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Abstract; [ Objective] The aims of this study are to reveal the transpiration and water consumption pattern of
typical plants (trees, shrubs, herbs) in Robinia pseudoacacia forests in the loess area of western Shanxi,
and to clarify the dominant environmental factors of transpiration water consumption in Robinia
pseudoacacia plantation forests in this area. [ Methods] Li-6400XT portable photosynthesizer was used to
measure the transpiration process of the plants, and the data of soil moisture and meteorological factors were
synchronously collected to analyze the characteristics of the transpiration of typical plants in Robinia
pseudoacacia forests and their environmental responses. [ Results] (1) In July, the diurnal variation
characteristics of transpiration rate of Robinia pseudoacacia and Festuca elata showed bimodal curves, and
the diurnal variation characteristics of transpiration rate of Periploca sepium showed unimodal curves. The

diurnal variation characteristics of transpiration rate of the three plants in September showed a unimodal
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curve, and there was an obvious change pattern. (2) The average soil volume water content of 0—20 cm soil
layer during the study period was between 9.37% and 18.09% , and the average soil moisture contents were
12.16% on the upslope and 15.43% on the downslope. The response of the transpiration rate of Robinia
pseudoacacia and Periploca sepium to soil water content on the upslope was greater than that on the
downslope, while the transpiration rate of Festuca elata on the upslope was less responsive to soil water
content than that on the downslope. (3) On the upslope, photosynthetically effective radiation was the
dominant factor driving transpiration of forest stands. On the downslope, the dominant factor of each
vegetation was different. The dominant factor of Robinia pseudoacacia was air relative humidity. The
dominant factor of Periploca sepium was photosynthetically effective radiation. The dominant factor of
Festuca elata was atmospheric CO, concentration. (4) During the entire research period, a stepwise
regression fitting was established. The stepwise regression equations established for Robinia pseudoacacia
and Periploca sepium could more accurately simulate transpiration rate, while the effect of Festuca elata
was not ideal. [ Conclusion] In the loess area of western Shanxi, the transpiration characteristics of different
plants differ significantly, and the environmental factors affecting the transpiration characteristics of each
plant vary according to the slope position, so the role of slope position as well as environmental factors
should be considered comprehensively in the process of vegetation construction.

Keywords: Robinia pseudoacacia forest; transpiration; soil moisture content; meteorological factors; loess
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Fig. 3 Comparison of transpiration rates of Robinia pseudoacacia forest typical plants in different months
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Table 1 Partial correlation coefficient between transpiration rate and meteorological

factors of Robinia pseudoacacia forest typical plants

At i &2 A KARE (Ta) KA COMPE(Ca) SR MARE(RH /AR (PAR)
- ¥ 0.005 0.187" " —0.188"~ 0.134"
W 0.003 —0.296" " —0.149" " 0.008
iy - ¥k 0.029 —0.210 —0.015 0.19%
R 0.057 —0.047 —0.068 0.045
S Wk 0.001 —0.116 —0.025 0.208""
R ¥ F 0.038 —0.087 —0.036 0.041
-_— ¥k 0.182" " —0.553"" —0.003 —0.139"
¥F 0.254"" —0.021 0.320" " 0.101
o ] - iB%L 0.148 —0.161 —0.092 0.082* (
W 0.008 —0.038 —0.150 0.408
e Bt 0.197" —0.317"" —0.055 0.569" "
BEE 0.160 —0.402" " 0.112 —0.246"

TR RT3 R A G p<C0.015% P RIR ¥ A1 ] i 3w AH G, p<<0.05,
X2 HREA T EZRERFELESLEDAZKE

Table 2 Multiple stepwise linear regression model of Tr and each environmental factor during the study period

) F PR 7% 5 NS b P AGNEY ¥ R*?
Hl AR Tr Ta,RH,PAR Tr=57.98—1.055Ta—0.48RH—0.002PAR 0.73
FL A0 Tr Ta,RH,PAR,Ca Tr=42.6—0.714Ta—0.022Ca—0.32RH-+0.004PAR 0.64
[ Tr Ta,RH,PAR,Ca Tr=37.79—0.89Ta—0.038Ca—0.559RH—0.001PAR 0.25

W Tr H7ER %,

£ A7 BF 5 5 2 I 7 A D IS AL AL R B I
o T4 8 T R R A% T 5 B ek R
i AT AR 44, 6 758 6K 49 25 6 5t B 25 9% (0 F W i 7
T ELAE S B A B4R 25 1S S B A, Bk
S HE A KR T L2 R 2 R T
T8 00 L K 43 it 8 LB 2 1 A L4 5 DK
WEL I I 7, 38 BB O 38008 ARG T 8 I, S 0k F
HCB A T 2 ] B A . o RSB 1.8 1.0
A R B 1R 25 5 2% (p<20.05) , KT B
BT H 8 HERARE,0 H AN R [
FH 2R (p0.05). — )7 I A HE ST Sy LA 82
5 R K B T S A K R A 2 K 4
PEET157 TR HE - HIEAK 4 7 T+ L 16 S KT M0 A 5 2
[0 T 5 K AELIEE IR0 0 5 7 K B o 53— T T
O 55 A 20 0535 7 LB L PR R K 4 1 02
I R B0 2 0 5 2 B W B R 25 A U S AR
B 00 43 LA 5840t B 2 2 I ST - K
03 Z6c P R 7 0 ABCRRPE LS A S 7 A L B R A
W R A R R S B 2k Bl T
8 - X A v B 4 A e R
Fe o RO A E R T P RE R TE AL 1 7 S K
S8 R LSS BRI B AR 2R 40 B % 7 BB 0—10 em
HR 2 5 T A R B e TR 2 K Y

PEAR RS, S BRI AR 1b 55 hy iUk
3.2 4 Ak B BY A 4 3K B AR UK MO IR B F I RY

FEAKE ST+ E K R e <M R, B
ST LA B, AR R SR A, 1 R T 4 4
K A3 B KRR I FL3E T 25 ) Ah 4 51 3 48 U DA
BN K AR 0 13 S K B TR L X ST
NP ZE AR AL b A R R A0 fr) 7 I 3 R X
- HE B KR B AR I >R L T AR X
FAZAE A8, RS K B 2L , 25 S AHE E K, T35
75 1P SRR AR AT 1R 2 550 2 I R 3R T - 48 K Y )
NETESE FE<<HEF R TR E AR AR Y, B
TG T B RO AE AR BA AR B B A AT DL AR A Y
HAf . ARBFIER & IR .0—20 cm -3 57K %t il Kk
TR R I R R Y HLA S R R (p <<0.01) L B [ AR
DR GE HA R 1 2 1 A K o AN S B i L W) 75 s
MEZRZE . %R A AR th T3 58 X A9 b 38 0 8 7
OB ) K 53 R AR DR A A —E 22 5% 0F HAF R IX 1Y
R G5 K L ) ) B A 22 B X RF A A RS AT — Y
S2 DRI 6 T bR 4 RE K R S AT B ST TR R
R HE 0 ) FE AR AE AR 7 2

T W55 22 W1, 52 el o) W 28 i SR 1 5 R 7
RRAEE Ta™ 806 A H RS PAR™ . AWF5E
MM b 9 0 3 R R A e RS
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