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Slash Pine Provenance Tests
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Abstract Slash pine ( Pinus elliottii ) provenance tests with 47 provenances from 8 states of the
United States were conducted in Forestry Research Institute of Nanning Prefecture, southern China
from 1983 to 1984. Taishan slash pine of Guangdong province, Pinus taeda of Anhui province and
local Pinus massoniana were applied as controls. A randomized block design with 4 or 5 duplications
was used. It showed significant variations among different provenances of slash pine. The growth
variance of slash pine was geographicgradual change, the others changed randomly. The superior
provenances distributed from louisiana to Forida. The main climate factors influencing grow th of

slash pine are average annual temperature, average temperature in January and annual rainfall.
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1 1983 . 1984
Table 1 Provenances of slash pine seed orchard planted in 1983 and 1984

1 6 ~9
Average Average Annal Rainfall Frost—
No. Provenance Latitude Lon%itude annual minim um rainfall from June free days Planted
() () temperature tem perature to Sep. time
(C)H in Jan. (C) (mm) (mm) (d)
1 s 34 5 79.0 16.9 1. 87 1210. 0 525.3 225 1983
2 s 34 0 80. 5 17. 4 2.31 1150. 0 517.9 236 1983
3 s 330 80. 5 18.0 2.92 1125. 0 498. 6 241 1983
4 s 32 0 82.0 19.2 5.12 1200. 0 546. 6 245 1983 1984
5 R 310 81.0 20. 4 7. 48 1360. 0 741. 9 282 1983 1984
6 R 32 0 83.5 19.5 4. 75 1260. 0 477. 8 249 1983
7 s 29. 5 81.5 21.2 9. 68 1300. 0 663. 9 337 1983
8 R 305 81.5 20. 5 7. 37 1325. 0 707. 4 299 1984
9 s 300 83.5 20.2 8. 86 1420. 0 715.3 305 1983
10 s 305 81.5 20. 5 7. 37 1325.0 707. 4 299 1983 1984
11 s 30 5 87.0 19. 8 8. 20 1560. 0 659. 6 292 1983 1984
12 R 3L 5 89.0 19.2 4. 18 1530. 0 497. 1 233 1983 1984
13 s 34 0 79.0 17. 4 2.31 1150. 0 517.9 236 1983
14 s 305 83.5 19. 6 5. 50 1400. 0 682. 5 267 1983
15 s 30 8 85.3 20.0 6. 27 1735. 0 757. 4 267 1983
16 s 310 89.0 19. 2 4. 18 1520. 0 497. 1 233 1983
17 s 300 94. 0 19.9 6. 60 1400. 0 548. 7 321 1983
18 s 3L 5 87.0 18. 4 3. 69 1360. 0 475.2 261 1983
19 s 300 81.5 21.0 8. 58 1310. 0 675. 4 285 1983
20 s 310 93.5 19.7 5.28 1560. 0 468. 1 247 1983
21 s 350 79.0 16.3 2.15 1335. 0 602. 5 237 1984
22 R 31. 0 89.0 18.6 3.63 1485. 0 478. 8 227 1984
23 1983 1984
24 1983 1984
25 1983 1984
2 1984
Table 2 Provenances of slash pine natural stands provided by Mr. Wangqiwu in 1984
1 6 ~9
Average Average Annal Rainfall Frost—
No. Provenance Latiotude Lo ng;itude annual minimum rainfall from June  free days
() () temperature temperature to Sep.
() in hn. (C) (mm) (mm) (d)
1 Nobile, Ala 30. 8 88.2 19. 4 6. 16 1642 639. 1 274
2 Escam bia, Fla 30. 6 87. 4 19. 8 8. 20 1560 659. 6 292
3 Bleckley, Ga 32.5 83. 4 18.7 3.63 1176 422. 9 246
4 Bibb, Ga 32.8 83.6 19.5 4. 57 1260 477. 8 249
5 Bibb, Ga 32.8 83.6 19. 5 4. 57 1260 477. 8 249
6 Camden, Ga 30. 8 81. 8 20. 4 9. 68 1358 741. 9 299
7 W ashington, G 33.0 83.0 17. 8 3.03 1188 416. 1 231
8 St Tammany, La 30. 6 90. 2 19. 6 6. 37 1501 535. 4 269
9 Harrison, Miss 30.5 89.0 20.0 6. 44 1573 557. 3 269
10 Geogitow n, S 33.5 79. 4 17. 4 2.31 1150 517.9 236
11 Levy. Fla 29.2 82. 8 22.2 10. 10 1265 771. 9 348
12 Polk, Fla 28.0 81.6 22.8 11. 61 1362 815. 3 347
13 St Tammany, La 30. 6 90. 2 19. 6 6. 37 1501 535. 4 269
14 Galew ood, Ala
15 Dellw ood, Fla
16 Pensacole, Fla 30. 3 87.2 20.0 8. 20 1560 659. 6 292
17 Springhill, La 33.0 93.3 18.9 3.58 1315 334. 8 243
18 Leakesville, Miss
19 Riegel Paper,N. C
20 Eight Oaks, S. C
21

I A 20005 8A % 1A% 3 207



1983 5 , . o = 11 , F 242 4. 28,
R 11 . 1984 0.52- 0. 77, s
20 , ,
o 1 2 . . , 6
2.2 1 ( R y 3 | R » 6
1982 . 1983 ., 6 ~8 , o130 ( , , 14
, . , 1983 . 1984 ( , » 18 ( , )
275m< 2.75 m, 4 , 25 (X s s
5) , 9 . 1984 (17) 11 :
30 3m, 5 R 4 . .
2.3 7.9%%. 11.5%-. 4. 5%%. F 180~ 4.01,
| . 044 0.75, 11 ,
Genstar . (A% ) N .
/ .
,Xi = arcsin Xy, 9. 11%. 8.78%. 7.9P%. .
'
,Xxjj = Xy+ 1, o B Q ,
3
31 3.1L.2 1984
3.1.1 1983 .
3 , , 1984 5 , 1983
3 1983
Table 3 Variance analysis of slash pine between provenances planted in 1983
Tree height Diameter
F F
Year Fluc tuation F value V ariable h? Fluctuation F value Variable n
(m) (% ) Heritability (cm) (% ) Heritability
1983 0. 17— 0. 26 4. 28 36. 48 0.77 0.70- 117 4. 01 37.27 0. 75
1984 0. 86~ 1.22 2 97 26. 80 0. 66 3. 18 423 2.07 17. 23 0. 51
1985 1. 92—~ 2.35 4 11 33.97 0.76 6. 06~ 7. 06 2.35 1355 0. 57
1986 2.82~ 3.34 2 43 22. 45 0. 59 5.5+~ 694 2.33 19.01 0. 57
1987 3. 82~ 4. 56 2 45 22. 50 0. 59 7.09- 8 26 2. 68 25.56 0. 62
1988 4. 74~ 5. 48 2 08 19. 62 0.52 8. 63 9.92 1. 90 16 57 0. 47
1989 5. 76~ 6. 60 2 78 27.29 0. 64 9.56- 10. 98 2. 86 29. 60 0. 65
1990 6. 74~ 7. 58 3 02 29. 60 0. 67 10. 99~ 11. 93 3.25 29. 05 0. 69
1991 7.40~ 8.29 2 42 25. 00 0. 59 11. 19~ 12. 42 1. 80 12 48 0. 44
1993 8. 68~ 9. 68 3 38 27. 58 0.70 13. 28~ 14. 49 3.24 2653 0. 69
FO.(E: 1. 78,F(10] = 2. 26
4 1984 (8 )
Table 4 Variance analysis of slash pine natural stands between provenances
Tree height Diameter
F F
Year Fluc tuation F value V ariable h? Fluctuation Fvalue Variable h?
(m) (% ) Herntability (cm) (%) Heritability
1984 0. 07~ 0. 17 7. 29 56. 26 0. 86 0.28- 048 2. 62 24. 50 0. 62
1985 0. 17— 0.57 8 07 57. 41 0. 87 1. 64~ 2 69 1. 90 15 36 0. 47
1986 0. 54~ 1.32 6 15 50. 92 0. 84 4. 10~ 5 69 2.74 25. 43 0. 63
1987 1. 24~ 2. 28 4 22 40. 12 0.76 2.74 370 1. 31
1988 2.20~ 3.29 2 45 23.13 0. 59 4. 89~ a 69 1. 40
1989 3. 04~ 4.55 352 34. 22 0.72 5.48- 8 54 3.00 28 58 0. 66
1990 4. 11— 6. 07 379 36. 35 0.73 7.52- 10.73 2. 80 2693 0. 64
1991 4. 88~ 6. 87 3 01 29. 37 0. 67 8.36- 11.89 2.28 20. 90 0. 56
Foos= 1L 70, Fopor= 2. 12.
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Table 5 Correlation coefficient of geography and climate

with growth of provenances planted in 1983

Factor Tree height Diameter
Latitude 0. 4224 0. 4398
Longitude - 0.2764 - 0.4445
Average annual temperature — 0.4148 - 0. 3384
1 . Average minimum 0.4738  — 0. 4035
temperature in Jan.
Annal rainfall - 0.4808 - 0.5914
6 ~ 9 Rainfall from June 0.4223 - 0.3753
to Sep-
Frostdree days -0.3736 - 0.3028
Foo1 = 0. 4555, Fo.05 = 0. 3887
3.5
5
(14 ), (6 ),
(13 ) (3 ),
(1), (18 )
11
N 100 1% 5 8Fk.
23. 38%.
( 224 Continue on page 224)
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Fig. 1 The RAPD patterns generated by primers Ss (A)
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