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ABSTRACT

The variation of needle. cone and seed characteristics and of allelic frequency in isoenzyme, ADH, ME and

PGI, according to different resin duct index in Pinus densiflora, Pinus thunbergii and their hybrids was analvzed.

The results obtained were as follows :

1. With increase of number of resin ducts, morphological characteristics such as needle length, needle sheath

length, cone size, seed size, seed wing size, 1000 seeds weight, etc. tended to be increased, while number of

stomata row in needle to be decreased.
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2. As the results of discriminant analysis for the morphological characteristics of needle, cone and seed, most

individuals are generally coincided with number of resin duct mostly in Pinus densiflora were not .

3. According to the canonical discriminant function obtained from the morphological characteristics in Piaus

densiflora, Pinus thunbergii and their hybrids including introgressive hybrid, the resin duct index. 1000 seeds

weight, cone size and neelde sheath length characterized fairly their species.

4. With increase of resin duct index, hybrid index tended to be higher The results obtained from the discriminant

analysis and the hybrid index were nearly same each other.

5. With increase of number of resin duct, the allelic frequencies for isoenzyme, ADH-B,, ME-A; and PGI-B, .
B, tended to increase but those of ADH-B;, ME-A, and PGI-B; to decrease, It is thought that this increase

of frequency for the former four isoenzymes was resulted in introgressive gene flow from Pinus thunbergii to

Pinus densiflora and accordingly the frequency of latter three isoenzymes tended to decrease.
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Table 1. Variation of needle, cone and seed characteristics according to RDI in Pinus densiflora, P . thunbergii

and their natural hybrids.

% Species | P . denstfiora Introgressive hybrid Hybrid pine P . thunbergii
. RDI -
Characteristics 0.00 0.01-0.04 0.05-0.09 0.10-0.49 0.50-0.89 0.90-1.00
Needle length+SD 7.38+0.82 8.92+1.23 8.87+1.22 8.79£1.58 | 10.66+1.57 13.27+1.64
{cm)
Length of leaf 0.83+0.04 0.91+0.10 0.88+0.15 0.92+0.14 1.03x0.11 1.29+0.17
sheathd:SD(cm}
Number of stomata 4.25+0.20 3.83+£0.36 3.72+0.31 3.72+0.35 3.52+0.38 3.33%£0.25
row+SD
Cone length+SD 3.84%0.57 4.27+0.71 4.23+0.79 4.11+0.28 4.70+0.78 5.77+0.66
(cm)
Cone width=SD 2.02+0.53 2.35+0.30 2.24%0.24 2.35+0.24 2.324+0.31 3.10+0.30
{emj .
Seed length+SD 5.04=0.34 4.88+0.29 4.92+0.42 4.98+0.42 5.30+0.34 5.94+0.28
{mm}
Seed width+SD 2.93+0.35 2.74%0.19 2.86+0.22 2.63+0.42 2.88+0.48 3.48=0.32
(mm)
Length of seed 10.33+0.58 10.20£0.73 | 11.06+1.31 | 11.29+£0.90 | 12.38+£2.11 12.92+0.62
wing + 5D (mm}
Width of seed 5.11+0.55 5.34+0.41 5.30+0.14 5.13+0.43 5.44£0.58 5.79%0.36
wing + 5D (mm)
Weight of 1000 10.31=0.61 10.08+£0.59 | 10.33+1.36 | 10.93+1.08 | 12.22+2.16 15.61+1.11
seeds+SD (g
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Fig. 1. Plot of canonical discriminant function of
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* . Group centroid
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Table 2. Percentage of individuals which the resin duct index coincides with characteristics of needle, cone and

seed by discriminant analysis.

RDI Species Pinus densiflora

Introgressive hybrid

Hybrid pine Pinus thunbergii

(%)

0.00 83.3
0.01-0.09 6.7
0.10-0.89 5.0
0.90-1.00 0.0

(%) (%) %)
16.7 0.0 0.0
93.3 0.0 0.0
15.0 75.0 5.0
0.0 0.0 100.0
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Fig. 2. Scatered plot of the relationship of hybrid
index and resin duct index by species 1 :
Pinus densiflora, 2 . Introgressive hybrid,
3 : Hybrid pine, 4 : Pinus thunbergii.
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Table 3. Variation of allelic frequencies in ADH, ME and PGI according to RDI of Pinus densiflora, P .

thunbergii and their natural hybrids.

S— Species | P densiflora Introgressive hvbrid Hybrid pine P thunbergii
Isozymé RDI 0.00 0.01-0.04 0.05-0.09 0.10-0.49 0.50-0.89 0.90-1.00
B, 0.333 0.222 0.206 0.161 0.094 0.214
ADH B. 0.028 ! 0.139 0.118 0.250 0.375 0.486
B, 0.639 ; 0.639 0.676 0.589 0.531 0.300
N 36 36 17 28 16 35
A, 0.172 0.161 0.118 0.107 0.250 0.257
ME A, 0.047 0.258 0.176 0.286 0.361 0.700
Ay 0.125 0.145 0.206 0.161 0.028 0.029
A, 0.656 0.436 0.500 0.446 0.361 0.014
N 32 31 17 28 18 35
B, - - - 0.033 0.028 0.214
B, - 0.071 0.125 0.150 0.472 0.786
PGI B, 0.908 0.786 0.781 0.700 0.472 -
B, 0.026 - - — 0.028 -
B; 0.066 0.143 0.094 0.117 — -
N 38 35 16 30 18 35
N : Number of trees investigated
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