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Provenance Test of Japanese two-leaf Pine
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Table 1, Provenance, Seed stand and its climate
B OB i o | B | B @B | B B Temp B K Precip
Provenance age. | Hgt. | Dia. | Dens. JLE E uB; %ZE? ,]Ab'g 1515 Yéeﬁ, b %
yu<y P. Thunbergii m| cm| C°l C° C° mm|] mm| mm.
M6 7 BIREERISE S5 HER 150 50[70~90| Bk 3.2 25.3 14.3 1,052 708 1,740
sotz SERROKESA/ WA (|7 086 | 3 | 4.3 2.0 15.5 1,572 385 1,757
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Table 2. Number of planting and living (in 1944)
Tree and Mortality
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No. of | Provenance |Number of | Number of | Mortality
Prov. | (Prefecture) pl. trees liv. trees %

P. densiflora
1 | Akita 15 11 27
2 | Yamagata— 1 14 9 83
3 | Yamagata—2 | 18 13 28
4 Fukushima 18 13 28
5 Ibaraki 16 10 23
6 Chiba 17 14 18
7 | Shizuoka 18 17 6
8 Gifu 16 NN 31
9 Shimane 18 17 6
10 Yamaguchi 18 12 33
11 Okayama 16 11 31
12 Hiroshima 16 15 é
13 |Kagawa 17 17 0
14 Koochi 16 13 19
Total or Mean 233 183 27
P. Thunbergii
1 Aomori 16 16 0
2 Yamagata 17 17 0
3 Fukushima 15 9 40
4 Ibaraki 15 10 23
5 Chiba 15 13 13
6 Shizuoka 18 15 17
-7 Shimane— 1 17 17 0
8 Shimane— 2 16 1 31
9 Yamaguchi 17 13 24
10 Kagawa 16 1" 31
11 Koochi 15 12 20
12 | Miyazaki 17 17 0
13 Kumamoto 17 17 0
" Total or Mean 211 178 16
Hybrid
1 Shimane— 1 16 15 6
2 Shimane— 2 17 14 18
3 Yamaguchi 16 16 0
Total or Mean 49 45 8
HERBEB2EZOEBDTH 3,
V RAEERGLUICER
A% 48
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BRI 5, NS ORRERRETRE ETASYR
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Table 3, Yearly Height and Diametor
%fg 1959 1960 1961 1962 1963 1964 1964
No.ooff 4 & | # & ® &  # & | HE & | # & | ®E & | 885 |5 ®| #F &
Prov.] H, m| H, m H, m H. m| D, cm H. m| D, ecmi H, m| D, cm| V, dm?
74 =< Pinus densiflora
1 1.7%£0.412.3+0.6|3.0+0.8| 3.7+0.9 | 6.0%=1.4| 4.2+0.8 | 7.8+1.6| 5.0+£0.7 |8.3+£1.8(24.3+11.6
2 |1.4%£0.2|2.0£0.4|2.5+0.5|3.1+0.7 |4.8+2.2| 3.6+0.8 | 7.0+1.7 | 4.2+0.7 |7.2+£2.217.2+11.2
3 |1.6%£0.4|2.3+0.6|3.0+0.8|3.7+1.0 |5.7+2.1| 4.3+1.1|7.3+2.1| 4.8+£0.8 |8.3%1.522.9+ 8.9
4 |1.5%0.4|2.1+0.5|2.8+0.5|3.5+0.6 |5.3+1.4| 3.9+0.9 |7.5+2.6| 4.7£0.7 |8.1£2.223.2+15.9
5 |1.5%0.3|2.0£0.7|3.0+0.4|3.6+0.5 |5.4%1.3| 3.6*0.3 |7.1=1.2| 4.2+1.0 |8.4x1.1121.7£ 7.9
6 |1.56+0.4|2.5+0.5|2.9£0.7|3.5£0.9 | 5.0£1.3| 4.0£0.7 | 7.0+=1.7| 4.8%+0.8 |7.7+1.5(20.5% 8.6
7 |1.8+0.3|2.5+0.5|3.2+0.5|3.9£0.7 |5.56+1.7| 4.1£0.7 | 7.2£1.4| 4.9+0.6 | 7.7+1.5|20.9+ 9.8
8 [1.8+0.5|2.4+0.5|3.3+0.6|4.0+0.6 |5.9+2.1| 4.4+0.8 | 6.2+2.6| 4.8+0.9 |8.3+£2.3[24.9+15.4
9 |1.8%£0.4|2.5+0.5|3.4+0.5|4.2+0.7 |6.6%+1.4| 4.8=1.0 |8.1£1.5| 5.1£1.0 |8.7+1.7 |27.7+13.2
10 |1.7+0.4|2.3+0.5|3.0+£0.6|3.6%+0.6 |5.56+2.6| 4.1+£0.8 | 6.6+1.5| 4.6+0.5 |8.2+2.122.7+12.5
11 [1.8+£0.2{2.5+0.4|3.3£0.9|4.1£0.4 |5.9£1.4| 4.6+0.4 |7.5+1.2| 5.1+0.4 | 8.3+1.4 24.3+ 8.6
12 | 1.6%£0.4|2.4+0.5|3.2+0.6| 4.0+£0.6 |5.7£1.8| 4.6%0.7 |7.2x1.6| 5.3+£1.0 | 7.8+£2.0 [24.3x£14.4
13 11.84+0.3|2.6+0.4|3.4+0.5|4.3£0.6 | 6.1£1.2| 4.7+0.6 | 7.4+1.2| 5.4+0.8 |8.5+1.7 [26.6+£11.5
14 11.9+0.4|12.7£0.513.4+0.614.3£0.8 15.9+1.7| 4.6x£0.8 |7.6+1.7| 5.2+0.9 18.3+2.4126.2+£16.5
2 a=y Pinus Thunbergii
1 12.1+£0.3|2.9+0.413.6+0.4|4.5+0.5|6.3+1.3| 5.4+0.6 |7.5+1.3| 5.9%+0.5 | 8.2*+1.2|26.6* 5.9
2 11.8+£0.3|2.5+0.4|3.1+£0.4|4.0£0.5 [5.6+1.0| 5.0+=0.3 | 6.8%1.0| 5.2+0.8 | 7.1£1.5/18.7+ 7.3
3 11.6+0.2|2.2+0.3]3.0+£0.4|3.6+0.6 |5.0£1.2| 4.7£1.0 | 6.7+1.1] 4.9+1.0 | 7.4=1.0|19.2x 7.6
4 11.7+0.3|2.5+0.3/3.4+0.3|4.3+0.4 | 6.1+0.8| 4.9+0.7 |7.4%=1.1| 5.8%£0.6 |8.1£1.1(25.6* 8.2
5 |1.8+0.3(2.7+0.4|3.54+0.4|4.5+0.5|6.0+1.2| 5.3+0.5 |7.7£1.3| 6.1%0.6 |8.3%£1.46|28.2+12.4
6 |1.9+0.5(2.6+0.7|3.2+0.7|4.2+0.8 | 5.8+1.3| 5.1£0.3 | 6.7%=1.7| 5.4%0.5 | 7.1=1.8(12.9+10.9
7 12.2+0.4|3.0+0.53.8+0.6|4.8+£0.7 {6.7%£1.3| 5.6%0.7 |8.1+1.5| 6.4+0.6 |8.7%£3.2 33.2+13.4
8 |1.9£0.8|2.5+0.7|3.4+0.7 | 4.3%£0.9 | 6.4%+1.7 | 5.7%£0.4 | 7.9%£1.6| 6.6+1.0 |8.9+1.9 133.1+£13.3
9 |1.7£0.3]2.4+0.4|3.3+0.5|4.2+0.5 | 6.2+1.3| 5.1£0.6 | 7.2%£1.8| 5.6%0.6 | 7.9+£1.9 125.9+15.2
10 |2.0+0.4|2.4+0.4|3.3+0.3|4.1%0.4 |6.3+1.3| 5.1+0.5|7.4%=1.3| 5.4%0.9 | 7.9%£1.8|24.3%13.0
11 11.6+0.4|2.3+0.5|3.1+0.6|4.0+0.6 |5.7x£1.4| 4.7%0.7 | 6.6+1.7| 5.3+0.9 | 6.6%+2.2120.8%=13.5
12 |1.8+0.5|2.6+0.5|3.5+0.5{4.2+0.6 | 6.0+0.9| 5.1+0.7 | 7.0+1.3| 5.8%=1.1 |8.0£1.3124.3% 8.0
13 [1.7+1.012.3+0.4[3.1+0.5/4.0+0.4 |5.3+£1.0| 4.6+0.5 | 6.5+1.5| 5.1+0.8 16.8+1.7117.7% 9.1
74 <= Hybrid
1 1.9+0.4|2.7+0.5|3.5+0.6|4.2+0.7 | 6.8+2.0 | 5.56+0.8 | 7.2* 5.5+0.8 |8.6%1.930.6+16.5
2 [1.7%0.3]2.5+0.4|3.4+0.5|4,56+0.7 |5.9+1.1 | 4.0£0.7 |7.2+1.3| 6.0+0.7 |8.3%+1.1|28.9+14.9
3 [1.9%0.4]2.7+0.4|3.7+0.5|4.7+0.7 | 6.9£1.1 | 6.3£0.7 |8.0+1.7| 6.3%0.7 |8.6%£1.9 [32.9£11.2
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Fig. 1. Height and Diameter of Pinus densiflora
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Fig.2. Height and Diameter of Pinus Thubergii
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Table 4, Growth increment of Height
and Diameter

%ﬁ‘? 1960 | 1961 | 1962 | 1963 1964

No. of ®i% | #18 | #& | Ba | BER | #ia | B
Prov. H, mH, mH, mH, m/D,cm/H, m/D,cm

74 = P. densiflora
0.6| 0.7] B.7] 0.5| 1.8| 0.8| 0.5
0.6| 0.5 0.6| 0.5 1.2| 0.6 0.2
0.7| 0.4] 0.7] 0.6| 1.6|0.5| 1.0
05| 0.7] 0.7] 0.4| 1.2]| 0.8] 0.6
05| 10| 0.6| O 1.7] 0.6 1.3
0.6| 0.8| 0.64| 0.5| 1.9| 0.8 0.7
0.7/ 0.7] 0.7| 0.2| 1.7 0.8| 0.5
05| 0.9 0.7 0.4| 0.3]0.4] 2.1
0.7| 0.9] 0.8} 0.6| 1.5|0.3| 0.6
0.6| 0.7] 0.6| 0.5| 1.1| 0.5] 1.6
0.7| 0.8 0.8] 0.5| 1.6| 0.5| 0.8
0.8| 0.8] 0.8| 0.6| 1.7| 0.7 0.6
0.8 0.8] 0.9 0.4| 1.3| 0.7| 1.1
0.81 0.71 091 0.31 0.71 061 1.7
= P. Thunbergii
0.8 0.7] 0.9] 0.9] 1.2]0.5] 0.7
0.7| 0.6] 0.9 1.0] 1.2]0.2| 0.3
0.6| 0.8| 0.6| 0.9| 1.7]0.2| 0.7
0.8] 0.9| 0.9] 0.6| 1.3]0.9| 0.7
0.9 0.8 1.0 0.8| 1.7| 0.8] 0.6
0.7| 0.6| 1.0| 0.8| 0.9|0.3| 0.4
0.8| 0.8 1.0| 0.8| 1.4| 0.8| 0.6
0.7 0.9 0.9] 1.4| 15| 0.9| 1.0
0.7 0.9| 0.9] 0.9| 1.0] 0.5| 0.7
0.4] 0.9| 0.7| 1.0 1.1]0.4| 0.5
0.7| 0.8 0.9] 0.7] 0.9 0.6 0.1
0.8| 0.9] 0.6] 0.9 1.0] 0.7 1.0
0.6/ 0.8 0.9] 0.6| 1.2/ 0.5/ 0.3
< Hybrid
0.8] 0.8 0.7| 0.3| 0.4]1.0] 1.4
0.8 0.9| 1.1| 0.6| 2.0| 0.9| 0.4
0.8] 1.0| 1.0 0.7] 1.1] 0.9| 0.9
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Table 5, Height, Diameter, Volume and yearly Growth (H,D)
W | 195 | 1960 | 1961 1962 1963 1964 1964
Speciesﬁxflﬁl ooE e ﬁﬂ‘%‘} BE R | H @& 2| # 5 | H | M &
H. H. H. . H. D. H. D. V.
. m m m m cm m cm m cm dms
TS 71.740.8|2.540.53.1+0.7 | 3.840.7 | 5.6+1.7 | 4.20.9 | 7.0%1.7 | 4.9%0.9 | 8.1%1.8 25.6%11.9
7 B 7|1.840.4(2.620.5 | 3.440.5 4.2£0.6|6.01.9 5.140.7 | 7.4+1.5|5.720.8 | 7.72.0[24.5%11.8
TA57]1.920.4)2.640.5|3.520.5 | 4.540.6 | 6.5+1.5| 5.0£0.9 | 7.241.9 | 6.0£1.58.621.7 [0.9£13.9
HER yearly Growth
ATV 0.6 0.8 0.7 0.4 1.4 0.7 1.1
7B 0.8 | 0.8 0.8 0.9 1.4 0.6 0.3
Ton. 0.7 | 0.9 1.0 0.5 0.7 1.0 1.4
N Ams & 2 DEHATH 3.

- yo<y Pinus Thunbergii
747y Hybrid P.d.%P.T.
% Height
% Diameter
T g&m(mm Hegrowth

El
pwEd F

)\ 2 Py Kl L A
1959 1960 1961 1962 1963 1964
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BLUBRARR, HE

Fig.3. Height, H-growth and Diameter-growth
of 3 spp.
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Table 4. Fluctuation of Ranking by Height in ten gears

o |1EE 54k 64 7EE 84 9 4EE 1044
1 age 5 age 6 age 7 age 8 age 9 age 10age
Reck. 1959 1960 1961 1962 1963 1964
7 /1= P. densiflora
14 M::$<::B
13— 13 14

1
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2 6 8 11 =11
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Table 7, 9 of Cone bearing tree (a) and cone number per Tree (b)
%{% 1960 1961 1962 1963 1964 SIZMeani’:j
No. of @ ©] @ @ ® ® @ @ (©) @ @ ®
Prov. a b a b a b a b a b a b
7 H=<y P. densiflora
1 56%| 13.4 33%| 4.7 0%| O 0% 0O 82%| 12.7 37%| 11.5
2 73 3.1 46 4.0 9 2.0 0 0 33 5.0 32 3.6
3 53 11.5 80 4.8 13 1.0 28 33.3 0 0 37 11.0
4 11 2.0 22 1.3 6 1.0 6 1.0 33 2.2 16 1.7
5 33 8.8 67 2.3 0 0 6 2.0 82 13.2 36 7.9
6 10 2.0 5 1.0 0 0 0 0 7 1.0 4 1.5
7 78 14.5 61 6.1 17 1.7 58 10.8 100 22.7 62 13.9
8 10 2.0 33 5.0 0 0 20 5.5 9 2.0 12 4.3
9 29 10.4 18 1.7 0 0 6 20.0 35 6.5 19 7.7
10 0 0 9 1.0 0 0 0 0 25 4.3 7 3.5
1 9 10.0 0 0 0 0 0 0 0 0 2 10.0
12 33 4.4 20 4.7 7 2.0 13 9.5 27 14.0 20 7.5
13 6 1.0 0 0 6 2.0 0 0 0 0 2 1.5
14 15 1.0 0 0 0 0 0 0 0 0 3 1.0
2% | 89 | 2| 40 5| 17| 1| s | s || 20| 90
7 u=<* P. Thunbergii
1 56 11.5 50 13.1 28 2.0 61 10.8 83 10.0 56 3.6
2 80 14.1 73 6.5 20 1.7 47 12.4 56 12.4 57 10.0
3 75 10.8 50 4.3 37 2.7 56 6.4 65 9.5 55 8.0
4 73 1.4 27 11.0 9 3.0 45 11.8 40 13.7 43 11.6
5 100 56.8 8 6.0 0 0 0 0 15 10.0 25 47.8
é 31 12.2 25 5.5 0 0 19 4.7 13 27.5 17 10.9
7 37 13.3 47 4.4 0 0 53 12.2 63 8.3 40 9.3
8 13 8.5 6 4.0 0 0 13 3.5 0 0 7 5.6
9 0 0 0 0 0 0 7 3.0 0 0 . 2 3.0
10 27 12.3 13 9.0 7 3.0 7 6.0 36 9.0 17 1 9.3
11 0 0 0 0 0 0 0 0 8 5.0 1 5.0
12 26 4.2 16 6.0 5 1.0 5 4.0 13 10.5 13 5.4
13 50 11.4 50 7.6 25 4.3 31 9.4 18 10.7 35 8.9
2| 93| 2| 7.4 9| 26| 2 |1w03| 3| 06| 7| 120
74 <= Hybrid
1 47 7.4 33 6.4 0 0 31 8.4 27 26.3 28 11.0
2 27 3.0 13 4.5 0 0 0 0 21 8.7 12 4.6
3 18 22.0 6 6.0 6 4.0 12 14.5 6 20.0 10 15.6
30 9.3 17 5.9 2 4.0 ’ 15 ‘ 10.1 18 18.2 16 10.4
H O a--gAs
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4. EROEP S, TOMETE Y <Y OBERNT

Summary

The seeds of Japanese two-leaf pine were collected from 30 stands in various places of
Japan. (Pinus densiflora 14, P. Thunbergii 13, hybrid between both. species 3). The size
of seeds, and the growth and the drought resistance of seedlings from these seeds were
examined and previously reported. Interspecific and intraspecific differences proved to be
significant, but the cause.of between-provenance differences was not ascertained.

In Dec. 1954, the 1—1/2 seedlings of these pines were planted in the Exp. Forest of
Shimane Agr. Coll. on the slope of Mt. Sambe. Each plot (provenance) consisted of 14—18
seedlings without replica. In 1942—44, tree height, breast height diameter, number of cone
bearing trees and cone number of each tree were examined. (Table 2) The results are as
follows.

1. Between-provenance differences significant were proved for height and diameter
growth, total volume and percent of cone bearing tree in each plot, but the cause of
differences could not be explained in relation to the environmental condition of the seed
provenance.

2. Comparing the total growth in 1944 for each species group in disregard of provenance,
hybrid group showed the largest in height, diameter and volume. In height P. Thunbergii
group was the second, but in diameter P. densiflora. group was the second. P. Thunbergii
group beared the most cones, the next was P. densiflora group. ‘

3. The winter 1962—¢3 had the heaviest snowfall and the lowest temperature for several
decades. During 1959—¢4, height growth of P. densiflora group showed the remarkable
decrease in 1943, whereas the decrease of height growth of P. Thunbergii group was seen
in 1944. The cause of this result could not clarified.

4 . Considering from the mortality of seedlings in outplanting and the growth for ten
years in this experimental plantation, it seems that B. Thubergii have an, advantage over
P. densiflora for the planting tree in this district.





