE tE, WS SRREHWIER (A, 2003; HIHE, 2004) RESH BRE
BRBREE X, WA,

(8 % x W)

W C. B. £4%, 1981. BFHMNERMARL (M]. b5 BEHit, 150

TEENSRBERS, 198, PEAWE (BF2H) [M]. b5 BEHER, 20213

BT, 1990. MPAKAEF (M), L BEdst, 308

Hou D, 1971. Chromosome numbers of Trigonobalanus doichangensis Forman (Fagaceae) [J]. Acta Bot Neerl, 20 (5): 543—549

Li J (), 1994. A preliminary study on the floristic elements of the community of Formanodendron doichangensis [J]. Aca Bot
Yunnan (ZEHEPHIR), 16 (1): 17—24

Lio HM (B¥R), Gou GQ (H)ERI), Ye NG (M8EF), 1998. A study on seedling morphalogy and anatomy and systematic



http://www.cqvip.com

e

pooo http://www.cqup.comI

100 z B HE Y T R 2%

position of Trigonobalarus doichangensis Forman [J]. J Wuhan Bot Res (RDUHYIBFR), 16 (3): 223—22%6

Nixon KC, Crepet WL, 1989. Trigonobalonus (Fagaceae): Taxonomic status and phylogenetic relationships (J1. Amer J Bot, 76
(6): 828—841

Stebbins GL, 1971. Chromosomal Evolution in Higher Plants [M]. London: Edward Amold

Sun WB (HTPH), Zhou Y (FATT), Zhao JC (B44#), @ ol, 2004. Current distribution, population attributes and biological
characters of Trigonobalanus doichangensis in relation to its conservation [J]. Acta Feol Sin (M), 24 (2): 352—358

Tanaka R, 1971. Types of resting nuclei in Orchidaceae [J]. Bot Mag Tokyo, 84: 118—122

Wang HC (E1E8B), He ZC (74, LiJQ (FHEME), e al, 2003. Studies on karyotype of Sinojackia xylocarpa Hu and ob-
servations on its meiosis of pollen mother cell [J]. J Wuhan Bot Res (RIUEYIEBR), 21 (3): 198—202

Wang IM (ERE), 1986. A taxonomic study of the deciduous oaks in China by means of cluster and karyotype analyses [J]. Bull
Bot Res (FHYIBFR), 6 (1): 55—69

Wang PL (E##T), PuFD (B%8), Zheng ZH (FBF4E), 1998, Palynological evidence for taxonomy of Trigonobalanus (Fa-
gacea) [J1. Acta Phytotax Sin (YI73HFER), 36 (3): 238—241

Wu RJ (R#E¥), Zheng QF (¥W¥35), 1991. Karyotype analysis of Castanopsis kawakamii and Castanopsis fargesii [J]. J Fu-
jian Col Forest (HBEIMEBEM), 11 (4): 428—432 :

Xue CY (BEFT), Xu)M (FME), LinJQ (FE4L), 2000. Karyotype studies of Allium prattii among 4 populations in South- r
em Qinghai [J]. Acta Bot Boreal-Occideru Sin (PEALHIYIFM), 20 (2): 288—293 ]

Yo H (#¥%4), Huang RF (¥34&), 1998. Sudy on karyotypical variation and differentiation in populations of Pinus yunnanensis
Franch [J]. Acta Phytotax Sin (H¥152K%), 36 (3): 222—231

Zheu Y (A7), Sun WB (HITHE), Li CR (ZEML), 2003. Preliminary study on germination of Trigonobalanus doichangensis
(J]. J Wuhan Bot Res (RIUEYERR), 21 (1): 713—76

Zhou Y (FJC), 2003, Preliminary study on geographic populations of Trigonobalanus doichangensis and its effect on seed germination
and seedling [J]. Seed (FT), 4: 3—4



http://www.cqvip.com

