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Abstract: Hopea chinensis is one of the representative tree species of tropical seasonal rainforests in China. It is an

endangered and protected plant with beautiful tree shape and cold tolerance. To clarify its pollination biology, and
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breeding system and demonstrate its reproductive potential in Guilin, where this species was introduced for protection,
we conducted the following experiments: the observation of flowering phenology, the measurement of floral size and
scent, the estimation of the breeding system by out-crossing index ( OCI), the pollen-ovule ratio (P/0), pollen
viability and the stigma receptivity and self-pollination, the observation of pollinators and the test of their pollination
effectiveness, the assessment of reproductive potential and pollination limitation by hand cross-pollination. The results
were as follows: (1) The flowering season of H. chinensis in Guilin Botanical Garden is from the end of July to the end of
September. It lasts about 60 d. An inflorescence flowers for about 12 d, and the anthesis of a single flower lasts about 3
d. The flowers begin opening from 17:00 to 18.:45. (2) H. chinensis is not dichogamous but herkogamous with stigmas
higher than anthers. The period of high pollen vigor and that of high stigma receptivity largely coincide. (3) The
outcrossing index (OCI) was four and pollen/ovule ratio (P/0) was 10 788+984. (4) Neither flowers self-pollinated
nor thoses bagged all the tome set any fruitse, fruit set did not differ significantly between natural pollination and hand
cross-pollination. (5) Fungus gnats were the only flower visitor to the H. chinensis in Guilin Botanical Garden and
flowers set no fruits with fungus gnat excluded. (6) The floral scent is dominated by B-elemene, (E)-7,11-dimethyl-3-
methylene-1,6,10-dodecatriene and 1-caryophyllene. In conclusion, H. chinensis breeding system is self-incompatible ,

and it relies on fungus gnats for fruit production. It can set fruits and produce mature seeds in Guilin. The results can
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promote the protection and propagation of H. chinensis.

Key words: Hopea chinensis, breeding system, pollination biology, flower odor, fungus gnat
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a. fER; b AERTEEA o WM TUNGITIT; d. SERTITRIESE; e ML EISRTS; . M bl 18 S AR B8 3% 5 19 T 57 5

g &AL,

a. Flower buds; b. Flower buds become fluffy; c. Petal top open; d. Fully open flower; e. Petal stagnation; f. Ovary with stamens falling out of

petals; g. Flower.

BT St 4 s eI AE ok
Fig. 1 Flowering phenology of Hopea chinensis
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Fig. 2 Fungus gnat from flower visitors on Hopea chinensis
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Fig. 3 Visiting frequency of fungus gnat
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Table 1  Pollen vigor and stigma receptivity of Hopea chinensis

A
Ttk (e ) LR Bk
. Pollen viability - .
Flowering status (% Number of bubbles ( number) Stigma receptivity
AEFEHT 1 X 1800 / 1.2+1.3g -
18:00 a day before flower bud
551K 8,00 1E75) 6.19+4.49¢ 14.8+4.1ef +
The first day 8:00 ( Flower bud)
5515 18.00( JF4E) 31.3326.90d 23.2+3.2d .
The first day 18:00 ( Flowering)
%2 K 8:00 62.33+7.86b 45.4+4.6a ++++
The second day 800
%52 K 18.00 78.74+10.56a 38.8+5.2b +++
The second day 18:00
%3 KX 8.00 42.64+8.06¢ 28.8+5.4¢ ++
The third day 8:00
%53 K 18.00 26.36+3.10d 19.0+3.2de ++
The third day 1800
% 4 K 8.00 12.95+1.02e 10.2+3.3f +
(FEM L 49)

The four day 800
( Petals have fallen)

%4 X 18.00 / 0.6+0.8g -
(FERTE 452)

The four day 18 .00

( Petals have fallen)

T AR AT R R BB MOARTE R 447 47 7+ SRR AR ARE -7, WA MARIE 7 . AR TR R E R
BE(P<0.05), FF,

Note: Stigma can be taught from strong to weak are “++++" “++4+7 “++

” «

+”. The stigma is not allowed to be marked “-"". The

unmarked label “/”. Different letters mean significant differences (P < 0.05). The same below.

R2 BRMFEL2RATIEBVNEER

Table 2 Results of parameters describing the outcrossing index of Hopea chinensis

ISE PR AR 4R Hf EH ARG
Parameter Result Numerical value Breeding system
G EN (9.7£1.2)>6 3 W 2R, 5 B AL

Flower diameter ( mm) bis

W 2 B ) Al 0 Partially self-compatibility and
Male and female maturity interval Same maturity cross pollination, requires pollinator
HE Sk 5 AR 24 14 25 6] o 1 23 ) 53 5 1
Spatial position of stigma and anther Spatial separation

FAHEHL 4

Outcrossing index

8 HUiEMmiALt 9 A #m (& 3), 2.4 EMiEhEHLTENE
2.3 WiEfEHMER STIBURIE e S A - W R AR

R B S A HE R T AL oy S 56 e 2 1) A SRR BRI BA IR (2 1), FFAES KSR LIER
0,455 BRI T 31 22 78 T P 5| Fh A9 1%k HIAER E 28R = A6 T, %%ﬂ:%‘%ﬁﬁﬁﬁﬁbn
M HUR Y 5, I HIFAESS 2 K 18.00 fEKHE 1 mik 80% 75
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Table 3 Experimental results of artificial pollination
: ) /\/\%%a
Lot ALHE o Fruili—ellin rate
Bagging treatment Number of flowers ( flower) Fruit( number) (%) &
EES e 50 5 6.54£2.22a
Natural pollination
N T AEsH 50 6 9.91+4.40a
Cross-pollination by hand
B4 EPRIT 50 0 0b
Bagging, take off after flowering
N Ttk ek 50 0 0b
Same-plant cross-pollination by hand
R4 ZHRMFL2EHSKYD AR
Table 4  Odor composition of three groups of Hopea chinensis flowers
g AME e A HIXE 52 it i d
Number Display time Floral combosition Credibility Relative Relative content
’ ('min) ompos (%) molecular mass (%)
1 4.446 1EFbE 80 114.23 0.32+0.24
Octane
2 19.158 a-JR M 93 204.35 2.85£2.79
a-copaene
3 19.576 B-HE A4 99 204.355 23.76+3.57
B-elemene
4 20.333 1-A 770 99 204.35 15.30+1.80
1-caryophyllene
5 21.095 (E)-7,11-F 3307 F 31,6, 10-F 5k =4 98 204.35 25.64+1.60
(E)-7,11-dimethyl -3-methylene-1,6,10-dodecatriene
6 21.441 BB i 78 204.351 1 0.85+0.05
1H-Cyclopenta [ 1,3 ]cyclopropa [ 1,2 ]benzene, octahydro-
7-methyl-3-methy lene-4-( 1-methylethyl) -, [ 3aS-(3a.
alpha.,3b.beta. ,4.beta.,7.alpha. ,7aS * ) ] -
7 21.741 SR 80 204.351 06 5.09+1.84
1H-Cyclopropa [ a ] naphthalene, 1a,2,3,5,6,7, 7a, 7b-
octahydro-1,1,7,7a-tetramethyl-, [ 1aR-(1a.alpha.,7.
alpha. ,7a.alpha. ,7b.alpha.) ] -
8 22.042 P 89 204.35 7.90+5.75
1H-Cycloprop [ e ] azulene, decahydro-1, 1, 7-trimethyl-4-
methylene-, [ 1aR-( 1a.alpha.,4a.beta.,7.alpha.,7a.beta.,
7b.alpha.) ]-
9 22.249 B 83 0 5.79+5
Naphthalene , decahydro-4a-methyl-1-methylene-7-
(1-methylethenyl) -, [ 4aR-(4a.alpha.,7.alpha.,8a.beta.) ]
10 22.862 (18,8aR)-1-5# N4, 7- P JE-1,2,3,5,6,8a- N A% 95 204.351 06 4.3424.16

Naphthalene,1,2,3,5,6, 8a-hexahydro-4, 7-dimethyl-1-( 1-

methylethyl) -, (1S-cis) -

£, 55 4 K 8.00 a7k AL A IR e &
ARAG o ER A Mg ast 4 Ak S0 B 17 Y A ) & BT AR 58 2
RS T B2k B e (8, R 3R 1 & AL S
TR Sk v kA ] AR

25 F RS

2.5.1 IRk (P/O)  BRM3% 22 A IE ) i 5K
K, M 64 7315904 (n=15) , 5 3 =, 555 BRER

2K IRER AL 6 (n=15) M, P39 4EH3 IR 2R L o
10 788984 (£ 2 108.0 ~ 195 525.0 Z [a]) , K ¥
Cruden(1977) Wy br i, St 2 W LM R EFT
2.5.2 2R IBA(OCT) W3R 2 W LLAE Y, it
BRI ER K (9.7+1.2)mm (n=30) , £ A PitE
16, METE [ 20, 24 38 46 8 OC1 =4, R4 Dafni 1945
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e, et 2 R AT EAL A P H S hFE @
FETERR A H AC R
253 ATl MRIATLIEW, AR
AN T 542 0 A B AL B8 s S (H A S AIG,
MHELRARE(P=0.135>0.05) , AR AR
MR N T RS, — BT RKRE N
LA 2 A BN 4 4>, A AERS AT
[ Ak S AL B2 A0 A LAY A6 B0 AT AL IR
2.6 EEBM D

iz FHTZS BABREICR AR , 28 GC-MS # i, M
SOyt A AR v B E B SR B 4 O3 5 A
AHIR), 17 LA 25 53 B0 A X % 2t 3R 2, 400
10 FPf S (R 4) K2 8 B, 735K o- IR M
B-Me s - P  (E)-7,11- - F L3307 H 3E-1
6,10- 8k =M R WA L B R AR g B
M, BESE 1M ORIESESE, RIS R, (1S,
8aR)-1-5F N 3E-4,7- " H %£-1,2,3,5,6,8a- /N A 45,
Hr & s (E)-7,11-Z 1 -3
$E-1,6,10-F 8 =4 B-HiEIE 1-A T, 30
BE R (25.64+1.60) % . (23.76+£3.57) % . (15.30+
1.80) %, —AnMeit-Hg 22 48 7 v 4 2 M i 2 4 o
Z F S R 80%

3 W5 %

3.1 R4 22 B8 AE FF AL B B A0 FF 1L 1%
FEAC A AR K 0 FE L, R A% 52 A A R AL
R, HKREEAE (2011) B 58 A BLAS R T B Js A
Z— IR AE IR by B BTG SN T A D
R o A R T AE R 5| U5 48 B HU AT A R
TR AL 2 {0l 75 AL AR A0 408 2T > AR 1] 46 453 1 3 AL 3 494
KRB, FREREAT R S M IT AL A A T W 5 AL B B
AT L T i S S N AR AT O A e P B A
PREY AT REME (TR SCRRAN G 87, 2008) o MRS LA A
BB 22 Jm TR SR T AR S, I, Al REAS A T
RIS 5 | k35 AEJR FRATT B9 25 3R s B e 4B
HRERS W] 1.4 LA L Beah, BT R R
By B HU T RATRE T, IR AR T A% 4 B0l e
E i i AR S22 L 2 (XUDF 48, 2013) o AATFSE
R 20 R 7 AR ZE 9 HIK, I &5

FER BTG ERAY 2T, Bl B A] R 17 :30—19
30, BAAEIT I B ] Ry 17 .00—18 .45, K It , 765 | il
Hi AR B0 e AS A7 A 390 I 4 R R R 38 17 ) R,
DKL LG A 90 i A0 BELAE T 46 1S} [ 288 AN 77 16 A ) 4%
BUAERIRIE, 55 A, 3 i UAEE & PRRE MRAE 4 el
I3k 4 5 A b i T FNBRCT S5 TTASE 2R BN & 2F
WARTFAE R ZE S, 5 06 B fb DB 25 A & 28 TP 4K
FZERE, Pent 3 22 07 SRR RE R At & BRI 42,
SE A O BRR S A TF AR 45 R, PR RO 1 A
SR TFAEANGE SR UE B B i35 22 O A6 28 % B R
WRAIEHE
3.2 BRI 22 E RS MEMT N E

FE SIS S A R0 P9 S aot A% L) L W)V R
WY BT R 5o 2 VEH I 1 0 3 A AR Ak, 51 2 52
i) A 400 BB RIS AL 9 7 0], OCL P/ O B FN¥ il #2
MR R EE RGN Ik, Hnkian
OCI=4, /R HA 4 A SCHEM 58 T 2L,
M P/O HMATEBLEERNETRGE W EHR
L B E IR A SR IE A e — B
H T OCI {E I A2 A2 187 B By A7, AT RE i = MER 7 |, 25
4 OCIL P/O {ECFI% il 52 4 2 B e - 31 22 02 S5 28 OF:
HAFEEEHH . Sawyer & Neil (2010) BF 5% Wi 16 48
W Trillium recurvatum 45 %2R K 0 F 2 )8 K 2%
MR A SR RSO R AR, WY B AR
AR [F) AR B 25 SR A I 42, L A 3
HCRER G G ™ 5 (BR R % 5% ,2007) , REHE
Z5(2008) ALK TG A1 A Sk W 4520 6 O Thd X 4R
S50 WA R 0 A AR B 4 S AR R AT T
WS, 25 S B W 452 493 0% 6 2 D R A A A Sk
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