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Variability of Young jujube tree sap flow under different irrigation amount
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Abstract: This study aims to explore the influence of different irrigation water (W1,32 L; W2,48 L; W3, 64 L;
W4,80 L) on stem flow rate of four years jujube tree, using Flow — 32 package type stem to determine the stem flow rate
and a HOBO microclimate instrument to monitor solar radiation, temperature, air humidity and wind speed and other me-
teorological data. The results showed that: Under different irrigation water, jujube stem flow rate exhibited an unimodal
type curve, increasing with the increase of irrigation water and showing average peak of 516.63, 819.04 g+h~! and
974.86 g*h~' for W1, W2 and W3, respectively; Cumulative dynamics of stem flow showed a clear “S” shape, with
W1, W2, W3 and W4 having the value of 4.98 L and 7.02 L and 9.10 L and 8.63 L, respectively. Correlation analy-
sis revealed that flow rate was positively related with the solar radiation, temperature and wind speed at significant level,
the highest correlation coefficients existing with the sun’ s radiation. By contrast, air humidity was negatively correlated
with sap flow.

Keywords: irrigation amount; tree pit irrigation; young jujube tree; sap flow rate; environmental factors
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Table 1  The physical and chemical properties of the tested soil
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Depth . . . Total nitrogen pH
P Soil texture of soil capacity content ok~
cm M
/(g em™) /% /(gkg™") g
0~30 e+ Toam 1.6067 19.7 2.25 0.797 8.51
30 ~ 50 b1 Sandy soil 1.4013 24.7 0.76 0.436 8.94
50 ~ 60 ZTHi+ Red clay 1.6093 27.3 0.67 0.647 9.75
60 ~ 160 b1 Sandy soil 1.4620 24 .4 0.45 0.308 8.67
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Fig.1 Diurnal variations in stem flow rate under different irrigation rate change law day and night
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Fig.2  Cumulative daily dynamics of stem flow under different irrigation rates
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Table 2 Diurnal variation of sap flow under different irrigation

i H Ttems Wi w2 w3 W4
H K253 ZFUE Cumulative sap flow flux in the daytime/L 4.67 6.74 9.04 8.58
K 2L 3% Sap flow velocity in the daytime/(L-h~") 0.33 0.48 0.65 0.59
R IA) 2537 28 Cumulative sap flow flux in the night time/L 0.31 0.28 0.06 0.05
PR IA] 253714 % Sap flow velocity in the night time/(L-h~") 0.03 0.03 0.01 0.01
R F 253 AR 5 AR e/ % 6.20 401 0.7 0.03

Percent of cumulative sap flow flux in the night time to the whole day

TE: W1 - HEK R 32 L; W2 - JEK &t 48 L; W3 - WK 64 L; WA - /K 80 Lo FIA]o
Note: W1 — irrigation 32 L; W2 — irrigation 48 L; W3 — irrigation 64 L; W4 — irrigation 80 L. The same below.
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Fig.3 Relation between stem flow rate and daily solar radiation, temperature, air humidity and wind speed(W1)
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Fig.4 Relation between stem flow rate and daily solar radiation, temperature, air humidity and wind speed (W2)
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Fig.5 Relation between stem flow rate and daily solar radiation, temperature, air humidity and wind speed (W3)
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Fig.6 Relation between stem flow rate and daily solar radiation, temperature, air humidity and wind speed (W4)
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Table 3 Relationship between flow rate and meteorological factors under different irrigation

b E KIAEESH/(W-m~2) HREE/C IR/ % K/ (mes™")
Treatments PAR Temperature Air humidity Wind speed
Wi 0.939" 0.790" " -0.579"" 0.185" "
w2 0.944" 0.842" -0.815"" 0.083" "
w3 0.959" " 0.805" " -0.82"" 0.108"
W4 0.939" 0.784" -0.730" " 0.428" "

71 Note:N=145; * * P<0.01.

R4 ARBEAETEMERBEMSKERNS TR S ORI

Table 4  Regression models for sap flow rate and meteorological factors

QLB Treatments [5 )59 772 Regression equation R?
W1 F=—-161.668+0.563X, +6.892X, +0.636 X5 +0.192X, 0.891"*
w2 F=—-132.55+0.681X, +6.430X, - 1.529X; + 0.438 X, 0.927**
w3 F=246.245+1.169X, - 2.495X, - 2.212X; + 0. 729X, 0.922"*
W4 F=—499.55+1.256 X, +1.332X, + 12.287 X5 + 4.692X, 0.887°~

TE: Xy - KBHER 5 X — K X — B X, - 25 <IRE. * » ) P<0.01,
Note: X; — PAR; X, — Wind speed; X3 — Temperature; X, — Air humidity. * * means P <0.01.
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