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Research on water consumption rule of jujube tree under drop irrigation

WANG Wen-ming', ZHENG De-ming', JIANG Yi-juan', LIU Jun-hong®
(1. College of Plant Science and Technology , Tarim University , Alare, Xinjiang 843300, China)

Abstract: The experiment was conducted by researching stem flow to forecast water consumption, to provide scien-
tific evidence for reasonable irrigation. The change of stem flow of jujube tree was measured by using the stem flow meter
under drip irrigation. The results shown that: The maximum value of stem flow was appeared at 12:00 PM, 15 May,
2010, the value was arrived 1 834.28 g*h~ 1. the maximum value of stem flow was appeared at 13:00 PM, 26 June, the
value was arrived 4 861.89 g+h™'; the maximum value of stem flow was appeared at 16:00 PM, 10 August, the value
was arrived 5 816.868 g+h~'; the minimal value of stem flow was total appeared in early morning from 4:00 to 8:00
AM. The average daily cumulative stem flow was relatively small in May, also the average daily water comsuption was
minimal in this month. When came to the July and August, the water consumption of jujube tree was obviously increased
with rising temperature and end of rainy season. The average daily cumulative water comsumtion was maximal in August.
Through the correlation analysis, the maximal temperature at the land surface and maximal air temperature have the large
effect on stem flow of jujube tree. The conclusion of this experiment was that the soil moisture content was the major fac-
tor to influence the stem flow, also the other environmental factor was very important too.

Keywords: jujube tree; stem flow; drop irrigation; stem flow meter; water consumption of jujube tree

K NI AAE IR ZR |, SR i = B A K
H L ik B R B9 & A, Be il i iR
fLAKFIRT R — S8 By 4% - A - K
SRR MR (SPAC) ™ o 1A P9 11 7K 4 S 5 o
ZMEAE IR 2R h 1y, RE AR K 0 A i — A
S PEAR R AR T, 2818 28 KOBOR, R FTK A%

Y75 B A :2014-04-11
EETB prm - dh il b BIRNHE 2580 H (2009Z7J03)

R, WA B 99.8% L) I 2 F T 2% i ¢
K2V AT LTS I L S A AR Y RE K BE ST
s A IRRSE T A R T X Y AR I MR MR K A2
BRI 1R 52 ], 45 SR 2% B 76 0 R 3 YK B3R 35 kg NI
2 415 kg ST 54T, H AR i 2 oy g R, H
H S g 25 LU A BRI , 76 3 AR B AR 14 kg & 1F T,

EE A : F3CHI(1982—) , 13 W 5RAE B SE J Il R VEW) AR A B 5 3 9 AR B8 . E-mail : 2grmghe666 @ 163 . coms,
BISIES FREW] (1955—) , 55, 3062 W98 07 Il A 8 57 5 1385748 o E-mail: 2dmzky @ 163 . com,



56 1

FSCHAE HHE SR IE AR R K LA RIS 39

FI 25 (126 P AR R T2 , S LAY s 55 % 4 A ik
B 2R S s B KR B R RO 1 — > E 2
R, WK AR H e (R I S80AE  201) DA fE UK
BTG 1.84 45 A 1.76 17, Bl 85 /K I AR,
PRI TR R, RS B R E
KEEWL RS IR N T 2R A A T A 45 2R, B
WEIN TSR A ER R LR R A
1 /s TR ER A H 25 000 1 B 98 55 K R AR
%, 3 SO HOEARSC ) o T g 4 X e K 2
R Y58 IRy o B LA AE I HE LA ) SR
W YRR TR RIASES ST 7R
TEASLE Y S A BRI RE BT Bl T U (1438 W A, A
Ry — i AR, RIRT AR 25 8 e, ST
DRtlb eI BN EZSr s AN E R IR R - NITR AR S
MR IEEE N — @ L, PR, a5 T 5 XA
PIFERASE, R T 5 XA ) A B2 S R P AR )
Xof T SR ERIR I L RE 1, % 584 A A T 5 M X A A
FROK BT, B i o 3 AR A 05, (e o IX SR 2 5 10 K
JE, B VDB R BA B BRSSO 7 5o

L AR

1.1 R0 R 8R

TR0 A A R Ml DX A DU Uil 224 A 35T, 24
HiJm T W A, R 2 R, RAETR AR KRR
220 d Ph b, AEFE KB 35.0 ~ 48.5 mm, 4EZK K &
2450~ 2 824 mm, HbFRA E: E79°17°02" ~ 79°21'
21",N37°14" 18" ~ 37°22' 11", Hu %y V4 B[] 45 AL fhil
R 1304 ~ 1 379 m, YEFE R 1%0 ~ 2. 5%0, Hi %5
A P BHERUR XA 5, V0 3
1.2 iRIew 4y

IR TE ] 224 B ERRARAE, BN 5 a &
Bt REEE 4 m, 478 1.5 m, ERER 9.5 em, R
TETE 4 AP IRHERE, 8 HKSS A, A HHEE I Ik,
RROAETHE K iR 4 200 m’,
1.3 ®FERUE

FE Y ) BEREAE AR A RUBERE K I 5E vh % JR di
I TR B 2 B WF 5T AT, [ AN A Pk ol | RO
SER AR 00 PN A A A ) 2R R R S R A
TRAS 0T o T AR A RE A T 58 A 1 6 VA Af 1
B 3 I B TR s A Y AT
KA E Dynamax 23 7 2R E R T 22T
TR A , 26 AR T 1% r (B ) JopRE 2 2,
2RI SCA100 R 3k A 28, 0 4 Sk 42 35 R AR 2

L2010 4 5 A FREEA W LI 3, 15 min RAE —
UCBE o ZET TIN5 P BRS¢ ) 2RI AR
BCEE T B — R o PR AL O R B () 4 e P, 725 T
MRS Tt — B B 2R A T 22T IR &
m e EREAGT, BAAAE R T, 41
PRGN S TR E PR o XA T I
I 2R A . PO AR R — e AR
A, M H AR A A Frae i RE B A A, PRI e
PT343 W 250 FD S B AR AR A B 0 2% o %t
PREK & IR R 00 i e A7 B8 W ZE AR ) 25 1 19 Ak
FIT, PP B B AR | B 1k TR Sg 4
1.4 HELHERITE

AR5 R Dynamax 23 v (1 B S8 R & AR
SR, R Excel F1 SPSS17.0 GE k144347 o
2 50
2.1 EWERETAHE

AR FE K H AR ARA UM, — el
JEREA TR R WA K, S A 15 HiicKR
BT 12:00,35%) 1 834.28 g-h~ !, K5 IF
TR 6 A 26 H Y B K ZE 3 R TE 13:00, 15 F)
4861.89 g+h=',7 H 20 HE KM BFE 15:00, 15 F)
6385.88 g-h~',8 A 10 H fE K257 H BLTE 16:00, 34
#)5816.86 g-h~' (WL 1),5 H 15 F16 H 26 HIf=k
Wi HAR L g i £k, i 7 A 20 HAI 8 10 H Y
ZEU H AR AL S R 2R 5 B B R A RS, 2R R
PR B R HE BT )t 26 A S5 B SR , DA b 2K 3 e K AEHR
WA E— R IR IR Y 14:00 H A H B, 1 2 B
FL a3 — R B KBl , XA RE 2t ThE &
YEYIZEB AT, LIRS K TR, BRI
/N, 53— 7 T AT BB T R A TR RS 2ok R, PRI AR
FAhmER G E VRS, BUEAIE COo, M TS T
FUFLIF U N 5 B/ NZE AR Y BAE R4 00
~8:00, 3X B iy [A] i 25 AR 5 /N 77 2B 1 D R AT g
S B TP X PRSI , % ]2 AT ARAR T4,
AR RS, S BUK A ZE SR X B A
PyfE R — O A RN 12

SH15SH.6H2H.7H20H.8H 10 HiX 4
K HFHZEMAERLL 7 A 20 HWEREKN
2201.27 g-h™"',5 7 15 B9{E /N 664.78 g-h™!
(ULIEL 2) , Bl IR % T v FRAE 30 19 >k i, A7 7
F3 %55 7K 53 B sSRAR I, 33X A I 3 18 S0 6 7K 73 B
TR, 5 R HE K B



e Yivand Y
40 TR Hu X A5 532 %
2000 6000 -
1800 | (@05-15 (b)06-26
1600 | 5000
= i; 1400 ¢ = 24000
L 21200 1 %
5 21000 ¢ 2 3000
= £ 800 bl g
B2 52 22000
5P 600 oz
400 1000
200

Q Q Q Q Q Q Q Q
QQ'-Q Q”J'-Q Qb"g QQ.-Q \’L"Q \‘J"Q \%'-Q r),\'-Q
I ] Time
7000 1

(¢)07-20
6000 I

5000 |

o~
=3
=3
S

EPEHE/(gh?)
Stem flow rate
N 98]
(=3 (=3
(=3 (=3
(=} (=}

1000 r

o
RS

Q Q Q Q
QQ"Q Q”)'-B Qb"“ Qq.'Q VL

I 7] Time

Q Q
® 9

Q Q Q Q Q Q Q Q

QQ'-Q Q”J'-Q QG-Q QQI'Q \'L"Q \‘)"Q \%'-Q r),\'-B
I} ) Time

6000 1

(d) 08-10
5000 |

o~
1=
1=
1<)

Stem flow rate
N (98]
(=3 (=3
(=3 (=3
(=} (=}

KRHEZE/ (g h")

1000

Q
o°

Q Q Q Q N Q N
Q”)"Q QG‘Q Q‘)"Q \'L"Q \‘J'-Q \%'-B 1\'9

[ 1) Time

B1 2010 FEMERETHHL

Fig.1 The daily variation curve of stem flow of jujube tree in 2010
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Fig.2  The average daily rate change of stem flow of

jujube tree for different time in 2010
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Table 1  The atmosphere and land surface temperatures

5J1 May 6 H June 7 H July 8 J1 August

RARE o RARE bR B KA bR B RARE Hu R E
Atmosphere Land surface Atmosphere Land surface Atmosphere Land surface Atmosphere Land surface

Efg temperature temperature temperature temperature temperature temperature temperature temperature
Re mIE WA RIR Es BRI REe B EEs O RE ks BE &S O RE ke &K

The The The The The The The The The The The The The The The The
highest lowest  highest lowest highest lowest highest lowest highest lowest highest lowest highest lowest highest lowest

1 31.2 17.3 459 12.7 27.1 15.6 54.1 12.7 28,9 18.0 546 16.5 29.8 17.6  51.7 16.8
2 32,1 2.6 5.9 17.2  30.7 16.3 58.4 14.1 26.8 16.0  43.7 13.9 32,7 202 55.0 17.9
3 296 19.7 546 154 263 16.7 43.4 19.2 35.0 20.9 58.6 18.1
4 239 16.6 37.9 149 25.1 16.1 474 12.4 35.9 22,7 6l.5 20.7
5 229 17.1 35.7 17.7 30.1 20.0 554 167 369 246 61.6 22.3
6 27.9  20.0 53.5 18.4 38.2 244 38.0 22.6
7 33.0 20.0 59.1 17.5  38.7 24.1 58.4  21.3
8 35.0 23.0 61.4 198 32.5 28.1 4.2 278
9 269 154 57.8 13.6 334 2.0 603 21.8 31.3 26.0 48.2 254
10 27.4 16.1 53.3 11.4 34.7 25.0 557 22.0 33.2 21.6 50.9 19.1
11 29.3 17.1  58.7 15.7 33.6 240 540 21.8 334 259 52.1 25.0
12 28.6 16.7 53.8 12.4 31.8 22.0 557 21.1 357 224 51.5 18.9
13 27.0 149 57.3 10.9 32.7 21.0 55.3 19.5 37.4 243 58.6 20.7
14 27.1 12.9 450 12.5 29.8 22.0 40.4 21.7 346 252 50.1 23.5
15 235 158 546 14.5 24.8 16.9  41.5 15.8 321 21.0 52.2 18.5 34.6 260 47.5 24.4
16 23.8 14.6 49.0 14.3 35.0 24 55.4 21.6 33.8 27.0 48.6 25.7
17 22.3 13.8 52.0 13.5 37.5 24.0 599 202 34.0 24.8 51.7 22.8
18 19.3 12.0 42.3 11.2 39.1 23.0 62.8 19.6 31.8 245 48.2 229
19 2.7 12.7 51.8 8.5 33.1 260 51.9 239 33.0 21.6 48.1 20.6
20 28.1 18.5  60.8 15.5 346 21.0 55.8 17.6  29.9 23.2 454 21.3
21 56.3 7.4 340 197 469 -19.2 29.9 21.0 40.3 21.4 31.9 18.2 50.4 15.9
22 611.6 11.4 346 19.7 62.8 27.0 28.4 19.0  50.6 19.1 314 19.0 50.9 16.9
23 58.1 19.0 35.6 22.4 61.5 18.4 29.6 18.0 53.4 17.2 33.4 194 53.6 16.0
24 57.4 15.4 35.7 18.5 59.0 16.1 32.8 21.0 57.5 19.9 30,9 21.1 43.8 19.6
25 50.3 14.8 31.5 9.1 50.0 17.0 31.8 22.0 50.1 21.1 27.8 43.8  21.9
26 299 13.8 53.4 10.8 30.9 18.1  56.1 16.1 35.6 25.0 60.9 24.1 30.1 21.0 49.6 18.6
27 27.8 18.7  53.9 17.8  29.1 19.4  53.7 18.7 33.7 27.0 54.0 242 30.8 22.7 47.3 223
28 18.8 10.7 28.4 10.7 30.4 16.6 57.0 14.9 33.3 19.0 55.3 18.5 31.4 22.8 47.4 20.7
29  18.6 9.9 28.5 10.8  32.1 17.8  60.6 16.5 29.2  17.0 49.8 17.3  32.9 19.4  49.1 17.9
30 23.4 10.8 49.9 8.5 28.9 22,7 48.0 209 30.0 23.0 50.7 19.5 32,6 21.8 50.6 20.0
31 27.0 13.1 53.9 9.8 24.7 17.0  27.2 19.3  33.0 20.6 51.2 16.5
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Table 2 Correlation analysis for stem flow with each meteorological factor
Ay (y-m) e i AR b0 T b f IR
Month Maximum temperature Minimum temperature The surface max-temperature The surface min-temperature
2010 - 05 -0.40 -0.36 -0.80" " -0.17
2010 - 06 -0.24 -0.39 -0.40 -0.07
2010 - 07 0.52" 0.20 0.34 0.04
2010 - 08 -0.54" -0.28 -0.35 -0.22

H:* P<0.05, * * P<0.01
X AR ) ZE 3 5 AR 25 0 R R 22 a0
AR, HA TR, S H O BRI 2 a5
TR 2 5 B AR G I 6 H O B 2R S

IR 2R BEASC, 7 H A8 H AWM 2K S
IR S AR AN (R 3)

®3 FERHERESKEBEMREMN TR ERE K&

Table 3 The curve simulation for stem flow of jujube tree with air temperature range and soil temperature range

H B £ 07 HHRFER BEAL F
Date Simulation curve equation Correlation coefficient Significance testing F
2010 - 05 Y = —44.5844937 - 0.0004072657476 X, 0.8026* 10.8614
2010 - 06 Y =2.585831622 + 2.5823921971 X, 0.8801 " 9.0349
2010 - 07 Y =20.03213749 + 1.3798935390 X, 0.7318" * 19.6028
2010 - 08 Y= -5.90618143 + 2.3787940358 X, 0.8859" * 51.0490
T x T o« TR YRR, X, IR X A R 2%

“ » « ” “yon o “yom
Note: “ * "remarkable, “ * * "extremely remarkable, “X,” air temperature range, “X,” ground temperature range.
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