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Effects of Mist Irrigation on Canopy Environment, Photosynthetic
Characteristics, Yield and Quality of Jujube Orchard

ZHOU Shaoliang SUN Sanmin YAO Baolin LI Fayong HE Tongliang WANG Weiwei
(College of Water Conservancy and Architectural Engineering, Tarim University, Alar 843300, China)

Abstract. In view of the extremely arid climate with high temperature and low humidity, it is easy to
cause “burnt flower” and low fruit setting rate and photosynthetic rate decline in jujube trees in Southern
Xinjiang. Through field experiments, a set of mist system for jujube orchard canopy was set up with
variable mist time and mist times (M1 ; 3 times a day for 20 min each time; M2 2 times a day for 20 min
each time; M3: 2 times a day for 40 min each time; CK as control, without mist). The effects of
different treatments on the flower drop rate and fruit setting rate of jujube trees and the effect of improving
the quality of red jujubes were compared, and the best treatment was selected. The result showed that
compared with the control, the misting treatment can effectively increase the canopy humidity and lower
the temperature, it can increase the air humidity by up to 158. 7% , and reduce the temperature by up to
38.9% . The soil moisture content under the misting treatment was generally higher, the soil moisture
content of M3 was the highest. Compared with CK, the soil moisture content was increased by 8. 44% .
Changes in the canopy environment would affect the photosynthetic rate of the jujube leaves and the fixed
amount of CO,, the fixed amount of CO, on the leaves of the jujube under the mist treatment was greater
than that of the without mist treatment. Therefore, the accumulation of crop organic matter and the
storage of its own energy after the mist was better, which was more conducive to the growth of the crop
and the growth of fruits. Through mist, a suitable environment can be created for jujube trees, which had

significant effects in reducing flower drop rate, increasing fruit setting rate and fruit quality. The flower
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drop rate of M1 and M2 treatments was 18.39% and 15.09% lower than that of CK. Mist treatment can

indeed regulate the canopy environment, a suitable canopy environment can increase the photosynthetic

rate of jujube leaves, promote flowering and fruit setting, and improve the quality of red jujubes. Through

this experiment, it was found that three times of mist a day, 20 min each time, was the best treatment to

obtain high-yield and high-quality red dates.

Key words: jujube orchard; mist irrigation; canopy environment; photosynthetic rate; flower drop rate;

fruit setting rate
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Tab.1 Soil physical and chemical properties of experimental field

TR/ - FH [l 4 7K 1t/ A E/ AN/ SRR L HUS BR H/
+ 98 i HiL B , pH {8 . » .
cm (gg7) (grem™) (g-kg™) (mg-kg™ ") (mg-kg™")

0~10 Wi+ 19. 43 1.38 8.18 1.25 51.21 451.57
10 ~20 Wt 19.18 1.38 8.19 1.24 45.26 467.51
20 ~30 Wit 19.22 1.40 8.25 1.31 44.17 435.67
30 ~40 Fh e 2 26. 43 1.43 8.43 1.34 41.29 421.85
40 ~ 50 -+ 24.15 1.42 .24 1.20 41.35 412.67
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Yy HEK B )
] 2 Ji& 30 SHIOH6HASH
TFAE A R 481 620 7THIHITAIHRTAHITH

Rkl 7TASH8A3H8ANRHSA20H8A22H
S50 9H10H 9 A30H

£33 REELARLEFR

Tab.3 Design plan for experimental of mist irrigation

Jop:l R 55 1 (]
M1 11:30—11:50,15:30—15:50,19:30—19:50
M2 11:30—11:50,15:30—15:50
M3 11:30—12:10,15:30—16:10

CK EN T2 S

L3 HABRKERSHMUNET X

YR Z5 Z2 G0 T R A Sk DA 4 i 9 g 25 A
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Fig. 1 Daily variation curves of canopy humidity

under different treatments
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Tab.4 Daily increase in canopy humidity compared with CK treatment %
23 S BE R
Qb3
7HI12H 7H13H 7TH14H 7TH15H 7H16 H 7H17TH 7H18H
M1 0.5~64.3 1.5~75.1 2.3 ~48.7 2.6 ~47.1 6.6 ~69.6 3.2~42.6 10.3 ~77.2
M2 1.8 ~69.6 7.9 ~60. 1 2.7~44.3 3.7 ~41.2 7.3~19.6 4.6 ~38.7 6.1~76.3
M3 4.0 ~101.2 4.7 ~141.1 5.2~67.5 9.3~70.0 9.5 ~157.8 1.0 ~61.1 9.4 ~158.7
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Tab.S5 Daily variation range of canopy humidity in CK treatment

H 7THI12H 7HI13H 7H 14 H

7THI15H 7H16 H 7HI1TH 7H18H

W/ % 22.5 ~61.7 16.4 ~59.3 20.3 ~50.5

18.2 ~56.9 16.9 ~45.8 25.9 ~58.0 19.3 ~56.4
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Fig.2 Daily variation curves of canopy temperature

under different treatments
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Tab.6 Daily decrease in canopy temperature compared with CK treatment %
g T 2 1 R AR R
7THI12 H 7H13H 7H14H 7HI15H 7H16 H 7TH17TH 7H 18 H
M1 3.0~16.3 3.1 ~21.67 3.8~20.3 1.0~19.6 3.6 ~16.8 5.3~27.8 1.6 ~17.5
M2 3.7~19.0 2.8 ~21.98 2.6 ~15.1 0.9~22.1 2.3~18.3 4.3~24.8 0.8 ~16.1
M3 3.1~27.0 9.1~33.5 7.4 ~24.7 8.1~22.7 3.8~38.9 2.5~33.9 4.2 ~28.7
x®7T WRLENAEEEETNUEER
Tab.7 Daily variation range of canopy temperature in CK treatment
H # 7THI12 H 7H13H 7H 14 H 7THI15H 7H16 H 7H17H 7H18H
iR/ C 27.5 ~43.0 28.5~50.6 31.0 ~46.7 29.8 ~52.1 29.4 ~52.8 25.3 ~42.2 28.3 ~46.8
M 6 B LA, M1 M2 6635 A 4 p=h
Filr , Ud B R 55 YO0 T B2 R IR R B2 52 Wi /) s M3 3774280
F18D R B8 I AR 2 05 A, 3 — 2D U B T 9K 55 I ) 2
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i i T CK, R S5 AL B 22 ) L 3 M1 M2 1 £ 4

Fig. 3

Diagram of soil water content at depth of

20 ¢m under different treatments
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Fig.4 Daily variation curves of photosynthetic

rate under without mist treatment
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Tab.8 Daily fixed amount of CO, in leaves without mist

9K %5 Ab

treatment
Ak 3 P/ pmol CO, it/ g
ml 268 192 11.79
m2 316 317 13.92
m3 296 485 13. 04
CK 312195 13.73
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rate after different mist treatments
LU ] 2 [ 72 5, DL A i T RO & 33
A, L — e MR Z2 I A R 45 TR 55 AL BER Y
JeE AR H AR 2805 ) — ek oy #2430k
Y, =0.0259:" —0.477 1/ +2. 163 71> = 0. 036 61 +
8.4301 (R*>=0.9456,M1)
Y, =0.002 37* —0.026 97 —0.389 3> +3.990 71 +
7.5653 (R>=0.9795,M2)
Y, =0.0327¢ -0.63594 +3.1259:° —1.318 21 +
10.006 (R*=0.9955,M3)



254 &l #Hl

Moo 2021 4

Y, = -0.0196¢* +0.421 5 —2.930 61 +5. 7431 +
11.802 (R*=0.9995,CK)
L AN AN AN AN ) R 55 Ak 3 — B 21 7
LR AL NTIEAD e gt
(1) TR R AT AR B CO, [ &, 2 9 B
FALPE I A H CO, [ 4

%9 FEHRTRAETHAHE CO,ERE

Tab.9 Daily fixed amount of CO, in leaves under

different mist treatments

piE:) P/ pmol CO, ffitr/g
M1 464 220 20. 43
M2 447012 19. 67
M3 505332 22.23
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Fig. 6  Variation curves of flower drop rate of jujube
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Tab.10 Flower drop rate during mist under
different treatments %
H 19 M1 M2 M3 CK
7TH4H 7.39 11.48 11.22 13. 80
7H10H 8.27 8.35 10. 02 8.91
7H19H 11.97 11.04 14.77 14.23
7TH2TH 8.93 7.17 10. 94 7.86
Bt 36. 56 38. 04 46.95 44. 80
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RRAR o 2 3 BR %5 3 YOI 2 R R i LB/
YRS I A2 40 min B, FEAR SRR CK, #liZ AL
X 2 g A A SR B AR A R v AE R B/ 1 Ab
PG AR 2R AR AR DL LA 7 o

601
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Fig.7  Fruit setting rate of jujube under different treatments
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B R FER. ML M2 #5977 4 B 3% & T M3 CK,
VLR YR 25 20 min X T4 HE 2R 928 K BRI TR
TRA —E W B 55 HE K B R AT A B, M2
R EST 2 KwE, L CK ¥ KEZ
705. 45 m’/hm”  HARAT T e A7 ik A HLIRE R 4 T
M1 I M3 Kb BEPE K BEHE M2 O, 7 & S i A e A1
HR TR B0, Ul B 3 R R O )2 TR B
AR BT AR AR AR PR T R A R
14 56 )22 R B8 0 A L AR A, 7 R A, A, M2 2
v 7 e ) e R 7 5

x11 FELBTHIFERREB ENMEKE

Tab.11 Single fruit weight and yield of red dates

and irrigation amount under different treatments

abp HURBUR/ g

)
~

i/ (kgohm™2) WK/ (m® <hm -

M1 22.12° 9788.55* 3 087. 60
M2 24.17° 10 104. 60° 2584.95
M3 22.17° 7309.17¢ 3 590. 40
CK 18.98" 8 349. 30" 1.879.50

T PR /NG 5B R A B ] 22 57 . 25 (P < 0. 05) , T I,

2.7 RELmBROMN

12 g AR AL BN A 2D AR S b o, AR ]
LA i, M2 A B AR O, Hosr 3 AR BRI
FEAHIE , 5 M2 Kb PR ) 35 PR 25 K o M2 A4b B
Mt R, CK AR BB AR B /Dy, P 3 22 ) HAT I 35 1k
ZESw, MG ML M3 Jo i % 22 5% 0 BRE K, IR A
HAT AR e 2L A Y A, M2 Ab BEUR SEAR B T i
WY, e e A 2R S0 K Y A Ak B

12 AEKETHRISR
Tab.12 Fruit quality under different treatments

s R A R T
4 Z gﬁgﬁ%‘?cﬁ\ﬁ/ =) =} 2
VUL | YV N Y L EER, SR mA
(mg-(100g) ™) o
mm mm o % 5/ %
M1 30.45* 43.13" 979.76° 37.54* 8.79" 0.80°
M2 31.48" 46.71° 927.57"% 29.53" 9.60" 0.66"
M3 31.02%> 43.54° 965. 28 25.52" 16.02* 0.67"
CK  29.46" 43.10" 894.32° 30.79" 5.86° 0.79°

M 12 0l DU 045 70 55 A B 2T A (Y 4k 2
R CHERYET CK,H A M1 R M3 9 2080 4 4 3%
CERIILEEL, REmT CK, M2 f4EER C & i
W T CK, TG 35 1 22 57, Ui W 9K 55 A5 384 o R 52 4
AR CE R RROCR, H B VR 55 I 8] F9R 55 U8
o, W e R S e AR C R, M ML
0 AT PR 5 B A, S A Ak B 2 TR A R 9
SR (P <0.05) , a] %5 P 2 52 i 2R 52 i R i
FNE, L M1 R SRR, M M2 M3 4b B AT
PR S AR T CKEA e 2 18] 6 8 3% 22 5%, Ui W o

Z5 YR D B R 5 I A] K R A Rl BE AR 2R 5
R P AR R AR . M3 IS R % o e, 5 A
b PR B 825 22 5 KF (P <0.05) , M1 M2 ik i
Fi s W T CK, ] LR 25 Ak FO £ T SR S A I
Bl 1 ORI S, A () 5K 25 IR0 1) % i JEORE B2 i)
B/, TR 25 I (] B, 6F i JEURE 5 A 3 A A
M2 i 5 R 5 B ik, 5 M3 Ak B S5 A AT, M1
il CK 25 R AHIT , M2 M3 . A% T M1 CK, W] 7E
T B R AR AT T R 25 T LA AR S o B T S
W2 5tk T /% 35 IR0k R iy L/ o

3 g

TR TFAE AR SR 11 f 35 FC IR B O 24 ~ 30°C, il
TR R 70% ~80% °' e & B, Rk % &AMFF
278 13:00—20:30 4 B IRAR IR A9 1 &, A ) T8
WA TFAE AR SR 78 17 :30 Ze Ayt B0 2 0 B e e, &5
AR B R Al o R AR ] AT OR 55, S B s ]
T AR 2 AR BE A 28007 2, X L B b e 3
WRZE AL b AF 2 YRR 55 X T ek J2 PR Y 52 W) 4
AT, R Z T[] A 3 3 A R AROCR B A% A B B
{10 Tk 1 P A T AT B, AR Gk 1 el SR R I et
B 7 B A7 35 2 dcili B A A A K PR B, A Ut A G
— R R . RIS R AR A A 4 K 1930
Mg 7K 1R, YR S K ) B () A [) e o8 728 e 22 A 3
B RIMVRSS A B R CK K 0.4% ~3.8% , %5
AIRER CK & -0.1% ~5.3% , X GA KB E5 R
WA 25 5, A BT K BLAE 19:30 HEFT IR 55 A A
SRR BE 52 I /N, 11:30—20:30 , 3] 55 4b BT i
SRR L IR 1.0% ~ 158. 7% , 25 /5, Ik Ji 8 %) I
ik 2.5% ~38.9% , iX W BEJ2 9% 55 Y AL, 9K 25 I 1)
DL /3 25 I6F Z) AN 5] Fie 51 6 1) 22 S, e Ah 2 Al I 3
AT B (A A U e B AN ), i 3R 28 K DA R B Rk A
2008 0 5 2R 7 A AN TR] B S

E A7 W5 R WY 19 2 A0 T LA v A ) 1) D'
AR R R AR & B A 1A TR 5
S R G AR OR Ak B Y I RO G R
Al B B il £ X ST A BF ST A RN — B, SU
SRS KRB, O A H R AR Ak S B R X A]
AE & AN R 1056 3 DX Y A 25 AN ), LA B 20 A b 26
25 FEOLE HB BB I EARE P Xf L
M1 M2 % B, 5% 55 R BN D6 A 380 38 14 52 T AN R
e M2 M3 15t 4518, 7R 55 I ] 50 & s R Z 8 A H
FEOC AR, M3 b BT 4 30 i SOR S4B A M T A
WAE A AT G VR T, HOR 25 I 1) KOL & R
e AFIZZE T 2 ol P AL BT H A S 220 T 4
Ab B, TR 53 A 5 B I ) R 25 AR R R ) B i T 5
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T I Ol T R B A AR AR LA

I, 388 3 9 4 s A RE R R i R AR W R o
1 B Tz, SCHR [ 19 - 20 ] & B, 9 1%
G = A IR R EE, T LA TR A A A A BT, A
T3 Ao R 55 BN () A s R R X Bl A A
A — 5 W B, AAE 5 3 Fh A ) B 7 25 07 30k
PR 6 2 M L, 4% Ak B 22 [ 20 A o f) 22 AN 8
OGRS b 4 S IR R, ROR e 18 14
P22 05 2 MO LD L B, DASE L0 ARAE I T B A
ANTR 7 T 5K i 7 B — P

4 it

(1) 7E A el v A7 5 25 Ak B AT DL i == <O
JE AR A O, 5 CK AR LE 19:30 35755 20 min 3
Wi 52 /1N R 5 TR I, S0 24 0T R B ) B R
55K%5 20 min ML, 98 %5 40 min 75 P 2F 538 0 il
RORA 7 W35 . M3 4031 A PR 55 0 42 BE 77 fre o, AR AL
T CK AR — R, A0 bl 25 Al B g /D I 2. 5%

2 FEAK 38. 9% , 23 SR E fe /DN 1. 0% fe 21
i 158.7%

(2) A 9k 5 5% ) 5 22 TR R A ] T A g
S, P 52 M 3 5 7K 8, M3 Ah 1) 4 5 K AR
B, T CK, R & KRR T 8. 44%

(3) 75 S T B 14 RO AR B2 i R Ol A A T 1
A7, 35 B IR B A 0 R e S R L A B TR A
K, 78 11:30 F1 15:30 9855 40 min, R0} ()86 &
R R R, CO, 8] i e K, L CO, [l & Ltk CK &
55.89% .

(4) TER AL B KR35 2 IREL 3 IR, BIRIR
%5 20 min, S Bj 1- £ 46 75 46 1) fc AR A 3L 7E 9K 55 1 1)
M1 M2 Kb 7% 4655051 e CK AR 18.39% (15.09%

(5) ¥R 55 4b 3 AT F] T B2 T 20 48 5 o, 9% 55 b PR
IR AR TR R C R
AT . R 3 R VBRI IR SE 20 min 4bH R 40
WE TR O i o e, LGl S T A A Ak A A KO BT
DA% AL B S A A HE
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