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Figure 1 |lllustration of the method for measuring longitudi-
nal (A) and transverse (B) distances between gynan-
drium-like and labellum

ASC: Attachment splinter of connective; GL: Gynandrium-
like; LA: Labellum; a: Connecting point between GL and ASC;
d;: Longitudinal distance; b: Cross point of vertical line and
inner edge of cutting labellum; d: Transverse distance; c:
Cross point of parallel line and inner edge of cutting labellum;
I: Tangent line
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Figure 2 lllustration of the method for measuring the angels
between filament and labellum/anther

AN: Anther; ASC: Attachment splinter of connective; FI:
Filament; LA: Labellum; a: Cross point of filament and label-
lum; b: Turning point of filament joining anther; m: A tangent
line made by the back surface of anther; n: A tangent line
made by the inner surface of labellum base; I: A line con-
necting points of a and b; a: A angle composed by lines | and
n; B: A angle composed by lines  and m
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Figure 3 lllustration of the methods for measuring the size
of pollen sac (A) and the opening size of stigma (B)

ASC and GL see Figure 1. Lay: Length of pollen sac; Wan:
Width of pollen sac; a: Long diameter; b: Short diameter
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Figure 4 lllustration of the method for measuring distance between the top of stigma and pollen sacs
Ds,: Distance between the top of stigma and pollen sacs; I: A straight line connecting the top of pollen sacs

E5 3R P SR
(A) KA, (B) B, (C) e

Figure 5 Comparison of anthotaxy configurations among of three Amomum villosum cultivars
(A) Amomum villosum cv ‘Changguo’; (B) Amomum villosum cv ‘Yuanguo’; (C) Amomum villosum cv ‘Zhonghua’
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Figure 6 Comparison of floweret numbers among of three
Amomum villosum cultivars
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Table 1 Comparison of distances between gynandrium-like and labellum among of three Amomum villosum cultivars

Cultivars

Changguo Yuanguo Zhonghua
(n=10) (n=27) (n=35)

Longitudinal distance between gynandrium-like and labellum (um)
Transverse distance between gynandrium-like and labellum (um)

1831.8+112.58 a 1905.7+139.35a 1 253.2+45.30
2331.84180.94b 2679.4+176.34b 2576.6+133.41b

AR FBERIRTE0.067K P EZEFARE . ANHBUAARFFBEERTE0.057K - L2 B .
Values in column followed by the same letters are not significantly different while those without or with different letters are signi-

ficantly different at 5% level.

F2 3MBHIBBIN MRS S a. BRIVAELER
Table 2 Comparison of angle values of a,  and y among of
three Amomum villosum cultivars

Cultivars Changguo Yuanguo Zhonghua
(n=10) (n=20) (n=35)

a () 42.25+1.28ab 43.05+t1.20b 40.4+0.53 a

B () 148.55+1.78 143.5+0.85 139.69+0.76

Y (°) 190.8+0.76 186.55+1.23  180.09+0.64

IR TR R AE0.05 K F L R A G5, AN H A 7R

ZRAE0.05/K1 78 i i 3%

Values in column followed by the same letters are not sig-
nificantly different while those without or with different letters
are significantly different at 5% level.
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1992; 5KICERAE, 2006; w24, 2012); 54k, B
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(FKICEREE, 2006), H ARE R % H A 1%—12% (i
i, 1978; W4, 2012).
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MR L, 2008), A fig SE AT A Ak ok RE G
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(Wang et al., 2004)k5¢ i BAE# 8 - 1R B B HARRD
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RN T8k, BHAERS1 35w A £ 10 kg.

WS W, WFERAT I B 2 — Sk
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Table 3 Comparison of anther lengths and widths among of three Amomum villosum cultivars

Cultivars Changguo (n=30)

Yuanguo (n=30) Zhonghua (n=35)

6 300.01+77.59
881.88+27.05 a

Length of pollen sac (um)
Width of pollen sac (um)

5531+52.15
827.38+37.09 a

6 850.66+59.73
868.90+10.17 a

AR RER IR AE0.05K 1 LR A B E . ARBAARFRER1E0.05/K - L &R BE .
Values in column followed by the same letters are not significantly different while those without or with different letters are signi-

ficantly different at 5% level.
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Table 4 Comparison of mouth areas of stigmas among of three Amomum villosum cultivars

Cultivars Changguo (n=30)

Yuanguo (n=30) Zhonghua (n=35)

Mouth area of stigma (um?)

124 420.54+8 478.06 a

105 734.83+4 886.08 b 116 541.95+4 687.93 ab

AR FRERZRTE0.05 /K EZEFA R o AHBHA R SRR AE0.05/K - 122 7 3
Values in column followed by the same letters are not significantly different while those without or with different letters are signi-

ficantly different at 5% level.

RE 3BT AL PHAF DAL Sk 5 700 T T BE 29 ) EL 4R

Table 5 Comparison of distances between the tops of stigma and anthers among of three Amomum villosum cultivars

Cultivars

Changguo (n=30)

Yuanguo (n=30) Zhonghua (n=35)

Distance between the tops of stigma and anthers (um)

87.29+33.16 a

152.12+16.62 53.33+9.59 a

Values in column followed by the same letters are not significantly different while those without or with different letters are signi-

ficantly different at 5% level.
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College of Chinese Traditional Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510006, China
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Abstract Flower configuration is related to the species of pollinators. The special configuration of the Amomun villosum
floweret may limit the number of pollinator species. To understand the floweret configuration of A. villosum, we developed
a new method for finding the proper pollination route and increasing yield. Here we report the method and results for the
configuration characters of three A. villosum cultivars: Changguo, Yuanguo and Zhonghua. The longitudinal (LDgl) and
transverse (TDgl) distances between the gynandrium-like and labellum were measured by stereomicroscopy. The flowe-
ret was anatomized before evaluating distances. The labellum of a blossoming floweret was cut along the thickest and
colored zone, which resulted in a plane composed of the edges of gynandrium-like and cutting surface. The plane was
placed upright to the lens of the stereomicroscope for imaging. The distances were evaluated on the image by use of
Qcapture Pro 6.0.0412. The TDgl of Zhonghua was shortest, with no difference in LDgl among the 3 cultivars. The angle
between the filament and labellum or anther was named a or B. We created a model of gynandrium-like stance by evalua-
ting angles of a and B. The level of LDgl or TDgl depends on the standing extent of gynandrium-like. The value (y) of sum
of a and B is a cultivar characteristic parameter of A. villosum. We measured the longest length (La,) and widest width
(Wan) of pollen sac. La, ranged from long to short in the order of Zhonghua, Changguo and Yuanguo, with no difference in
Wan,. The difference in La, is another cultivar characteristic of A. villosum. The stigma is cup-shaped and the size of the
mouth was measured. The mouth area was larger for Changguo than Yuanguo, with no difference between Zhonghua
and Changguo or Yuanguo. The distance between the tops of stigma and anthers (Dsp) was measured. Stigma mouth
sizes were higher than anther tops. The Ds, was lower for Yuanguo than Changguo and Zhonghua, with no difference
between Changguo and Zhonghua.

Key words Amomun villosum, floweret structure, gynandrium-like, anther, stigma

He GZ, Gao W, Su J, Li JK, Tang LY (2014). Floweret configuration characters of the medicinal plant Amomun villosum.
Chin Bull Bot 49, 313-321.
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