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Modding sudy o vegetation shoot and root biomass in China

HUANGMe* , JI Jinrdun'? , CAO Ming-Kui® , LI Ke'Rang' (L The Synthesis Research Certer, Chinese Eoosystem Research Network ,
Institute o Geographic Sciences and Natural Resources Research, CAS, Bejing 100101, China; 2. Indtitute of Atmospheric Physics, CAS, Beijing 100029,
China) . Acta Ecologica Sinica,2006,26(12) :4156 4163.

Abgract: The atid patterns of tota vegetation biomass, shoot and root biomass, as well as root to shoot ( R/S) rdio were
edimated by the anpsphericvegetation interaction modd (AVIM2) at the resolution of 0.1° x 0.1° gids across China. The
relaionships between il nmoidure, precipitetion, terrperature , and the gatid didributions of vegetation biomass as well as the
R/ S ratio were d 0 udied.

The resultsindicate that the gpatid didributions of total biomass, root and shoot hiomass aswell as R/ S ratio were limited by
both water and energy. During the sudy period of 1961 — 1990, totd carbon docks in vegetation in China is edimeted to be
14.04 G C (1G =10®g) , with a mean vaue o 1.54kg C/nf. The tota vegetation biomass and shoot biomess have the same
overd| paternin gaid digributions: the highest values occurred & the mortheagt and northwes areas of China and the lowest
val ue located a the wegt areasdf China. Intermsd regond digribution, valey bottom area of southwegern China are domi nated
by evergreen broad edf fores and neede ledf fores where water and heat conditions are excellent and totd biomassisthe highed ,
above 10kg C/nf. Part of hilly and mpuntai rous areas in sutheastern coasta zone of China where dorrinated by evergreen neede
ledf forest , with total vegetation hiomess of 5 10 kg C/nf. In outhern part of Qinghai- Tibet Rateau, hilly and mountai nous
areas o uthwegern province Yunnan and Quizhou, part of the areas outh of the Huaihe River as well as Qeat Xing an and
Changbai nountains in Northeag China, vegetaion is dominated by deciduus broadedf forest , deciduous neede led foret and
mixed forest , with vegetation total hiomess above 5kg G/nf . Total crop biomassin rorthern China is about 0. 7kg C/nf ; the total
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biomass of adpine geppe and desert geppe in Inner Mongolia Hateau and southern part of Qinghar- Tibet Hateau ranges nogly from
0.21t0 0.5 kg C/nf ; and thet in desert and semi-desert areas of western Chinais less then 0. 2 kg C/nf.

For the same vegetaion type, the tota hiomass is postively correated with precipitation, il moisture, and temperature.
Vegetations growing inwarm and humid areas, their tota biomassis greater than those growing in the cold and dry area. Excepting
for shrub lands, the corrdation codficients of total vegetation biomass to precipitation and il noigture are greater than thet to
tenmperature. This means thet the irfluence of water availahility on the spatia digtribution of tota biomassis greater than energy.

The atid paternsd R/ S raio in China have sgnificant spaid variation. A boundary was found along Geat Xing an,
Tahang Mountain , Qn Mountain and the southeast of Tibetan Hateau. The R/S ratios on the outheas areas of the boundary are
much smaller than those on the west areas. The Smulated mean R/ S ratiosd croplands, shrub lands, deserts and grasdands are
0.19,0.91,5.5and 5. 2, repectivdy. The R/S ratios of fores in China range form 0. 19 to 0. 36. The atid digribution of
R/S rétio is negatively related to that of annua mean temperature, il noigure and annua precipitation. The correlation
codficientsof R/S ratio to precipitation and il noisture are grester than that to tenperature , suggeding that the R/ S ratios of
vegetaions groning in warm and humid areas are smdler than those growing in cold and dry areas, and the irfluence of the water
on the gatid didribution of R/Sis greater than energy.

Key wor ds:root to shoot ratio R/S; AVIM2; China; satia digribution
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Table 1 Comparisons of simulated vegetation total biomass (kg C/n?) with other researches
References
Vegetation types AVIM2
[18] [12] [17] [15]
Sudy periods 1961 1990 1981 1998 1989 1993 1989 1993 20 80 1980s
Evergreen neede led fores 7.98 7.9 5.82 8.5 2.95 7.56
Evergreen broad led fores 12.08 14.24 8.4 12.75 7.37 10.07
Decidwus neede led fores 10.09 12.09 10.26 15.67 4.33 6.02
Decidwus broad ledf forest 7.01 8.09 6.86 9.45 4.78
Mixed forest 4.95 5.34 9.72 14.71 6.47
Josed shrub lands 1.08 0.11 1.2
Open shrub lands 0.79 0.11 1.2
Woody savannas 2.59 2.66
Qasdands 0.41 0.34 0.3 0.75 0.64 2.37
Arctic-apine Seppe 0.28
Croplands 0.71 0.57 0.68 0.93
/ Cropland/nature vegetation nosaic 2.24
Desert Seppe 0.08
Barren or Sarsdly vegetated 0.07
2.2
2(a)
, 5kgC/nt ; 3 5kgC/m';
2 3kg C/nt : 0.4 0.8kgC/nt ;

0.05 0.2 kg C/nmt

0. 05 kg C/nf
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5.5 5.2 Table 2 Comparisons of simulated root/shoot with global mean
Ref
., 0.19 1 _ akbieed
Jackeon Vegetation types [20] This sudy
’ Forests 0.17 0.32 0.17 0.36
f Qoplands 0.1 0.19
Lw ™ Deserts 4.5 5.5
Shrub lands 1.2 0.91
’ grasdands 3.7 5.2
6.8 12.1 0.9 1.6 0.02 0.7 )
Jackn Lw , 0.1°x0.1°
2.3
, (Satigica Pogramfor Scid Sciences, PSS
6 8

3 6 8

Table 3 Corrdation codficients between total biomassand June to Augus soil moisure, annual precipitation and annual mean temperature

Vegetation types Fores Shrub land Frasdand CQopland Desert All vegetations
Sanples 11120 10095 26038 26091 20991 94335
il noigure 0.701 0.743 0. 452 0.511 0.231 0.422
Precipitation 0.547 0.771 0.749 0.414 0.253 0. 546
Tenperature 0.39%0 0.773 0.589 0.351 0.218 0.305
0.01 The corrdaion codficients are dl exceed the corfidence level of 0.01
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