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Fig. 1. Photographs of the F. koreana. A-B; Habit, C-D; Photographs using stereo microscope (SM), A; Pin flower, B; Thrum flower, C; 
Longitudinal section of pin flower, D; Longitudinal section of thrum flower.

Table 1. Measurements for dimorphism of reproductive organs of 
F. koreana in three studied populations.

Characteristics Pin (�) Thrum (�) p1) <
Sepal length  4.50±0.46  4.57±0.37 0.5
Sepal width  2.45±0.26  2.81±0.27 0.001

Corolla lobe length 14.92±0.54 14.40±1.41 0.01
Corolla lobe width  8.26±0.84  8.72±0.40 0.005
Corolla tube length  4.64±0.18  5.68±0.40 0.001

Style length  6.26±1.02  1.83±0.75 0.001
Stigma length  0.57±0.14  0.46±0.09 0.001
Stigma width  1.01±0.21  1.16±0.15 0.001
Stamen length  4.61±0.29  6.42±0.21 0.001

Values indicate means ± standard deviation (n = 60). 1)p; p-value
was calculated using the student’s t-test by comparing the pin flower 
to thrum flower.
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Table 2. Measurements for dimorphisms of pollen grains (�) of F. koreana in three studied populations.

Pollen grains viability
Pin Thrum

p3) <
mean S.D.1) n2) mean S.D. n

Viability percentage (%) 37.08 15.91 40 78.59 10.61 40 **

Pollen grains size
Pin Thrum

p3) <
mean S.D. n mean S.D. n

Polar length (P) 28.64 03.98 30 34.63 02.87 30 **

Equatorial diameter (E) 28.72 04.18 30 36.72 02.29 30 **

P/E ratio 01.00 00.07 30 00.94 00.04 30 -

Exine thickness 01.58 00.27 30 01.53 00.17 30 n.s.
1)S.D.; standard deviation. 2)n; number. 3)p: p-value was calculated using the student’s t-test by comparing the pin flower to thrum flower (- not 
applicable, n.s. not significant and **p < 0.001).

Fig. 2. Light microscope (LM) and field emission scanning electron microscope (FE-SEM) micrographs of the pollen grains of F.
koreana. A-B; Aniline blue stained pollen viability using LM, C-D; Pollen grains using FE-SEM, A, C; Pin flower, B, D; Thrum 
flower. Black arrows indicate unviable pollen grains.
��
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Fig. 3. SEM micrographs of the sepal of the F. koreana. A-B; Outer side, C-H; Inner side, A, C-D, G; Pin flower, B, E-F, H; Thrum 
flower.
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����� N� ���%�m4 �pq��� � �-����� ���� fW �L$��� �_� ���

Fig. 4. SM and SEM micrographs of floral details of the F. koreana. A-F; Pistil, A, D; Pistil (SM image), B, E; Stigma, C, F; Style (SEM 
image), G-J; Outer side of the petal, K-L; Inner side of the petal, H, J; Glandular trichome, A-C, G - H, K; Pin flower, D-F, I-J, L; 
Thrum flower.
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Table 3. Micromorphological characteristics of the sepal and the petal of the F. koreana.

Pin Thrum
Outer Inner Outer Inner

<Sepal>
Stomatal complex type Anomocytic Anomocytic Anomocytic Anomocytic

Epidermal cell Isometric and irregular Isometric and irregular Isometric and irregular Isometric and irregular
Anticlinal wall Straight and curved Straight and curved Straight and curved Straight and curved
Periclinal wall Slightly convex with striation Slightly convex with striation Convex with striation Convex with striation
Trichome type Simple (unbranched) Simple (unbranched) Simple (unbranched) Simple (unbranched)

<Petal>
Epidermal cell Isometric rectangle Isometric rectangle Isometric rectangle Irregular
Anticlinal wall Undulate Undulate Undulate Straight / curved
Periclinal wall Flat with striation Slightly convex with striation Flat with striation Slightly convex with striation

Glandular trichome type Subsessile / peltate Subsessile / peltate Subsessile / peltate Subsessile / peltate

Fig. 5. SEM micrographs of the leaf adaxial and the abaxial surface of the F. koreana. A-F; Adaxial surface, G-H; Abaxial surface, A, 
C-D, G; Pin flower, B, E-F, H; Thrum flower.
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C
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<
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HQ � �R% �NS� �TU8� � /D �TVW� �XY
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Z � �>� �� ;<
 � 
� � (�M � [\� � ]*� � 
% � �̂6N �����
���_� � à � �&�bD6N �TVc� �� d'c� � ��M� ���

e]f �9� �dgJ� �
�T
 �h_i ����M ������ �j� �)*+,� ���T
� ���

Table 4. Micromorphological characteristics of leaves of the F. koreana.

Characteristics 
Pin Thrum

Adaxial Abaxial Adaxial Abaxial
Stomatal complex - Anomocytic - Anomocytic
Stoma length (�) - 21.63±2.85 - 21.82±2.12
Stoma width (�) - 14.60±2.39 - 15.36±1.45

Epidermal cell arrangement Isometric Irregular Isometric Irregular
Anticlinal wall Straight and curved Sinuate Straight and curved Sinuate

Periclinal wall Convex with striation Slightly convex with 
striation Convex with striation Slightly convex with 

striation
Glandular trichome Subsessile / peltate Subsessile / peltate Subsessile / peltate Subsessile / peltate

Fig. 6. SM and SEM micrographs of the seed of the F. koreana. A; Fruit (SM image), B; Seed (SM image), C; Seed (SEM image), D-E; 
Detailed seed surface (SEM image). S; Seed.

Table 5. Seed morphological and micromorphological characteristics of the F. koreana.

Seed length (�) Seed width (�) n1) Muri thickness (�) Lumen area (�) n1)

F. koreana 1.56±0.19 0.66±0.09 10 9.72±1.32 812.49±243.02 30

Values indicate means ± standard deviation. 1)n; number.
�
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