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Comparison of floral morphology and pollination characteristics between the sexes

in Eurya obtusifolia
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400715, China

2 Kunming Institute of Botany, Chinese Academy of Science, Kunming 650201, China

Abstract ; Flowering and pollination are important processes for reproduction of flowering plants, especially for the dioecious
ones. Until now, flowering and pollination of Eurya plants have not been reported. Plants of this genus are described as
dioecy in most of the literatures. Hermaphrodite flowers had only been reported in Eurya japonica Thunb.. In our recent
study, gender variation was found in Furya obtusifolia H. T. Chang, as well as hermaphrodite flowers. After primary
investigation of its floral structure and function gender, floral morphology and pollination characteristics were studied in
detail through field and lab. observation.

We set four plots in Beibei District, Chongqing (one plot at Xishanpin, three others at Jinyun Mountain). Indicators

related to floral morphology and pollination, such as size of flower structures, flower orientation, pollen viability, stigma
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receptivity, pollen resistance to water, pollen amount and nectar volume of a single flower, as well as flowering dynamics,
the pollinator species, and the pollination behavior were observed or determined. The bagging experiments were also carried
out at the same time. The findings were as below.

E. obtusifolia is a species with short florescence, small but massive blossoms and highly-synchronous flowering, the
color and the smell of both sexes of which are the same. The pollination of this species is mainly entomophilous, which
depend on two Apidae insects. Insect pollination is relatively dominating compared to wind pollination ( anemophilous ) ,
which plays a tiny role.

The male and the female of E. obtusifolia have some similar characteristics, but also have many obvious differences in
respect of the floral morphology and the pollination character. The main differences are as follows: 1) The male flower is
lantern-like with non-reflexed petals, while the female flower is radial with reflexed petals. 2) The male possesses
significantly bigger flowers compared to the male. 3) The flower apex of the males tends to vertically downwards, while
which of the female tends to obliquely downward to the terminal of the branch. 4) The female flower lives longer than the
male one. Accordingly, the pollinators behave differently on two sexes. The gender variant individuals present some
transitional traits between the male and the female. For E. obtusifolia, many features on the flowering and the pollination
reflect its adaptibility to the dioecy sexual system to some extent.

Morphological differences between the male and the female of E. obtusifolia have been resulted from various biotic and

abiotic factors in surrounding, of which, pollinator and rain selection might play important roles.

Key Words: Eurya obtusifolia H. T. Chang; flowering; pollination; sexual differences; ecological adaptability
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Fig.1 Change of floral morphology of female and male flowers during anthesis
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Table 1 Comparison of floral morphology between gynoecious, androecious and gender variant plants ( Mean+ED)

2 BHESK EEMABENE

FOSL 7N 1373 Tk PRI S bk
Floral morphology Gynoecious plants Androecious plants Gender variant plants
AERTK Pedicel length/ pm 983.73+33.05a 1990. 25+64. 60c 1501.70+39.39h
K Flower length /pm 3289.28+52.39a 4452.58+119. 85¢ 3526.71+47.58b
1442 Flower diameter/ pm 3609.42+51.37a 4094.20+65. 83b 3932.36+90. 35ab
JF H £ 4% Opening diameter/ pm 1435.70+25. 82a 2687.20+101.73b 2541.73+66. 58h
K Petal length/pm 2308.02+26. 48a 4367.15+95.51¢ 3448.58+38.94b
FEIMETE Petal width/pm 1667.70+25. 12a 3025.58+54.61¢ 2269.89+33. 58h
ALK FE LE Petal length/ petal width 1.40+0.02a 1.45+0.03ab 1.54+0.02b
H K Calyx length/ wm 1404. 58+36.33a 1735.78+52. 10b 1410. 17+23.79a
FEHGE Calyx width/ wm 1332.05+22. 11a 1886. 13+59. 87¢ 1476.30+21.30b
A K FELE Calyx length / calyx width 1.06+0.03b 0.95+0.04a 0.9720. 02ab
/NELF K Bracteole length/ wm 469.58+16.29b 516.80£19.70b 381.41+9.90a
/NEF B8 Bracteole width/ pm 669.22£19. 10ab 737.50£26.73b 622.00£10. 85a
/NEF K GE L Bracteole length/ bracteole width 0.71+0.2b 0.71+0.2b 0.62+0.01a

B IR TR R BT VR 5, P<0. 05

x2 FREEANERALREARE LR

Table 2 Comparison of flower orientation between gynoecious, androecious and gender variant plants

AL 0] 1373 Ttk PRI S bk
Flower orientation Gynoecious plants Androecious plants Gender variant plants
I Upwards/% 1.35 1.1 0
FHW T Vertically downwards /% 8.78 92.31 76.61
AT Obliquely downwards /% 89.86 6.59 23.39
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Fig.3 Floral structure of female and male flowers and the morphometric variables
A.C 46, B D HEFE, FL( flower length) -fEK: , FD( flower diameter) -{£4%,0D (opening diameter) -J¥ 1 E A%, Pet(petal ) -fE3 , Cal ( calyx ) -{E22
Bra( bracteole ) -/NEI H-, Ped ( pedicel ) -4 AR 4 1mm
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B AL HEALE AL AL ST 5N (29268 £3735) Ki(n=70) , MLk b2 BOER ™ F R AL A= A A0 R, 3 1
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Fig.4 Pollen grains of E. obtusifolia in different conditions
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Fig.5 Change of stainable pollen rate and pollen germination rate with time

®3 HAHRAELETHSELREIT

Table 3 Fruit set of Eurya obtusifolia under different treatments

B =M EEN ]
RSB EHD PE5I Bagged with parchment paper Bagged with nylon net Natural pollination
Individual ID Site Sex M iR SER 1L RS %1
Fruit set/%  Flower number Fruit set/%  Flower number Fruit set/% Flower number
1) Jod HE 0.00 41 24.39 82 69.42 216
2 Jod i 0.00 100 0.00 48 77.42 185
13 Jod i 0.00 24 0.00 23 90. 36 83
J4 Jod HfE 0.00 41 - 0 64.08 94
J5 Jod i 0.00 320 0.00 164 64.18 192
X1 XSP i 0.00 114 0.26 268 15.03 315
X2 XSP I 0.00 116 1.28 173 16.08 232
X4 XSP i 0.00 66 0.00 31 83. 04 112
X5 XSP I 0.00 178 0.00 184 51.62 340
X6 XSP i3 0.00 142 2.08 48 55.63 382
X7 XSP i 0.00 61 0.00 55 14.14 211
X8 XSP i3 0.00 74 0.00 44 95.54 104
X9 XSP i 0.00 73 0.00 51 15.19 79
FHYLESIIH Mean of fruit-set/ % 0.00 2.33 54.75
WP j JOm Wik 14.37 148 - - 30. 11 213
Witk s JOm Ptk 0.00 192 - - 25.09 271
Pk k JOu [R5 21.97 169 - - 30.42 283
itk 1 JOu WP 1.85 228 - - 7.36 332
FHYLEIIH Mean of fruit-set/ % 9.55 - - 23.24 -

2.5.2 fRRy R BALAT A

B R DT AE R R RE A . WSR2 Rl i (IR} Apidae) ,3 R EIFME (LT BEFL Syrphidae ) ,2
A (g AL Muscidae ) , 1 B K 1 ( K ik Bl Sphingidae ) , 1 Ff i B (i Bl Chrysomelidae ) J 2 Ff il ( 4 F}
Formicidae) lﬁﬁﬁﬁﬁﬁ%%%jﬁgﬂ%ﬁr%%j{%'m%(APLS mellifera) ,Slzi@(z- 30+0.25) H - min~' - B (n=
96) ; HK 2 B B WH I ( Episyrphus balteatus) ,~F34(0.41£0.11) H - min™" - ¥ (n=96) ; FFIRKJE 1 Fll % 1
FhAERE | PIAEATR AT 50 0. 14£0.03 H - min™' « #7'(n=96) 2(0.0920.03) 2 - min™" - Bk (n=96) .

BEMAS LA AEIE TR ALKy (BfE) P AEsE (M) RN R Ui fEn iy . B UIAER A AE 700 24 &
17:30 A4 JRBEIA 10 °C LA BB D AEM e B Ui AEAWT . IRBEART 10 CH, BRARE AN H e B AR />
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UL DAL 4 Fhi e a5 i 1) H 7R MERR Ak S 1 01 2% Sk L 250 s B, SRl AR A 5 K A ORE

PO s L R U T s B, TEMERR LR A
M TEMERR W AR5 MBS B EBAL K A (K 6)
B T AR AE A, Ui AET , EATEL 9T AL, (54 T
e B (HE6), Uil HEAERT, WA () B A6 15 () B[] 558
KES , ZAMEEI R, YRI5
AV EI AT 3k 30 s DL b BEAEIN 2 5, 22 0 a] )
A FHRAEN b, B T 1—2 s BEETF, vilnliEqE
B, AR iy e LM &R U (] e A s 7 A e 22 VR A 4%
DIt i 7 GRS 4G, WS W B L%, B b 1T
(RIS )24 1—2 s, U5 AEad A v B A %) R3S 55 A A Sk 578
iRk, MERVAR SRR L R B BRI EAT N, W
P AE IR L 0D AR 3 35 T MR . R R e 7
Pk B TTAERTR A (2. 55+0.36) 2« min™' « Bk (n=
31) , MRk R (3.5540.55) H - min™' - &' (n=30),
PERIAE SRR 4 (0.540.17) 2« min™ - B (n=30), , - o

Fig.6 Insect visitors of E. obtusifolia
AREE(EME bR L AGVTAERIAR N (0. 0120.007) H e min™ » s, 45 1 s b 22 26K
PR (n=31) , MEbR B0 (0. 12+0.05) H - min™ = 8K wpipugerk, 45 F i s e Mebk | s, 57500 St
(n=30) , 5148 54k -} (0.13£0.06) H + min™" -
¥ (n=30),

U TR BB 134 1B ELOCULSE SR B B 11 B2 M b T Al L b B B8
RS, WM BRI R RIS AR A R R R PR 76 F50y TPt — s fE T 49
R B E A B S MDA AR (H A T B NG AR AR S AT BB IS | S e R 45 R AR AR Bk L
ERBORANR . BRI AR AR MESAE25 AEAE 7850 el , BRI AN G457 46 M, 17 3h 2218 kLA
BRI ALK, I EH (K 6) , RIRAOWER] 1k, HHZEL E I (HH AR,

3 iFig

T HEA TG P A B ) e S AR AR R U, TR b B AR ARy A R B R AR b e AE A Sk R L A A
PP EEGGIE, BT ARTE T AL FE R L (%15 22 R AR AR I 1 LT e S AR R GG N, Bl AR KSR
AL, NIt E U MER . SRR A 1L R G AE B AL ( Salix caprea L. ) %5 FH A MEIE AR 09 AH
FEAEY TP AFAE ) TR Y MU SR S UL R 5 B R P B U R IR A A 4
F 50 B3 1) XA By AR A et 3 20

AN TR At A BT — SE L [RIRRAE . IS A8/ N 2, JFAE R AP . AR 3 i O b A 1 = A 0
Z R AE . XA B T | R, B IALA | SO A5 M [) 46 K A [ ke S A6 AR P IR R A 34 o ) o A
SAEFRRIEE Y B R TR REA R B AL RO B . S TR 501 A 46 B A A ) A B0 6 R Aok, R R
WAEWE TG g, H ALk B e M ik 2 B, AR LB (U AE R X S ALy 35 (R KR e | fg
W) XFAE IR B MEAS &, o 1L 8§ ( Rubus corchorifolius L. f.) 84T 1€ ( Calystegia silvatica ( Kitaib. ) Griseb.
subsp. orientalis Brummitt) S5 12 2852008 S IORE W) A5 8 o (H HABAR B %) 4 it A2 45 0 B i 38 4 1 AR O, HO2:
2R I RFSE IR 22—, SHAEW ES MY /D, JLF- ARIEAE Charlesworth > FIF $2 (1) e Rk 7645 171
WERREE AL I BT

AFEMEREI R BA R 2ZS 1) BEERITRAR, AENA G B SO Ty, M58 SR, 16 s
B B Ak X BERER 1k R KX AL 10 42 vl UG AE A 06 s B IR | SR R U W AR T i

B6 $HMIHMIBERR
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O HEATT A9 AR 19 0 Sk R4 Ak, TS ) T2 43 . 2) MEAE R R T MEAE . X — BLR AV 20 MM 57 b A
PR BRSCIENT, B AU A X M A BE (S R TS A B AR R R T |
B iy, B SRUAE Ay MO AT A Ry i i AR e TR A MEAE R — IR T SE A2 R . O
b, NBEURARAG I B 04 ffy BE R, o T MERRAE A 5 5 LU R B S 2 g DR HUR DR AR R/ B iy
BT TR KA 122 E 20 3) MR T30 BT, AL A5 o] T4k 1) ) p A A A B, X
(1A o P e G R 7K X 2B 3 B oot Bl A3 T8 0 S OB . 53 o, AR B U RE MO AR5 48, A AE T 6] 3
AT e v B0 B IR L, T MEAE 22k 1) 9 1A AE R S , M) T B VAR AR L SR TCA 7 Ik X HE A i R A 5
4) MEAE A fin I THEAE . 22 BOMERE SRR W A AT MEAE T i 1 T A — R 20 MEAE 5 A e I S AR RE
PEAFEZ AR 2

FHREHE , 2 B AT 0 FE MR bR A7 e — 2 2250 . BN ITERERR LR & WCSRAE KD, 12 MRk I B 4
B, HACHERR b BRI i T MERR X n] BEJE th TREAE RO (Bt S B, B R, D AL 4R 55 2 Fh [
FEANTE, MR L iU AE R Al et AE R 1

AERAAYN A AT A T, JEARAE 2 X DA A 138 | iR DA 45 Mg B a3 IO 25 25 T JOR2 W), T A rp BT B B0
X A B R A LR AR R R e TS A AR G L TR R
A AR B AE AR B ] 1 22 5 T RE S R IR B R, TR R IR AR,
N AERA G H ) Ak, 46/ R R AEIR SO S 2468 538 aT RES K A FEA O
— LI R W P B AL R AE 14 Y8 368 V4 22, I AF SR A B i 2 B AR L Huang 557, Mao %517
Wang %5 JeJE ST 1 R/K G AL 6] 52000, FE T K I PRIE I3 T AERD RS R K I 52 PEAR (9 AR AR W 1 A
PEIBRAPAER O RFAE ' BT AERE 1 5 BOK IR FE K IR R 1R, BAER M AL AL HEAL T
PAEBBIE S R LT T RIE BT ) o SR MEMEEIE S L2257 Je L8 45 R AR W I R AR A=)
PR R LR A PR 45 2R, rb ok B SRR /K AR 5 m] e 4 F AR
Brigt . PU g R P P A DU AR R R 4RI R A 18 SRS S B SO i v S (A B, 4 Rl R ] D't
il A B HORU SERE T Bl DY RS A d Bk e a e R I R R, Bl TR AR 28 RS A B AR LA IE % K
BARGe TR HERE Bl 5 P4 R R ST 27 B J i B2 H SCSCRR R 20
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