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Abstract: Effective conservation strategies require an in-depth understanding of reproductive characteristics of
plants. The reproductive biology of Cymbidium aloifolium was investigated in Xishuangbanna Tropical Botanical
Garden, Chinese Academy of Sciences in 2022 and 2023, including flowering phenology, breeding system, flower
morphology, pollination characteristics and flower volatile components. The results showed that C. aloifolium
flowers began to bloom during mid-April. An individual flower and the population of C. aloifolium lasted 7 and 36
days, respectively. The pollen viability peaked at 47.15% on the first day of flowering, and then decreased. The
stigma remained receptive throughout the single flowering period, reaching peak on the second day. The breeding
system was facultative outcross breeding and dependent on pollinators, and the natural seed setting rate was 6.9%.
The epidermal cells at the apex of the labellum and at the base of the labellum were conical and fingerlike
protuberances, respectively. The fingerlike protuberances at the base had oil particles attached outside the cells,
which might be the reward of pollinators. The yellow cap had cone-shaped cells that reflect light and may attract
insects. Apis cerana was the only effective pollinator of C. aloifolium. The content of (E)-2-decenyl acetate was the
higest in the floral volatile odor of C. aloifolium. Therefore, it was suggested that the floral structure of C.
aloifolium had significant adaptability to pollinators.
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Fig. 1 Flower stucture of Cymbidium aloifolium. A: Inflorescence; B: Flower structure; co: Column; ml: Mid-lobe of labellum; p: Anther; pe: Petal; s: Sepal; C:

Column; D: Flower; E: Pollinaria.
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Fig. 2 Epidermal micromorphology of lip and anther cap in Cymbidium aloifolium under SEM. A: Lip, green, pink and blue boxes showing lip base, callus on lip
disk and lip apex, respectively; B, C: Epidermic cell of crisped lamellae on lip base, attached with lipid granules; D, E: Epidermic cell of callus on lip disk; F, G:

Epidermic cell of lip apex; H: Anther cap; |, J: Epidermic cells of anther cap.
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Table 1 Pollen viability and stigma receptivity of Cymbidium aloifolium

JFAER %) Days after flowering 1EKyi% /1 Pollen viability /% Kk n] #24% Stigma acceptability

1 47.15 55 Low

2 17.34 5% Strong

3 6.94 & Midium

4 6.22 2 Midium

5 5.07 145 Midium

6 3.13 45 Midium

7 2.02 5 Low
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A EER LR, L AUEE ALk B A e se AR R I R . KB ARMAE LN 0, WMISUR = AFAET
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AEEM, FMERAS. RN, SORZRIER T AL 0.28%, VIMEFRIA 6.9%, MEMACEIEECN 13:1, &
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Table 2 Fruit setting in different pollination types of Cymbidium aloifolium

77 Pollination type 1E% Number of flower 455230 Number of fruit 4552 Fruit setting /%
HAEE K Self-pollination 30 25 83.3

FAEFHKD Cross-pollination 30 29 96.7

L fEE4% Emasculated and bagged 30 0 0

£4% Bagged 30 0 0

E 4R4% ) Nature pollination 72 5 6.9

2.4 ki PR EE
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] —fAE B4 10:00 LLJE, st 7E 10:00-14:00, B REGR KA RTIE(E 4). TG AT
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F R HE N B b Ny, PSR AEIEIESN, SNJGIT Y 6~7 s JGTaA/E1R, A a s i i i,
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Fig. 3 Pollination process of Apis cerana. A, B: A. cerana is entering into flower of Cymbidium aloifolium; C, D: A. cerana is exiting flower with pollinaria on its

throax; E: A. cerana is visiting another flower with an anther; F: A. cerana with pollinaria.
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Fig. 4 Visitation dynamic of Apis cerana to flowers of Cymbidium aloifolium
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I A
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Table 3 Comparison of functional traits of Cymbidium aloifolium and its pollinators

Py ot N E s e N HBE M 58 UNENYIISS SAERMRK
Species Number Height of entrance/ Width of entrance/ Length of entrance/ Length of column/
P mesothorax (cm) mesothorax (cm) body (cm) body (cm)
LUk 2= Cymbidium aloifolium 15 0.3740.02 0.6240.02a 1.0140.03a 1.1240.03
rh A2 & Apis cerana cerana 0.3840.01 0.4140.01b 1.1040.01b 1.1040.01

5
[F SRR S5 AN [N 7 B R 22 57 1 % (P<0.05)

Data followed different letters indicate significant difference at 0.05 level.
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P 5 R MEAIRES T A SO B A GIR); Lo S 20 3-2 k-4 FI - 1-TREE 30 b LU, 41 TR% 50 (E)-4,8- IR T-137-=46: &
BT, 70 CRRIEERE; 8: (B)-OMR-2-58)%-1-IM; 9: (Z,E)- A -I%JB M, 10: XUMY; 11: LHEHE (1) X HIK; 120 9 A%, 13: 2-(2-F R S N S 2E)-1- N Y 14:
Decahydro-1,1,4a,5,6-pentamethyInaphthalene; 15: A7 4R »

Fig. 5 Total ion chromatogram of volatile components. A: Fresh flower of Cymbidium aloifolium; B: Air (control); 1: p-Xylene; 2: 3-Ethyl-4-methylpentan-1-ol;
3: Cyclohexene, 1-methyl-4-(1-methylethylidene); 4: Nonanal; 5: (E)-4,8-Dimethylnona-1,3,7-triene; 6: Acetic acid, phenylmethyl ester; 7: Acetic acid, nonyl
ester; 8: (E)-2-Decenyl acetate; 9: 1,3,6,10-Dodecatetraene,3,7,11-trimethyl-, (Z,E)-; 10: Phenol, 4,4'-(1-methylethylidene)bis-; 11: Ethylbenzene (1) p-Xylene;

12: 2-Propanol,1,1"-oxybis-; 13: 1-Propanol, 2-(2-hydroxypropoxy)-; 14: Decahydro-1,1,4a,5,6-pentamethylnaphthalene; 15: n-Hexadecanoic acid.
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