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Abstract; Taking test forests of Pinus tabuliformis Carr. from 23 provenances in Dongling Forest Farm of
Zunhua City of Hebei Province as research objects, comparison and variation analysis were conducted for
annual height growth increment of P. tabuliformis from each provenance at tree ages of 7-15 a, and the
correlations between annual height growth increment of P. tabuliformis from each provenance and climatic
factors in current and last years were researched by using redundancy analysis method. The results show
that the average of annual height growth increment of provenance from Beishan Mountain in Huzhu County
of Qinghai Province (P17) is the lowest (15.18 ¢cm) , while that of provenance from Heishan Village in
Luonan County of Shaanxi Province (P12) is the highest (23.50 cm) among different provenances, and
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the average of annual height growth increment is the lowest (12.48 cm) at tree age of 15 a and the
highest (26.42 cm) at tree age of 12 a among different tree ages. The variance analysis result shows that
there is a significant (P<0.05) difference in annual height growth increment among provenances at tree
age of 14 a, while there are extremely significant ( P <0.01) differences in annual height growth
increment among provenances at other tree ages; except for P17 provenance, there are extremely
significant differences in annual height growth increment among tree ages of other 22 provenances. The
variation analysis result shows that the averages of variation coefficients of annual height growth increment
of different provenances are 31.08%-49.72% , and those of different tree ages are 32.39%-45.10%. The
redundancy analysis result shows that 5 climatic factors have significant effects on annual height growth
increment of P. tabuliformis in total, and the influence from great to small is precipitation from Mar. to
May in current year, temperature at 20 cm underground from Mar. to May in current year, precipitation
from Jun. to Aug. in last year, precipitation from Sep. to Nov. in last year, and mean relative air humidity
from Mar. to May in last year. In which, precipitation from Sep. to Nov. in last year and mean relative air
humidity from Mar. to May in last year show positive correlations with annual height growth increment of
P. tabuliformis from test provenances; precipitation from Jun. to Aug. in last year and temperature at 20
cm underground from Mar. to May in current year show negative correlations with annual height growth
increment of P. tabuliformis from test provenances; precipitation from Mar. to May in current year shows
both positive and negative correlations with annual height growth increment of P. tabuliformis from test
provenances. Taken together, there are extremely significant differences in annual height growth
increment of P. tabuliformis among different provenances and tree ages in general, and height growth of
P. tabuliformis in test area is mainly affected by moisture factors especially precipitation.

Key words:; Pinus tabuliformis Carr.;
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Table 1 Origin information of test provenances of Pinus tabuliformis Carr.

i AR

7 4 WHR/m

No.  Origin Longitude  Latitude  Altitude
Pl LT TP /A Bakeshu Town in Kaiyuan City of Liaoning Province E124°40"  N42°20’ 150
P2 LT E =1l Sanshan Mountain in Suizhong County of Liaoning Province E119°42"  N40°13’ 150
P3  NZ AR X A e S K SH Heyong Town in Keshkten Banner of Inner Mongolia Autonomous Region E117°30" N43°18' 1500
P4 NZEH HIA X T E 2B BLAE Heilihe Town in Ningcheng County of Inner Mongolia Autonomous Region E118°27" N41°23’ 1 100
P5 NS A VA XA 711 Wula Mountain in Damao Banner of Inner Mongolia Autonomous Region E109°10"  N40°50' 1 750
P6 b VE HIkIAAT Dayu Village in Qianxi County of Hebei Province E118°18"  N40°07’ 400
P7 b B35 E MRS £ Yangebai Township in Weichang County of Hebei Province E119°10"  N42°04' 1020
P8 P TR EF KWK Qianwujiagou Village in Ningwu County of Shanxi Province E111°59"  N38°40’ 1 100
P9 PG48 3K E 231 Xiaowen Mountain in Wenshui County of Shanxi Province E115°50" N37°47’ 1 300
P10 1P DK E A AT Zhongeun Village in Qinshui County of Shanxi Province E112°02"  N35°30’ 1620
P11 BEVPEE #EB B P £ Yaoping Township in Huangling County of Shaanxi Province E108°52"  N35°28’ 830
P12 BeVEE R EL B ILAS Heishan Village in Luonan County of Shaanxi Province E109°48"  N34°00’ 1450
P13 [BRVEE TR KOt Huoditang Forest Farm in Ningshan County of Shaanxi Province E108°19" N33°19’ 1 650
P14 FRMEABX B L BB 2211 Helan Mountain in Helan County of Ningxia Hui Autonomous Region E105°53"  N38°59’ 2 400
P15 HR& ¥z 25 Bl Hasi Mountain in Jingyuan County of Gansu Province E104°45"  N36°30" 2300
P16 HIREPYEIKFIE S Zhangjiazhuang Township in Liangdang County of Gansu Province E106°16"  N33°53’ 1 600
P17 HiE HBE I Beishan Mountain in Huzhu County of Qinghai Province E102°00" N37°18’ 2 490
P18 DUJI[4E JLZEIH BB 112 #£3% Nanping 112 Forest Farm in Jiuzhaigou County of Sichuan Province E104°05"  N33°10’ 2 500
P19 PUJII4 B & 302 k3% 302 Forest Farm in Lixian County of Sichuan Province E103°15"  N31°23' 2500
P20 R ZRN BB L Laojun Mountain in Luanchuan County of Henan Province E111°20" N33°57’ 1410
P21 TIFGE N £ H I Wangou Village in Neixiang County of Henan Province E111°56" N33°10’ 1520
P22 1A% Z& 15 A1 Houshiwu in Taishan Mountain of Shandong Province E117°06" N31°15’ 1200
P23 b4 LT 4 BZ £ Dongling Township in Zunhua City of Hebei Province E117°57"  N40°12' 120
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Table 2 Comparison on annual height growth increment of Pinus tabuliformis Carr. of different provenances and tree ages ( XxSD)

FhgE D ANFEIERE S 4K E/ecm Annual height growth increment at different tree ages

Provenance') 7a 8a 9a 10 a 11 a 12 a 13 a 14 a 15 a YI{E Average
Pl 20.77+6.78 26.64+6.78 29.07+6.03 21.71+£9.53 22.95+7.16  28.00+11.88 18.82+9.15 13.82+6.59 14.43+5.91 21.95+9.34
P2 19.53+9.72  26.75+9.72  29.81+5.79  26.47+8.58  23.78+5.53  27.34+7.74 18.85+7.91 12.47+5.60  13.18+6.87 21.81+9.32
P3 14.50+£6.99  17.63+6.99  23.19+7.83  24.19+8.53  24.56+8.65 21.63+9.36 12.75+4.40  17.50+6.78  12.97+5.80 18.07+8.56
P4 15.79+5.95 17.09+5.95 21.74+7.22 19.38+6.75 23.24+8.25 27.74+14.28 13.82+6.79 11.03+6.31 11.81+5.44 17.96+8.21
P5 15.61+7.12  20.72+7.12  24.47+9.81  23.31+£7.40 24.42+7.68 27.67+8.90 16.25+6.78  15.44+6.73 10.81+4.92 19.37+8.88
P6 16.03+5.98  31.91+£5.98  27.06£9.07  24.72+6.42  25.88+6.11 32.50+10.20 15.44+£5.76  13.61%5.71 10.69+5.26 21.47+10.30
P7 14.70+7.43 17.60+7.43 19.33+5.89 17.93+4.91 22.50+4.17  25.30+9.85 15.90+6.72 14.77+6.07 10.97+3.88 17.10+7.75
P8 13.60+4.44  20.56+7.58  21.74+8.25  20.62+8.47  20.76+6.58  22.76+9.40 11.71+4.85 18.59+8.88 12.94+5.78 17.88+8.11
P9 17.53+5.64  20.00+5.64  23.93+8.49 18.83+5.18  21.87+5.48 25.77+6.83 14.93+5.86  14.32+4.71 14.50+4.74 18.95+7.48
P10 12.94+4.42 19.19+4.42 19.69+5.25 18.19+7.20 19.47+7.32  23.47+9.20 16.50+6.01 14.66+6.82 11.41+5.18 16.94+7.31
P11 16.03+7.41  23.19+7.41 26.94+6.13  24.69+7.91  25.53+7.81 35.41x7.96 18.78+5.85 18.34+5.36  13.06+5.59 21.99+9.32
P12 18.29+6.98  23.43+6.98  34.93+9.89  32.14+7.46  29.21+9.45 32.14x+10.23  16.79+4.85 16.32+6.75 14.68+5.44 23.50+10.65
P13 18.40+8.89 26.53+8.89 30.13+£9.73 22.53+7.25 25.40+8.71  28.03+13.33 15.37+6.49 11.93+5.89 11.60+5.53 21.25+10.55
P14 12.93+5.01 16.59+7.09  20.00+6.01  20.56+7.59  22.88+6.84  20.22+7.58 12.94+6.93 14.03£7.00  11.63+5.31 16.57+7.34
P15 15.53+6.39  18.41£6.39  16.25+7.19 18.06+7.54  20.03+7.62  17.07+6.71 10.14+4.61 16.82+8.38  10.91+5.41 15.52+7.05
P16 22.25+8.93 28.47+8.93 24.75+11.49 19.88+9.02 21.97+7.31 27.34+8.47 13.97+5.33 13.84+6.43 11.31+5.15 20.48+10.11
P17 17.69+6.39  16.31+5.39  17.06+7.99 15.25+5.44  15.79+7.56  15.53+7.57 13.61+6.40  16.30+5.07 12.25+4.66 15.18+9.44
P18 17.18+8.02  17.79+8.74  21.35+10.66 23.08+11.00 17.83+8.67 20.33+11.25 11.00+6.19 9.56+4.22 6.81+3.05 16.57+7.95
P19 16.64+7.23 23.50+7.82 27.31£12.00 26.81+13.34 22.88+8.01 24.38+9.83 12.65+5.47 17.14+7.99 14.65+5.92 20.27+9.02
P20 16.75+5.87  21.44+5.87  27.19+8.43  25.63+6.48  24.38+7.74  33.44+8.68 16.62+6.12  15.29+7.14  15.25+6.63 21.46+9.30
P21 15.82+6.22  26.44+6.22  32.85£8.98  29.32+12.32 26.59+6.92 30.59+11.31 16.56+7.00  13.40+6.08  16.27+7.11 22.55+9.92
P22 15.40+5.75 19.53+5.75 20.79+6.30 29.50+12.68 30.07+12.10 31.17+9.35 17.23+8.52 13.23+6.30 12.00+4.94 20.22+9.89
P23 21.35+6.52  25.73+6.52  27.92+8.13  25.46+12.15 28.62+9.73  28.08+10.33  19.04+5.80  13.42+6.15 12.35+5.24 22.48+10.23

Y Average 16.75+7.39 21.94+9.42 24.70+9.41 22.84+9.28 23.53+£8.18  26.42+10.72 15.21+6.62 14.65+6.81 12.48+5.66

DP1,P2. iL 744 Liaoning Province: P1. JFJF T /\#f#) 44 Bakeshu Town in Kaiyuan City; P2. £Z71.8 = 11| Sanshan Mountain in Suizhong County. P3-
P5. W& H BIE X Inner Mongolia Autonomous Region: P3. v A T R A KR Heyong Town in Keshkten Banner; P4. T hk E B By 5E Heilihe
Town in Ningcheng County; P5. K HE L H7 111 Wula Mountain in Damao Banner. P6,P7,P23. {i[t44 Hebei Province: P6. FSRTE=SPN Y N Dayu
Village in Qianxi County; P7. 3 E A& H1 £ Yangebai Township in Weichang County; P23. BT 4B £ Dongling Township in Zunhua City. P8—
P10. (LV§44 Shanxi Province: P8. T & E ] 5% KWK Qianwujiagou Village in Ningwu County; P9. SC/K EL. #3111 Xiaowen Mountain in Wenshui
County; P10. KB AR Zhongcun Village in Qinshui County. P11-P13. BV 48 Shaanxi Province: P11. Bk HLIEHE S Yaoping Township in
Huangling County; P12. & E 2 A Heishan Village in Luonan County; P13. TR E K Hh AR Huoditang Forest Farm in Ningshan County. P14.
T H ik A6 X B 22 258 22 11) Helan Mountain in Helan County of Ningxia Hui Autonomous Region. P15,P16. k4 Gansu Province: P15. ¥t H
M5 Ll Hasi Mountain in Jingyuan County; P16. B4 ELik K1 £ Zhangjiazhuang Township in Liangdang County. P17. 751445 I B B4t 1l Beishan
Mountain in Huzhu County of Qinghai Province. P18, P19. PUJI| 48 Sichuan Province: P18. JLZEIH HEEE 112 #ip Nanping 112 Forest Farm in
Jiuzhaigou County; P19. PHEL 302 #£3% 302 Forest Farm in Lixian County. P20,P21. V544 Henan Province: P20. Z8)1| HZE 11 Laojun Mountain in
Luanchuan County; P21. W2 BN Wangou Village in Neixiang County. P22. A48 2211 5 A 3 Houshiwu in Taishan Mountain of Shandong

Province.
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Table 3  Analysis on variance of annual height growth increment
among provenances of Pinus tabuliformis Carr. at different tree ages

W/ a ¥ H F{H P1H

| Tree age Mean square  Degree of freedom  F value P value

7 [ _
em) , ZE W 12.25 17'6? Cmi_ 7 192.243 22 4.481 0.000
PN TR]— 1 23 ATl AR o AR K i i KA S e/ 8 298.407 2 3.982 0.000
ﬁﬂ/ﬂ%ﬁ%’*%ﬁ%\ 12 a %j{,y‘j 19.88 Cm;ﬂiﬁ%\ 13 a % 9 359.463 22 4.792 0.000
) i L 10 258.477 22 3.424 0.000
/N, R 8.90 em,,  FBASEAN [ AR 4 R A1 i A 1 Y, 1 196.372 2 3251 0.000
IS 12 a e (26.42 ¢m) , 28 0E 4 15.53 ~35.41 cm; 12 441.234 22 4.601 0.000
. 13 98.018 22 2.324 0.001
W 15 a el (12.48 cm) W }6.81~16.27 em, 1 96,082 " Lois 0035
212 FESHER AREMBIIAEEERKEDR 15 96.742 22 2293  0.001
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Table 4 Analysis on variance of annual height growth increment among tree ages of Pinus tabuliformis Carr. from different provenances

R ¥J5 F FiH PA Fig D ¥y B F{& Pa
Provenance®’ Mean square  Degree of freedom F value P value ||Provenance! Mean square  Degree of freedom F value P value
P1 427.041 8 6.363 0.000 P13 739.081 8 9.563 0.000
P2 680.580 8 11.468 0.000 P14 265.016 8 5.644 0.000
P3 361.588 8 6.123 0.000 P15 195.066 8 4.076 0.000
P4 588.520 8 9.047 0.000 P16 610.653 8 7.880 0.000
PS5 539.143 8 9.010 0.000 P17 52.607 8 0.519 0.841
P6 1 043.336 8 18.209 0.000 P18 407.844 8 4.764 0.000
P7 280.696 8 6.143 0.000 P19 456.473 8 4.977 0.000
P8 282.654 8 4.761 0.000 P20 731.206 8 12.377 0.000
P9 232.550 8 4.337 0.000 P21 1 097.670 8 14.534 0.000
P10 228.400 8 5.184 0.000 P22 774.667 8 8.299 0.000
P11 725.385 8 15.024 0.000 P23 513.323 8 6.641 0.000
P12 891.969 8 14.153 0.000

DP1,P2. il T4 Liaoning Province; P1. JFJEHT /\ B4 Bakeshu Town in Kaiyuan City; P2. 4% 5. =[] Sanshan Mountain in Suizhong County. P3-
P5. P57 HIA X Inner Mongolia Autonomous Region: P3. F¢ 1T 5 51 & 7K 5 Heyong Town in Keshkten Banner; P4. %3 5 2 HLUJn 4 Heilihe
Town in Ningcheng County; P5. K HE L H7 111 Wula Mountain in Damao Banner. P6,P7,P23. {i[t44 Hebei Province: P6. i 7 E ks i Dayu
Village in Qianxi County; P7. Fl37E#EREH1 £ Yangebai Township in Weichang County; P23. AL T Z4:F% £ Dongling Township in Zunhua City. P8-
P10. 117545 Shanxi Province: P8. T uCH-F %= K IH K Qianwujiagou Village in Ningwu County; P9. 7k B 223011 Xiaowen Mountain in Wenshui
County; P10. 307K E-H A F Zhongeun Village in Qinshui County. P11-P13. BG4S Shaanxi Province: P11. Bk BB HE £ Yaoping Township in
Huangling County; P12. %55 EL 2111k} Heishan Village in Luonan County; P13. T EL Kk Hb 3 #K3% Huoditang Forest Farm in Ningshan County. P14,
T B % 315 X% 2% E 28 22111 Helan Mountain in Helan County of Ningxia Hui Autonomous Region. P15,P16. T4 Gansu Province: P15. 3t H
My 811 Hasi Mountain in Jingyuan County; P16. P4 ELiKkFKE £ Zhangjiazhuang Township in Liangdang County. P17. #1644 H. B B4k 1l Beishan
Mountain in Huzhu County of Qinghai Province. P18, P19. PYJI1 48 Sichuan Province: P18. JLZEJH H i HE 112 kg Nanping 112 Forest Farm in
Jiuzhaigou County; P19. BEE 302 #k3% 302 Forest Farm in Lixian County. P20, P21. {i[F§44 Henan Province: P20. Z8)I| B2 F 11| Laojun Mountain in
Luanchuan County; P21. W& 2R Wangou Village in Neixiang County. P22. 11448 Z2 111 5 A 35 Houshiwu in Taishan Mountain of Shandong

Province.
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Table 5 Coefficient of variation of annual height growth increment of Pinus tabuliformis Carr. of different provenances and tree ages

N [V A A o 2 I A S R B %

i Coefficient of variation of annual height growth increment of P. tabuliformis at different tree ages
Provenance")
7a 8a 9a 10 a Il a 12 a 13 a 14 a 15 a YJ{H Average
P1 32.64 25.45 20.74 43.90 31.20 42.43 48.62 47.68 40.96 37.07
P2 49.77 36.34 19.42 32.41 23.25 28.31 42.00 44.91 52.14 36.51
P3 48.21 39.65 33.76 35.26 35.22 43.27 34.51 38.74 44.72 39.26
P4 37.68 34.82 33.21 34.83 35.50 51.48 49.13 57.21 46.08 44.22
P5 45.61 34.36 40.09 31.75 31.45 32.16 41.72 43.56 45.49 38.47
P6 37.31 18.74 33.52 25.97 23.61 31.38 37.31 41.95 49.20 33.23
P7 50.54 42.22 30.47 27.38 18.53 38.93 42.26 41.10 35.37 36.31
P8 50.21 36.87 37.95 41.08 31.70 41.30 41.42 47.75 44.67 41.44
P9 32.17 28.20 35.48 27.51 25.06 26.50 39.25 32.91 32.69 31.08
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£E3RS5 Table 5 ( Continued)

N IRV A A o A I A S R B %

Fiig") Coefficient of variation of annual height growth increment of P. tabuliformis at different tree ages
Provenance"
7a 8a 9a 10 a Il a 12 a 13 a 14 a 15 a YIE Average

P10 34.16 23.03 26.66 39.58 37.60 39.20 36.42 46.52 45.40 36.51
P11 46.23 31.95 22.75 32.04 30.59 22.48 31.15 29.23 42.80 32.14
P12 38.16 29.79 28.31 23.21 32.35 31.83 28.89 41.36 37.06 32.33
P13 48.32 33.51 32.29 32.18 34.29 47.56 42.23 49.37 47.67 40.82
P14 38.79 42.74 30.05 36.92 29.90 37.49 53.55 49.89 45.66 40.50
P15 41.15 34.71 44.25 41.75 38.04 39.29 45.45 49.80 49.59 42.67
P16 40.13 31.37 46.42 45.37 33.27 30.98 38.15 68.14 63.22 44.12
P17 36.12 33.05 46.83 35.67 47.87 48.74 47.02 31.09 38.04 40.49
P18 46.67 49.13 54.93 47.66 48.63 55.34 56.27 44.14 44.72 49.72
P19 43.45 33.28 43.94 49.76 35.01 40.32 43.24 46.61 40.38 41.77
P20 35.04 27.38 31.00 25.28 31.75 25.96 36.82 46.70 43.47 33.71
P21 39.32 23.52 27.34 42.02 26.02 36.97 42.27 45.40 43.73 36.29
P22 37.34 29.44 30.32 42.97 40.24 30.00 49.45 47.62 41.17 38.72
P23 30.54 25.34 29.12 47.72 34.00 36.79 30.46 45.83 42.43 35.80

¥IH Average 40.84 32.39 33.86 36.62 32.83 37.34 41.64 45.10 44.20

D P1,P2. iL 744 Liaoning Province: P1. JFJF T /\H 41 Bakeshu Town in Kaiyuan City; P2. ZZH1-8 = 1] Sanshan Mountain in Suizhong County. P3-
P5. NS H A X Inner Mongolia Autonomous Region: P3. 5 {1 5i 5 i & 7K 4 Heyong Town in Keshkten Banner; P4. 7° 3% B 24 B[4 Heilihe
Town in Ningcheng County; P5. 35/ 247 ([1 Wula Mountain in Damao Banner. P6,P7,P23. JWJt44 Hebei Province: P6. if P4 B ik Dayu
Village in Qianxi County; P7. [l B ks & Yangebai Township in Weichang County; P23. BT AEK 2 Dongling Township in Zunhua City. P8-
P10. L7444 Shanxi Province: P8. T iE-HI R K WA Qianwujiagou Village in Ningwu County; P9. 37K B2 31l Xiaowen Mountain in Wenshui
County; P10. 30K E-H A #] Zhongeun Village in Qinshui County. P11-P13. BG4S Shaanxi Province: P11. Bk B EHE £ Yaoping Township in
Huangling County; P12. & H- B LA Heishan Village in Luonan County; P13. TR E K b IEAR Y Huoditang Forest Farm in Ningshan County. P14.
T 5 1% {18 X3 2% BB 2% 111 Helan Mountain in Helan County of Ningxia Hui Autonomous Region. P15,P16. k4 Gansu Province: P15. ¥t 5
4 1] Hasi Mountain in Jingyuan County; P16. P EIREES Zhangjiazhuang Township in Liangdang County. P17. T4 BB E b1 Beishan
Mountain in Huzhu County of Qinghai Province. P18,P19. VUJI[4 Sichuan Province; P18. JU%E 4 B 7 T 112 3% Nanping 112 Forest Farm in
Jiuzhaigou County; P19. HE 302 #£3% 302 Forest Farm in Lixian County. P20,P21. {i[E§45 Henan Province: P20. Z&)I| B &7 111 Laojun Mountain in
Luanchuan County; P21. N £ E. 774K Wangou Village in Neixiang County. P22. 11444 %% 111 /& £33 Houshiwu in Taishan Mountain of Shandong

Province.

22 EMEBEBRRESEKESSEETFHITRSN FEE BN, AN AR IS 1 A8 Ak, 38 52 SR R
B 23 MFNEIMAME S A KB SRR TR0 ARBREE A R ¢ 5] — S AS [R5 ] e A B9 A1 e A
TGS SR . G 5 ANRER T B E(P<0.05)  KEEA FHFAAEREE (P<0.01) 2% BFEEE
SR AOAFE R A K R S R B IMR U R S 4E B BB (P17) RSN oAy 22 ASFH IR [ 44 i 8]
3z S QMK Y4E3 AES AT 20 em i, WMREREREUAER R E2ZR, BT
F—4E6 AFE 8 AMKE F—49 AZF 11 ARA  FRUEIMAR A AR H 8] A% F S B il — 2%, HERR T
43 HES APRaSMRE (R 1), o RSB T, 02D W AR A A ]
o E—4E9 HE 1L HRKBM E—4E3 AR5 A FrIRERIMANAE AR KR AR 22 53 A9 D DR = b U ) 2
S 2 SAIRHE R S 23 AN RAE R AR K S, TS AR [T R RS [R) B8 A AT 5 AR i 22 e Y
RIEIEMX; B4 6 HE 8 HRKRMY4EZ A PR TRH T,
25 HHT 20 em 546 23 DR I 4E = WF5E 3¢ B . A5 R X6 4K AR K A7 7R I S AL
PR R AU AR 3 AR S ARKES 114 WP BRZ WIS A S B - Fe B XA 5 R
PGSR R R KR IE A S, 5 12 DR ImAS KM FERAEE T8 Rk, 2w B P A

AT o A R B R G IRRAE R T 257 b — AR A R ES R ZR [ K i B
AW R R WL XA AR A KA B (P<
3 dHibFrsE b 0.05) SR 5 AT 1, L —AF BN T

34,0 E—4 6 A& 8 AREKE  E—49 A
AR A KR ETFM M AS A KEEZNE 211 ABKEM E—43 A2 5 P2
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P1,P2. if T4 Liaoning Province: P1. FE T /\ K 55 Bakeshu Town in Kaiyuan City; P2. 2rp 2. = |1] Sanshan Mountain in Suizhong County. P3-P5.
NS HIAR X Inner Mongolia Autonomous Region: P3. 3@fl 3 i i 5 7k £ Heyong Town in Keshkten Banner; P4. 7* 3% B J& B Ja[4H Heilihe Town in
Ningcheng County; P5. IS HE L F7 11 Wula Mountain in Damao Banner. P6,P7,P23. {1t Hebei Province: P6. FSRIE= SN oY) Dayu Village in Qianxi
County; P7. B3 EL M1 % Yangebai Township in Weichang County; P23. AL 48 £ Dongling Township in Zunhua City. P8-P10. [LP544 Shanxi
Province: P8. T ECE AR K IAM Qianwujiagou Village in Ningwu County; P9. K B2 1) Xiaowen Mountain in Wenshui County; P10. K B gt
# Zhongeun Village in Qinshui County. P11-P13. BEF§45 Shaanxi Province: P11. #fg BIEHE S Yaoping Township in Huangling County; P12. %% 5 22
114} Heishan Village in Luonan County; P13. TBkE Kk Hi¥EHI% Huoditang Forest Farm in Ningshan County. P14. T B [A]ji% 1 i X 5% % BA% 22 111 Helan
Mountain in Helan County of Ningxia Hui Autonomous Region. P15,P16. 4 Gansu Province: P15. 35 E M5 B 1l] Hasi Mountain in Jingyuan County;
P16. P4 B3k K £ Zhangjiazhuang Township in Liangdang County. P17. %48 B B B4k 1l Beishan Mountain in Huzhu County of Qinghai Province.
P18,P19. PYJII48 Sichuan Province: P18. JUFEHH I 112 kg Nanping 112 Forest Farm in Jiuzhaigou County; P19. 1 H 302 #£4% 302 Forest Farm in
Lixian County. P20,P21. JA[F§4 Henan Province: P20. Z8JI| E. 2% 111 Laojun Mountain in Luanchuan County; P21. P £ B J7{AFT Wangou Village in
Neixiang County. P22. IR 22115 A1 Houshiwu in Taishan Mountain of Shandong Province. C1 F—4E6 HZE 8 AgKE Precipitation from Jun. to
Aug. in last year; C2: 244E 3 % 5 [ f#/K it Precipitation from Mar. to May in current year; C3: —4F 9 A % 11 H /K& Precipitation from Sep. to
Nov. in last year; C4: —4F 3 A% 5 A FH 55 SAHXHEE Mean relative air humidity from Mar. to May in last year; C5: 244E3 A& 5 AH#F 20 cm

#iE Temperature at 20 em underground from Mar. to May in current year.

Pl R AU 7R -5 I P A 1 A K 38 (P<0.05) A IG5 R F The figure only shows the climatic factors significantly ( P<0.05) correlated with annual

height growth increment of Pinus tabuliformis Carr.
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Fig. 1 Redundancy analysis on annual height growth increment of Pinus tabuliformis Carr. from different provenances with climatic factors
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