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Abstract; Sap flow is the source of water for plant evapotranspiration, which is the direct quantitative index of plant water
consumption. We monitored the sap flow of Lycium barbarum continuously with stem heat and balance sap flow monitoring
techniques for the entire growing season in an arid region of Ningxia. We used these data to analyze the variation in sap flow
and determine its relationship with meteorological factors on different time scales. Our goal was to provide evidence to clarify
the amount of water consumption by Lycium barbarum and the factors that influenced water consumption. The results
indicated the occurrence of diurnal variation in sap flow. Sap flow was approximately 10 times greater during the day than at
night. Sap flow started around 06:30 and occurred approximately 30 min earlier on cloudy days. Additionally, the sap flow
rate curve had a broad peak on sunny days. In summer, sap flow started at 06:00, 1 hour earlier than in autumn, and the

maximum sap flow rate was 123 g/h. The sap flow rate was greatest during the full fruiting period and had a minimum value
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during the vegetative period. It increased rapidly from June to August when water consumption was 1388.3 g/d. Average
daily water consumption was 1102.7 g/d during the entire growth period. We also found that the sap flow rate was positively
correlated with solar radiation and air temperature, whereas a negative correlation with relative humidity was detected.
Furthermore, sap flow (F) expresses the following quantitative relationship with solar radiation (S), temperature (T),
relative humidity (H) , and vapor pressure differential (VPD): F=41.5+0.167S-0.563H+1.36T-9.67VPD (R’ =
0.6547).

Key Words: Arid area; Ningxia; Lycium barbarum; Stem sap flow; Multi time—scale; Variation; Meteorological factors
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Fig.1 Diurnal variation of sap flow accumulation (a) and sap flow rate(b) under different weather conditions
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Fig.2 Diurnal variation of sap flow rate for different season
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Table 1 Variation of total sap flow and sap flow rate in the different growth periods

. =1 S AL RS S : K : NEE
P ??Ekﬁéﬁ EAE ?E)ﬁh;‘j I %iﬁﬁ;ﬁ BEERY  BEAREYH
. Vegetative . Late flowering . . Late Fruit Autumn growth  Late autumn
Growth periods Full blooming Fruit period . . .
phase stage period period growth period
Rk
it {JIL% & 15.77 16.40 18.44 20.29 27.17 32.80 62.50
Accumulation of sap flow
ERHE R/ h
WIS (e/h) 1.35 1.88 4.32 10.32 6.27 6.75 2.42

Sap flow velocity

3.2 ORI Hb AR AT AR IR OB TR AR A AR 2 B
WA L AYRERR (T2 . T3) R &4 B I T 8 i e H1 H7H1THS8HT1IHO9H1H.10H
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Fig.5 The Diurnal sap flux of Lycium barbarum with different basal diameter in months
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Table 2 The correlation analysis between sap flow velocity and meteorological factors
RN, pNLEEEEE T AH X P i .
i e i e N Wik
. Solar Air Relative .
Ttem Sap flow velocity o . Wind speed
radiation temperature humidity
WL R Sap flow velocity Pearson Correlation 1.000 0.446"" 0.324*" -0.272*" 0.307 *"
Sig. (2-tailed) 0 0.003 0.005 0.001 0.009
KIFH%R ST Solar radiation Pearson Correlation 0.446 ** 1.000 0.566 " -0.547 " 0.512*"
Sig. (2-tailed) 0.003 0 0.000 0.000 0.000
HRE Air temperature Pearson Correlation 0.324 " 0.566 "~ 1.000 -0.858 "~ 0.045
Sig. (2-tailed) 0.005 0.000 0 0.000 0.591
AR ik B Pearson Correlation -0.272** -0.547 ** -0.858 " 1.000 -0.213 *
Relative humidity Sig. (2-tailed) 0.001 0.000 0.000 0 0.011
K Wind speed Pearson Correlation 0.307 ** 0.512*" 0.045 -0.213 = 1.000
Sig. (2-tailed) 0.009 0.000 0.591 0.011 0

# P<0.05, * * P<0.01; N=144; Pearson Correlation Fi5& R %; Sig. (2-tailed)-P {H(XWE).

10 F A~ SR F B3R R BH R S AR O B 2 L B R X 25 H R, o0 ol P 2 il i R 2k (11 6)
M2 HaT LI 000 5 A5 R PR S | 23 A RE B R 2 [8] 249 5 TE AR 5G 56 R HL 3 18 AR 2 35 R 3k
- HIZCERE 5 0.446(P =0.003) ,0.324(P =0.005) ,0.307 (P =0.009) , B T I i 55 AHGHIR J3E 52 S A
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Fig.6 Diurnal variation of sap flow velocity and meteorological factors(left:1* August; right:1* September)
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Fig.7 A scatter diagram for sap flow velocity and meteorological factors
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Fig.8 Regression model of sap flow velocity and meteorological factors simulation and fitting
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