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The response of community-weighted mean plant functional traits to

environmental gradients in Yanhe river catchment
GONG Shihui', WEN Zhongming™ ", SHI Yu'

1 College of Resources and Environment, Northwest A&F University, Yangling 712100, China

2 Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China

Abstract; Plant functional traits reflect the responses of plants to environmental changes and are key elements in studies of
the relationship among plant individuals, ecosystem functions and environment factors. The relationship between plant
functional traits and environment has become an important topic in phytoecological research. The characteristics of plant
functional traits at the community level and their variations induced by environmental changes are important to understand
the development of plant communities under different situations and their adaptation strategies.

In order to understand how plant functional traits change along the environmental gradients at the community level , and
to find out which environmental factors control this process in Yanhe River catchment, we measured nine plant functional
traits in typical plant communities along different environmental gradients. Soil water in the field was measured as one
environmental factor, and the rest environmental factors relating to climate and topography were calculated and interpolated
under the ArcGIS platform. The nine plant functional traits assessed included leaf thickness, specific leaf area, specific root
length, leaf density, root density, leaf nitrogen per mass, root nitrogen per mass, seed mass, seed volume. Weighted mean

values of the nine traits were then calculated referring to the importance values of different species within communities.
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Then community-weighted mean trait values were regressed against environmental variables. The results revealed a linear
response for the community-weighted mean trait values compared to eight environmental variables. Soil water up to a depth
of 200 cm, average annual evaporation and aspect significantly affected the leaf thickness at the community level ( P<
0.05). The specific leaf area at the community level was influenced mainly by total annual precipitation from July to
September. Meanwhile, the total annual precipitation from July to September, aspect and soil water up to a depth of 200 ¢cm
significantly influenced the mean leaf density at the community level (P<0.05). Aspect resulted in the greatest variation in
specific root length and root nitrogen per mass. Average annual precipitation was the most important factor in determining
root density. The average annual temperature from April to October had a significant impact on leaf nitrogen per mass at the
community level. Average annual precipitation, total annual precipitation from July to September, seasonal annual
precipitation and slope exhibited the greatest influences on the seed mass, however, the seed volume was influenced
primarily by the average annual precipitation and slope. Moreover, the nine plant functional traits evaluated at the
community level were closely related and strongly correlated to the environment. This results showed that an environment
filter was likely involved in the process of community assembly within the study area. For example, in the wet area of Yanhe
river catchment, plant communities tended to have low specific leaf area and high leaf density, as well as large and heavy
seeds, while plant communities in the dry region exhibited thick leaves, small, light seeds, and produced less aboveground
biomass and more underground biomass. These conclusions can serve as an important guide for vegetation rehabilitation in

hilly area of Loess Plateau.

Key Words: plant functional trait; community; environment gradient; Yanhe river catchment; environmental filtering
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1.3.3 R K (Specific root length,SRL)
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20 2% B 5 L I TR VR — RE B RE S WA W R b AR i i) BRBUIR S0 AR L U B 5 HEAR
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LT) A1 RD=RM/RV' > fEA 1454 5 bR 4185 (o/em®) FIRRZHZUB I (g/em’)

R1 BEEEREMBRELT

Table 1 Descriptive Statistics of community weighted mean trait value

RN R F&/ME L INIE] FEE e
Trait Number Min. Max. Mean Range
LT/mm 161 0.127 0.418 0.196 0.291
SLA/ (em?/g) 161 32.930 284.160 91.531 251.230
LD/ (g/cm®) 161 0.234 3.401 1.080 3.167
SRL/(m/g) 161 1.295 23.901 6.253 22.606
RD/(g/cm*) 161 0.069 0.874 0.419 0. 805
LN/ (mg/g) 161 11.659 34.592 19. 100 22.933
RN/ (mg/g) 161 0.703 19.879 7.153 19.176
SM/ (mg) 161 0.084 313.712 25.409 313.628
SV/(mm?) 161 0.180 1170. 855 86.106 1170. 675

LT, MR SLA: P AL LD, M2HZU % SRL: AR ;RD . MRAHLUEIE LN, AN FEMN A S 8RN, B R EREA S E;SM.: FfiF
Jiit; SV R
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WFFE AN JE YR ) DI BE MR AE AR RIS N A28 S5 (a1, RN 25 SRS B W R o gtk i o ] A%
5, ARV (FEAD) o0, FHEZ(EIMBCTE BT R MR AE, R SR 42 20 i B V% S50 2 501 1330 10 45 B
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Dty x 1V,
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1V i YRR B BB (0<IVi<) IV IZRER S EZA (0<1V<l) , CARIZHEE 1 j AR,
b R ERETE T IR R
ST AR RE AR R AVE ST WA 1, OFFErp 38 e 70 AW RR RO PEIR  fs Bk g A it 5 A B
TR PR (B RIVRE 75 X L P R A58 TR T B AT AR DG 200, A5 21 S REVE MR A 10 3 0 R I BRI TR 7, X 3k BB B 45
THRBEAEARAEIEAT 3B AP 1A 23 Bt AR, I 45 5 BRIRE DA 155 M bR B T P, 0 A DR B 355 466 BE 114 0
M,
2 HBR55M
2.1 BESEMIRE RN ERGE K 1 AR DG
X REFE IR AEL S PRBE X B0 AR S /A 4 2R (3% 2) WD, B i HotR A5 47 7—9 H BRI J HAT B O A
K TP X i R B S AR R L AR 4—10 ARG AR 1A SFRAGIR AF 7 A SRR G AFE 79 A
CAPETR AR AR AR B3 (P<0.01) SORIOCOC AR, 105 VR XTI B4R 24 78 K IR IR 35 (P<
0. 01) IEARDE B 1 P24 LE i T AR S5 4 7—9 F SRR o A A T o S A 2 3 (P<0. 01) TG, 4R 14 2%
Kt R (P<0. 01 ) IEARSE  HE-F- 2 2H 2L 2 5 4F 7—9 A MR | 0K M7 AE R 2. 3% (P<0.01)
RYIEAIDGOG R o ARPEIR FEAR I S 147 46 25 (P<0. 05 ) DA IRATSVH B 547 7—9 H B I ik AR 141
FIRETE 0. 01 7K AR 35 SOAH DG TSR B AR R 3 it S PR E I 7 2 TR DG AN I I ol 7 bR A - o o
o5~ AR BRE DN 1 O AR SC P U — B, A TR S il B Z A Al B8 | e w219 22 1k AR 228 1 2
LM (P<0.01) AR, 54F 1 AP0 AF 7—9 H SRR B AR B & 20 0 A7 e 235 (P<0.01)
AIIEADCR R

R2 BHENRKESHEEFREX REERE

Table 2 Correlation matrix between community weighted mean trait value and the environment

LT SLA LD SRL RD LN RN SM SV
ta -0.261"" -0.133 0.117 0.017 -0.112 0.188" 0.116 0.12 0.137
410 -0.246"" -0.111 0.106 0.025 -0.092 0.189 " 0.117 0.083 0.103
ts -0.009 0.123 -0.014 0.076 0.136 0.088 0.057 -0.320"" -0.297 "
tl -0.277*" -0.173* 0.129 -0.002 -0.153 0.179" 0.11 0.208 ** 0.221""
th -0.233*" -0.093 0.097 0.029 -0.075 0.190" 0.118 0.058 0.078
slope -0.025 -0.093 -0.022 0.112 0.072 0.026 0.027 -0.251*" -0.248 "
1789 -0.249 " -0.304"" 0.222** 0.029 -0.267*" -0.006 -0.006 0.218 ** 0.208 **
IS 0.028 -0.039 0.093 0.078 0.002 -0.145 -0.089 -0.248 " -0.257""
ra -0.262"" -0.294"" 0.184~ -0.002 -0.268 " 0.053 0.03 0.315"" 0.308 **
et 0.324"* 0.217**  -0.191" 0.026 0.199* -0.152 -0.088 -0.232"" -0.242""
elev 0.243 " 0.11 -0.105 -0.019 0.106 -0.188" -0.116 -0.12 -0.139
posi 0.047 -0.09%4 -0.061 0.072 0. 006 0.059 -0.02 0.03 0.028
aspe 0.190 " 0.169 " -0.172"° -0.157" 0.065 -0.08 -0.153 -0.022 -0.029
SW -0.262"" 0.043 0.211"* 0.14 -0.035 -0.07 -0.001 -0.096 -0.091

+ O P<0.05, » # fCH P<0.01; tas AP0/ Cllh; 4105 A 410 P57 Cllkstos TR 15 147 1 1 P00 Gl the 46477 J1 785
S ;slope: Y ;1789 £54F 7—9 A BRFETN & jrs: MR ARAL jra: SAEFIRFETR R et S TFIIZE K i selev: WK ;posi: Y7 ;aspe: S ;
2.2 R S5EEHRE R R R

KB AR A AR S IR I 0 G R B (3R 3) , 5 SRR I, X V& - S 2 B A I 3 (P<
0.05) S P AREE A F 8 0—200 em 387K 43 | 41 14 2% J it R ], 68 A v - 349 Lo T AR ™ 4R B 3 (P<
0.05) S HA4E 7—9 H BREN i, M4FE 7—9 H R & JL 0 F 0—200 em 137K 43 X5 B 3% 1 i 240 415
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FEF B35 (P<0.05) BYSEM 35 [a] 6] HUAR K R By o e AR R0 5 B A A 2 ) | A1 259 o T e U] = 25 i) 1 VA 1Y)
PR ZUR B AT 4—10 T4 X B 5 a8 B 7 AR R T, X T A O ok URAE T B R T A | B
FE A 7T—9 H R R R 2 AR A AR AR 3 (P<0. 05) I SE I T AFF- 2 e TR B RN E B 3 (P<
0. 05) M FER-F- R,

£3 MIEEEEERENLZEDRZR

Table 3 Linear regression model of environment and community weighted mean trait value
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Fig. 2 Scatter plots of community weighted mean trait value and the main environment
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Table 4 Correlation of community weighted mean trait value
SLA LD SRL RD LN RN SM SV

LT 0.006 -0.350"" -0.232"" 0.169 * 0.063 -0.023 -0.112 -0.119
SLA -0.553*" -0.003 -0.128 0.027 -0.002 -0.115 -0.113
LD 0.074 0.025 0.006 0.052 0.152 0.140
SRL 0.027 -0.105 0.043 -0.213** -0.213*"
RD -0.123 -0.312** -0.091 -0.088
LN 0.640 ** -0.101 -0.106
RN -0.166 " -0.190 "
SM 0.996 **
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