4760

Wb 500

Susumu Wixasr and Mitsuo Iwaxawa @ A Provenance
Pine (2.

Trial of Loblolly
Eleven-year results at ONEYAMA test plantati

S 1 7
[ERCNVES




- 48 — PN

BRIBTIEIG: 0 255

SOHER R L, N

% BYCk

fé: fi'i;: z&:nl&%ki) |

T 5

INEPEVIN

e

B B57 00 5

POMRD A Y~ 7 FNETEERO 7+ A&

o T L, FA
Ko 3V e Pa—VT AR AFOEMHS 1S TDE, TV e f¥TF e Tu
sk m A FORRKIS ZHHTODE I KL, A Y —F Y FHO4LHTD 161
% Bo-6 > Jersey Road difypg Je-3-a 13, ¥

RHE AN, ZO5H, Bounds MY
DT, PEREOBRHE D S,

Rk BRI, TR B LR AR A T A
H L 1958 4 MRERS T RS L,
WS, 1960%F 4 FI0FHE - 7o '

R R 4 7wy 7 5L
60 AR Ut THERMIERITITAAKOBEBT, &7 vy 7 AR 2 O% Bi-3-1, Bi-3-2, Bo-5 @3
BH, 1O T vy AN DH Bi-l, Bi-2, Bo-3, Je-l, Je-5 ®5

FREVNR L AR A I
Bz 2 e M

B LT L7 L)

T, 1770y b TEEM F0S LR S L, 2.0X 15 m OfifE

T too MBOERL, 7

95° g0° 88° age 75°
T T T

4350

3¢

25k | . /| 259
9% 80 By 80 75
Fig. 1 R O SRIALIE & 7 - 40y KR HLIRG LT

Approximate location of seed sources of loblolly pine and isotherms
of mean annual temperature by Werws & Waksrey (1966).



T4

Table 1.

Seed sources included in this
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study

# o Seed source - ” e e e
v 3 Iﬁrﬁ i (j\ul i i
I 1titude Longitude Altitude
No. i i Locality £
1 Fairchild State Forest Texas 31745 N 95°05" W 300 £
14 miles west of Rusk

Y] Louisiana

3 P

4 Ashley Arkanszs 33°02° N 91°56" W 175 f

5 North Little Rock "

6 One mile 5 E. of Lake City Florida 30711 N 120 f

7 Taylor, Baker Co. ” 26" N

3 inson Georgia

9 Newberry S, Carolina

) Hertford N. Carolina

Ha
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Floblolly pines from 16 seed sources
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Table 5. 11 4¢ Ty @ M B R R
Eleven-year curvwcﬁ of !oblsﬂy pines by states

N RO, A . o ®
Seed source (State) Planted number | Survival number Survival percent
Florida 480 i 13 2.7
Louisiana 480 95 .8
Mississippi 90 20 2.2
Georgia 240 ; 60 5.0
Texas 240 j 86 .8
N. Carolina 450 176 J
8. Carolina ; 240 128 53.3
Arkansas k 480 209 43.5
Maryland 1,294 | 804 62,1
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Table 6. ¢

Eleven-year height of loblolly pines from 16 seed sources

i F A : Block. ooy omL
Seed source ‘ P Average Rank
s 1 : il ; m i &
m m m | m m
6, 98 7,07 6, 84 4,93 6. 46
2 6. 29 6. 71 7,15 6.70
3 4. 46 6. 68 & 5. 82 15
4 7,05 7.14 &, 7,06 i1
5 7.35 7.43 7,42 7,34 7.39 7
& 8,40 6. 90 7,30 o 7,53 5
7 4,00 5. 80 6. 90 6. 55 5.8 16
8 7.06 7. 53 7,09 6. 42 7.03 12
9 7,08 7.63 7,15 7,15 7.35 8
7.71 8.03 7.62 8. 03 7.85 3
7,59 6. 98 L e 7.29 G
7. 41 7.71 7,58 7.67 4
8. 55 3. 26 8,30 8,18 i
8.37 10 8. 19 7.93 2
7.7 7,62 6,93 7.47 [
33 7,18 10
¥ ; .47 ma, 146 70,65 m,
Note : Least significant difference between seed sources excepting Florida (No. 6, No. 7) and Mississippi
(No. 11); 5%--0.47m, 1% 0.65 m.
Table 7. 4r%Hr s 7oy £ (No. 8, No. 1) B L0 v vy (Now 11
B T 8y DI
Analysis of variance; eleven-yvear height of loblolly pines from 13 seed
sources excepting Florida (No. 6, No. 7) and Mississippi (No. 11)
T B { -y -1 ey : Ti7 R y ‘ N § 37 %
% @ . L R S NS GO/ 1 O - I ]
Source of variation 1 Degrees of freedom | Sum of squares = Mean squares
i Seed sources ‘ 12
7 Blocks 3
S % Error 36

® Gignificant at 1% level of probability.

Table 8. 21 —35 ¥ Vi iy i

Eleven-year height of open-pollinated loblelly pine

progenies from Maryland

A A A A B MEIE R FE R 8 % NN :
Number Average “Pr oj (‘37"1‘;7”‘ Number Average
of trees height q - of trees height
m m
32 7,20 Bo-5 140 47
72 7,68 Je-1 47
182 8,18 Je-2 22
132 7,93 Je-a-b 47
14 8.69 Je-5 65
16 8,23 Ma~1 @
36 7. 64 i |
N P " . i i PR
i3 ' 7. Gef Overall | | 7,84
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Eleven-year diameter of loblolly pines from 16 seed sources
¥ 2 M Block R
Seed source I I T W Average Rank
| cm cm cm cm cim

i 13,6 13,8 18.0 9.2 12,4 13

2 13.9 13,1 13,5 13,4 3.8 8

3 12.8 9.3 13.3 12.5 2.0 14

4 14. ¢ 13,1 13. 4 1.6 13.0 11

5 ! 13. 4 e 13. 4 13,7 13.3 9

) 17,0 15,6 5.3 2

7 6.1 4.7 13.7 1.7 16

51 14.0 16,1 13,7 14,8 3

9 18,4 3.2 14,2 14,5 13,8 7

¢} 13,5 2 7.2 16,5 15.6 1

i 16.0 o e 14,5 4

15,0 13.1 14,1 5

12,4 12,6 12,8 12

14,2 13,5 13.9 &

11.9 11,7 12.0 14

- 12.8 13.2 10

Gz

¥ : No. 6, No.
Neote © Least
3. 8em, 1%

05 level oo

Table 10

Analysis

7 d U No.o 11 5 |
significant difference between s
1.3 em.

sources excepting Florida (No. 6,

5%

v v

VA

DA

] ~0.9em, 1%
ed sources excepiing No. 6, No, 7

el

L3 ems

and No. 11 5% level-

{No. 11D

of variance; eleven-vear diameter of loblolly pines from 13 seed

No. 7y and Mississippi (No., 11)

#
Mean

b:11
“

Seed sources
Blocks
Error

Bk Gignificant at 1% lével of probability

Table 11,

PR RS RV Y

Eleven-year diameter of open pf;lhnatcd u:bloily ping

progenies from Marviand

A £ z ok« W S
Number Avgraﬁo Progeny Numbe Average
of trees diameter of trees diameter
cm
32 12.4 Bo-5 140
72 13.0 Je-1 47
182 12.8 Je-2 22
139 13.9 Je-3-a 47
14 15,5 Je-3-b 55
16 14,1 Ma-1 g
36 12.8
13 12,7 Z4f Overall 534 13,5
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A Provenance Trial of Loblelly Pine (2
Eleven-year results at ONEYAMA test plantation

Susurmu Mxami® and Mitsuo Iwarawa®

SUmMmary

L.oblolly pine was introduced into Japan in 1811 and thereafter, and some pilot plantations

indicated superior growth of loblolly pine to that of the indigencus pines, P densifiora and
P, thunbergii. The area of the loblolly pine plantations tetals 1,640 hectares. This study was

initiated to obtaln information on better seed sources of loblolly pine. The seed lots were

collected from 12 stands of & states and from 16 trees in Marviand throughout the natural

rvange of the The information on the seed sources iz available in Table I and

Figure 1. The test plantations were established at § localities in the southern ha
in 1959--60.

i of Japan

fn the present paper we deal with elev rear results at the ONEYAMA test plantation

located in Gunma prefecturs.

The seedlings raised in the Meguro nursery of the Government Forest Experiment Station,

Tokvo, were planted at ONEYAMA in the spring of 1960. A randomized block desi

ign with

4 replications was employed, except in the ¢ of the Mississ

pi source (Mo, 113 and some
Most

of the progeny families from Maryland were planted in rows surrounding the blocks, The

of the open-pollinated progeny families from Marvland which had less than 3 replicat

plots were rectangular, 15212 meters, and were planfed with 60 seedlix

2, 0X 1.5 meters.,
He

and survivals were recorded on each plot.

ats and dismeters at breast height of all surviving trees in each plot were measured,

Survival

Clmatic condition of the ONEYAMA plantation is severe for loblolly pine; it is about 12°C

in average

anpual temperature and about —11°C in minimum temperature in January, Through

the first 3 years some plants of southern sources, particularly those of Florida sources (o, 6,

No. 7y were conspicuously damaged by cold. The 1l-y

data on survival are presented in

Tables 2, 3 and 4. Survival ratios In relation to seed sources varied from 2.1 per cent of
Florida (No. 6) to 75.8 per cent of Maryland (Bi-3-1). More than 40 per cent of trees from
Arxkansas, S, Carolina, N, Carolina and Maryland sources survived, while less than 25 per
cent gurvived among those from Louisiana, Mississippl, Georgia and Florida sovurces, As is
evident from Figure 3, there Is a strong negative correlation between survivals at the planta-
tion and average annual temperatures of the original habitats, when seed sources were grouped
into 9 states,
Height growth

Eleven-vear data on height growth are presented in Tables 6, 7 and 8. There were highly

1 Cooperators in seed collection were U. 3. Forest Service, Texas Forest Service, Louisiana Forestry
Commission, N, C, State University, and Department of Research and Education of Maryland.

Reseived April 4, 1973

{1)(2)  Silviculture Division, Government Forest Experiment Station, Megure, Tokyso, Japan.
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significant differences between seed sources. The average heights varied from 5.82 to 8.18
meters by seed sources, except in the case of Florida sources which had very few surviving
trees. N, Carolina (No. 10) and Maryland sources showed best average height. Although N.
Carolina sources (No. 10 and No. 12) were the ninth and twelfth in the seedling height in
the nursery stage, the rank shifted to sixth and fifth 3 vears later in the plantation, and to
third and fourth 11 years later. The rank of the Arkansas source (No. 5) also shifted from
the thirteenth rank at the end of three years in the plantation to the seventh at the end of
11 years. Texas source (No. 1) and Louisiana sources (No. 2 and No. 3) were usually in lower
ranks. The seed sources may be arranged by the following order of three groups on the
basls of their average heights,

More than 7.5 meters: Maryland, N. Carolina (No. 10 and No. 12)

7.0 ~ 7.5 meters: Arkansas (No.5), 8. Carolina (No. 9), Mississippi (No. 11), Arkansas
(No. 4), Georgia (No. 8)

Less than 7.0 meters: Louisiana (No. 2), Texas (No. 1), Louisiana (No. 3)

Height growth of loblolly pine was remarkably superior to that of Japanese red pine (P
densiflora).

Diameter growth

There were significant differences between seed sources in diameter at breast height of
the trees at the end of 11 years. The trees from N. Carolina (No. 10 and No, 12), 5. Carolina
(No. 93, Georgia (No. 8) and Mississippi (No. 11) had larger diameters, and those from
Maryland, Louisiana (No. 3) and Texas (No. 1) had smaller diameters. Those of N Carolina
source (No. 10) showed best average diameter, Diameter growth of loblolly pine was twice
as much as that of Japanese red pine expected from the yield table for the best site (Figure 5).

From the results shown above, it is concluded that seed lots from N. Carolina and Maryland
resulted in high survival and vigorous growth at ONEYAMA test plantation. Therefore, we
may recommend to those who wish to introduce loblolly pine into the hilly regions in central
Japan that the provenances of northern parts of natural distribution such as Maryland and
N. Carolina are more advantageous and less risky, especially when the sites of planned planta-

tion are likely to suffer from cold injury.



