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Abstract: Taking plants of Pinus massoniana Lamb. from ten identical provenances in two test sites of
Laoshan Forest Farm in Chun’an County of Zhejiang Province (S1) and Shilong Forest Farm in Taizishan
Forest Farm Administration of Hubei Province (S2) as research objects, the variations of ring width,
early wood width, late wood width and ring stable carbon isotope ratio (8”C) value during its long-term
growth process and the differences in ring 8" C value among provenances were compared, and the factors
affecting ring 8" C value were analyzed. The results show that with the increase of ring, ring width of
P. massoniana in two test sites firstly decreases and then increases slightly in general; early and late
wood widths in S1 test site both firstly decrease and then increase slightly, while those in S2 test site
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decrease slowly; ring 8°C value of P. massoniana in two test sites shows a tendency of “increase—

decrease—increase—decrease”. The means of 8" C value of different ring segments in SI and S2 test sites
are —26. 48%c — —25. 19%0 and —25. 71%0 — —25.05%o, respectively, and the mean of 8”C value of

different ring segments in S2 test site is higher than that in S1 test site. The variance analysis result shows

that there are extremely significant ( P <0.01) differences in means of 8”C value of different ring

. 13 . .
segments of P. massoniana among provenances; overall, 8 C value of different ring segments from

provenances in high latitude area is successively higher than that from provenances in middle and low

latitude areas. The correlation analysis result shows that ring 8" C value of P. massoniana in two test sites
shows significant ( P<0.05) positive correlations with latitude and aridity index of provenance locality,
significant negative correlations with annual mean temperature, annual precipitation, precipitation from
May to September and = 10 °C annual accumulated temperature and latitude difference between
provenance locality and test site, significant or extremely significant negative correlations with ring width
and early wood width, and unsignificant negative correlation with late wood width. It is suggested that the

variation of ring 8 °C value of P. massoniana among different provenances is rich, which is a result of

long-term adaption to environment of provenance locality. Site environment and radial growth both have

some effects on fractionation of carbon isotope during nitrogen fixation process of P. massoniana.

Key words: Pinus massoniana Lamb. ; ring; stable carbon isotope ratio; provenance; correlation analysis
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Table 1 Geographical location and climatic factors of ten provenance localities and two test sites tested

IR/ C

FEREKE/mm 5 HZE 9 AR/KE/mm

=10 CAEME/C

i 5. 2 44 - R
im““] '%E /I‘.&_ Annual mean Annual Precipitation from +J§%E*ﬂﬁz =10 °C annual
Place”’ Latitude Longitude . . Aridity index

temperature precipitation May to September accumulated temperature

Pl N24.78° E113.27° 20.4 1 622 936 0. 88 6 497

P2 N24. 83° E110. 82° 19.6 1 740 1078 0.76 6 388

P3 N25.33° E117.67° 18. 1 1 865 1053 0.78 5620

P4 N26. 23° E109. 15° 16.6 1 461 866 0.71 4 665

PS5 N27.08° E114.92° 18.7 1 563 812 0. 84 5 659

P6 N27. 62° E119.07° 16.4 1469 850 0.92 5522

P7 N28. 47° EI11.30° 16.4 1705 998 0.94 5049

P8 N29. 60° E114. 38° 17.1 1514 853 1. 06 5154

P9 N29. 72° E118.28° 16.7 1774 986 0.65 5151

P10 N32.35° E106. 83° 16.8 1122 828 1.20 5075

S1 N29. 62° E119. 05° 17.2 1530 825 0.83 5410

S2 N30. 30° E114.28° 16.4 1 094 789 1.02 5050

Dp1 U RFLIER Ruyuan of Guangdong; P2: | Pi4%3 Gongcheng of Guangxi; P3: K E Yongding of Fujian; P4 $tINZLF- Liping of Guizhou;
P5. VLV Ji'an of Jiangxi; P6: #iVL.PKIC Qingyuan of Zhejiang; P7: Wi %4t Anhua of Hu'nan; P8 #iJLiE 111 Tongshan of Hubei; P9 ZE#)
& Tunxi of Anhui; P10 PUJI[RGYT. Nanjiang of Sichuan; S1: #i{T.¥#% Chun’an of Zhejiang; S2: WL K F 11 Taizishan of Hubei.
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Fig. 1 Variation characteristics of ring width of Pinus massoniana Lamb. in test sites of
Chun’an of Zhejiang (S1) and Taizishan of Hubei (S2)
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Fig. 2  Variation characteristics of ring 8“C value of Pinus
massoniana Lamb. in test sites of Chun’an of Zhejiang ( S1) and
Taizishan of Hubei (S2)
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Table 2 Analysis results of variance and variation of 8 C value of different ring segments of Pinus massoniana Lamb. in test sites of Chun’an of

Zhejiang (S1) and Taizishan of Hubei (S2) D

T 5 5 R K %
R B Ring segment 7 Mean square ¥J{/ %0 Mean Coefficient of variation
45 No. 2% Ring number A B AXB S1 S2 S1 S2
| 4-5 11. 6415 0. 906+ 0. 432 -26.48 -25. 66 3.07 3.16
I} 6-10 3,627 %% 0. 726 0. 600 -25.99 -25.50 3.08 3.12
I 11-15 2. 675 0. 554 % 0. 374 -25.82 -25.44 3.25 3.18
v 16-20 2. 1863 0. 900 0. 3245 -25.98 -25.60 3.45 3.71
A% 21-25 1. 699 1. 053 0. 432 -25.19 -25.05 3.44 3.41
Vi 26-30 3,250 0. 818 0. 225 -25.91 -25.44 3.70 3.92
VI 31-33 0. 821 0. 806 0. 587 -25.94 -25.71 5.06 5.61
YA Mean 3. 160 0. 666 0. 240 -25.90 -25.49 3.58 3.73

I)A; I IS 5, Test site; B FhE Provenance. *%. P<0.0l.
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Fig. 3 Radial change of ring 8" C value of Pinus massoniana Lamb. from different provenances in
test sites of Chun’an of Zhejiang (S1) and Taizishan of Hubei (S2)
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Fig. 4 Regression analysis on ring 8" C value of Pinus massoniana Lamb. and main environmental factors of provenance locality

SEILFRI WTIEZE (ST AL K11 (S2) 56
D EEAATRES" C A SRR Fr) 285 F2 R T 15 8 4 4K
i35 (P<0. 05) IEAHSG, S 6 iy 4F 2413 AERFEK 12 |
5 H %9 ARKEM=10 CAEFRIR B E 7R,
2.2.2 FrRAXI B B EAGH R X2
IR AR 10 NFPIE S BAMEARS" C H -5 il Al
I S A R 22 H AT A 00, S5 I 5, 4

-6
—24.6 T T T T 1

-25.2

-25.8

813C/%e

-26.4

-27.6

@ . WITLVE AR 5 Test site of Chun’an of Zhejiang; O WdL K F 1L
R 5 25 Test site of Taizishan of Hubei.

B 5 DEMRERS"CESHIFEMINKE SESEEME (D) RESH

Fig. 5 Regression analysis on ring 8°C value of Pinus massoniana
Lamb. and latitude difference (D) between provenance locality and
test site
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Table 3  Analysis on correlation of ring §°C value of Pinus
massoniana Lamb. in test sites of Chun’an of Zhejiang ( S1) and
Taizishan of Hubei (S2) with its radial growth indexes'’

AEHES" C M MR E R B
TR 5 Correlation coefficient with ring 8" C value
Test site AR TR PR ERE Wbt 56 BE
Ring width Early wood width  Late wood width
S1 -0. 133 —0. 1883 -0.092
S2 =0. 119 —0. 1483 -0.112
# 3 P<0.05; #%; P<0.01.
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