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Abstract: [Objective] The objective is to analyze the diurnal and nocturnal changes in stem sap flow of

Robinia pseudoacacia in the growing season and explore the impact of meteorological factors on transpiration
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of R. pseudoacacia , so as to provide theoretical basis for estimating forest water consumption and forest water
resource management. [Method] Eight sample trees were selected from R. pseudoacacia sample plots in
Caijiachuan watershed, Ji County of Shanxi Province. From May to September 2021, thermal diffusion probe
(TDP) was used to continuously observe stem sap flow of sample trees, and meteorological factors such as solar
radiation, air temperature, soil temperature, wind speed and relative humidity were monitored simultaneously.
Random forest and stepwise linear regression were used to analyze the influence of meteorological factors on
stem sap flow. [Result] (1) The order of diurnal sap flow rate from small to large in the growing season was
September, May, June, August and July, and the contribution rate of diurnal sap flow to full-day sap flow was
88%—93%. The nocturnal sap flow rate ranging from small to large was September, May, August, July and
June, and the contribution rate of nocturnal sap flow to full-day sap flow was 7%—12%. (2) The main
meteorological factors affecting the diurnal sap flow rate were basically the same, mainly solar radiation and air
temperature. The dominant meteorological factors affecting nocturnal sap flow were different in each month.
The main factors were soil temperature and water vapor pressure deficit in May and June, air temperature in
July, water vapor pressure deficit and relative humidity in August, and wind speed and water vapor pressure
deficit in September. (3) The fitting degree of the monthly day-night flow rate model constructed by random
forest regression method was better than that by stepwise regression method. [Conclusion] There are obvious
differences in diurnal and nocturnal sap flow rate in each month. The effect of nocturnal sap flow on water
consumption of R. pseudoacacia should not be ignored, and the effect of meteorological factors on diurnal and
nocturnal sap flow rate is different. Daytime and nighttime should be distinguished when simulating water
consumption of tree transpiration according to meteorological factors. [Ch, 3 fig. 6 tab. 24 ref.]

Key words: Robinia pseudoacacia; sap flow rate; growing season; diurnal variation; meteorological factors;

loess region of western Shanxi Province
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2 BERT %
2.1 WFRANE

WEHUER B4, BT, Joh U E R REAR 8 Mk, FEARFEAMFHANE 1o S FERT W R
F Granier A BT (TDP) WL, ISR R 2021 4E 5 A 1 HE 9 H 30 H. K% 1.3 m bk
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Table 1 Main parameters of sample trees

R 2t 5 Mz /em B f/m AR em? FERI G5 % /cm Ri&/m A TR em?
1 225 10.2 1422 5 16.8 9.5 85.2
2 21.9 11.2 141.5 6 18.0 11.0 93.4
3 20.6 9.8 138.7 7 17.4 10.3 90.2
4 21.3 11.2 140.2 8 18.2 10.8 92.6

P -0 33 2R K ] Granier 225673 23R4
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CMP-3 S5 A AR O, KU (Sw, mes™) R 010C-1 XU B A% & 25 UL, AR A 20 em 1 558 iR
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Figure 1  Daily variation of sap flow rate in R. pseudoacacia Figure 2 Nocturnal variation of sap flow rate in R. pseudoacacia
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Table 2 Diurnal and nocturnal characteristics of sap flow rate in Table 3 Paired samples ¢ test between daily and diurnal sap flow of
growing season R. pseudoacacia
gy SO TR BRI T i ST RUATFEA ks
(cm*h'-cm™?) F/%  (cm*h'-cm?) /% R P ; P
5 2.71+1.07 91.26 0.29+0.23 8.74 5 0.991 0.000 12582 0.000
6 2.94+1.05 91.16 0.43+£0.21 8.84 6 0.993 0.000 9.261 0.000
7 3.24+0.85 92.25 0.35+0.17 7.75 7 0.998 0.000 9.054 0.000
8 3.18+1.61 92.52 0.33+0.18 7.48 8 0.976 0.000 8.234 0.000
9 1.74+1.26 88.39 0.27+0.12 11.61 9 0.993 0.000 7.982 0.000
F4 BEMTRRERSSZETF Pearson tHX REL
Table 4 Correlation analysis between diurnal and nocturnal sap flow rate of R. pseudoacacia and meteorological factors
=20 Ay pNEEEE ) Al IR IR ik AR kS
5 0.575%* 0.483** 0.429** 0.290** —0.278** 0.067
6 0.670%* 0.539%* 0.331** 0.389%* —0.305%* —0.031
=3| 7 0.762%* 0.767** 0.497** 0.691** —0.722%* 0.192%*
8 0.689** 0.747%* 0.546%* 0.641%* —0.638%* 0.295%*
9 0.674** 0.737** 0.608** 0.696** —0.692%* 0.331%*
5 0.582%* 0.585%* 0.556** —0.266** 0.351**
6 0.213** 0.224%* 0.043** —0.049** 0.123**
TR 11] 7 0.512%* 0.475%* 0.483%* —0.394** 0.338**
8 0.747%* 0.546%* 0.641%* —0.638** 0.295%*
9 0.141%* 0.160%* 0.107** —0.058** 0.215%*

VLA . #m b i 3 A SE(P<0.01); * F/R i E M E(P<<0.05)
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Figure 3 Meteorological factors of importance on the rate of flow
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Table 5 Changes of stepwise regression R’ of R. pseudoacacia sap flow rate and meteorological factors

%A 1 H RAS L
A+ = &[]

5H 61 7H 8J1 9A 5H 611 7H 8J1 9H
p N L) - 0.449 0.095 0.015 0.040 - - - - -
Al 0.334 0.026 0.589 0.559 0.543 0.127 - 0.362 - 0.008
KRB 0.152 0.150 0.016 0.029 - 0.057 0.148 0.005 0.360 0.232
HAXHREE 0.087 - 0.032 0.053 - 0.014 0.084 0.050 0.117 0.008
TR - 0.007 0.007 0.074 0.014 0.342 0.350 - - -
ke - - 0.002 0.029 0.018 0.042 - 0.158 0.030 0.246
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FEARTIAL 2 MRRIMER B, 7R 6. 7. 8 A 2 DERILIGESY, 5. 9 A 2 MRS, SRS, A&
TREALARAR 0] AR AR5 BE AL T 2820 [ml R
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Table 6 Models of day and night sap flow and meteorological factors based on stepwise regression method and random forest algorithm

B AR
B Ay BEHLARARIENATELE /%
i) A EE/%
5 y=—1.29+0.579x,—3.427x,—0.063x; 573 67.3
6 y=—0.767+0.003x,+0.301x,—0.149x3—0.869x4 63.2 73.2
P3| 7 y=1.509+0.002x,+0.444x,—0.194x3—1.862x,~0.053x5+0.07 Lx, 74.1 86.3
8 y=1.864+0.001x,+0.506x,—0.208x3—2.468x,—0.065x5+0.144x, 759 90.6
9 »=1.104+0.001x,+0.300x,—0.204x5+0.297x 61.5 81.1
5 »=2.852+0.002x,+0.182x,—0.279x5+0.154x, 48.2 59.4
6 ¥=4.943+0.003x,+0.346x,—0.363x3—1.252x,0.025x5—0.110x; 61.6 67.7
18] 7 »=3.966+0.003x,+0.415x,—0.209x3—2.094x,—0.069x5 57.5 61.6
8 y=4.869+0.002x,+0.486x,—0.311x3—2.296x,~0.074x5+0.09 x4 50.7 63.9
9 y=—5.886+0.502x,—3.033x, 49.4 54.6
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