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Effects of different irrigation treatments on drip irrigation red
jujube’s yield, quality and water use efficiency

HU Jiashuai, WANG Zhenhua, ZHENG Xurong
(College of Water Conservancy and Architecture Engineering, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: In order to obtain the suitable drip irrigation system of red jujube in Southern Xinjiang, ta-
king the desert area Jun jujube in Xinjiang First Division as the testing material and taking the two fac-
tors; irrigation amount ( W1;900 mm, W2 .1 050 mm, W3 .1 200 mm) and irrigation frequency ( F1;
10 times, F2:14 times, F3:18 times) into consideration. Nine drip irrigation treatments and a flood
irrigation treatment were used for field testing. The results show that the irrigation amount and irrigation
frequency have a certain influence on the yield, quality, water use efficiency, soil moisture distribution
and soil water storage capacity of desert area red jujube. The irrigation amount mainly affects the soil
water storage below soil depth of 100 cm, while the irrigation frequency mainly affects the soil water
storage above soil depth of 100 ¢cm. The increase of soil water storage capacity is accompanied with the
increasing of irrigation amount and irrigation frequency. The water consumption, yield and water use

efficiency of red jujube are regularly changed due to the effects of irrigation amount and irrigation fre-
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quency. The yield and water use efficiency treated by the irrigation amount of 1 050 mm were signifi-

cantly higher than those by other treatments. Similar to the yield and quality, drip irrigation saves 30%

irrigation amount compared with flood irrigation, which effectively improves 43% water use efficiency.

Key words: red jujubes;irrigation amount ;irrigation frequency ;soil water storage capacity ;yield;

quality ; water use efficiency
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Tab.1 Experimental treatment
HIZEH BRI 1EM iz~ HJH FERH
st W 3/ mm Fp
W/mm F W/mm F W/mm F W/mm F W/mm F W/mm F
W1F1 83 1 83 1 180 2 180 2 300 3 75 1 900 10
W2F1 90 1 90 1 225 2 225 2 330 3 90 1 1 050 10
W3F1 105 1 105 1 255 2 255 2 360 3 120 1 1200 10
W1F2 83 1 83 2 180 3 180 3 300 4 75 1 900 14
W2F2 90 1 90 2 225 3 225 3 330 4 90 1 1 050 14
W3F2 105 1 105 2 255 3 255 3 360 4 120 1 1200 14
W1F3 83 1 83 2 180 4 180 4 300 5 75 2 900 18
W2F3 90 1 90 2 225 4 225 4 330 5 90 2 1 050 18
W3F3 105 1 105 2 255 4 255 4 360 5 120 2 1200 18
1.4 MWEmMBS7AE p N HIEERBUT A, o/em’ s H Ry 2R, om.
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Fig. 1 Scheme of sampling location
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2.1 TEFKENHETE

TR REWEDE MR EERNEZ —,
LS W 5 R E T (30 ~ 60 d) iy &4l o ) (3%
2) AR [RIE K AL FEXS + 2T Z, A Z, 3
K SN AAR A RE . 2 2 B, O IS B ) )
IHERS , A0 FE 20 — 110 em + 2 380 K 4 4 55
FEAS A RS KT8 B DY, AT I8 2. E K IR Bk
14 1 18 YT, - 480 /K 5t GV /K 5t () 38 Jon i 38 o 5
THEKUECH 10 YR, 300K B T K S 34 n i

JK ek S ALK At ] 5, AF B T K U B 1
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110 em 4 J2 3 Bl P 380K 8 200 50 45 g vy 2 b 1
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Tab.2 Dynamical changes of soil water storage in 20 —110 cm profile mm
E

Qb Z,(20 =50 cm) Z,(60 - 110 cm)

T=30d T=40d T=50d T=60d T=30d T=40d T=50d T=60d
W1F1 81.568 74. 427 87. 856 86. 483 130. 139 125. 024 136. 647 137. 616
W2F1 66. 932 48. 965 62.585 64.783 119. 161 115. 090 118. 750 123.452
W3F1 66. 108 55.738 69. 136 68. 068 98.314 78.741 83. 191 89. 896
W1F2 55.203 62. 607 57.110 63.777 106. 550 119. 022 115. 489 122. 686
W2F2 62. 869 58.383 52.305 60. 312 138. 696 120. 735 110. 717 115.178
W3F2 78.594 72.819 76.179 72. 404 159. 991 148. 822 147. 404 145.799
W1F3 54.783 63.356 77.014 69. 494 104. 747 114. 475 123.765 128. 801
W2F3 58. 663 63.212 72.895 66.291 124.382 126. 407 132.257 131.732
W3F3 85. 581 78.555 90. 708 81.284 151.511 142. 346 147. 143 142. 290

2.2 TEPKEMNEEETN JZB T 4 L1 FER B AR, FEBEK A 7 BORLAEAS
HEWK T2 T8 AEARZRNS SV OKRANTR R AN AL B+ K e A I 3.
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Tab.3 Vertical changes of soil water storage in 20 — 150 cm profile

psL W1F1 W2F1 W3F1 W1F2 W2F2 W3F2 WI1F3 W2F3 W3F3
20 -30 cm 39.108¢ 33.361d 28.173¢ 26.954d 23.967e 31.181d 25.770¢ 25.988f 32.653d
40 =50 cm 42.460bc 33.571d 37.936a 28.249d 38.902d 47.413¢ 29.013¢ 32. 645e 52.928a
60 —70 cm 25.950e 29.871e 36.015ab 30.851d 37.386d 55. 820ab 35.930bc 31. 826e 58.081a
80 -90 c¢m 45.488b 35. 869d 30. 001be 42.931¢ 42.548d 50. 644bc 33. 890bc 39.357d 43.737cd
100 =110 ¢m 58.700a 53.422¢ 32.298b 32.768d 58.762¢ 53.527be 34.927be 53.199¢ 49.693bc
120 - 130 ¢m 35.199¢d 71.017b 33.316b 48.651b 72.950b 59.247a 47.349a 72.298b 58. 436a
140 - 150 ¢cm 25.832e 76. 820a 34.959b 63. 960a 79.627a 59.932a 38.857b 79. 060a 54. 094ab

T [AFVEAR AN ) T B2 22 5 A RAT G228 L (0 =0. 05).

MO G S BRAS R ROk R R R EA
Gt B X (a<0.05), L WIF1 F1 W2F3 i,
WLF1 A 30 K & B2 2 G 38 in, 5 B 1
AU R W2F3 + 3K b E )2 IR B 3
TN, 2 HE K B AR R B R, %5 2%
AbFE A S K AT AR AL, DA K IER 10 1Ry
B, W1F1 L3 /K78 80 — 110 em N A, 29 52
mm; W2F1 + 38K B 7 120 - 150 em K, 24
74 mm; W3F1 +3ENKERRE 42 33 mm; i
KRR N, oK SN, 2 AFELE 100

em IFIRE)E, W3F1 i FRE KR 2 S EORER
FEWE K AR Z 8 T 1) 75 2 2%, 38K o8 2 i ik
D KR 1050 mm Ay, HEK B 10 YR &2
14 Y% ,100 em Dk | 4 2+ HE0 K 5 A0 B 3 Jin 24
17% ,100 cm LT 42 3K A R 34 3. 2% ,
BT B R AIG WE K B AR S hn & 18 YR A, 100
em DL b4 )2 380K & AH R k2> 245 12% ,100 e¢m
DA 2 80K A R D 0. 9% , 45 + )2 + 4
K S A BN S fi k2>, {5 100 em LR+ 2 7E
AT HE KRB 520 100 em DL b+ )2 3580
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L2015 4 8 H A% R ( UL 2) 18 BH E 7K 2 A
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NGB .25 5 T HAb AL F, AR B A0 v h 33T 7K
FEMEIRZ L35 K R AR BR, Hh e Ak B /K R
Jei 3K 3 53 Af B DE P AR F2 AR FR A oA, SR
T K o FIIERR 2 B
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Fig.2  Soil water distribution on different soil depths during every irrigation period
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kit B VEE 7K it FHTEE K OB 21 A AR R 5
DAREZK 3t L ™ 2t ALK 23 R 008 S5 8008 16 17 Ul W
(W2 4). BEATAL, ARIRIE KA FR R, A FEK & |
B FoK MR R 2 R B A G E L (a <
0.05) , FEZK F7E i 5 VHE /K A5k 1) 384 o i 18 0, B 25 0 7K
YRR 38 0T 9 D 45 A BV ¥y 3985 ~
7148 kg/hm’, W2F3 4h P = B Koy 7 148 kg/
hm? A HL 18 AL P CK (77 820 6 648 kg/hm®) 47 5%
7K 30% . K B ML 900 mm BEHNZE 1 050 mm B,
ANRRE R BB 27 s B Ak 43 3 R +16. 68%
+26.66% , +44.25% , AT R A LUAROSE 8T 7 o

AL G B ARSI 1200 mm, 1
B30 PR 5 SR B B4 AT
T e, eIk 77 1 M8 K D A2
P AR LMK R 1050 man I, K7 i
B KU S AT RSN, 3 50 4
T 700 T ) 0 420 £ AR
HOK S A RILLA P R R B BT FF 14536 — 5L,
A IR A1 R P 5 AL 1
TR ik KSR B B M K
PSR WL/ JERUER L W2FS B, £
K 1.72 /g, 183HE CK B, LA K 3. 02
/g, TTIE A SRS K 3 FUTIRCR 43%
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Tab.4 Red jujube's yield and water use efficiency

Lh PR FR ET/(m3+hm~=2) Y/(kg+hm=2) WUE/(kg+m~3)
W1F1 11 961h 5278e 0.441e
W2F1 13 338e 6 335¢ 0.475¢
W3F1 15 543h 6 146d 0. 395f
W1F2 10 514i 48llg 0. 458d
W2F2 12 806f 6 560b 0.512b
W32 14 383c¢ 5 254e 0.365g
W1F3 10 244j 3 985h 0. 389f
W2F3 12 294g 7 148a 0.581a
W3F3 13 956d 5 036f 0.361g

CK 19 809a 6 548b 0.331h

T VRN R T B R 22 3 R A G228 X (a =0. 05).

2.5 AFERmBRMTR

AN TIE 7K Ak 380 X6T T VR T T B 2T A S G
B DL 5. AR AT Y, 20 R 2 K
FNTE R BRI 2 ) Bt 2 TR /K S (R 3G TN 8 R W
A REAR, L I3 AP i 2 e 2 9 7K R 0 3 I o 3 ik
D TR AR i o HE K FNRE K ORI 3G i 2
WAl U R R R r, — PR ) IR
r, FOA 22 ) S R Ab B W2 F3 g 95. 6% 5 41 AL 4%
b A S CK T8 Ak B A oA L Y 2 Ak 3
W2F2 B L& 557K 30%.

RS ERBOAFNER
Tab.5 Red jujube’s quality of different treatments v

pUBLIEA R T ry r 3
WI1F1 100. 0 17.8 31.2 42.5 8.5
W2F1 92.6 0 18.7 42.8 31.1
W3F1 94.9 5.4 38.8 34.8 15.9
W1EF2 100. 0 20.8 43.1 28.9 7.2
W2F2 97.6 10.9 34.8 36.7 15.2
W3EF2 97.0 12.2 36.5 29.3 19.0
WI1F3 100. 0 8.1 20.1 37.1 25.7
W2F3 98.7 15.0 43.6 37.0 3.1
W3EF3 98.8 11.1 29.8 36.3 21.6

CK 97.1 11.6 31.2 36.5 17.8
A) A
3 it i

AR IIBIOK R TR, HZ 2R TR
A A s 7 3R 5 R E T S 2 W K
R K U RO ] R B R IRV K B B A
AT — 7 R, 388 IR A UK AT LA/ N R A L

SCHRIFSE 2 WD T 7K B AR K RO 21 A FE K
T B K 2 M AR A B3 R, REOK
W 5 R A 8y S i g, I R A R 38
BB K3 ) 80 Bt A T K S F 3 B e s
BN 5 A KR SCHER 6,11 ] B T4 iR F A —
B SR FH e A HE T AV A TR RE A 3 i i, X S
i R IR TR S E B A IR 2L A 7

G ICHRL T - 12 TRFSE A9 = AR EUAR A, fok™ i
KT 148 kg/hm®, FEEF A AKE X 5 A
18 HN/F 8 5130 701l s2 T B KA I 4y
6 min PR, i 143 AR A9 A2 AR BT A AR K B Bz 3
BORFEM , e & 5 B0 R AR AR A Pl . K i
I K RO 21 (4 7 il R AR R — E
i, ERLAE AN 3

SCHR B K YO B R /K 18 Uk, STk
[14 - 15 ] WF5ER W], YRR BT 23,30 Ik,
I A2 TR B DRI X T 3 18 o i
VEBET K OB T 18 WA DL T I8 7 B4k 4L
T LSR5

4 & it

25 TR 36T H A BT SO S AN (R K Ak
H AR K B R K R R
55 0 TS D TSI, EEAF R LT 4598

1) KSR KRBT + 2 3K & R F
AR S, R A b B R K S AR OB
T, FE K ST 100 em LLF 4 42 4 HE K
SR T A, KRB ZER 0 100 em LU F 4 )2 1
TrK .

2) LIACKE K B B T K S A B, bt
THE K OB B8 AT 2 5 7K 4 A0 3k S B 2 R K
P14 1 o 2 S 5 s N A A

3) A HEVEMEE AT, R i AR I A TR
REAEIE 0 7= &2 5 W W2F3 il KRy 7 148 kg/
hm? A HCIEVE CK =50 6 648 kg/hm® 15 2K it
30% , A & E K AR IR 43% .
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