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RATIOS IN TREE RINGS OF PINUS
MASSONIANA ON DINGHUSHAN
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(South China Institute of Botany, Academia Sinica> Guangzhou, 510650, China)

Abstract  The carbon isotope ratios in tree rings of Pinus massoniana growing in
Dinghushan, a Subtropical Nature Biosphere Reserve(DSNBR), and nearby factory site
were studied to understand the human activity in relation to atmospheric CO2 change. In
two sampling sites of core area of DSNBR(relative clean control), the §°C value of tree
ring in matured trees did not show a significant downward trend in the period from 1965

1992, but infour sites of opened tour area in non—core forests the average yeardeclinerate
of 8°C tree ring was— 0.026%o in 1965 1992 and — 0.044%0 in 1980 1992. By contrast,
8" C value in factory area increased with time. A negative correlation was observed be—
tween 8 C either with basal area or with canopy shade density. Over the long term period,
the ratios of Ci/Ca were only slightly changed by different types of human activity. The

calculated CO2 increasing rates from 1980 to 1992 in control, tour and factory area were 0.

68, 0.98 and 2. 30 pL./L per year, respectively. In 1994, da of forest atmospheric CO2 in
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tour area and factory area were lower than that in core control area by — 0. 18%0 and

— 0.44%o, respectively.

Key words: human activity, tree rings of Pinus massonoana, 5’ C, 6a, CO2 concen—
tration.
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Fig I Changes of 83C values in tree ring of

Pinus massoniana from Baiyun forest ( Control site)
BR, on the way to Baiyun temple; BSP, Baiyun forest
sentry post. Each point in Fig 1 5 is the mean
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Fig-2 Changes of 8°C values in tree ring
of Pinus massoniana from tour site
PF, Man-made pine forest; QSP, Qingyun forest
sentry post; HW, High way side; FP, Feishui pond

—24 He—=%)
—24.5
E,E —25
5 aDs
2, —25.5
—26] Sz
—26. §
—27 A . A )
1958 1965 1975 19285 1995
048] Time
3 N
(SZ, ; GDS, )
Fig-3 Changes of 6°C values in tree
ring of Pinus massniana from factory site
SZ, Shenzhen; GDS, Guidingshan
( )
, 4



128 17

3 13
1965 1992 s’c — 0. 026%o, 0°C
1980 , — 0. 0031%o,
_ 0.044%0
~201 A —20r B
- — Y=0.0008 x—23. 45 _ — Y =26.07—0. 026 X
2 + rw=0.053 2 + r=0.9107
X-u —24
-EJ + ¥ 3 t+ ¥ t * + s * + +
> —26 —26
—28 —28
-30 i N L L L 1 4 —30 . N .+ L L N ,
1960 1965 1970 1975 1980 1985 1990 1995 1960 1965 1970 1975 1080 1985 1990 1995
@ Time MFA] Time
4 o"c
Fig.4 The yearly variation rate of 8°C value in tree ring of Pimus massoniana
A, Control site; B, Tour site
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Table 1 The correlation between tree ring §°C, basal area increment and
canopy shade density during fast growing period of Pinus massoniana
d3cC
Average OBC BAT CSD
T ype Site N
(= %o) (cm?/ 5a) (%)
CK (BR) 25.59+ 0.24 15 161 90
(BSP) 24.88+ 0.31 33 150 80
(FP) 24.23+ 0.26 26 167 80
TA (Qsp) 25.33+£ 0. 11 13 49 90
(HW) 25.23+ 0.26 13 179 60
(PF) 24.52+ 0.27 22 171 25
BAI. Basal area increment: CSD. Canopy shade density: TA, Tour activity-
2.3 CO2 Oa
1994 5 10 15m CO2
( ) CO> ) 3 )

Sa: (1) Sa= - 23.4+ 5349.3/Ca, Francey''; (2) da= - 22.87+ 5073/

Ca. Broadmeadow'''; (3) da= 6703(1/[ CO2])— 28.3%o, Sternberg'"
2 O , €O
da 0.18%o0 0. 44 %o CO2
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Table 2 Effect of human activity on the concentration and 6 a of atmospheric CO; of forest
€O, da(- %)
T ype Site CO; Conc. (pL/L) (n (2) (3)
CK (BSP) 366. 8 9.04 8.82 10.0
TI (Qsp) 371.3 9.21 8.99 10.25
(HW) 370. 1 9.17 8.95 10. 19
P (GDS) 377.2 9.42 9.22 10. 53
(D, (2), (3) 3 Sa- (1), (2)and(3) were calculated form three formulas, respectively-
Ci/Ca(0.5>1) Ci (200 uL/L),
CO2 3 , 1955 1992 1980 1992 CO2
, 0.68 0.69 uL/L 1955 1992 CO2
, 1980 1992 1 ul/L CO2
2.3 uL/L
3 Q02

Table 3 Effects of different types of human activity on the rate of atmospheric

CO; increment in subtropical forest

1955 1992 1980 1992
Type of human act.
Increment( pL/ L) Rate(uL/L a) Increm ent( uL/ L) Rate(uL/L a)
CK 23.3 27.6 0. 69 7.5 8.8 0. 68
TA 21 28.0 0. 66 10 13.4 0.98
1P - - 21 34.3 2.30
. d'c \ s’c
[7, 21] 1 2 m , 513C
L (1) "2 . (3) CO-(
) Sternberg d'c , 34%
da  CO2, 66% 22 Dupouey 5
[ 20] , , 6I3C
1956 1992 , 1980 1992 5°c
1950 1990 5°C - 0.0184%0'™" |
1890 1970 §°C — 0. 016%o ) — 0.023%0 )y
CO2 1980 1 uL/L ,
0.3 uL/L CO2
, CO> LpL/L” 138 uL/L" 1.5 pL/L"
5°¢ 19644985 CoY
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