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The variation characteristics of Jujube tree sap flow at different time scales
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Abstract: In order to explore the variation characteristics of jujube tree trunk sap flow at different depths and differ-
ent directions, to improve the research precision of transpiration consumption of jujube trees in Loess Hilly Region, we u-
tilized thermal dissipation probe (TDP) to study the trunk sap flow velocity of jujube trees at different directions and dif-
ferent depths respectively in the jujube experiment demonstration base of Yuanzhi mountain in Mizhi County of Shaanxi
Province. The results showed that: (1) The difference of monitored results exited between different directions of the
probe. The different research time scale, the monitored results in each direction was significant difference. The size of
the significant difference expressed as: hourly scale > daily scale > monthly scale. (2) The monitored results at different
probe depths existed difference, and with the different time scale, the significant difference was different between differ-
ent probe depthes. The size of the significant difference expressed as: hourly scale > daily scale > monthly scale.
(3) The water consumption in growth stage calculated by the monitored value of TDP installed at the north and the depth
of 20 mm was more accuracy.
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Table 1  The general situation of the test trees

W SRR BRI 20em AL T BAR
21 51 H ',:hl Height of tree The diameter of the
Group /el trunk under trunk at 20cm
o canopy/cm above ground/cm
135 72 8
1 134 68 7
138 70 9
136 74 8
2 135 66 8
133 67 6
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Table 2 The P value of difference significance test of monitored

values with hourly scale of TDP at different direction

W R g
le?iig ﬁ ﬁ, T-E T-W T-8 T-N
scale and Orientation
period
T-E — 0.013 0.441 0.000
L h R T-W  0.013 — 0.080 0.237
Hourly T-5 0.441 0.080 — 0.004
T-N  0.000 0.237 0.004 —
T-E — 0.007 0.001 0.000
BrEs 1 T-W  0.007 — 0.000 0.327
Stage 1 T-8 0.001 0.000 — 0.000
T-N  0.000 0.327 0.000 —
T-E — 0.000 0.000 0.000
BrEz 1 T-W  0.000 — 0.072 0.021
Stage 11 T-S 0.000 0.072 — 0.537
T-N  0.000 0.021 0.537 —
T-E — 0.092 0.449 0.041
B 11 T-W  0.092 — 0.339 0.695
Stage 1T T-$S 0.449 0.339 — 0.182

T-N 0.041 0.695 0.182 —

[ P <0.05 2R BEFZES; P<0.01 R Atk BEESR .
Note: When P < 0.05 represents the significance difference, while P <

0.01 represents the extremely significance difference.
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ZEAEBEET (P <0.05); Hoe A5 4 HH 1 a1
HAMBEZSF(P<0.01), 1F Stage II N, T- N
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Table 3 The P value of difference significance test for monitored

results on daily scale of TDP at different direction

W R g
.
MZElig .ﬁﬁ, T-E T-W T-8S T-N
scale and Orientation
period
T-E — 0.013 0.000 0.000
H T-W  0.013 — 0.000 0.022
Day T-8 0.000 0.000 — 0.000
T-N  0.000 0.022 0.000 —
T-E — 0.000 0.000 0.000
BBz 1 T-W  0.000 — 0.000 0.206
Stage 1 T-S 0.000 0.000 — 0.000
T-N  0.000 0.206 0.000 —
T-E — 0.000 0.000 0.000
BBt 11 T-W  0.000 — 0.003 0.058
Stage 11 T-S 0.000 0.003 — 0.000
T-N  0.000 0.058 0.000 —
T-E — 0.000 0.000 0.000
B 100 T-W  0.000 — 0.000 0.000
Stage 111 T-5 0.000 0.000 — 0.000
T-N  0.000 0.000 0.000 —

W ZEEFE K BEAL K, IR I Stage 1T P W IN{E /N H 5
Heg i 0r TOP WA B E 250 T - E WA
AER HI 5 7E Stage 10, iF AR AE T AR, A - 7%
PR A e il , ] Bsf 2 B 8 R 3 o A 26 5 TR
WY 6.32% , PL B B A 25 6 FE K B/, T
TR IZAL F T R AS, L Stage TIT P9 1
EHRBN e ETHE FRER T - W WIE A fER A,

MAEASAET W T - N WA 46 28 58 A K FE KL
2, Ry b S A ZE I FE /K B ELSE I O,
LAY 32 R AR T AR 1 Wl

2.1.3 REZ4L TDP Ml Fik i A R4 R
B WA AR E MR o RS R 2
WEMERE PELZE 4) A H,7E 1A H WA
IR TR IS R B2 A B LT, 5
ANTR) 7 00 T T R W I A B RUBE RN HRUBE XS
LT LA IR, Bl A ROBE 38 R, A TR (S 8 4 1
TR TR0 T 1 25 S 3 S PR AR RIS, DL, /N RUBE
TR WA ) e X6 R At TR AR 2 i
K BEEE L,

F4 TEAALZTOPUNARELRERBEMRT PE
Table 4 The P value of difference significance test for monthly

scale monitored results of TDP at different directions

W R o
o Ji i .
Monitoring . . T-E T-W T-S T-N
Orientation
scale
T-E — 0.711 0.432 0.933
A T-W 0.711 — 0.674 0.774
Month — T-3  0.432 0.674 — 0.482
T-N 0.933 0.774 0.482 —
FEK & /mm

124.28 183.93 148.20 370.63

Water consumption
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2.2.1 RERE TDP Ml A F ik mn R R4 Rt
i B3 AL TEAE BIARRIBN B, 24 h WA [R]
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W £ A TR0 2R S ISR A [ R R AR R
TEARA — A0 S mm FREF (T - 5) 1 FRIGEHFLL T
B e 1, AT BH 42 5 10 mm 4 (T - 10) A9 H G RESE
1A T - 5 40, BB AR BE 4055 520 mm #4851 (T - 20)
(1) LGP 2 )R] S5, LR SR, IR W28 R
ISR T A A SR PN, AN [ % B2 AR AT JA IR 1) R/
HT-5>T-10>T-20,HH T-10 5 T-20 Zq
TR EZS(P>0.05, 03 5), HE ARG EHE
DU L) 2 A AR 3 25 5 (P < 0.01) 3 2R 52
RERIA N, A IR FE R AT B A KN T- 10> T
= 5> T - 20, /A [F] % B2 4 W 00 AR B 1) 1 54 A
WEZEF(P<0.01) 5 SRS MBI N , AS [FIT B2 R 5
WEMER R/ N T-5>T-10>T-20, HA T-5
HT-10ZETEEZS(P>0.05), HEARH
JER AT WS E A B m ) B AR B E2ZES (P <
0.01)o ZrHrA, A B IHERE, T-5 5 T - 10 M
{RLIH] A 25 57 300 2 M Pl A 0 2 K A Ol TR I 2 25 5
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Fig.3 The comparison of monitored results on hourly scale of TDP at different depth
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Table 5 The P value of difference significance test for monitored

results on hourly scale of TDP at different depth

EEN={iog ] e
Growth stage Probe =5 =10 T-20
T-5 — 0.000 0.000
M T-10 0.000 — 0.923
T-20 0.000 0.923 —
T-5 — 0.000 0.000
K T-10 0.000 — 0.196
T-20 0.000 0.196 —
T-5 — 0.000 0.000
P T-10 0.000 — 0.000
T-20 0.000 0.000 —
T-5 — 0.145 0.000
C T-10 0.145 — 0.000
T-20 0.000 0.000 —
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PRET I RO RIS o] 10, A= 00, R K S48/
BF, 7K ia 8% B AR SR T 2 A2 AR BT, bl
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Table 6 The P value of difference significance test for monitored

results on monthly scale of TDP at different depth

JLlawil
onitoring T-5 T-10 T-20
Probe
scale
A T-5 — 0.207 0.043
Month T-10 0.207 — 0.388
T-20 0.043 0.388 —
FEZKIRE/mm

581.53 436.72 330.17

Water consumption

11.0
10.0 |
9.0
8.0
7.0
6.0
50F

Sap flow velocity

W R /(10%m + 57

4.0

3.0

20 1 1 1 1 1 1 ]
4 5 6 7 8 9 10 11

H 1 Month

——T-0.5 ——T-1.0 —&— T-2.0

B 5 RERETOPENARELERLE
Fig.5 The comparison of monitored results on monthly
scale of TDP at different depth
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