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Stem sap flow dynamic of jujube and its response to meteorological

factors in the arid area under pit irrigation

CHENG Ping', LI Hong', LI Chang-cheng®, ZHANG Zhi-gang®, LIU Bang®, SUN Ming-sen’
(1. Xinjiang Academy of Forestry Sciences, Urumgqi, Xinjiang 830000, China;

2. Forestry and Horticulture College , Xinjiang Agricultural University , Urumqi, Xinjiang 830052, China)

Abstract: Stem sap meter (TDP) and HOBO microclimate were used to continuously monitor the stem sap flow rate

and meteorological factors of jujube in full fruit period under the condition of pit irrigation in the arid area. The results

showed that the total amount of sap flow in the whole growth period of jujube was 3 935 kg, and the accumulation of sap

flow in summer was 2 387 kg, which accounted for 61 % of the whole growth period. The transpiration water consumption

in summer was the most serious(severe) . The main meteorological factors affecting the stem sap flow of each month were

different, and the proportion of solar radiation accounted for more months. Higher solar radiation and value of water vapor

pressure deficit don’t indicate higher flow rate, the flow rate depends on the time, meteorological and jujube’s physio-

logical state.

Keywords: pit irrigation; jujube in full fruit period; sap flow; meteorological factor
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Table 1  The physical and chemical properties of test soil
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Jem texture /(g em™3) Field moisture /(S+em-") content N P K

g capacity/ %  content/ % /(g-kg™h) /(mg-kg™") /(mg-kg™') /(mg-kg™!)

0~20 #HE+ Sandy loam 1.35 31.51 32.13 0.25 14.67 8.42 74.68 19.49 468.5
20~50 fbiE+ Sandy loam 1.40 26.77 28.11 0.31 14.44 8.44 71.87 12.31 312.5
50~80 EbYEE Sandy loam 1.40 28.77 30.80 0.46 9.84 8.09 46.53 33.15 273.5
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Table 2 The irrigation time in all growth stages of jujube

HEFW Growth stages H¥] Time(M-d)

W ZF )R] Bud and leaf stage(S;) 05 - 03—06 - 26
- A~

;‘Kﬁi:niﬁ;ﬂfd fruit setting stage(S,) 06 -26—08 - 20

RSN Fruit enlargement (S;) 08 — 06—09 - 15

ALY Maturity (S,) 09-15—10-15

F&H-4] Defoliation(Ss) 10 - 05—10 - 30
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Fig.1 Daily changes and daily cumulative amount of

jujube stem sap flow at each growth stage
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Fig.2  Variations of jujube stem sap flow cumulants and the maximum daily sap flow rate



CERE Ul i

R CTKHEBE T 5 OB 8070 B 2 S R A 7 [ i i 267

b A

) Season sap flow cumulative :
° 3000 —— ¥ Uit B 2 Sap flow rate 3000
2 2600
& 2500 T
2z PZa 12200 <
1§ 2 2000 T e
=< 2 11800 , &
ol Sz
Bmvé 1500 1 1400 ¢ o
e T
= 3 1000} T 11000z g
¥ = 1600 &
g so0 ’—E_‘ {200
0 7 - — : . -200
T 7 S
Spring Summer Automn
Z%7 Season

B3 AREVEMTRREZRERBEREETE
Fig.3  Variations of jujube stem sap flow cumulants and sap flow rate
2.2 EWMFRAES|KEFHXER
22,1 AMFRAGAZRATFARESH NT

f A TR0 H AR R IR 5 R T E R 7RI
DA 5—10 F 2 e £ — Ak BLRY B I R #6473
Bro FIH Spss 18.0 434745 H B A i KR T 1K Uit
MR 5 R GH F R BH AR G R AR X
ZIAAER R FH O RN 3R 3 P, Wi %5
BG5S A DG MR R 5 R PR R A
TRE KR e R G M IR A 6, S A
JER B EVEAE(N = 144, x * P<0.01), Xk 5
TR A et/ . 5.6.8 H S R TR Y
FFRLHEF RIS, 7 A AR, 10 H R AEx
MRS, T I TE AT A 2B 5 005 i O 1 1) F2
G FAME—, 5 85 B 0] B A [ B A BRARAEAEAE
FHSEIE R o PR E T AR A [ o) [ Bt = 5 R 7 () AR [
Xof OB SR B B A B i

®3 FMTRASSKEFHEIME

Table 3 The correlation between jujube stem sap flow and meteorological factors

F 45 Month i(l‘HiE.ﬂ.‘J‘ R EE AT TRKIEE 5 ik 'JXLJE
Solar radition Temperature RH VPD Wind speed
5 H May 0.932" " 0.842" -0.669" " 0.775" " 0.664" "
6 H June 0.856" " 0.775" " -0.743"" 0.734" " 0.301" "
7H July 0.878" " 0.880" " -0.852" " 0.861" 0.203" "
8 A August 0.914" " 0.904" * -0.875"" 0.872" " 0.309" "
9 H September 0.899" " 0.915" -0.939" " 0.913" " 0.238" "
10 H October 0.881" " 0.920" " -0.925"" 0.943" " 0.144" "

H:N=144, * % P<0.01.
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Fig.4 Diurnal variation of sap flow rate (SF), solar radiation (Rs) and vapor pressure deficit (VPD) in a typical sunny day of each month
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Fig.6  Scatter plot of meteorological parameters and jujube stem sap flow rate
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