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Observation of biological characteristics and floral morphology of Chinese endemic species
Calanthe tsoongiana Tang et Wang LIAN Jingjing, QIAN Xin, WANG Caixia, LI Quanjian, TIAN
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Abstract; Through field survey and fixed-point observation and by means of artificial pollination and
scanning electron microscopy observation, growth characteristics and floral morphological feature of wild
individual of Chinese endemic species Calanthe tsoongiana Tang et F. T. Wang distributing in Xitianmu
Mountain of Zhejiang Province were researched. The results shows that C. isoongiana distributes in
altitude 470-550 m of Xitianmu Mountain, and grows well in rock exposed zone with humus-rich, high
humidity and better drainage and can resist to low temperature below 0 “C. Its growth and development
process can be divided into four stages including budding, flowering, fruiting and decline stages. Each
genet can germinate several ramets, but the percentage of number of seedlings from seeds is below 50% .
The species possesses both sexual and asexual reproduction modes, in which asexual reproduction plays a
predominant role. The species possesses raceme composed of 15-39 flowers, and each flower consists of
three calyxes, two petals, one labellum and one gynostemium. In which, calyx is slightly longer than
petal and both of them are purple-brown with light green veining; labellum is yellow with purple dots;
purple anther contains eight subovate pollinia. Flowering stage of the species is from March to April with
a duration time of about 19 d, and average opening time per flower is 8. 14 d. Fruiting plant number is
less under wild condition, and generally, only with 1 -4 fruits of each scape. When artificial self-
pollination or artificial cross-pollination are done in the first three days after flowering, its fruiting rate can
achieve 100% , meaning that its mating system is a mixture of selfing and cross mating system with highly
selfing and cross mating ability.
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A, TCPEZFEMLISE Asexual reproducting bud; B. JEAEZE4NT Seedling without flower bud; C. FEAEZEHIH Plant with flower bud; D. #IFFEIEIT
Inflorescence at the beginning of flowering; E. KAEHAIAEF Inflorescence at the end of flowering; F. A AR 45 F R AR Plant with natural fruiting; G. 1=
— AR FRAT B SR 5 Remaining fruits from last year; H. Tk iR NS Arrow indicating seedlings from seeds.
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Fig. 1 Growth and development process of Calanthe tsoongiana Tang et F. T. Wang under wild environment
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Table 1 Analysis of fruiting plant number in Calanthe tsoongiana Tang et F. T. Wang populations under wild environment
\ . ¥ - A ST B . o - ey, - T,
wrsn ms PERE i e SHEPSRSH RERGRIE SUEMEE SUEOILEY
Number of . Average Number of Number of Ratio of
No. of Plant . Number of Ratio of . . . . .
lation  number flowering fruiting plant fruiting plant number of fruit remaining fruit seedling seedling
popu plant per plant from last year from seed from seed
1 31 12 2 6.5 3 0 14 45.2
2 23 13 0 0.0 0 0 9 39.1
3 68 36 3 4.4 4 4 23 33.8

AccN  Sp
20.0kV 3.0

1. BEIFIRAETES Flower morphology at full flowering stage; 2. % i FIEMIE A Morphology of calyx and petal; 3. JEIRIE A Morphology of labellum;
4. G EMETEA Morphology of gynostemium; 5, 6. LB T LM IIE A Morphology of pollinium under scanning electronic microscope.

B2 EEMEZAEMBESEABBETEERIES

Fig. 2 Floral morphology of Calanthe tsoongiana Tang et F. T. Wang and its pollinium morphology under scanning electronic microscope

F2 THENEZRSHMANKEMZEE(XSD, n=10)
Table 2 Length and width of different parts of Calanthe tsoongiana
Tang et F. T. Wang flower (X+SD, n=10)

HROL Part KJE/mm  Length FeE/mm  Width
R Calyx 7.34£0.31 3.54£0.17
AL Petal 6.65+0.29 1.91+0.09
JE# Labellum 3.53+0.21 1.870.11
AEHEL Pollinium 1.01+0.07 0.51+0.02
55 Ovary 1.78+0.06 0.23+0.01
FE3k Stigma 3.03=0. 19 0.97+0.05
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Table 3 Comparison of fruiting rate of Calanthe tsoongiana Tang et F. T. Wang with artificial self-pollination and artificial cross-pollination

Atrtificial self-pollination

NTAEBH; Artificial cross-pollination

N T AR
EoRyim BEEN SRR
Pollination time Number of Number of

pollination flower fruiting flower

Number of Number of

pollination flower fruiting flower

LR/ %

Fruiting rate

BERR/ %

Fruiting rate

FFAEY4 K At the flowering day 20 20
FFAEJG 5 1 K First day after flowering 20 20
FFAESG 5 2 K Second day after flowering 20 20
FAEJE S 3 K Third day after flowering 20 20
HA IG5 4 K Fourth day after flowering 20 16
FFAEJG 5 5 K Fifth day after flowering 20 15
&l Total 120 111

100 20 20 100
100 20 20 100
100 20 20 100
100 20 20 100
80 20 18 90
75 20 10 50
93 120 108 90
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