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Sap flow of Amorpha fruticosa in the secondary saline-alkali land in Ningxia Yellow River
irrigation area China. CAO Qi-qi WANG Ruo-shui XIAO HuiHie® YANG Ben-man LIU
Tao ( School of Soil and Water Conservation Beijing Forestry University Beijing 100083 China) .

Abstract: From May to October in 2017 the sap flow water consumption and the effects of envi—
ronmental factors on the sap flow of Amorpha fruticosas with different stem diameters under different
water and salt conditions were examined with the packaged sap flow measuring system in a secondary
saline-alkali land of Ningxia Yellow River irrigation area. The sap flow rate showed a broad peak
curve with no obvious phenomenon of ‘midday break’ in sunny days and a multipeak curve in
cloudy overcast and rainy days. Weak sap flow was found at night. In the growing season ( May —
October) total sap flow of A. fruticosas with basal stem diameters of 13 16 and 22 mm were
138.14 206.06 370.11 kg respectively. The water consumption was largest in June and July
accounting for about 50% of the whole growing season followed by May and August and lowest in
September and October. At both 0.5 h and day scales photosynthetically active radiation ( PAR)
was the dominant meteorological factor affecting the sap flow. In the first growth stage ( May 13th —
August 19th)  soil water in shallow layer (0-40 cm) had significant effect on the sap flow of
A. fruticosas with three different diameters and soil salt in shallow layer had significant inhibitory
effect only on A. fruticosa with the diameter of 13 mm. In the second growth stage ( August 20th -
October 10th)  soil water and soil salt had no significant effect on A. fruticosas with three different
diameters. In summary the A. fruticosas with diameters <13 mm was not suitable for planting in
saline soil ( electrical conductivity ( EC) >2 dS * m™") and individuals with diameters >16 mm
could grow well in saline soil (EC=5 dS * m™') . Moreover reasonable irrigation should be carried
out in the vigorous growth stage of the A. fruticosas.
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Table 1 Basic physical and chemical property of soil
pH
Soil layer EC Soil bulk Field Soil particulate content ( %) Soil texture
(cm) (dS+em™) density capacity Sand Silt Clay
(g+em™) (%) (0.02~2 mm) (0.002~0.02 mm) ( <0.002 mm)

0~10 5.87 8.24 1.45 29.0 29.0 70.0 1.0 Sand loam
10~20 4.91 8.45 1.59 25.7 15.6 81.2 2.2 Sand loam
20~40 4.03 8.22 1.58 25.9 4.9 92.5 2.7 Sand loam
40~60 2.71 8.15 1.55 27.8 18.0 79.8 2.2 Sand loam
60~ 80 2.54 8.08 1.39 34.4 49.1 16.2 33.7 Sand loam
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Table 2 Amorpha fruticosas basic characteristics at three

levels

Level Stem Height Average crown  Percentage
(' mm) (m) width ( cm)
1 9.24~13.50 0.87~1.35 37.4~49.4 25.0
2 13.90~17.23 1.21~1.52 70.7~103.5 333
3 18.58~26.74 1.47~1.92 90.4~114.6 41.7
3 SGB
Table 3  Specifications and working parameters of SGB

and the basic properties of the measured samples

SGB Voltage  Sample Height  Stem
type (V) Diameter of  Stem area (m) (' mm)
measured part of measured
(mm) part (_cm?)
SGB-10 4.0 AF-10 11.82 1.097 1.28 12.86
SGB-13 4.0 AF43 14.26 1.597 1.43 15.82
SGB-16 4.0 AF-6 17.88 2.511 1.71 21.54
1.2.2 HOBO
( ) PAR.RH. VSs
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Fig.1 Irrigation and rainfall distribution and changes of the
average values of soil water and salt in the study area from May
to October.
I. Irrigation; P: Precipitation.
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Fig.2 Sap flow rate and accumulation of sap flow of Amorpha fruticosa in different weather conditions.
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Fig.3  Daily accumulation of sap flow in the whole growth
periods and monthly accumulation of sap flow of Amorpha fruii—

cosa from May to October.
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4 05h
Table 4 Correlation of sap flow rate of Amorpha fruticosa at 0.5 h and day scales with environmental factors
EC(0-40) EC(40-80) SWC(o-49 SWC(40-80) PAR T, RH S\ mean
Scale Sample
0.5h AF-0 0.907** 0.766* * -0.590** 0.269* *
(n=384) AF43 0.893% * 0.807**  -0.617**  0.268**
AF-6 0.905* * 0.792* * -0.588** 0.228%*
AF-0 -0.502" 0.155 0.626** 0.416 0.584** 0.551%* -0.431" 0.037
Day Stage | AF-3 -0.267 0.246 0.502" 0.257 0.662% * 0.552** -0.501" 0.081
n= - -0. .147 0.553** . 0.784 0.610**  -0.468"  -0.
(n=21) AF-6 0.394 0.14 * 0.221 i * 0.084
AF-0 -0.182 -0.122 0.197 0.436 0.774** 0.635" -0.492 -0.222
Stage Il AF-3 -0.225 0.016 0.227 0.478 0.764** 0.653" -0.505 -0.082
(n=10) AF-6 -0.083 -0.180 0.104 0.331 0.780* * 0.678" -0.276 0.129
* P<0.05; * % P<0.01. EC(0~40) : 0~40 cm Mean soil electrical conductivity in 0-40 cm soil layer; EC(40~80) : 40~80 cm
ean soil electrical conductivity in 40—80 c¢m soil layer; S _a0) - 0~40 cm ean soil water content in 0—40 c¢m
M I el 1 di y in 40-80 I layer; SWC (.4 0~40 M 1 0-40
soil layer; SWC(41)~8(,) : 40~80 cm Mean soil water content in 40—80 cm soil layer; PAR: Photosynthetically active
radiation; T,: Air temperature; RH: Relative humidity; S ' Mean wind speed. The same below.
5 05h

Table 5 Stepwise regression equations between daily cumulative sap flow rate at 0.5 h and day scales and environmental
factors

Scale Sample Stepwise regression equation R?
0.5h AF40 Ve =—28.06+0.06PAR+1.86T, 0.86**
(n=384) AF43 Vep =—62.89+0.08 PAR+3.84T, 0.87**

AF-16 Ver =—103.10+0.16PAR+6.15T, 0.88**
AF-10 Vsp mean = =6.38=1.0TEC ,_y5) +1.158WC;_49 +0.04PAR+0.70T, 0.68%*
Day Stage | AF43 Vs mean = 3448+ 1.49SWC _4 +0.13PAR+0.73T, 0.72%*
(n=21) AF-6 Vs mean = ~123.57+3.185WC 49 +0.32PAR+1.26T, 0.82%*
AF-10 Vs mean = —3-87+0.046PAR+0.79T, 0.82* %
Stage Il AF-13 Vs mean = —0.95+0.041 PAR+0.76T, 0.82**
(n=10) AF-6 Vs mean = 13.62+0.078 PAR+1.48T, 0.87**
Vep: (0.5 h) Instantaneous sap flow rate (0.5 h) ; Vg ean: (1 day) Mean sap flow rate (1 day) .
6 05h

Table 6 Standardized coefficients of stepwise regression

equations at 0.5 h and daily scales
21

EC(g-40p SWC(g.49 PAR T, ’ A
Scale Sample PAR
05 h AFH0 0719 0275
(n=384) AF3 0.640 0370
AF-I6 0.682 0326 PAR : PAR T,
AFH0 -0.136  0.524 0236 0.114 RH
Day Stage | AFH3 0390 0463 0216
(n=21)  AF6 0422 0.59 0.188
AFH0 0.661 0478 PAR.T,.RH
Stagell  AFH3 0.646 0500 PAR.T,
=10)  AF6 0.656 0522
(2210 RH. S, :
PAR
3 Tﬂ
3 1 25-27
05h 3.2
PAR 14 28 15

PAR T Qiang "
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