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Abstract: With the increasing concern to the global climate change, more and more attention has been paid
to the researches on plant carbon sink,in which terrestrial shrub plants occupy an important position in the
study of terrestrial ecosystem carbon sink. In this research, the correlation between biomass and organic
carbon density, distribution pattern and formation causes of 12 main shrub ecosystems in 69 sampling
points in different places in Central Yunnan were studied by sample plot investigation method. The results
showed that the aboveground biomass (AGB) ,underground biomass (UGB) and root shoot ratio (R/S) of
shrub were between 1. 13—2.03 t/hm”,0. 62— 1. 49 t/hm” and 0. 38 —0. 84, respectively. The fitting slope
of AGB and UGB between community and species was allometric growth,and the R/S of vegetation was
smaller than that of other vegetation types. The mean values of shrub carbon density, total litter carbon
density, soil organic carbon density and ecosystem carbon density were 60.434+22.12,25.60+7.32,24. 7=+
20.06,and 110. 74435, 34 t/hm”, respectively. There was little differences in the distribution and content
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of carbon in shrub layer between roots, stems and leaves,and it was mainly in stems (35. 57 %). The herba-

ceous carbon was mainly distributed in the underground part (15. 06 % —60. 45%). Mean annual tempera-

ture and mean annual precipitation had no effect on the correlation between biomass and R/S.

Key words: Central Yunnan; shrub plant; biomass; carbon density; environmental factor; distribution pattern
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Fig. 1 The location of the research site (a) and the layout of the sample plot (b)
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Table 1 Biomass of main shrub communities in Central Yunnan t/hm?*
HEARZ B
FE AT UER 7N YR
it e it R EB 4 My b EB 4

Q1 0.70+10. 38 0.65+7.97 0.50+6.91 0.60+5. 60 0.53+4.66 0.0140.55 2.99+6.01
Q2 0.62411.81 0.64+5. 22 0.49+3.01 / / 0.0140. 27 1.7643.39
Q3 0.68+11.90 0.65+3.70 0.65+16.57 0.68+1.24 0.647410. 40 0.0140. 10 3.30+7.32
Q4 0.61+6.78 0.614+8.03 0.5245.99 0.62=+0. 00 0.5740.00 0.0140.15 2.94+3.49
Q5 0.63+8.35 0.63+8.35 0.56+3.93 0.14+0.00 0.81+0.00 0.02+1.03 2.80+3.61
Q6 0.66+7.52 0.62+3.95 0.51+2.29 0.14=+0. 00 0.12+0.00 0.01+0.18 2.06+2.32
Q7 0.75+4.51 0.69+5.72 0.45+3.18 0.62+11.30 0.49+8.67 0.0140.08 3.00+5. 58
Q8 0.62+2,94 0.58+9. 38 0.52+4.54 0.55+13.77 0.44+10. 54 0.02+0.67 2.72+6.97
Q9 0.56+4.21 0.56+2.84 0.54+2.81 0.56+0. 00 0.58+0. 00 0.01%+0. 35 2.81+1.70
Q1o 0.57+5.12 0.57+28.29 0.54+2.69 0.51+3.95 0.55+16.50 0.01+0.10 2.74+9. 44
Ql1 0.76+6. 20 0.78+3.24 0.69+3.98 0.51+1.97 0.39+11.71 0.0140.04 3.14+4.52
Q12 0.62+2.79 0.64+4,72 0.56+8.73 0.59+6.45 0.52+1.65 0.01+0.10 2.94+4.,07
Q13 0.78+7.31 0.77+4.56 0.54+2.91 0.61+9.81 0.42+5.95 0.01+0.12 3.13+5.11
Ql4 0.71+3.23 0.76+17.28 0.52+3.47 0.59+5.68 0.40+9.40 0.01£0.05  2.970+6.52
Q15 0.6044. 06 0.68+8. 26 0.52+8.12 0.424+1.10 0.2143.21 0.0240. 21 2.44+4.16
Q16 0.61+5.87 0.69+6.39 0.4741.97 0.38+15. 32 0.39+3.58 0.0240. 26 2.55+5.57
Q17 0.70+5.45 0.80+6.13 0.66+0.97 0.54+9.10 0.49+6.83 0.02+0.33 3.22+4.80
Q18 0.62+0.77 0.65+1. 31 0.57+5.54 0.42+11.38 0.33+7.65 0.03%+0. 23 2.63+4.48
Q19 0.55+5.49 0.65+2.26 0.34+2.69 0.62+7.32 0.43+3.54 0.04+0.13 2.62+3.57
Q20 0.71+6.21 0.75%+5.50 78+4.65 0.50+6.07 0.51+6.45 0.03+0.12 3.28+4.83
Q21 0.65+8. 66 0.75+6.07 0.56=+6. 64 0.37+6.21 0.30+6. 94 0.03+0.06 2.67+5.76
Q22 0.75+6.63 0.83+2.26 0.54+8.17 0.63+6.40 0.43+12.33 0.0340.05 3.20%+5.97
Q23 0.79+2.73 0.66+3.59 0.60+13. 82 0.70+1.79 0.62+6.75 0.0340.07 3.40+4.79
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Table 2 Aboveground biomass, Underground biomass and R/S of main shrubs in Central Yunnan t/hm?
ER A i 5 R5E L FEAR G fe/ME ISP B {E FH
T V& M A=) (AGB) 69 1.13 2.03 1.67 1.67
R A YR (UGB) 69 0. 62 1.49 1.15 1.21
R (R/S) 69 0.38 0. 84 0.69 0.70
L/ Mo 1 AE Y (AGB) 78 0.98 1.67 1.28 1.24
R A R (UGB) 78 0.57 0.82 1.86 0.70
5t (R/S) 78 1.37 2.34 0. 69 1.88

BEVE K (R* =0. 367, [ 2a) i 4= ) 42 43 B 480
SRS T YR KFE (R =0. 194, & 2b) (£ 3),
A 0T B2 B R RN 0. 422 (95 % B A5 X 8]
0.170~0. 674>, 5 1 HAWM B FEM 2 75 (P <
0.01), FHIVE Hp b X F B NTEVE L S5 A9

BB A S A BC B . WA K S84 105 il
LB REE R 0. 586 (95% B {5 X [6] 0. 083 ~
1.088), 5 1 AN #2255 (P<<0.01), KUH
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Table 3 Distribution levels ofaboveground and Below-ground biomass of main shrub communities and species in Central Yunnan
238 LA FEA R* FRd 95 % B AR X 1] I
HEv& 23 0. 367 0.422 0.170~0. 674 0.195
L7 64 0. 194 0.586 0.083~1.088 0.199
M (Myrica nana) 23 0.162 0. 456 —0.014~0.927 0.170
M5 IER (Quercus pseudosemecarpifolia) 3 0.150 0.091 —2.667~2.849 0.225
BRAF (Myrsine africana) 5 0. 354 —0. 327 —1.139~0. 484 —0.007
NH T (Phyllanthus emblica) 3 0.036 —0.095 —6.383~6.193 0.155
it B3t B8 (Rhododendron adenogynum) 3 0. 027 —0.115 —8.862~8. 631 0.048
W& AR (Loropetalum chinense) 3 0.942 0.875 —1.876~3.626 0.154
FIHE (Quercus fabri) 3 0.051 0.500 —27.010~28.010 0.195
L JE ALY (Rhododendron telmateium) 3 0.001 0.019 —6.329~6. 368 0.166
Wi 4EHE B8 (Rhododendron racemosum) 6 0.049 —0.185 —1.313~0.943 0.036
LB A% (Rhododendron delavayi) 3 0. 750 —3.000 —25.008~19. 008 —0.330
K (Pyracantha fortuneana) 3 0. 429 0.410 0.867~0. 545 0.149
P8 Zanthoxylum planispinum) 6 0.794 0.703 0.207~1.199 0.190
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climate factors of main shrubs in Central Yunnan
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Table 4 Carbon contents of main shrub plants in Central Yunnan

x5 HAMRBETEEMTESHRE

Table 5 Carbon contents of main shrub soil in Central Yunnan

% %
Kt WA HUAT % B4l T Z B/ cm
1L 1 % 0 TS sy PR (NE 0~10 10~20 20~30 30~50 50~70 70~100
Ql 62.48  68.52 91.30  50.18  73.03  33.60 Ql .07 0.61  0.44  0.62 / /
Q2 75.99  74.03  99.45 / / 38.40 Q2 0.67  0.42  0.26  0.17 / /
Q3 66.37 69.58 72.45  50.43  66.41  38.63 Q3 0.13  0.41  0.36  0.27 / /
Q4 74.40  73.00 92.20  63.14  71.00  35.17 Q4 0.67  0.35  0.35  0.22 / /
Q5 73.77 73.77 87.69 320.89  52.32  51.62 Q5 1.45  0.56  0.32  0.16  0.19  0.14
Q6 70.71  75.91  96.25 249.82 314.96  64.55 Q6 6.44  1.81  0.74  0.60  0.47  0.45
Q7 61.20 66.40 110.90  54.46  83.92  35.10 Q7 0.77  0.56  0.44  0.32  0.26  0.28
Q8 76.12  81.61 95.20  68.68  97.47  66.70 Q8 3.29 1.55  0.65  0.28 / /
QY 82.09 82.16 89.40  46.49  78.37  43.63 Q9 1.14  0.50  0.36  0.20 / /
Q10 82.80 82.27 91.98  81.79  79.57  44.85 Q10 0.92  0.43  0.21  0.10  0.12 /
Q11 59.76  57.60  68.47  79.80 110.36  37.26 Q11 0.36  0.23  0.23  0.27 / /
Q12 73.65 72.03 85.47  64.92  82.76  41.88 Q12 3.87  1.80  1.59 1.64  1.72 1.41
Q13 60.13 60. 55 91. 47 59.01 101. 32 63.61 Q13 1.16 0.84 0. 64 0.32 / /
Q14 64.83  60.44 92.34  54.25  99.82  46.41 Q14 2.47  0.95  0.71  0.40 / /
Q15 73.07  66.13 86.67  72.88 183.97  90.46 Ql5 2.54  1.16 1.13 .10 0.8  0.98
Q16 75.59  66.17 99.51  98.88  94.44  46.37 Q16 1.12 0.99  0.54  0.46  0.31 0. 30
Q17 65.99 59.48 73.60  77.30  85.33  49.14 Q17 32.78  27.89  32.28 / / /
Q18 73.86 72.11 83.48  88.90 119.60  76.69 Q18 22.00  13.64 15.09  9.03 / /
Q19 73.81 65.91 122.53  52.80  77.37  44.33 Q19 .05  0.67  0.44  0.21 / /
Q20 65.56  63.38 63.55  70.90  83.32  49.69 Q20 3.25 1.12  0.74  0.48  0.40 /
Q21 67.50 59.77 81.60  95.97 131.26  63.06 Q21 4.48  1.87 1.19  0.85  0.85  0.63
Q22 59.29  53.43  81.35 60. 69 97. 45 26. 20 Q22 3.69 3.53 3.92 / / /
Q23 58.27 70.07 79.98  54.69  66.76  49.92 Q23 0.59 0.83 0.29 0.2l / /

VEL/RRAREEREAR, T,
e Q431 22%) . PRI W2 k% QS /b
QI1 | R, ZEHWEFH(P<<0.0D),FH K (25. 60+
7.32)t/hm’, H A HLER % E QL1 K. Q18
L (24, 71420, 06) t/hm” . Z 7 B3 (P <
0.01), A7 B R0 /K o 55 4 HEAT HILAKk 25 B2 # A7
TERFEMHELR(P<<0.0D) (F 4, FEHRES
A BLRR R AL BB AR O, 5 2 L AT
451 — B0 4R B B K 5 LUAE B9 BF 5 45 A ] 2 1F
WEME, HmEIEAIRN R ERL, HRNE
BNy X R i R K R K 22l HEA L
T B B2, YR 5 8 o 4 = 38 B 11 R g BRI, 5 B0 N
Ay A T AR ZE R AR JZ M R4

3 #wh5itiw

3.1 EYENHERBARSEANX

Hbu b Rl R A e 7 S B AR S A RER
IR 0,422 F10.586,5 1 225 3, ¥ 8 R #4)
Pie A X, 150 WY A T AR v R A KO AR R R
JEAHT Y X 5 5 7 1 450 L T 2R AR AR i
HAFAE 22 5 L R AT B 5 78 v b DXV B T 3 R 4
S 25 SR B, PR A ) 7 AR K AR v OR T K

i Z 0B R E LB T . SO PIRlK
-3 BiE 75 3 R T 22 W R v K L 2 I AR A B A
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Table 6 Carbon density and distribution pattern of each component of the main shrub ecosystem

in Central Yunnan(mean= standard deviation) t/hm®
i AR R ‘ i
fes it % 0 wrmh  mems R PR o R
Ql 7.3242.59 6.60+1.83 5.37+1.76 4.07+1.83 4.89+2.85  34.05+12.70 14.56+0.09 62.30+10. 30 76.8649. 31
Q2 19.05+5.67  19.38+7.28  15.3845.36 / 19.61£7.55 8.77+0.07 73.42+22.24 82.19420.42
Q3 10.2945.17  12.43+6.82  11.5347.09 1.5640, 42 1.3140. 26 28.58+3.95 7.844+0.09 65.70+13. 65 73.54413.30
Q4 10.27+5.01  10.284+5.30 9.52+4,94 14.7540.00  13.8440.00 21.1541.99 11.784+0. 11 79.81+3.90 91.5947.25
Q5 15.12+3.08  15.96+4.34  14.7544.37 1.8340.00 10.3240.00  32.08=+6.40 9.03+0.11 90.06+13. 83 99.09+15.03
Q6 13.47+7.46  12.63+7.00 10,4445.77 0.16+0.00 0.12+0.00 21.284+6.05 29.6640.18 58.10+14. 86 87.76+13.62
Q7 10. 28+5. 57 9.63+5.48 6.69+3.33 1.54+0.78 1.4440.67 35.0542.09 22.9740.12 64,63+13.57 87.60+11.77
Q8 11.66+3.57  11.02+4,66  10.42+3.55 2.39+0.28 2.33+0.61 14.65+0. 97 15.88+0.17 52.47+11.76 68.35+10. 21
Q9 14.78+8.49  14.01£7.24  14.2147.12 2.1540.00 4.0140.00 29.93+2.24 8.144+0.03 79.09+15. 25 87.23+15.38
Q10 17.51+4,62 16,45+11.37 17.8545.58 1.5440, 40 2.01+1.15 21.7441.95 11.85+0.13 77.10419. 90 88.95+18. 25
Q11 10.23+0.65 10.63+0.,57 9.6440.13 3.76+0.63 3.10+1.26 41, 86+0.97 7.404+0.06 79.22414.,58 86.62+15,07
Q12 19.26+£9.30  20.03%£9.64 19.84+10.18 6.25+2.90 5.91£2.30 40,48+3.54 38.8340.20 111.774+19.31 150.60+16. 74
Q13 10.16+3.80  10.00£3.39 7.384+2.75 4.54+3.35 3.53+2.29 26.0940. 39 17.884+0. 20 61.70+38. 86 79.58+7.76
Ql4 22.2445.27  22.614+6.95 16.83+3.86 4.87+1.96 4.46+3.05 31.43438.05 16.31£0.20  102.44+21.46 118.75+20.12
Q15 14.1148.43  15.74+8.70  13.89£9.67 3.7040.61 2.36+0.77 15.9840.77 31.1840.16 65.78+15.95 96.96+14. 38
Q16 17.71£1.50  20.17£3.14  13.7442.00 7.4643.39 6.3140.94 23.8742.34 13.7240.05 89.26416.00 102.98+15.50

Q17 24.06£2.28  27.84%2.34 23.8440.09  8.82%1.88
Q18 20.56£0.45 21.660.44  19.5941.60  9.80+£3.56

8.08x1.35  24.44%1.15  73.46%0.11
7.86£2.24  17.25%£2.00  78.31£0.14

117.08£26.14  190.54427.11
96.72£20.91  175.03426.94

Q19 19.28+2.48 23.89+1.06 11.75£0.85 10.954+1.98  8.53%+2.18  20.33£1.81 13.93£0.12 94,734+16.51  108.66+16.21
Q20 22.7040.40  24.06+1.25 26.1441.65 11.15+3.96  10.62+1.77 23.454+3.74  26.00£0.31 118.12+23.72 144.12421.34
Q21 19.74£3.52  22.70%1.58  17.53£2.04 9.80+£3. 34 8.48+3.06 18.56+2.20  35.54+£0.25 96.81419.59  132.35£17.02
Q22 23.75+2.35 26.21£0.34 16.6242.46 15.47£2.05 10.12£3.90  26.2442.83 60.6140.11  118.41%+19.17 179.02+18.96
Q23 25.144+1.26  21.12+0.46  19.8244.33 19.88+7.22 17.40£7.16  20.5941.09 14.6540.15  123.95+18.79 138.60419.95
b MAT-S0CD
o a MAP-SOCD r Equation y=a+bXx
3u Equ:tmn V=aibXx o 40 o’ Tntercept [ 1024247
o 70 H Tnteroept T6.00500 o 70 | Slope -530+1.69
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Fig. 4 Correlation between soil organic carbon density of main shrubswith average annual temperature(MAT) and

average annual precipitation (MAP) in Central Yunnan
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