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Variations of Seed Hardness in Local Populations of Aisum safivumn
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In order to investigate the variations on the seed hardness of Pisum sativum distributed in southern
area of Korean peninsula, 10 local strains (Choonseong. Ganghwa, Pocheon, Hadong, Haman,
Geumneung, Yeongyang, Boseong, Gochang, Namweon), which located from 34°26'N to 38°11'N,
were selected according to their latitudes and geographical distances. The seeds of these strains were
collected and their contents of mannose and galactose were analyzed. Mannose contents in the seeds
were variable in the range between the highest 10.351 mg/g (Ganghwa) and the lowest 5.962 mg/g
(Yeongyang). The contents of galactose were also represented remarkable differences from 7.050 mg/g
(Yeongyang) to 19.314 mg/g (Hadong). The local strains were classified into 3 variation types such
as the south central type (Namweon, Yeongyang, Geumneung, Gochang), the central type
(Choonseong. Ganghwa, Pocheon) and the southern type (Haman, Hadong) and 1 strange strains
(Boseong) according to the geographical climatic type, isopleth of warmth index and the ratio of man-
nose to galactose, which indicate the hardness of seeds in Leguminosae, ranged from 0.46 to 0.94. The
variation types are very significant genecologically as an evidence for microevolution related to natual

and artificial selection in cultivated plants.
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* Abbreviations

Cs: Choonseong Gh: Ganghwa
Po: Pocheon Hd: Hadong
Ha: Haman Kn: Geumneung

Yy: Yeongyang
Gc: Gochang

Bs: Boseong
Nw: Namweon

A: Northern east coastal type
B: Gaema highland type

C: Northern inland type

D: Northern west coastal type
E: Middle east coastal type
F: Middle inland type

G: Middle west coastal type
H: Woolneung island type

I: Southern east coastal type
J: Southern inland type

K: Southern west coastal type
L: Daegu specific type

M: South coastal type

Fig. 1. Collection sites of Pisum sativum seeds and climatic types [8]. The curves across the map represent the isopleths of warmth

index [9].



Table 1. Description on the seed collection of 10 local strains
in the Pisum sativum

IT No.  Year Collection site  Province

100954 1985 Choonseong Gangwondo
175976 1992 Ganghwa Incheonshi

102657 1985 Pocheon Gyeongido

103257 1985 Hadong Gyeongsangnamdo
102862 1985 Haman Gyeongsangnamdo
103003 1985 Geumneung Gyeongsangbukdo
104319 1985 Yeongyang Gyeongsangbukdo
100820 1985 Boseong Cheollanamdo
181881 1993 Gochang Cheollabukdo
101240 1985 Namweon Cheollabukdo

IT No. means registration number of National Gene Bank.
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Table 2. Locations and climatic conditions of seed collection sites [10-12]

Locality Latitude Nearest Precipitation  Air emperature (C) WI Relative ~ Annual day
(" N)  meteorological station (mm) Mean Min. Max. " humidity (%) length (hr)
Choonseong 38.11 Chuncheon 1065.1 10.9 57 17.0 94.6 72.3 2193.6
Ganghwa 37.42 Ganghwa 1316.7 10.9 6.0 16.1 93.5 71.6 2510.2
Pocheon 38.11 Chuncheon 1065.1 10.9 57 17.0 94.6 72.3 2193.6
Hadong 35.15 Namhae 1638.2 13.7 9.0 18.8 111.7 68.0 2640.5
Haman 35.15 Masan 1503.7 14.0 9.5 191 111.8 65/2 21458
Geumneung 36.08 Gumi 1013.9 12.2 6.7 184 103.5 68.5 23282
Yeongyang 36.40 Uljin 11024 12.5 83 17.0 95.6 68.7 2494 4
Boseong 34.46 Yeosu 1407.6 141 11.0 17.9 106.4 068.3 24234
Gochang 35.25 Jeongeup 1286.2 12.8 7.7 18.5 113.0 74.2 2398.7
Namweon 34.26 Namweon 1789.5 10.8 51 17.5 112.3 754 2532.7

W.I.: Warmth index
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Fig. 2. Thin layer chromatogram of mannose and galactose in
10 local strains of the Pisum sativum seeds. Abbreviations
on the each lane are the same as Fig. 1. st: standard,
m: mannose, g: galactose.

Table 3. Contents of mannose and galactose in 10 local strains
of the Pisum sativum seeds

Contents (mg/g)

Locality Mannose Galactose
Choonseong 9.409+0,028 14.217+0.058
Ganghwa 10.351+0.053 16.943+0,041
Pocheon 9.353+0.038 18.471+0.039
Hadong 8.953+0,072 19.314+0.028
Haman 6.492+0.055 12.993+0.041
Geumneung 6.836%0,029 9.529+0.026
Yeongyang 5.962+0.040 7.050+0.035
Boseong 8.416%0.052 11.950+0.066
Gochang 8.882+0,061 12.843+0.047
Namweon 8.619+0.034 9.163+0,053
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Fig. 3. Mannose/ galactose ratio of the Fisum sativum seeds in
10 local strains. Abbreviations of locality are the same
as Fig. 1. M: mannose, G: galactose.
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Table 4. Variation types according to m/g ratio and climatic type in the 10 local strains of Fisum sativum

Order (M/G) Locality Range of W.I. [9] Climatic type [8] Variation type
1 Namweon 100~110 southern inland south central
2 Yeongyang 100~110 southern east coastal south central
3 Geumneung 100~110 southern inland south central
4 Boseong 100~110 south coastal strange
5 Gochang 100~110 southern west coastal south central
6 Choonseong 90~100 middle inland central
7 Ganghwa 90~100 middle west coastal central
8 Pocheon 90~100 middle inland central
9 Haman 110~120 southern inland southern
10 Hadong 110~120 south coastal southern

W.I.: Warmth index, M: mannose, G: galactose.
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