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Study on the Floral Biology and Breeding System of Heteroplexis Plants

SHI Yancai,ZOU Rong, TANG Jianmin, CHEN Zongyou, CHAI Shengfeng, WEI Xiao"
(Guangxi Institute of Botany, Guangxi Zhuangzu Autonomous Region and the Chinese Academy of Sciences, Guilin, Guangxi

541006, China)

Abstract;: Field investigation was performed on the floral syndrome, pollination characteristics, pollinator
behaviors and breeding system of Heteroplexis by continuous observations, TTC method, Benzidine-H, O,
method, out-crossing index, pollen-ovule ratio. The result as follows: (1) Under natural conditions, the
flowering stage of Heteroplexis vernonioides was about 60 days from April to June, Heteroplexis micro-
cephala and Heteroplexis incana were about 60 days from April to August, Heteroplexis impressinervia
and Heteroplexis vernonioides were about 150 days from August to December. The life span of a single
flower was about 3 days and the inflorescence was 5 days. (2)Pollen had vigor after the 1—18 h of anthe-
sis. Stigma was receptive after 48 hours of anthesis. The out-crossing index was 4,P/O was 1 450—2 250.
The breeding system of five species were given priority to out-crossing. part self-compatibility,insects polli-
nator dependent. (3) Eristalis cerealis and vespa ducalis are effective pollinators. The visiting frequency
showed triple-climax was 10:00—12:00 and the visiting time was 2—10 s per flower.

Key words: Heteroplexis;floral syndrome;out crossing index;pollen-ovule ratio; breeding system
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W50 S 4 FOs AL 4 Fp L) B B

B35 8 (Heteroplexis Chang) , 3§ 8L, 7= 5 F
08 ) DY MR A A R L 1937 AEAE S — A B
s &3 BLZE LA 5 A Fh . 7285 (Heteroplex-
is vernonioides Chang) ./N{E 5 2435 (Heteroplexis
microcephala Y. L. Chen) ., 48 M R 2L 3§ ( Hetero-
plexis sericophylla Y. L. Chen) [V ik %% ( Het-
eroplexis impressinervia J. Y. Liang) FIHIJH 5 24 25
5255 I8 4y
Ay DI L B0 L /N AE S 2R3 AL o3 Al 1) PG FE
A 2 A B A1 R A L A S T B AR RRRE A
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1.1 SLIEH

I TE T VYR B 3G AR T T P AR ) 00 5T i
ol o R R R AT o e M R R A R T A 2R
DA 5 DY 2= 43 W] HL T AL A [A] 2 5 4R 7 2 S0
18.9 °Cs7 A, A - WA 28 Cs1 Aw%,
ARSI 7.8 CHARE B ICFE I 309 ds 4R Py

(Heteroplexis incana J. Y. Liang)"™®,

Wi 1949, 5 mm WK E 1 490~1 905 mm;
ARSI AR Ry 73 % ~T79 %0 s AR X H B EHECH
1670 hy B NRRYELT I,

DA PG e B SRR B B L A g | R O A
JTPHRE YOI R B 3a 1 e 2B TR /MR S R
[Tk 5 2445 0N S5 2 2 AR SR L AE I R 44 5 A

il i) 52 A B O B AR RS FREY A 30 Bk

1.2 F &
1.2.1 FEESMEMFENENE REKIIE 30

% G HAE A B TE AR B R 98 fE 22
FRE Ak R B AR SRR BE DA KT B K RN A 4
b IR P . WAL S B AE A T AE R
BEHLIE I 5~ 10 B A Tk 9 46 7 BEAT AR IC . AR AE
J 1 T 506 e R T A R B
1.2.2 TEMENMELFRERN T8 BT
SRR 5 Tl B AE A B AT BRAC . 1 TUE I (8] AR
By AR 5 .l TTC 0. 5%) ¥k K6 0 78 B3 i
PEo A8 3RS AE K 1T ) -

TER TG J1 = L1 B0 R B/ WAL B S B< 100 %0

HE Sk B0 AT B 1 A 6 R AR A TR R i v
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1.2.3 Z#XIEHHEE LM Dalni 1 bR k17
BT HAR ALK /ANFIFAEAT il & K B H RS
FIPEHA] : (DAL P A2 <<1 mm idH 0;1~2
mm it N 1;2~6 mmic h 2;> 6 mmich 3;(2)4E
2 T L0 (] 5 4 Sk AT 452 391 22 (8] f) I (8] 8] B - ] i =
WS e IC 05 MEB SERIC 15 O SIEZ W
23 [« A — & B 05 =S [ 43 B9 1,

=HZHMN OCIE., OCI=0 i . EF AR5 N
HIAEZ NG s OCT=1 It} , B H RGN LA 58 OCl=
2 KB RGENMIEAS;OCI=3 0. KHF RGN
B SC R A I ZAL By & OCT=4 iy EH RGN
Ay A SRR A T A
1.2.4 ¥ /BEEREE(P/O)  BEMLE AL ¥ K IT
AL 30 4, 1 mol « L™ HCL 7 60 ‘C &4
KA1 h ZERZGRE  AE R KR BOE A 2 10 mL, [
TR B WA WO 2 p L BT T AR AR St
FERy R E AR 10 . IRT B e AR A T e )
IRV Geit IR ER B H A2 20 . HIPE 2 43 SR 4 1Y
FEH B B DA 12 4 2y 4B 1 VR BR B0 75 B A8 by / IR 2k L
P/O. ## Cruden" ™ WAr¥E.P/O HK 2. 7~5. 4 B} , %
BRGNWAZNE;P/O Jy 18.1~39.0 I, K H &
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NI AR P/O Ry 244, 7~2 588.0 i, B H ARG
NIHEEFRP/O Ky 2 108. 0~195 525. 0 i, & FH
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2.1 FWE THHFLEMFEDS

2.1.1 Friewi&E EZ 2 E MR, A% )E 5
B Z BRI ALY Z MIAF AR AR 22 7. M 57 2448
AL B .5 A RS B . 6 T A TR AERE
W17 Ao e AR .7 A2 10 H Rgs e, /hE
SRR AR T S R AR IR 20~30 d A2
L HEWAEIIA S 2 S A A4 . Wi R%E%E 6 H
WIBLFE .8 A BRI N IFAERE .8 AR WIFAE R Y.

AW SE ] (R AL M RUNIE 2458 29 1 A~ H . M
ok S 24 5 0 S B4 I AR I B AR — 3K, 6 T I O BLAE
1.8 AWIhIRAEIA .10 A W IFFEREIH . 12 A S IF4E
K EANEMEFS A 5 N2 H . SR TR
A S AR A P AR IR © A 350 00 BT R
A F RN GE LE D,
2.1.2 EHESEHMERE (DIEFELH L4
PRI TE K29 8. 12 mm, $E2Y 2. 26 mm, 4 JZ, 5b
EEKY 2,18 mm, )2 K2 2. 93 mm, BZK Y
4.01 mm, M4 1 )2, 4~5 4, 8K 2 2.53~
4.12 mm, F AR/ AEAE R TAEE 29 0. 49 mm., W
PO T4 A, B KY 618 mm, F F K2
1.07 mm. B THFY 2. 15 mm,
OHTFRF DM REEE. KA 7,66
mm,JE 2y 3. 14 mm, MEHF 4 2. FEKA 2. 11
mm, P2 K2 2,50 mm, NJZKZ 3. 17 mm., HfE
PMTHs1)2.4~5 4K 3,46 mm, H R KY)
0.32 mm, £+ & T & 1 £90. 84 mm, W P A6 AL T

x1 RREBRFRUE

Table 1 Characteristics of flowering phenology of Heteroplexis
Fih I W eyt A M LiER
Species Budding period Flowering period Peak period Late flowering Seed maturity
INESF A H. microcephala 5 A FH) Late May 6 H #14) Mid June 7 A #A) Mid July 8 A FH) Late August 8~12 H August to December

Y H. sericophylla 5 A Hif) Mid May 6 J #ifi] Mid June
WM 2% H. incana 6 %) Early June 6 A #1f) Mid June
k5235 H. impressinervia 6 J] ] Mid June 8 JJ9) Early August
2835 H. vernonioides 6 A9 M) Mid June 8 %) Early August

6 H T i) Late June
8 %) Mid August
10 A #4) Mid October 12 H #141) Mid December 11~2 H November to February
10 A T f) Late October 12 J F 4 Late December 11~2 f November to February

7 F A Mid July
8 H FH) Late August

7~10 A July to October
8~11 A August to November

BT M SR I e
AL BUE I BG4I C. R AEAR M D. Fh 1

Fig. 1 The flowering process of H. incana

A. Budding period;B. Flowering period;C. Late flowering;D. Seed maturity
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.5 ~6 A JEEE R E KA 5,17 mm, R K
25 1.01 mm, EMHEHFEHRFZA 2.16 mm,

AN FFRFH  BAKL 10. 3 mm, 522, 58
mm,4~5 JZ,/NZ2K A 2. 72 mm, PIZK 243, 32 mm,
WERKZ 4.22 mm, MEEHS 1)Z.3~4 D ERY
3.76 mm,H 45 mm, fEHE T HHA 0.6 mm, ¥
PEFEAL TR, 3~4 4, 8K 5. 18~6. 33 mm, F H K
2y 5 mm, H: 3k & T A 2Y 2,58 mm,

WOupFREEF  SEKZ 8. 59 mm, 2. 13
mm,4~5 JZ . /NZ2K A 4. 29 mm, PIZK 23, 71 mm,
WZKZ 2,69 mm, WEMEINZ 1 2.4 4 8K 23,93
mm, & AN FE Sk E T AETE £90. 81 mm, PIPEAEAL
Frla 4~5 4, K 45,52 mm, & A K2 1. 02
mm, 3k & TAEM 2 0. 75 mm,

B)FEH BAEKY 10.46 mm, 552 2. 36

mm,5 2, /N2 K2 5. 97 mm, T )Z2K 2 3. 64 mm,
WIZKA2.93 mm, MEANZ1)Z.ZH 4D EK
29 5. 48 mm Ak R TAL KA 1,71 mm. PitE{E
PP 2~4 4 B R Y 4,84 mm Mk m TAEZY
K2y 1. 24 mm,
2.1.3 FEHE HRHERENRWRAERT BAETH
Ui M IR ER 2~ 3 AN FRAE T 2R 800 B T o . TT A6
Fe g B B0 6 e o s fi 51 TF I 98 I 8 B T A
TR T ER & AT B T AT R ERYIE
TERCTE— & B o 300 2% A 0y WV B 48, b ] Oy
PITEAE . G MEVEAESETT  AEPIPEAETT AL R - MEVE 1B
EF 2~3 Mk . AR USRS — , —
2~3 NI SETT #5942 3 d 24 . 1~2 D8Ik
PIPEAETFAE ST AL Sk AR Z ARy  AEAEFIATE Sk B B
. 2918 h J5 46 Ky WY 2 0k /b, AE A T 46 728 O B A
. 29 24 h ) AEAEACH DRIk 2 0, B4
REB4FAE N By, 40 h J5, SEAR TRy, £ 2575
RS AERE TR 48 0, AE 25 R BLr X

2.2 EMHENMELATRME

- 245 & A8 B 10 A6 25 T 2L AE Ry 1% ) Ak T Fe o
ARZS S MU Bl 5 I [R] 4 FS AE R 15 1 287 T % 18 h
JE AR D BEAE R TR AR R A TS ). SR AE
TEL TP RRT A PR BT 25 2 h ZE kK
AR g R, A I )4 RS A Sk T B2 M T B W] R A
AR RIITAE IS 48 h A4 (3R 2).
2.3 ZXIEH

AR HAE 2R T 6 mm, OCLid N
35 WERE B2, OCT ey 05 4625 54k =5 ] 43 1, OCI
WLN 1. L 28| 24 2218 B (OCD Oy 4, §%
B8 Dafni(1992) By br #EH BT 4 Jm A EEF &
G NER oy B SE SR AL il E AR .
2.4 TEMBEEREL

3 W A JE T X B AR 1 AE R BrE 1
450~2 250 KrZ i) PRERBCEE 2 4E 1 A P/OfH N 1
450~2 250, FZHR Cruden(1977) My brifE . 72435 )8
BT RGN A s+ 52 .
2.5 ifiEEEHBER

S5 A W Ui AR R B 3 S IR R R A A TR
(Mycalesis gotama Moore) | 25 W Bl H A 18 25 M
(Ezxorista japonica) £ WF W R} I 45 £ WF b (Evri-

*3 RUFBEH-EZKI

Table 3 Pollen-ovule ratio of Heteroplexis
i P/Off ZHRY
Specie Pollen-ovule ratio Breeding system
MEFAR 550 Jele 52
H. microcephala Facultative xenogamy
kAR 2 200 et 73
H. sericophylla - Facultative xenogamy
TLEEE i el 55
H. incana ‘ Facultative xenogamy
B 52 204 . et 5
H. impressinervia Facultative xenogamy
S 2 250 b 5%

H. vernonioides Facultative xenogamy

R2 FREBEMBEHMELTENSE

Table 2 Test of pollen activity and stigma receptivity

T2 B} il MBS RS AR N 524 U] Jok 5 24 44 5RY
Flofvering H. microcephala H. sericophylla H. incana H. impressinervia H. vernonioides
times/h A B A B A B A B A B
2 64 +++ 85.18 +++ 72 +++ 73 +++ 74 +++
4 91.07 ++ 18.6 ++ 7.7 ++ 92 ++ 90 ++
6 25 ++ 5 ++ 3.5 ++ 35 ++ 22 ++
10 15 + + 12 + 20 + 10 +

T ATERNE I3 B AE K AT M s -+ R b Sk B R AT s A Sk R A ROR R A

Note: A. Pollen activity; B. Stigma receptivity; -+ + means stigmas have the highest receptivity; ++ means stigmas have the higher receptivity; + means sig-

mas have receptivity.
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Fig. 2 Visiting statistic of main pollinator
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B =K (Lampides boeticus (Linnaeus) | . Ji 4% £}
MW (Calliphoridae) ., ¥ B} K R W [ Metonymia
glandulosa (WolfD) ], &5 R B/~ 7% )R
14 2y B Tt o S 0P e A Aty A £ M e A ] e A
R

& 2 af A B R AE AR AR 10:00~14:00 1
[6] 15 46 785 W 01 76 P 2F 10:00~12:00, £y if 88 71 28
JRE W W A U AR I 5 Sk BV AT L fh 3 A8 24 L Y A
oy LR B 7E L He Sk R L B RS T I AR A BRI O
B B AR TSR 225 (0] 22 2R 48, 45 2 48 U [R) I 18] 2 0
2~10 s,
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SR B Iy RARAETY V8 9 SR AE R A A —
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B BRI T] P RE B S8 S S A6 A5 A58 320 2o it T A i
HEFE Y 5 — 05 T AT AR AE 1% 25 1) B AR IR R
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18 Dafni &8 @B EREFT OCT 52 . 57 3¢
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PIPEAE S B REAR T A0 7% B 70 BB AT Sk 1 A 32
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