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ABSTRACT

These studies were carried out to examine the anatomical, karyological characteristics, the variation of
isozymes in needle and the frost damage of tissue for the purpose of investigating the relationships arnong
the three natural Torreya nucifera populations of Cheju—do, Namhae, and Mt, Naejang in Korea. The
results obtained can be summed up as follows :

1. The numbers of endodermal cells and inner layer cells of mucilage canal of needle conductive tissue
were different in each population. The number of those of Cheju-do population was the largest.

2. In somatic chromosome, Namhae population showed one more secondary constriction. The values of
b*™/a®m™ were the same in all the three populations, but Cheju-do population particularly showed a
different minimum value. And the karyotype formulas of each population showed difference.

3. During the meiosis, each population showed no significant difference in the irregular phenomena of

chromosome.

4. In isoperoxidase and esterase variations of needle, each population showed its particular number and
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variation of bands. Cheju-do population showed the largest number and greatest variation of bands.

¢ Under the same freeging conditions, the frost damage of Mt. Naejang population was comparatively

slight, and Cheju—do population suffered from a greater frost damage than the others,

Key words . Torreva nucifera ; variation of isoenzymes ; frost damage,
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Fig. 1. Conductive tissue in needle of three populations of Torreva nucifera (Cax78)

Table 1. Number of endodermal cells in needle conductive tissue of Torreva nucifera
Number of

Number of endodermal cells

Population 30 31 32 33 34 35 36 37 needles observed Mean+. ¢
Naejangsan 6 6 6 6 6 30 33.2
Namhae 6 12 6 6 30 32.6

Chejudo 6 6 12 6 30 35.4
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Table 2. Number of mucilage canal cells in needle conductive tissue of Torreya nucifera

Number of mucilage canal cells

Number of

Population 14 15 16 17 20 21 22 23 needles observed Meantd
Naejangsan 21 3 6 30 17.1
Nambhae 6 12 6 6 30 15.4
Chejudo 6 12 6 6 30 21.4
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Fig. 2 Somatic chromosomes of Torreva nucifera of Naejangsan(left), Namhae (middle) and Chejudo (right)
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Fig. 3. Karyotypes of haploid of Torreya nucifera
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Table 3. Mean arm length of somatic chromosome of three populations of Torreya nucifera

(acx 2750)
Chromo— Naejangsan Nambhae Chejudo

s;}r:e a b a+b b/a a b a+t+b b/a a b a+hb bsa
1 14.5 16.5 31.0 1.14 14.0 15.5 29.5 1.11 14.7 16.7 31.4 1.14
14.3 15.0 29.3 1.05 13.8 16.0 29.8 1.16 14.7 16.5 31.2 1.12

3 14.0 16.5 30.5 1.18 13.5 14.8 28.3 1.09 13.8 14.2 28.0 1.03

4 13.0 14.2 27.2 1.09 12.8 14.0 26.8 1.09 13.5 15.3 28.8 1.13

5 13.0 13.8 26.8 1.06 12.5 14.8 27.3 1.18 13.5 14.0 27.5 1.04

6 5.5+7.0 14.0 26.5 1.12 55+6.8 12.8 25.1 1.04 6.0+7.0 13.5 26.5 1.04

7 12.0 13.0 25.0 1.08 12.0 13.8 25.8 1.15 12.5 14.5 27.0 1.16

8 11.7 5.0+7.0 23.7 1.02 11.5 4.9+6.8 23.2 1.02 12.0 5.0+7.5 245 1.04

9 11.2 12.0 23.2 1.07 11.0 12.0 23.0 1.09 11.5 13.0 24.5 1.13
10 9.7 10.5 20.2 1.08 9.4 10.0 19.4 1.06 4.0+6.0 10.5 20.5 1.05
11 9.0 10.8 19.8 1.20 8.8 10.9 19.7 1.24 9.5 11.0 20.5 1.16

a . short arm b:

long arm
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Table 4. Diagnostic features of kargotype of three populations of Torreya nucifera obtained by arranging
the chromosomes according to descending order of the short arm length as in Table 3.

The shortest

Chromosomes showing exceptions

Population chromo some The longest to the descending order in b.
chromo some (%) arm length

Naejangsan 63.87 3 6, 11

Namhae 65.10 2,5 7.9 11

Chejudo 65.29 4, 7, 9, 11

Long ;:V Position of secondary
Population Short arm constriction

Karyotype formula

Minimum Maximum Short arm  Long arm sm m st
chromo. chromo. chromo. chromo.
Naejangsan 8 11 6 8 1, 3, 6 11 2, 4, 5, 7, 8 9, 10
Namhae 8 11 6 8 L 2,5 7 3, 4, 6, 8 9, 10 11
Chejudo 3 11 6, 10 8 1, 2, 4, 7, 9 11 3, 5 6, 8 10
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Fig. 4. Meiotic chromosomes of Torreyva nucifera.
A Tprophase [, B metaphase [, C ' anaphase [.
I chromosomal bridge at anaphase |,
E : late anaphase
G+ pollen tetrads

Table 5. Various types of pollen sporads of the Torreva nucifera

Population Types of sporads Total % of abnormal
. Diads  Triads Tetrads Pentads  sporads
Naejangsan 1 39 40 2.5 ;
Namhae 1 31 32 3.1
Chejudo 34 1 35 2.9
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Table 6. Forest damage of stem and leaf in the three populations of Torreya nucifera

Frost damage

Sapmles Stem Leaf (%)
Population Stemn age -10°C -20C -30°C -10C -20°C -30C
Naejangsan 1 year 0 + + 1 9 75
” 2 " 0 + ++ 2 9 76
Namhae 1 + ++ +++ 4 15 89
” 2 0 ++ ++ 2 13 88
Chejudo 1 + +++ A+t 5 20 92
v 2 0 ++ +++ 4 16 93
Control 1 0 0 0 0 0
v 2 0 0 0 0 0
notes
0 . Unchanged
+ . Very light browm
++ . Light browm

+++4+ : Brown
+ +++ : Dark brown
% . Percentage of damaged leaf
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