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Abstract; In order to study the transpiration characteristics of matured jujube tree and their transpiration
difference of different tree-ages, the transpiration of jujube tree were monitored continuously for three
years with TDP sap flow monitoring system. The results indicated that the change of daily jujube
transpiration showed a single peak trend, and the trend of narrow peak — wide peak — narrow peak
appeared with the change of growth periods. Time-lag phenomenon and threshold existed distinctly in
jujube transpiration influenced by VPD and PAR. The upper thresholds of VPD and PAR responding to
the transpiration were 3.5 kPa and 1 000 ~ 1 200 wmol/(m”+s). Daily jujube transpiration showed a
single peak trend obviously during the whole growth period, the proportion of nighttime transpiration was
about 5% ~33% of the full-day transpiration. The order of jujube transpiration from large to small was

3a,5 a and 12 a during 2012—2014. The significant differences were found between transpiration
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(p<0.01), and the interannual variations ( C,) of transpiration were different. The transpirations of
12 a jujube were not significantly different among years (p > 0.05), annual water consumption was
basically stable at 293 ~ 334 mm. Thus, the jujube transpiration scale gradually expanded with the

increase of ages, but it could remain stable relatively by taking reasonable pruning measures.

Key words: Jujube tree Transpiration
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Tab.1 Main soil physicochemical property on study plot
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Tab.2 Stand characteristics of study plot
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Fig.2 Relationship between classic sap flow and driving factors
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J& Bl [ A ) W4 {5 ) TEUG T B 1A BLAR 45 3 5[]
HALH 45 SF i} i 18] /b 45 SF i 5[] /b 45 SF ¥y i 5[] /b 45 SF ¥y i3 5[] /b
VPD PAR VPD PAR VPD PAR VPD PAR
05-13  07:00 0 -0.5 08:30 3.0 4.0 15:30 5.5 -2.5 19:50 4.5 -0.3
07-15  06:00 0.5 0 08 :00 4.0 5.0 15:30 2.5 -2.5 21:00 2.0 -1.0
09-13  07:00 0 -1.0 08 :30 7.5 5.0 15:10 3.3 -2.0 20:30 3.5 0.5
10-02  12:00 1.0 0 13:20 2.8 3.0 18:00 0.5 -2.8 00:00 1.5 -4.5

O R SF AT R L SF Dy 225 ERGRIR G T SF I R, 5 80R7R ST T SF A 3]

4x107
£ 3107
2
&
s
170}
2x107H
y=—9x10"x+0.026x+2.0764 (R?=0.8046)
1x107° : : . .
0 500 1000 1500 2000
PAR/(umol m 2™
(a)

4x107

& 3x107

SF/(ms

2x107

y=—0.1686x>+1.1719x+2.2317 (R*=0.7618)

11074 . ; ; . . |
0 6

3
VPD/kPa

©

4 5

& 3
Fig.3
(a) PAR [ 7B EE

2.4 &RZEBERBEE

AR P 2 AT AR 25 i 4 RARAE AT , 3 10 A
IR EIF R S8 45 1k oy ek BOR A 2012 4F 4
AT H RIS BE AT A A (] 4) R B

(c) VPD EJIB B

y=—1x10"%2+0.031x+2.023 (R*=0.8078)

ot
0 200 400 600 800 1000 1200 1400 1600 1800
PAR/(umol m 2™
®
4x107>4
3107
L
&
5
170}
2x107
» y=—0.064x+0.7395x+1.664 (R*=0.4330)
1x1074, . . ' ; . :
0 1 ) 3 4 5 6
VPD/kPa
()

WO A IR BB B E IR R F I R
Relationship between main driving factors and sap flow during ascent and descent stage

(b) PAR FREI B

(d) VPD T B

RS FR) 4 K 2 i R Th) 2% 1 19 % H AR A BLAHE IR A —
B, HZE s TR F N B 1 s e
B AR B BAR VDT 1 mm) A7 R
(2 ~ 3 mm) 7712 7 0 ) 4 18] 2% 5 B B IR AE 0. 1 ~



176 & ML M % IR

2015 4

0.4 mm Z[a] 224k, il BB W BT % it xf
BelE] 78 M6 5 H 28 1 = 1 T o B AT S e A
(P 4b) , e BLRCIR] 26 15 i by 42 Q2808 HEAY F 0 BUAT

3.5

—o— RN
3.0

—v— WA ;
25 Mﬁ? \
o i

" iy

O 1
05-07 06—-18 _ 07-30 _09-10
05-28 07-09  ~08-20  10-01
EF
(@)

BRI AL (R =0. 651 6) , gl 35 16 Bt 24 i 4
e FE T LB T 4 VL AE A B R AR A (5% ~ 10% )
5 1 7 R WA (KT 30% )

35r

| y=14.6045-0.1497x+0.0014x>
RS R?=0.6516 P
= L @,

05-07 06-18 07-30 09-10
05-28 07-09 0820 10-01
H 3
(b)

4 2014 4EHURE H 286 5 0 IR 25 1

Fig.4 Daily transpiration and night transpiration of jujube tree in 2014
(a) RRZAEMBMEIZENE (b)) BRZERS 5 H 281 a3

2.5 S EHZRAEBE

X 2012—2014 4 H R & H 25 W &t 817 480t
(HE5) , R IA 2 ] FEK L 52 I B0 AR b i 34
BB ARM S A0 10 0281 5N, 71—
9 Hy & s s K, H P37 5 & ik 60 ~ 80 mm,
2013 A iy TAE F A BOHAD 2 A TR ET (£ 2.3),
JTLA S 4y 75 1 FE K 5 W b i T R, if 10 1 £ 7%
i 5 W AR T IR B, 2012 ,2013 1 2014 4F 4 F 1
MEE KR 4r B A (307.27 £35.27) mm ., (334. 11 +
34.17) mm F1(293 +32.47) mm, @iXT 12 a 4=
AEARE A B 22 SR AT KB, F (a) =0.13 <
Foos(2,15) <Fy,(2,15) Ca KRB ), ol W4
HMAE G FEKAFPR 2T AR E . BIRBEE PR AR
PR 388100, 5 PR AR At A 7 85 o L2 A bR 2K I
FE K I oA Bt 25 B R 1) 38 m T 4k 2 9 A, i A R 3
AR o X T EIE l T2 b AR el 3 R TR AL
FEF AR B R PR = 2 I 7E 2.2 m 2247, ik B AR
HTE 2 m 2245, 5 AF B R AIASE A - T R R A o
ARFE G ZE B FER WO AT & . X UL WIR
FHAZA 25 R H AR T ARE 25 9 8 4 A R el /K 0 1R
oA L

100 ——= 20124

20134
80 20144F

SNNNNNNNNNNNNNNNNNN RN

3]
(=]
H
SNNNNNNNNNNNNY

A%,

S AN NN N N N N N N N N A
V777777777777 77 e

S N N N N N N N N N N N N N N N NN NN Y
P77777777777777777777777%A
SO NN NN NN N NN NN N NN Y

Voo7z7z777z77772777X%3

4!

5 6

7
PERT

F5 ARZEHZE
Fig.5 Monthly transpiration of jujube tree

o«
Rl
—_
(=]

2.6 AEAMBEMEBHNERNE

PR U A 2 5 ) AR 7% T 1 R R e R T, R
MAE AR B K TR T 2 6 ~ 8 a, 1 1K 50 M 1 L
FIRE AR | &I PRORI AT PR 28 1 1 0 AT % LU 23, B T
BOARMER 1 ~2 a PR T2k 40 2R KRB, ok A
¥ TDP i A SCERER, U7 A L 2009 4AFFPHIAY 3 a 2=
WA SRR B 8 R 2 0 R 8 2 G115 a
AR S AR A 12 a Az B 4E R ZE i R B E AT
B2 WA F o B (B 6) o & AN R B i A 2
Vi) 72 5 L1 5 A A [, 17 L Bt 25 0 0% ) 398 o, A5 A% 11
FEAKZB AN, A& 2012 2013 36 /& 2014 4, &
W H ZE 30 3 a AR B R/, 5 a EERIIRZ,
12 a A R K .

TEAE B 0 AS TR B B, 25 Y 1 4 104 28 1 A8 K
AR AN ], 76 A2 B 00, A [ A 0 A 22 [l 40 42 1
FhlaFam H 22 5 A K, B2 78 R AE K e
6—9 H , AN [F B i 22 1] K€ /K ¥ b A 0E %, i HL 25
Wi M B E E2012 FAEF,12a5a 3 a 2 F
W K HZBAEKEES 4.4.2.6,1.8 mm,
2013 4F iK% 4.3.3.5.2.5 mm, 2014 4Fi5 %] 4.9
3.6.2.2 mm, fE4FH R WIR R KB A B E
1%, FE X — B BB R SR 5 2 48 28, WA T B 95 -
TR 118 25 JH I oo L 3

ANE R 2012 2013 348 2 2014 4F, 78 R I IR
R HIRIA AN AR i A% 22 (0] 9 25 1 25 S ¥ A 43
3 REAIJE 2014 A (& 6¢) A 5 0 BRI 25
B AFE KR LB , 1 LI B 22 5 X B
HTE 2014 455 H 5 HPedb X &4 T — R ™ &
R B IR — 2°C, W 19 B & 32 3™ 5 0y 3
il B AT o MAE T H A LG B % 5 208 T 1 3
Z , LK G BURIK I, AN TR 1 A 1) 2 1 2 S 1
TR, R B &2 T 8—9 H iy, B ik — 2 3



BT

BHOE S FIRLAR BRO 2 b e 2 T 5 X L AR 25 1 14 177

Z 5 it/ mm

0 . . . L . . . . 1 . .
05-05 05-19 06—-02 06-16 06-30 07-14 07-28 08—11 08-25 09-08 09-22 10-06
H 3
()

501 —e—3a
45k —O0—5a
40
35F
3.0F
25F
2.0F
1.5

1.0 o\/, |! %
T oy |
05§ !!!g[

by

7 H/mm

7 H/mm
(3]
Wi

0 1 " " " L L . . . . .
05-01 05-15 05-29 06-12 06-26 07-10 07-24 08-07 08-21 09-04 09-18 10-02

H
(b)

05-07 05-21 06—04 06—18 07-02 07-16 07-30 08—13 08-27 09-10 09-24 10-08

H it
(©)

Bl 6 [l B i AW A T 78 H 78 AR K Sl 25 i 2

Fig.6 Dynamics curves of transpiration during growth of jujube tree at different tree ages
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Tab.4 Significant analysis of jujube transpiration at different tree ages
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