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Abstract: Flowering stage of red jujube trees always encounters with hot dry weather in arid oasis region in Xin-
Jiang, which leads to lower setting rate and follows decreasing of red jujube yield easily. Increasing irrigation and artifi-
cial atomization are existed microenvironment regulation technology, which resulted some problems such as lower water
use efficiency (WUE), serious agricultural nonpoint source pollution, high labor intensity and lacking of scientific foun-
dation. In order to supply theoretical foundation to red jujube production in this area. After integrated atomization with
micro spay technology (AWMS) with micro-irrigation, a line of micro sprinkler at 50 cm above the ground was installed
and five treatments were created. The treatments were: T1, T2, T3 in which atomized for 30 min, 60 min and 90 min,
respectively, T4 in which drip water volume equal to T2, control (CK) that was normal drip irrigation. Field experiment
was carried out to study the effect of micro environmental regulation of red jujube trees canopy in arid oasis region. It
turned out that there were two times a day—high atmosphere temperature( AT) with low relative humidity(RH) and low
AT with high RH in central canopy of red jujube trees during the flowering stage when encounter with hot dry weather, in
totally come up to about 14 hours, which showed great potential of micro environmental regulation of red jujube trees;

canopy. AT of T1 ~ T4 were 11.0%, 10.5%, 12.5%, 14.0% and 2.3% , 0.4%, 2.6% , 3.8% lower than those
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of surrounding and control, RH of T1 ~ T4 were 23.7%, 20.0%, 21.2%, 17.2% and 5.3%, 2.2%, 3.2%,
—0.1% , higher than those of surrounding and control, fruit yield *were 9.4% , 6.8% , 6.7% , 10.2% higher than
that control, which showed that AWMS have certain effect on improving AT and RH of central canopy and increasing fruit

yield. There is an obvious negative linear relationship between AT and RH of central red jujube trees’ canopy. AWMS’

s effect on fruit setting rate and fruit qualities were not the same, the best treatments was T1, as far as fruit yield quality

were concerned. It s recommended that AWMS should be carried out in two times a day, 12 Am in the morning and 4Pm

in the afternoon.

Keywords: red jujube trees; micro environmental regulation; atomization with micro spay; atmosphere tempera-

ture; relative humidity
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Table 1 Irrigation schedule

210 £ (Bl SRR A PRI
Forming Flowering Young fruit Fruit Mature Rest Ea=pl|
gE| . : . ’
| stage stage period development period period Whole growth
1
o 04-15—  05-25—  07-16—  08-16—  09-16—  11-06— stage
05-24 07-15 08 - 15 09 -15 11-05 04-14
TEKEH Irrigation quota/mm 30 30 30 30 — 510
HEIK UREL Trrigation frequency 2 6 4 1 — 17
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Fig.1 Adopted micro sprinklers and lay out in this experiment
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Fig.2 Temperature variations in red jujube trees canopy by different treatments
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Fig.3  Atmosphere relative humidity variations in canopy of jujube tree by different treatments
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Fig.4 Relationships between atmosphere temperature and relative humidity of canopy in T1 and CK
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Table 2 Regressions between atmosphere temperature and relative humidity of canopy by different treatments

- RO RS H i}
b PR A Parameter value in function R #/E
Treatments Function relationship Notes
k b
Tl -3.2806 146.59 0.9017
T2 -3.1961 147.38 0.9019 RH—FHXR/ % ;
B T—=SME/C
T3 RH=FKT+b -3.1187 145.90 0.8883 RH—relative humidity/ % ;
T4 -3.2389 138.39 0.8961 T—atmosphere temperature/ °C
CK -2.9832 137.86 0.8847

WL 4 R 2 nT LR B, R A T T
JE 2SS B AN B 2 8] 5 61 R DG R A G
R BT 0.9, R W = 2 [a) B A B AR G
P BLAb, 25 b B 5l 2 28 S0 B 5 R X I B 1Y)
B PR, BBk SR o 197818 2 BI7E 10% F
6% LAWY, AHXT FL AR A , 5 106 A% PR AL ) 76 1
bl 6 2 25 IR O R T AR 26 2 R R B Rl
PAFER . MEE T1.T2. T3 W RIE 7R AT DL & BE, BE R
Z5ISF 18] FR 8 01, A8ER 1 4 X (R /)N , 22 B B3R 55

I [ P 384T, AR 5 J2 2 A ) i e ek 1) A2 Ak
BN o
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2.2.1 RRAZAETFTaRegERE  SHITERLN
(7H 11 H) 4R W1(8 A 10 H)A# T abHisr &
(A S AR, 2850 BT R B 5 A5 31 45 b P 21
R AR R AR L3R 3. £ A0 B AL SR AE 12.6%
~25.38% 2 8284k, B T T3.T4 iy AR SR 4L CK 1Y
WAL, T1 T2 119 A SR A 5 0 0] B &7 (2 AE @ = 0.05
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Table 3 Fruit setting rate, red jujube yield and quality by different treatments

e AR s R Ve & S MR A WEER 1L
Treatment Setting rate Yield Single fruit Ve content Total sugar Total acid Sugar acid
reatments /% /(kg*hm~=?) weight/g /(mg=100g™") content/ % content/ % ratio
Tl 25.38a 7909.5 4.17 10.1 55.1 0.42 137.6
T2 24 .86a 7723.3 4.70 8.2 50.1 0.49 102.5
T3 12.60c 7711.2 4.26 7.9 51.3 0.47 110.5
T4 13.58abc 7965.2 4.39 7.9 52.4 0.56 9.4
CK 18.00ab 7230.1 4.61 8.2 53.1 0.40 120.8

1 F—S AR R PR R P<0.05 KFEFEFSEE,

Note: Different letters in same cotumn represent significant difference at P < 0.05 level.
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(13 ] FE 45 R AH L. Bl 35 98 25 B B ML T1 /9 30
min BEH1E T3 # 90 min, ZL A =B # M 7 909.5
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ARG, MBRE R R R R K, T4 b
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BN CK 2 -2 s S, HO e 58 55 ik
BT 5, BHSRS5 B E] 3 I, 210 0 SR e R S
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I o

RIS A PR 2 BWE B 7ES0. 1% ~ 55.1%
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WA —E R, Hod T1 SOR e, BVE 20 4 %A
130 e R R AT, TR MO R %5 30 min, B —E
(1R 6 7 R A 355 i R PR3 o

3 45

1) T LRI X AL ] Hh 3 7 21 7 3% A 30 fsf 24
SEZ 2 BIAE 050 00—09 : 00 i 23 Hy BRI I &5 1
12:00—20:00 H 3 ARG 14 9 S AS 1] 2 22 Al 2R
MIET B, BT KGR 14 h A4, REXTF T 54001 X
AL, i R A B PR A A AR K IR A5 (]

2) ARIAAE T, M 2 1 28 SR 5 A%
VB HA BT M R R, 50 A5 A A AL A &
TER R 56 2 2 IR X R /T RH = kT + b o

3) sl BEEE PR BT R, SR 55 A B
PR | ERR O R O IR PR AR A, A SRR



2 T 5 b XAV AT

5 34 3

Ve B EE S EHE AR R T IR A, 25
PR AR TR AR, T, BPGOBE R % 30 min AbHRAR A,
IR 4 AR AR RO REAL B 43 00 v 41.0%.9.4% |
23.2% M 3.8% , & W T 9k 55 He R B A — 2 13
P R T

4 ow

FEEA IRFIE H, 202 5 50 Mg 6 B B /K O
P LT R AL R R 2 — , AR D X HLAR g g
W] S g R g 2= 13800 ek 13 ] g i K
HJE FRITHY 5 DX A A6 W8 /K B 8] 0 7 5%
e T, AT T KR, A AL K HA B
ARG VE o RIS KR A AR RO S R W
Ly S s B I TN E R P S e ne i I N R
B P )7 AT ] A AR R 25 57 AR AR TR
P I I TR TE (R AT, 28 TR T B X AR 1 52
B E RIS 45 AR IE R 25 5L, 5 X A ]
TERAC I RHR RS, &7 12:00—20:00 H B IR
IR, 05:00—09: 00 23 H BUIGIR =R A 15 0. PRIt
X 5 X e 4 TR B A s B AR T A R TR R
P R R TR R A, 7 (B 1 R R A,
BT 5 XA e f 8 9k 55 1) B O] AT G AE 12000
16:007 P B HEA T, I MBS 75 30 120 Fl I 58 R 4 6
PE—2EBHIE

X F—F— /N ) £ AR, X T R R
SR JLR—R IR ZE 56 4 0T LLSE R, {H 55 3 5 B AH
XEEK o AHXF R 2T B A A, N TR B4
NBEIE R, T EAE AT O 2R 42 b B A 15— B
W RS T REAE I VR 5%, 7E BAR St B bR T
BT S IR AR 20 iR T B R ik
WS TR 55 2R 45 A AR 1 /0 AT A THORE R 49 T4 ol
P i | 1X SR T B — A BRI AR o

& & X #k:

(1] 3K &, m &l AR P 5 20 R i ih 58
DAV )] 425495, 2008, (8) :56-61.

[2] o EPBl2 B2 B E A A BRI ] Rk R R DF A D]
Ak B 5 11,2009, (1) :69-70.

(3] MU, Tk A R o T AUt b E Al R
1993.

[4] S. Azam- Ali, E. Bonkoungou, C. Bowe, et al. Ber and Other Ju-

A R A

jubes, International Centre for Underutilised Crops[ M]. Southampton,
UK: International Centre for Underutilised Crops, 2006.

[5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

(16]

[17]

(18]

[21]

[22]

(23]

[24]

[25]

[26]

Li JW, Fan L P, Ding S D, et al. Nutritional composition of five cul-
tivars of Chinese jujube[J]. Food Chem, 2007, (103) :454-460.
Mahajan R T, Chopda M Z. Phyto-pharmacology of Ziziphus jujuba
Mill.  aplant review[ J]. Pharmacogn. Rev, 2009, (3):320-329.
Huang X, Kojima — Yuasa A, Norikura T, et al. Mechanism of the
anti-cancer activity of Zizyphus jujuba in HepG2 cells[J]. Am. J.
Chin. Med, 2007, (35):517-532.
Zhao Z H, LiuMJ, TuP F. Characterization of water soluble polysac-
charides from organs of Chinese Jujube ( Ziziphus jujuba Mill. cv.
Dongzao)[J]. Eur. Food Res. Technol, 2008, (226) :985-989.
Choi S H, Ahn J B, Kozukue N, et al. Distribution of free amino
acids flavonoids, total phenolics, and antioxidative activities of jujube
( Ziziphus jujuba ) fruits and seeds harvested from plants grown in Ko-
real J]. Agric Food Chem, 2011, (59) :6594-6604 .

FESCTE B 96 KA D A7 AE Y I e R e JUR [0 ] 228
2w 4R, 2013,19(12) : 115-116.

R Btk TRPURAEA )] H &L, 2007, (11):
48-51.

25 AR, Eh TR R R B BOR [ M AL AT A R
*t,2009.

W2, SEROG, B TR X R A 2 AR AE (R R
WFFEL0]. V5K, 2010,9:27-29.

B SR AR Wa B ) . GB12293 — 90. /K SR R 35 il m 3 i 1 EE P
DAELS]. Jbat . o [ bt At , 1990.

FE T TG T R X AL K 43 e R AL 5 e i 5
HEMBEADIFE D] &  BEALAMRFE R, 2009.
NSRRI R RIS E 0
MBFFEL] . 7 HAR MR ,2010,5:1-3.

2 FL ARG AR AR PR AL R R v R SRR TR
[J]. T REAHFIH,1999,5:50-51.

Rodrigo J, Herrero M. Effects of pre — blossom temperatures on flow-
er development and fruit set in apricol[] ]. SCientia Horticulturae,
2002,92(3):125-135.

W HEHRYAE M R ALY O AR A A BE A SN
[J]. TR XHF5E,1991,2:31-35.

XA A5 A3, B R B . 2 A T U 1 R R R
FeA R IR[T] . AL B, 2003, 1:1-4.

AR FLEL. BT X IR VR AL AL SRR ST (D] B R
5 SRR K22, 2013,

T JE L S SCHR T AR . A 7 3t DX AR 7 AL V8 SRR R K B A
R[] 4L 77 2 ,2013,37(19) :70-71.

e J7 B R AN . B B £ b SR X 2R el A S A 5
WAPIRL )] B HEK 241, 2001, 10(2) :36-38.

(G E S O 5 O ) S e B X AR
JEHEPS4R ,2010,30(8) : 1589-1594.

SOEVL, R BB LA S O BRI () [T AR
$,2007, (2):36-37.

W TN RN T, AR TSR A ORI ) B
FHBLIR AR BT L1115 7KHEBE , 2014, (5) : 62-66,69.



