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Abstract: Plant community productivity is an important parameter that reflects the production capacity of plant communities
under the natural conditions. Exploring the spatial distribution pattern and driving factors of plant community productivity is
not only conducive to further understanding plant community productivity and its response to climate change, but also is of
great significance for maintaining the stability and sustainable development of terrestrial ecosystems. This study carried out a
field survey of plant communities along the hydrothermal gradient of the West-East Transect of China ( WETC). We used
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(ANPP). Combined with environmental factors such as mean annual precipitation ( MAP ), mean temperature of the
growing season (T, ), CO, partial pressure (Pco,), and the distribution pattern, as well as the driving factors of plant
community productivity are discussed. The west-east 4000 km transect of China was set along the latitude 30°N, with a span
of approximately 5° and a wide geographical distribution range. The WETC had an apparent precipitation gradient and a
large temperature span. It also had good transition characteristics of vegetation, climate, and other environmental factors. At
the same time, owing to the influence of the Qinghai-Tibet Plateau, the WETC formed a significant CO, partial pressure
gradient. In summary, the unique environmental advantages and hydrothermal gradient of WETC provide a new platform for
studying plant community productivity. AGB and ANPP of plant communities had evident longitudinal and vertical zonal
distribution characteristics in WETC, that is, with an increase in longitude, the ANPP and AGB of the plant community
showed a logistic growth trend, while ANPP and AGB showed a linear decreasing trend with increasing altitude. The
environmental factors could well explain their spatial distribution. Firstly, ANPP, AGB, MAP, T,, and Pco, were
significantly positively correlated with WETC ; that is, ANPP and AGB showed a logistic growth trend with the increase in
MAP and Pco,. AGB and ANPP increased linearly with increasing 7. Secondly, ANPP and AGB had significantly negative
correlations with solar radiation (SRAD) , wind speed (WS), and pH. ANPP and AGB showed a linear decreasing trend
with the increase in SRAD and soil pH, and an exponential downward trend with the increase in WS. In the West-East
Transect of China, in addition to MAP and 7, , Pco, also had an increasing effect on the distribution pattern of ANPP and
AGB due to the impact of the particular environment of the Qinghai-Tibet Plateau. Our findings provide new insights into the
response mechanisms of community productivity in high-altitude areas. Overall, the WETC had good transect potential and it
may form a new transect system with the incorporation of the WETC, Northeast China Transect (NECT) , and North-South
Transect of Eastern China ( NSTEC), to provide an improved platform for exploring the relationship between terrestrial

ecosystems and global change in China.

Key Words: West-East Transect of China; plant community; productivity; biomass; CO, partial pressure
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Fig.1 Geographical location of the West-East Transect of China (WETC) and field survey sites
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2 HREHS

2.1 FEHWREE A I g R

FEP ERVEAEH (WETC) b, M #F 7% ANPP 5 AGB RIN B EF I IEM XK R (r=0.87,P<0.01)
(£ 1), ANPP FYZE(LTEREI N 0.21—20.43 t hm™ a™ ; AGB HYZEALIE M 0.21—245.69 t/hm’,,

FEZFEAT b AHP RS £ 77 07 (ANPP (AGB) R I W] S (9 28 B 20 A A% Jmy , F VPG ) 2R B R 28 B 38 K A
YIREV% ANPP  AGB & A 5L JHL H1 32 5 307 7% AU A 186 K #4345 ( ANPP . R* = 0.77, P<0.01; AGB: R* = 0.78 , P<0.01)
(B 2), [EnE, fEdIRIT 10 b M RETS 277 1 (ANPP AGB) W 230 ) B 1 A4 3 B M A IR (18 2) | B
BRI T F YRS ANPP AGB YJRIUN L PERE IR (ANPP . R =0.76, P<0.01; AGB: R* =0.79, P<
0.01) .

F1 HEREET (WETC) EYEEi R MBEFS(ANPP) i EAEWE(ACB) EMREEFZ BIMHEX RE
Table 1 Pearson correlation coefficients between aboveground net primary productivity ( ANPP ). aboveground biomass ( AGB) and

environmental factors in the West—East Transect of China ( WETC)

e K ST kmms g COBTE pmen taem B "
MAP Tg\» SRAD WS P(;()2 TN TP SOM K

AGB/(t/hmz) 1.00 0.87*" 0.81** 0.88** -0.68“* -0.51"* 0.89 ** 0.11 -0.15 0.05 -0.47 **
ANPP/(t hm’za’l) 1.00 0.79 ** 0.83** -0.74"*  -0.61"* 0.86 " 0.26 -0.02 0.21 -0.60 **
MAP/mm 1.00 0.82** -0.66"* -0.52"* 0.86 " 0.31 -0.08 0.21 -0.48 "
Tgl\/"C 1.00 -0.62"°*  -0.55"*  0.99** -0.06 -0.35 -0.09 -0.37"
SRAD/(MJ m~2 d™h 1.00 0.81*" -0.68*" -0.43" -0.30 -0.37" 0.68 "
WS/ (m/s) 1.00 -0.58 " -0.29 -0.16 -0.21 0.44*
Peo,/Pa 1.00 0.0 -0.26 0.00 -0.44*
TN/ (g/kg) 1.00 0.71** 0.84*" -0.61""
TP/ (&/kg) 1.00 0.65** 037"
SOM/(&/kg) 1.00 -0.70**
pH 1.00

P <0.05; % P <0.01; MAP; AFER%IK Mean annual precipitation;Tg‘,.:fli{ﬁé‘hﬁllﬁy:F Mean temperature of the growing season; SRAD K FH#E S} Solar radiation; WS ; R
Wind speed; Pco,: CO,41HE CO, partial pressure; TN ; 134 % Total nitrogen ; TP ; 134 Total phosphorus; SOM : -3 HLT Soil organic matters

2.2 FEHYREE A I SRS FRCR

Y EETE ANPP AGB 54 FRE5KF 2 [ /) Pearson A4 B, 76 Hh [ A VG REAF L AHYIBEVE ANPP |
AGB %5 +IEA R (TN) LW (TP) | +HEA LR (SOM) BYAHIEMEAR B4 (P>0.05) , 5 HiAh 4% 3145 [H
THEIMBEMMICLR (R D),

2P R A FRECE— T AT R I, TR FAEYIREVE ANPP L AGB S54E[%7K (MAP)
YRN8 BRI SR K e R (ANPP R =0.75,P<0.01 ,AGB:R*=0.84,P<0.01) (K 3) , M4 K=
WREE (T, ) B3I, ANPP  AGB ¥R 3 i & 35 (1 2 M3 i #a #5 (ANPP . R* = 0.69, P<0.01, AGB: R* = 0.78,
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P<0.01) (& 3) ; BiZ5 CO, 40 FERYBG N, A4 BETE ANPP  AGB ¥ 5% B Hi 38 55 1 45 70 (1 336 K B 45 ( ANPP . R® =
0.76,P<0.01;AGB:R*=0.81,P<0.01) (K 3)

HYIEE ANPP AGB 137 K PHER S (SRAD) XU (WS) Fil 3 pH (95200, Ll i Pearson #1560
BIX = AR 15 ANPP AGB #8 BERARKCKR (R 1), RIERI N, 721 N ANPP AGB B R FH
RSN A pH G0 S IR P R AR A, Bt XU 9 3 T SR B R BB T e ka i (K 2)

R2 HERAKEFEWMEEM LAMRETH H EENMESRERTFZEMNELX R

Table 2  Functional relationships between ANPP, AGB and environmental factors in the WETC

ElEpiyis R
4 ¥ Regression equation R P
b I L N LAt y= —3.12x+54.12 0.55 <0.001
Aboveground net primary productivity R y= 63.59x0.45" 0.41 <0.001
pH y= =3.76x+33.72 0.36 <0.001
i A a pNEEEN y= -32.27x+542.75 0.46 <0.001
Aboveground biomass R y= 670.6x0.41" 0.29 <0.001
pH y= —33.17x+294.59 0.22 <0.01

2.3 IR A A A oA B E K R

WRIGBEVLER T A B, 16 [ AR PUARHT (WETC) BAFRREK (MAP) AERZFREE(T,,) .CO, 00 K (Peo,) |
KFHAESS (SRAD) F1+4 pH J& 52 WAE Y #E V% ANPP | AGB %5 [A] 737 4% Joy 1) SR B AR5 R, L Pk F ANPP
KU R FFIRE | CO, 70 AR RN HL A1 A% Jm B 2 R i 35 (P<0.01) 3T AGB SR Ui Ff AR5 i 73
Ak Jay B4 i FE B BRI IR, U COL o TR (8 4)
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biomass ( AGB) and its structural equation model analysis
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