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THE DISCOVERY OF TETRAPLOID CAMELL £7£

RETICULATA AND ITS IMPLICATION IN STUDIES

ON THE ORIGIN OF THIS SPECISE
Gu Zhi-jian
(Kunmang Institute of Botany, Academia Siniga , Kunming 650204)

Abstract  Camellia reticulata and its two allied species, C. saluenensis and C. pitardii
all from the Jinshajiang Valley of Yunnan and Sichuan, were cytclogically studied in this
work. Among 34 populations of C. reticulatae studied here, 21 were found to be tetraploids
(2n=460), 11 hexaploids {2n=90), and the remaining two diploids {2n = 30). Tetraploid
was reported in C. reticudata for the first time and its karyomophology was studied. In
meiosis of pollen mather cells of the tetraploids and the hexaploids, only bivalents were ab-
served in most of the populations, although in several populations or individuals a few univa-
lents or tetravalents appeared. In the hexaploids, hexavalents were not observed. Thus, the
meiotic chromosome cofigurations showed that the tetraploids and hexaploids in C. reticudata
allopolyploids, and the appearance of a few tetravalents in some populations might indicate
homology of chromosomes in different genomes to some extent. The characteristics of the
resting nuclei and the prophase chromosomes of all the tetraploids and hexaploids were quite
similar to each other. The tetraploids of C. reticulata from the localities with the altitude of
over 1800 m were gross-morphologically similar to the hexaploids, but those growing be-
tween 1100 ~ 1800 m were different to some extent from the hexaploids. ln geographical
distribution, the tetraploids and the hexaploids were continucus, and overlapped with (.
safuenensis and C. patardiz.
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WBE FIHaWTFEEAEINSTTAEREEMELEC. raicdae BEAESE#HORTLE C.
saluenensis MEAMILZR C. pirardii ) #HITTERETR. 4 M BROSHLEES. 21 BRADN
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9 50O R AP K, ARARRIRE LB A AR, BERES RO RITILY, ©
A BRSS9 05 B A AR EARE, CRNG RN FEREHEAEE BN LE. HEN
R 7 A o L IRV B 4 S AT AT R 3 £ TR S AR A M AL R 3R (1800 m) 1Y b B IO 85 A
FRIATEA BTG E 57 RS2 e T ), 77 T MR (1100 — 1800 m) W TS KB RA S
KNG RTE, BREAERR L. NERS A EEREHIESHREEN, H5ERN
EEFETI. AL RERS o .

ZRA GVILAS: FEUAL: 8RS 2F ﬁp@

EEVTPHERELP TR 26EKERLT o 1% — DI T 405 7 L) Bk b IX
FRM, BFEtXREAIL~ NAE XA E(L & Li,1993). £ ¥ 58 L
R ERE, SERTRANES, FS5kaENARMERANEEIEEGEETS
4. BTFTMAERMUERY ER, SEX - REMOBENERE S BREE SENE
HAWHE AR TESHRMERERG SRS, 4% MEHE 1100 m (9 TH/TE
B 3600 m #) B MR BRI H T, RIPER 18002800 m ) F &R MK
5-EREEHBBERAERE K. BTHLED ZXEFBFAR C. yunnanensis T
FEEEBRC. forrestii FWFBHEAYE R,

AFERFE, E B EES(1990, 1989; Liu & Zhang, 1991 )& ¥l &34 4b
R FRHT TREMRERE, FEET 21 MLLEFH.

HER, RISV HHXMER BB KB . TH . 25 . 28 & Bk,
EHE BRINE 8 B2 1 46 P ARMEMLILFAT THEANBAENFEERE, W KEF
F(B—HE AT 25 53 #T T SN SBIEM T 2T MR ES M B R.
BMEH, BIT WK C. saluenensis MK IWWEC. pitardii WEREWAE, ERXH, m
HAMAWFHTARES =8 LEEAMN, Bit, RMTOARETEWIHE RS2
B T ERZHIELE C. reticulata. WHEH, ZERAKT LR RBEER,
(HXBEER LN, WA NELNERNEIEEHREE, BHENEE X E5EES
B AEMKE HUEHASESHENTERERZY. BRE, LRARETRE4E
BARRS X MAHERE SHEN REXA T SARETRBM. UEKERSEEBEY
EHUREENBESEE —ENER. R, WX ESHESZHZEM BRET
R SR EREAREAMEAEZOEELERIAR. SEWFREEIBE
SHEEFEARHEELPHER, BUTERTHRAZEARAR ANFEILTRNE
FHEY = WHRENEEDRERERIEE (McClung, 1978; Sealy, 1958},

LHERUE, =B ILFREMBRENFERYUHHAREFARATEHRE (G &
Xia et al., 1988; Kondo, 1986, 1977; Ackerman, 1971), #E Y A5 #2348 (2n=90),
Parks (1990, 1963) 1% Kondo ez gf. (1986 ) 328 230 S Mk R AW A O B i
BEMREHE, AT URETESEITLFEARLFHAR T2 EBEE S &,
AREEEHHEEUFERT R RGNS, BRUBETER U EEZFHERER
5o Xia et al. (1994) BT =8 IR M HRH, HRRMELRE T EH—F 8
K. ZERAWN=RURENERMREMETEEFREENME.

EXNEWILAE 46 T RFABEH = UFERT LS DBIILE C
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saluenensis MBI C. pitardii EHATE MR ERE SIS HHER E X E R
7 THRFERT, B EIT W ILRENERR T L 0 H RFITE.

1 #EEE

EEHEXRA=mTE)SWIAE—H(E D). RS FETREHEHREN
HPEESZE. ZEMHORESEAST: ] FIHERAREEERII(6:3:1=2
B VKZ B8 A6 EES IR, AT ENSHRBES LR, 2. RERNT. BTA
b, REFEEFAERRER, OB EHTREERE(EZEHEN Gu & Xia et af.,1988;
Kondo, 1986; Ackerman, 1971; Parks & Griffiths, 1963}, {T—3t3 39 NEHKHEH
HHAT T LB AT (& 1), Kb =Rk 34 A~ E#, BILILE4 4B, Hrls
1 MEE. FRBEERET MEEMLERE. 8 BFEENENILE 0 RS H
FRY B €8, £ F R0 0 R 0 S B AR S B 7E 100 ML L. BRBE TR S BT R
P R BT BT, SR I, BRI Levan e o/ (1964) IR
FAT BRI, (R B 1 A 02 BT S B K BB A 5 3K B Tanaka(1977, 1971)
HIpRE. R4 B4 MR B W K I B 73 1 42 Darlington( 1931) B9 7 367470

2 SR

EMAMEREEDMZELRKES ZR 1 PBH#ESEE(20=90),21 MEH#HR
P20 =60), B2 MEABE K. ZRILFRENE/ERBHIERER. OEE
(R TESHTH)IEAHEN. . EEEL. THE. SREREHENARIBX, FHEH X
BRAT. AEEEMIEIFTRIEKEGE. SBE BRETRZHEANROR
Mg EREHNRI K, S aEEN e E GRS Eam SN s
RILRENR —EE SR NER(E 1), BILILEK C. saluenensis IB RIS C. pitardii
B — &%k (2n=30), 4 TN A SHE 2R EURZHEEFEAILRYES
X.

mEIIFRIEW R SRR R T T RO HRE. 21 T EAEXETFE 10
AR EEN S e R EE B AR, 30 S 430 1), 11 MEEUCHE N T, SR REAS
RO iK; A 20 [T+2 1528 [T+1 IV;27 11421 + 11V 3§, 11 gk
FE 7 ERAREERNER 45 T &4 D4 TRBEUL-MENTIE LTS
Yr P ik, BV —FPAE 42 11+ 2 1+1 IV, BE A MR IR0 M&(E 2. BE
4~5), PUREERFISHT LR A B W R a AR R RT R EERE 4k (30 11 #1145
I, ZFHTEMNYEREGEKARERREN, AR ENMAEAMRBRALE, EHERESH
k. LEHONESHBRBARRREEAZ BAFESHIFERE. HN TSR
I, R MENBHARBSE TR PH I Redmiily 1545 10, 5
BAVCATRIT S B A A F (Xiao ef of., 1993;Kondo, 1986), =FILFIEH %4
RRMEHSH RS TP L aFNRBEN 1S4 ZMEAS ) (Xia et al.,
1994).

ZFE 2R TEAR R BRI B TR 25« POAR A L 7 R A 25 3 (0 4 S ) 0 0 B 4 PR 54y
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Fig. 1 The distribution of Camelfia reticulate and its allied species in Jinshajiang Valley of Chuna

1. Diploid of C. retirwdase s 2. Tewaploid of C. retirwfasge s 3 Hexaploid of C. revirudaras 4. C. yunnanensis:
5. C. forvestii; 6. C. pitardiis 7. C. safuenensis.

VAR R R, HIHER s — SRR 6 057 I 0 R WS K %5 B ERTE BT R
ik, KB EER ORI 5 1 5 T8 8 P9 B A0 /D 70 7 3 68 I 0B B 1
MRS L. R RET R E RS W hE R, K E R R R R
R FAHEHRIERE 1. WRRRRAKRREIC x=15, 21 MEHRNNEFEY 1 &
0 R B RO 0 20 = 60, 11 BRSSO B9 TR 4R B S Qe . SR 0409 2n
=90, RAMBBFEBFERE K. 21 MOFEEHMD 1L PAFERERIHNET 4 4
2 AARBEEHRER, T TERS(ER 2, BR3).

{a) 'fg'ﬁ:g‘éﬂ H

(1)2n=60=35m(4SAT) + 17sm + 8st, HEFHEHE, kA E 902025-1

(2)20=60=39m+ 14sm+7st, T RLR HAET, H4E5 911027-a

(3)2n=60=38m(1SAT) + 16sm + 6st, TERESHH, IR45E 911029-a

(4)2n=60=38m{(2SAT) + 16sm{2SAT) + 6st, FEEKBSFKE, wES 902029

MERER EADEER, BWBERTH o Msm REERB(QOBEH P m st
B ERERT AR XTHRERERNBUREVFINENEFHER. BRQBERA N
BEER R E S, B3 RN R HAERR AR, BREEMALERR. ERRERE
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Table 1  The origin of materials and cheir chromosome numbers of Cameliia reticulata
and its closely related species
No., Taxon Locality Ait:"';te Voucher® * Ch;.c;musor:me
11 retucrdata Liuhuanggon, Panzhibua 1600 9020371 45
2| ditto Diabanding. Panzhihua 1700) 902037-2 45
3 ditto Xizobaoding, Panzhibiua 1650 9020373 45
4 ditto Puwes, Mivi 1850 02007 45
51 ditto Guosheng, Yanbian 1650 Q02025-1 60 30
5 | diteo Donghawang, Yanbuan 1600 9020252 50 30
7] diteo Dahu, Yanbian 1550 902025-3 60 30
g ditio Qinghe, Yanhian 1350 Q02032 50 30
9 diteo Yongxing, Yanbian 1200 902026 60 a0
10 diteo Qiangshen, Yanbian 1600 902028 50 A0
11 ditto Shuanping, Yanbian 1120 902029 6 U
12 ditto Huiming, Yanbian” 1200 910910 0
13 ditte Yankon, Yanhian 2600 902031 30 15
14 ditto Dingwang, Huaping 1860 Q202 Out 30 15
15 ditto Yongung, Huaping 1900 920202 R0 45
16 ditto Rongjiang, Huaping 1320 920203 0 45
17 ditto Lugyishan. Xichang 21010 211026 60 an
18 dicte Luojishan, Xwhang 2200 911027-a a0 k1]
19 ditto Lugyishan, Xichang 2200 9110274 80 30
20 ditto Daging. Xichang 1800 902008 60 30
i | ditto Daging, Xichang 2000 X2009 60 k{(]
22 dirto Daqing, Xichang 2200 202010 &{ 0
23 dirto Kaiyuan, Xichang 2200 202011-a 60 ki)
24 dirto Kaiyuan, Xichang 2200 902011-b &0 30
25 dirto Homggishniku, Huil; 2000 9202013 20 45
26 ditto Zhaojiashan, Huili 1900 219017 45
27 ditto Baitashan, Huili 1950 920801 45
28 ditto Yuelushan. Huili 1900 02018 )] 45
29, ditto Hongyan, Huidong 2000 Q02020 60 30
30 ditto Xmjie, Huidong 1950 911029-4 640 30
3 ditto Xmjie. Huidong 1950 9110291 0 30
2 ditro Malong, Huidong 210 02019 50 30
33 ditto Shili, Ningnan 1850 911022 50 30
34 ditto Sayunpan, Luquan 2400 911038 45
35 O, pitardii Lonzhoushan, Huili 2150 02015 30 15
36 C. seluenensis Yuelushan, Huli 1800 911034 30 15
37 ditro Guanhe, Huili 1650 Q02042 15
38 ditto Guanheshan, Huil 1900 911036 kli] 15
39 ditto Tuanjte, Luguan 2100 911040 15

* Sichuan : Panzhibua { EHIE ), Min (K5 ), Yanbian (£b38 ), Xichang (8B ) Huli (£ ), Huidong

(47 ), MNingnan { TF Y. Yunnan : Huaping {#£5E ), Luguan (#2307 ).
» = Vanucher collector: Gu Zhi-jian{ P& ( except those with the number 14, 15, 156, 27 collected by Wang Zhong-lang

(EMREE) ).
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#£2 SYPTIREZBELEEALEERNAOERTHRBENS TR A aEmR
Table 2  Chromosome configurations at meiotic metsphase I in PMC’s of Cameliia reticalata and

its closely related species from Jinshajiang Valley.

No. Texon Voucher I I.Eanﬁgurau?l? T N&] l: { 3;0;,,&;12% 's
1 C. reticufata 502037-1 45 5 5
2 diteo 9020372 45 5 5
3 ditto 502037-3 45 s s
4 ditto 202067 45 5 5
s diteo 902025-1 3 10 10
3 ditte 92020252 2 2l L L

30 10 11

7 ditta 202025-3 30 10 10
23 1 2

B ditto 502032 30 I m
. 2 27 1 1

9 dirta 202026 0 0 T
] 2 29 1

10 ditta 02028 0 0 m
] 28 1 1

11 ditto 902029 0 m m
12 ditto 910919 2 2 L

30 10 11

13 ditto 902031 15 10 10

14 ditto 920204 15 10 1

15 ditto 920202 45 5
] 2 42 1 1

16 ditto 920203 T . P
17 diteo 211025 2 ! 1

3 10 11

18 ditta $11027-a D) 10 10

19 ditte 911027-b 30 10 10

20 ditto 202008 30 10 10
, 2 29 1

21 ditto 202009

30 10 11

22 ditto 202010 ] 10 10
2 29 2

23 ditto 902011-a " T 2

24 ditto 902011 - b 30 10 10
1 42 1 1

25 ditto 202013 25 p 5
‘ 2 42 1 1

26 ditto 919017 T p 3

27 ditto 920801 45 5
2 42 1 1

28 ditto 202015 T 1 3
28 1 2

29 ditto 302020 20 m 2

- e
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Cont.

28 1 1
30 10 11
K3 | ditto 911029 -hb 30 10 10
32 hto 902019 30 10 10
33 ditro 911022 30 10 10
M itro 911038 45 : 5 5

30 ditto 911029 -a

35 C. pitardii 902015 15 5 5
36| . wluenensis 911034 15 5 5
37 ditto 9N2042 15 5 5
38 ditto 911036 15 5 5

5 5

39 ditto 911040 ;15

k., EfEAERAKEAR SRR, RESRENAETERH3)..4) BREANER
ShoEREMERML. XEEEBHOMPHE m Ba64k 39 4, sm ek 14
MEABEH DN m ok RE 35 N am Pk 17 SEFBRG) . (HBBERM
EATHEQOMEHAEFH(DTE. 4 MERNBEUSEHRBEER, HEAXRELIRK
M.

(b)Y firihem .

{1)2n=90=50m+ 26sm + 14st, S E X BB LT, FHF£45 202037-3;

{(2)2n=90=48m + 28sm + 14st, HHEL LA, #7455 902013,

FRBAZIL T2, MR (DB o RaAE(OBRE2 P o 6
&, mWsm ikl b, ZREN SRITENRERASEE BN LRIENE
R RAEN, HAE Y 2n = 90 = 48m(2SAT) + 26sm + 16st(Kondo ez /., 1986), S5E1#
HEE TR sc s fh, FERAR S HRERRE TITE.

(YW ~E&FR B .

B IWE, C. saluenensis,2n=30=20m+ 8sm+ 2st;: AR ESH A LM, fF&
2902042, PRI, C. pitardii, 2n=30=22m+ 6sm+ 2st, S HR B S B E R 10, 37
Z 5 902015, ZFERITENHRENMRSEREBLMMU(GU & xiao et al -, 1990; Kondo
etal ., 1986), SREUFEN _FHEREMEE SN (2n=30=2m+ 2m(SAT) +
dsm+2st)(Xia & Gu ez af. . 1990) L BHBEHE, HRA2 P2t Pk ERFRE M
Fsm PEEHARE L. ZRULRENHFELRA2 £ m T4 £ sm Bk, AR
FE22 Zm 6 FKsm Pefatk, BITIHHRHE20 Fm 718 Ksm A, EBRFNHNE
BE L, 8RB SRR A FREER, HB AR WK, BIDLFENF 0K
R TFII &,

SR UFRER N EEHRS RO EBRE P ARG FE mosm B iR Ff0 & st
Rufa fhel . WYL ARR U BN REN SR LR IEM R0 R i,
m.sm R ik 5 R R A A B4~ 94 % , st BRI 6~ 16%, IH t RN,
BEEBEBRENMFERNBEF . REERE m.sm.st FE &) TR REE
Tl H—REHEFREHAREERENSHTEENEX. HERMERR, ZRE
—EMER, ILERVHRERGHALEREALBRPRERL R4 T Bl BUSFERE
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SRS EREEEE, NMiE XEEFHERSEFREASHERNLE LETERBEEH
KAKRF . FERFERSHERNEESSHI LRI, BERED R BT
., EM0RaE(EEFENEEH) SEANARAZEHEL, WEHEFLREEE RS
MEERAMKERERY UERERAERDZEN. TREMLIRREYEIEH
B3 (Gu & Kondo er of .. 1990 , 1988; Gu ef a/f.,1992; Xiao & af.,1991; Kondo ef
al.,1991). EELUFERAEHFHZEERERAEMEIE BN TERERT €17
ERELXEABETHEEBS.

TR B R G L = 2RAE A I R R A A R B TR R
HEIER MR BEREIAREEGE EREEFHFNREZZBRPENANERLE
B, WHSTEMN AR BIRTLE. AELERERIE C. japonica PIRTE
AHEEER. S EZEE TN AGERENZEUREREFEE S, B
ER RN EEERRA LS AR —FHETX—#IS. Stace(1980) LA B Grant
(1981) AN Z BT S AN R ELE M A EFF R 428, FaETENEE 5
BREANEEGELEF RS S BN G EE S RERHEEL A LTRSS
AT AEREXRNZELFEERATEREH - FhRRELSEN 5% A%
T E RSB TEE, AR5 NERESEHN ZEEFHZ WM EREEE F TR
Ak, IEHZEEE SRS BN ZEEEFRAE, EAR— I RAfNET R,
MKEHSIFRIENI T LTRAGRES, AHENENY . MR EEERN
BREREES. IABREAANHFRZEGLEESEZ I ERENEERD, BILEY
B B p Xt SRR R A, LI TEA RN R P AT ENE RSN, BAEES A
kE, ZHUXEASFERNGESUABEE, BANEEKNSELUREESY
IS RBERH a6, ARNEARTFX—XE. LiHEN - FERBH=EILE
i, AHEARERENRERT (AL, - IEEEEERE 5 ENFERERKET L
H R AR eI LAl REFGERBRR, LEREH K (Stace, 1980) . AWRA]
R AMEEN LR ERRE, 28 ILURIER AR DGR S84 s Rl e
HREXABHBRE. NMERNSHUFREEX —ESETRAXAMNEL NP, A
BB E L.

%o IO 7S A0S T A PSR T S RRE B H 804 i 3R T, 43 A0 FE P HF4K (1800 m) LA
FEP S ZELRIE SARERRENSPESEAME, TASENN S HiERR
WA Kin of al., 1994); A FEIRITIR (1100 ~ 1800 m) 49 I8 fE R ISR Y RRAE 5977
Frhigikbl EREERR, BEZ AN, HERFFRL. RELXR. BFEHEE |
FNFARTEA, HEMRD, FHEEE RREEE. EHF/IMEAEIRP RO XL
B B 93 RARBHAT T, RBMERAKMEANI LT R EHERE, BHESE
WAL WA Tk, 76 1600 m U F AR/, AMERE, BRE 1600 m 2 FHIER
Bl b IR EHAE R, BB HGRZEA TR, 1T 1800 m ZHMAKSSIHE
HEE 1800 m Ll ERHMS A XA HEERMAML BAL - T EETERNITE. £
IR P RIS EA15 FF#T T i, AAREEEERB LR, RITA
Sk e A BAl ARR A S PR F B BTE BRI AL .
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B A Explanation of Plates

the new discovery of

Plate 1 (= 1200) Karyomorphological representives of C. reticulata
(A) Interphase nuclens;
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(B) Mitouc prophase chromosomes:
(C~F) Mitotic metaphase chromosome of C. reficulata at different ploidy level ;
(C) Hexaplod {902037-3) from Panzhihua;
(D} Diploid (920204} " from Huaping:
{E) Tetraplerd (902019} from Huideng:
{F) Terraploid (902028) from Yanbian.
Plate 2~3 (2160} Karyotypes at murotic mid-metaphase in somatic cells of O, reticuiata
(G) Diploid (920204} " from Huaping.2n=30=24m{25AT) + 4sm + 2st:
(H) Tetrapload {902025-1) {ramn Yanbian, 2n=60= 35m{4SAT) + 17sm + 8st;
(1} Tetraploid (911027-a) from Xichang,2n=60=39m + 14sm + 7st;
(]} Tetraploid {911029-a) from Huidong.2n=60=38m{ 1SAT) + 16sm + fst;
(K} Terraploid {902019) from Huideng.2n=60=38m({2SAT) + 16sm(2SAT)} + 6st:
(L) Hexaploid (902037-3) from Panzhihua,2n= 90 = 50m + 26sm + ldst;
, { M} Hexaploid (902013} from Huili.2n=90=48m+ 28sm + 14st.
Plate 4 { < 1280 Meiotic chromosomes | . in PMC's of C. reficuinta and its closely related species A,B. C
and F. C. reticulata
{A) Hexaploid {902037-3) from Panzhihua formed 45 11 at meiotic metaphase I ;
{B) Hexaploid {902013) from Huili formed 45 lI at meiotic metaphase [ ;
{C) Tetraploid {902019) from Huidong formed 30 1 at meiotic metaphase 1 ;
(D) Cametiia saluenensis (902042} from Huili {formed 151 at meiotic metaphase I :
{E)} Camellia pitardii var. pitardii (902015) from Huili formed 45 11 at meiotic metaphase T :
(F) Diploid {920204) " {rom Huaping formed 15 I at meiotic meraphase 1 ;
Plate 5 {1280} Chromosome pairing at mejotic metaphase I in PMC s of tetraploid of C. reticudata re-
spectively from eight localities
{G) 30 I for 911027-a from Xichang:
{(H121+27 0+1 N for 902026 {rom Yanbian:
(I} 30 I for 911029-b from Huidong:
(7128 T +1 IV for 911029-5 from Huidong:
(K) 30 11 for 902010 from Xichang:
(L) 30 I for 502025-3 from Yanbian;
(M) 28 I1 +1 IV for 902029 from Yanbian: -
(N} 30 I for 911022 {rom Ningnan.

#* As to the details of the diploid C. reticudara. see * Acta Bot Yunnan, 16{3):255~262 *
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