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Floral Syndrome and Breeding System of Calotropis gigantean

LIU Peng, LIU Hui-min’, WANG Lian-chun, LILu, ZHENG Yuan, and ZHANG Tai-kui
(College of Forestry, Southwest Forestry University, Kunming 650224, China)

Abstract: The low natural fruit set rates of Calotropis gigantean L. decreased the ecnomic application
in fibers. The surveies on the blooming progress, floral traits, flower-visiting insects, pollen viabilities,
stigma receptivity, and breeding system of the wild C. gigantean groups in Yuanjiang region of Yunnan,
were performed. (1) The C. gigantean flowers had sympodium umbels, the hyacinthine corollas, blooming
all the year round and the flowering phase of 7 -8 d. Their pollen had strong vitalities and stigma
possessed certain receptivity during the flowering. The anther height was lower than the stigma height. All
pollen grains which were wrapped by the ceraceous thin film and formed the pollinaria could not scatter
and fall on the stigma. Consequnently, there was the spatial isolation between the anther and the stigma.(2)
The hybridization indexes of 4 indicated that the breeding was the outcrossing and partly self-compatible,

and demanded the pollinators. That the pollination on the anther slit instead of the stigma had certain
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limitations was surveyed through the test of the hand-pollinate on the C. gigantean. (3) The test on the
hand-pollinate on the C. gigantean revealed that the pollination on the Stigmatic chamber rather than the
stigma resulted in the limitiations to pollination. There were no spontaneous self-pollination phenomenon
and no apomixis phenomenon under field conditions. The setting ratios of the artificial pollination surveyed
on the outcrossing were higher than which surveyed on the self-pollination. Therefore, the setting rate
differences between them verified the results of the hybridization indexes. (4) The insect moved out the
pollinaria and inserted it into the Stigmatic chamber to finish the pollination, using their special body parts.
More than ten kinds of flower-visiting insects were surveyed on the C. gigantean and the pollinating insects
mainly were the MicrMicrapis andreniformis Smith, Xylocopa tenuiscapa and a specie of the Xylocopa
family. Pollen limitation is the main reason of the low C. gigantean fruit setting rates, and the fruit
production of the C. gigantean can be improveded through the rearering of the main pollinators.
Key words: Calotropis gigantean; pollination biology; floral syndrome; breeding system;

gynostegium; pollinia
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Fig. 1 Flowering dynamics of Calotropis gigantean L.

A: Poly umbel of Calotropis gigantean L.; B: A petal first loose; C: Petals and then click open; D: Fully open flower,
corolla color is purple blue; E: Petals start to curl outwards, violet blue gradually fades; F: Corolla color changes to
yellow-white; G: Wilted flower; H: Flower after fertilization: I: Block did not fall after fruit flower.

22 TEERGZEHHE

Afg ey (B 2) MAERT A, RRPTAL)TY, BABRKMEAC . {07 Resib K 4
BE, LK (3.14 £ 0.03) cm. {efil 5 MRS NMEMEA k. TE R OREE, I
HIRA, feribEyt. e RiEe, IR, HAR (3.33+0.04) cm, HAUIEE, K (0.77+0.01)
em, & (027 £0.00) cm, SR AR BRI 2wl e, HoBm, MR, & (0.89 £
0.01) cm, & (0.18 £ 0.00) cm, MG SEAEMIETK H AT A G 8, BlidR a8
FEmr, TN, E MG, W (B2, Ao AEFE P HOR T PERE S FUMESS A
D AR A R, SRR A, &4 (0.82 £ 0.02) cm, HLMTGA 224 (K2, B).
MESS T 2 MoE Ao e dH ik, T EAr, K (038 £ 0.01) em (2, C). HEESAS, 252 %,
TIE R 2 A, BRAEGR 1A, FemEOpEPk, T, K (1.41+£0.01) mm, % (0.59+0.00)
mm; FHA0 2 25 2 ANk s Bl 2 AN ER O E LR 1 AMERERE R L (B2, G HD.
FRIROT TR0 B, K42 (0.55+0.01) mm, % (0.18£0.00) mm (|82, D). fEZ5%L 0150
mkESklE (B2, Ev B THWAZAMITEE (K2, D,

EARHREE T, S8 (B3, A S5 AMERmHRIiT (K3, B) FERIJICRE (K3, C 1
e . TEMRMAER Berh i & R AER (& 3, D). SZEEE s ekl (B 3, E), 188
FOEEA—, M RIESHIDW R 2%, GEMR (B 3, B« Hy D, 548 (B 3, F), -
IR (E 3, G) %,



XM, KRR, TER, OB, O oo, KK
PR SR AR L S 5/ R AL
b 224), 2015, 42 (10): 2002 - 2014. 2007

0.2 mm

0.4 mm 0.1 mm 0.5 mm
1

B2 4RI
A: JFIRIAEZS; B: SrdiAE: C: WIANO RSB D B0 E: Sk Fe ASBEDI; G: —AMEMIG: H: MR AL
HHRIORE T FHENMRKTES. ar ks b: 16255 o FIEE; d: BA; e f6M; £ H; g AR h: Fhs
i RESKIE: j: AERMEG ke TERPUN: 1 BRI m: BB
Fig.2  Floral syndrome of Calotropis gigantean L.
A: Flower in full bloom; B: Gynostegium: C: The gynostegium consists of two pistils; D: Anther alit; E: Stigmatic chamber;
F: Cross section showing the stigma; G: A pollinator unit; H: Enlarge figure of translator and corpusculum;
I: Ovule of Calotropis gigantean L. a: Stigma; b: Anther; c: Cofona; d: Collar; e: Petal; f: Sepal;

g: Anther alit; h: Pistil; i: Stigmatic chamber; j: Pollinia; k: Translator; l: Corpusculum; m: Ovule.
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Fig. 3 SEM of gynostegium, pollinia and pollen grain

A: Top view of the gynostegium by SEM; B: SEM of a pollinator unit; C: Enlarge figure of pollinia; D: Pollen grain germination of pollinia
from the pollen by SEM; E: Wrapped in waxy pollen grain in the film; F: Square pollen grain;
G: Triangle pollen grain; H, I: Oval pollen grains.
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Fig. 4 Pollen tube growth in the pistil tissue pathways
A, B: Pollen germination in the stigmatic chamber; C: Pollen tube growth in the style; D: Pollen tube growth in the ovary.
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Table 2 The variety of visitors on Calotropis gigantean L. flowers between April and September

A3 Mouth JIK5# | Hymenoptera *1-# H Hemiptera %% H Lepidoptera
4 HE/NE W& MicrMicrapis andreniformis Smith BE 410 Physopelta sp. T KU Papilio polytes Rothschild
1459504 Apis cerana cerana Fabricius —BLWF Eysacoris guttiger 5554 Tirumala limniace
|7 #i A % Xylocopa tenuiscapa 4P Danaus chrysippus
At Xylocopa sp. LI BT Euploea core
JerEA$ I Crematogaster politula Forel IR 285 Junonia lemonias

I8 Hypolimnas missipus
JTHp Uik Catopsilia pomona Fabricius

9 H/NE % MicrMicrapis andreniformis Smith LTI Physopelta sp. Fafr XU Papilio polytes Rothschild
|7 #i A% Xylocopa tenuiscapa "} Eysacoris guttiger 75 BEI4 Tirumala limniace
At Xylocopa sp. 4 BT Danaus chrysippus
YerE 3B Crematogaster politula Forel LB Euploea core

g HR gz 45 Junonia lemonias
i3 Hypolimnas missipus

Es5 4ARMEELAHRER
A: GPEME B: DK C: K% D WA B: MANEE; F. PHEEE,
Fig.5  The main visiting insects of Calotropis gigantean L.
A: Danaus chrysippus; B: Catopsilia pomona Fabricius; C: Xylocopa sp.; D: Xylocopa tenuiscapa; E: MicrMicrapis andreniformis Smith;
F: Apis cerana cerana Fabricius.
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Table 3 Fruit sets of Calotropis gigantean L. under different pollination treatments

P LSHpTE:N PSPy 4R AR A%

Number  Treatment Number of flowers Number of fruits ~ Fruit set

1 LM, AESR, AREN 201 4 1.99
Unemasculation, unbagged, open pollination

2 AL, £, AR BB 50 0 0
Unemasculation, unbagged, free self-pollination

3 ElE BIR, A 50 0 0
Emasculation, bagged, no pollination

4 NT AR (k) 50 0 0
Manual self-pollination (Stigma)

5 VNENERIZ 27 QSN 50 19 38.00
Manual self-pollination (Stigmatic chamber)

6 NI (O 50 0 0
Manual cross-pollination (Stigma)

7 NSRS RSk 50 38 76.00
Manual cross-pollination (Stigmatic chamber)

8 NTRAeset (A Afe Mk, Fisko 50 0 0
Manual cross-pollination (Paternal for C. procera, stigma)

9 NTSAEBR (AN B I, FEk D 50 33 66.00

Manual cross-pollination (Paternal for C. procera, stigmatic chamber)
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TR TR FE bR It s M HTs ) o — 2 e, AT ARk PR 2 T Re i B e 25 0,
WOEREE — MEm BN . TR DRSS b, TPsi Sk s, AR TR Y AT
kit E e ER, FERMTEMYMNEHS (T %, 2009) FIeRbE RS, ik
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