2023 5 A
May 2023

FEMEHEK 224
Journal of Irrigation and Drainage

425 #54#
No.5 Vol.42

WEHS: 1672 -3317 (2023) 05-0033- 10

KBS BNRE R LG EER R~ E XK F HS MR

DACKE YR, TARAE VAT, FERIV, FEE S, FRE S, EHE S
(LBTFRFE RAZAIASER, #i8 &AF 832000; 2R T KEBRLRN T ERABTE,
# 52 &T-F 832000; 3. R L RATIHFHILLGEMN T ARRLE SEBET, 52 &A-F 832000)

W FE: (B8] AR ABRKET AR RLH T HER R KRG ARNZEG 0, [FF] BT KBKE,
HEFAIFKTL ((13H) C) A=K T2 ((21H4) C) 2 MKigE, csuife (CK). AHRHA 10% (F1). 30%
(F3). 50% (F5). 70% (F7) #=90% (F9) #94LAE 6 MAEK-T, 2 12 MALIE, DT RH#E KR T A IEHR
)5t £IE K BRARFEAKAME, FEARKRS AN KXENGH 0. [ER] ARBEEKFT, T2 42 TLAEE
4 FH 0~100 cm £ B EIE KSR, EHKRZHE M 1.14%~2.83%, KR F AR R ERS 7.15%F 5.10%,
EAFRBART, MAIHRLS 63, &4 F 4 0~100 cm £ &-F 3 LR E K ERFKEH BRI KA
FEARGARNREZ R BRGNS, Y EFSHEKFTEERK. 5 CKAAL, £TL.T2LET,
FohmH AURAL 35 R F 5 AR ¥ 3 4e 15.30%. 13.14%, Ko F) Bl sk E-F 3 3EAe 8.35%. 5.78%. 5 TIF5 &3ZAntk,
T2F5 43269 = 2 A KA RN ES MBS T 10.10%. 6.95%. [4i6] @ a o4k, FRERT A I KLR
Fe ) 9 50.00%~55.64%, 3% i3 K BT A e RALRE L) % 41.01%~49.83%, iX 2 #F76fEAt X & A ek oh &I R
BGAPHL, A AT e EF R G KA AR E,

x 82 iR AEKE; AMSE; BARES;, Ko RAKE
hESAS: S275.6 XEFRERG: A doi:

10.13522/j.cnki.ggps.2022584 OSID: &

kiR, EfRtE, 618, F KESHENEEKLEHIXEERE~ERKSFANEI]. EREKSER, 2023,
42(5): 33-42.
MA Yongkang, WANG Zhenhua, LI Haigiang, et al. Effect of Water Temperature and Organic Fertilizer Substitution on

Yield and Water Use of Honey Jujube under Drip Irrigation[J]. Journal of Irrigation and Drainage, 2023, 42(5): 33-42.

05 &

U 70 ST i 2t e R o JTUR A 7 ik
M, R BT AR Y B B A T % 4
TR, HRAKFEE, A K EEARRAT K
HERED, R IR K BRI TR R 0K,
FHOREC L IR, B AR R 55 e A L T O
75 G USRI G BT T B o A HUIE B AR g2 AL A
RIS 3R T L3I i LR A b AT R 2 5 A 2K
@Rl RER R EYIX K 2 970 ™, A
MU O 2. 2 42 = /N2 . FORSEAE M = AK 2 F)
FH RO, IR E KR A AL e 1 P 4
FER R R AR KT Rk, BRI
TR A HUIEE AL IE AR & L0 T s e IE AT
KGR et R4 FH DA R 3R (e By 2 S

U 73t 1 AR /K E I 2 B AR J2 L3RRS

YFsHHER: 2022-10-20

EEWH: EX “TUE” £t iRE (2021AA003); & H & i
AT AE EIBAIT H - (2019CB004)

EEEN: SkE (1996-), 55, HWRAKN. WLAFad, FTMNHED
JKREBE RS SRR . E-mail: myk202306@163.com

BEEE: FIRE (19799, J, WMEPIHN. ¥, WA TH, £®
MNFFREXFTKEBE S SH AT A . E-mail: wzh2002027@163.com

HHEEIR ZETE, BEACAER AR E B Az
ST He R ST, R K IR R TR e i
KA BORA, BB LI PR . SRl
BFFCR DL, IR A (oML A K L AR AR
BN MR, A e RO, (et
Fe o BRI A ER AL O, st IR T 22 B, RERK
VL P 503 4 3 S R T 1 Ol R B R 4T
AR . HEINE HUIE T LUK e LA HUR, fe
HEAE 77, oS s R DA B A e R Y, S m )
HHKN R, BERELErKED. hEHRE
L8 S B b A HUAR B AL AT T AR AR R 35
11, GEHEEIEK, SRR R R . KSR

R DL B
CUIN £ ] BLAL B 95 1 B4R ch e KL 5 HL
I 25 2 — DR 2 2 SR B R PSR, LIRS
TR P 2R R 90 R T 7R /N L RO R eSS
1 AR b, TN 2 A R S . LR
VBRI Y Sy, R E A, B SN [
TRIR T A HUAE 5 A0 R o e 1 72 34 95 7 1 398K 4343
iy ¥R PR AR AR, B AR
AR, 38 & R A K LR B AR E ], LA
33



FEBLHEZK 23] http://www.ggpsxb.com

5 X Z0AOR R A B AL AE S 3R =K A R
DU 7 SR 4R LR R

1 RS

1.1 RIE X

LT 2021 5 4—11 ALEHsEA =@ B
G o B X 56t & ] (93°62'25.33"E
42°69'70.22"N) BT, ZHAL TR K IL A, T8
Wik 960 m, FIHREKEL) 38 mm, FHEKEE
T3 300 mm, 485 H GRS E KT 3 360 h, >10 ‘CHR
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Fig.1 Precipitation and air temperature

during Jun jujube growth period

1.2 It
PLESN 3 a AE MR AL (Ziziphus jujuba Mill) Jyik

kL, WHA—, FREE2m, fTEE4m, RH 147
2 BRI, 2 SREE 0 A AR PN, R
EIERT 30 cm. AN F 25 3 w] A 1 s R B A AL
JE (N PoOs. KO JE 7 £ 2.41%. 1.44%.
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Table 1  Experimental design

AbEE TWHEKIR/C AHEBAR L%
T1CK 0
T1F1 10
T1F3 30
13+
T1F5 50
T1F7 70
T1F9 90
T2CK 0
T2F1 10
T2F3 30
214
T2F5 50
T2F7 70
T2F9 90
k2 AT E
Table 2 Fertilization scheme
) AHHLIE LI/ (kg hm2)
it e
AT . it A 5/ e i
B AR EL/% N _2) RE TR R
m
CK 0 0 652.2 375 432.7
F1 10 1244.8 587 337.7 405.2
F3 30 3734.4 456.5 263 350.1
F5 50 6224.1 326.1 188.3 295
F7 70 8713.7 195.7 113.6 240
F9 90 11 203.3 65.2 38.9 184.9
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Table 3 Irrigation and fertilization system of
Jun jujube in different growing stages
o H AHWE ?@ii%\”ﬁ@ﬂlﬂ WEK AR
i /d WHL JEHd
HIZEHEN 0501—0605 36 2 18
FEAEAL R 0606—0705 30 3 10
LA 0706—0814 40 4 10
SEN G 0815—0911 28 2 14
eI 0912—1022 41 1 41
AAEH 05011022 175 12 175
14 MWEmMBSAE
141 =&

FCAHR, BRI N X BENLERE 3 BRAH, K
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B,
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Fig. 2 Soil water content in 0~100 cm soil layer at different growth stages under different treatments
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TEAHFRIREAE KSR, ET BERERE/KE M3 I -K,
5 T1 AbFRAHEL, T2 403 ET ¥i07 1.14%~2.83%.
T VE 7KL RIS, A 7K 22 B A7 AL 5 A A F 38 v
WK, T1ACHE ET #: CK #)17 1.09%~11.62%; T2
AEEE ET 3 CK 40 1 2.23%~11.29%.
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Table 4 Effects of different treatments on water consumption of Jun jujube in different growth stages mm

bR i 2B 3 FFAEAL S EEd N SENE] A SEHEM
TiCK 46.9341.64b 72.9540.24d 132.96:43.86¢ 86.38+1.76¢ 61.93+1.64d 401.157.40e
TiF1 47.3441.57b 74.09-+1.98cd 134.054.14¢ 87.04+2.86¢ 63.0140.75cd 405.5343.52¢
TiF3 48.25:+1.78ab 74.92:41.33cd 139.39-+1.45¢d 88.93+43.30de 65.59+0.84bcd 417.083.50cd
T1F5 50.20-.91ab 76.00+3.82hcd 141.0242.22hc 90.743.34cde 67.87+1.70ab 425.8343.37c
TiF7 50.72+42.47ab 78.88-+1.93abc 144.0743.64abc 95.15+2.04abc 69.89+1.60a 438.7146.47
T1F9 51.08+44.23ab 81.05:+1.96ab 146.00-+1.80ab 99.02:1.94a 70.62+1.15a 447.7742.28a
T2CK 47.05+1.98b 73.60+3.13d 135.29+43.26de 88.11:+1.75de 62.86+2.26cd 406.9247.25¢
T2F1 47.6141.65b 75.12:41.31cd 139.62+2.19cd 90.03+43.14de 63.61+0.53cd 415.98+4.30d
T2F3 48.73+2.18ab 75.96+2.11bcd 140.80+2.38hc 92.46-+1.20bcd 66.2240.72bc 424.1743.72cd
T2F5 50.48:+1.46ab 79.22+42 12abc 144.3945 51abc 94.79-+1.67abc 69.02+2.83ab 437.9044.04b
T2F7 51.11:#.16ab 80.3943.49ab 147.93+1.91a 96.98+3.93ab 70.3743.21a 446.7847.15ab
T2F9 51.86+2.06a 81.9045.14a 148.67+2.88a 99.24+2 56a 71.1943.58a 452.87+44.42a

T ns ns * * ns *

E * * * * * *
T ns ns ns ns ns ns

¥ AR EARNE FRROR S BEAFAERE 2R (P<0.05), *FIRfE P<0.05 /K PAFERE R, ns FR1E P<0.05 K P AFAEREZER, TH.

R 5 AR, BREFE/KR AR E R A,
BRMKERDES, KRR, &#4F
B B R A FE K i SRR A A AR AL, DU S K
FEKBRE AT b TEARFBAEKF R, ET, BEwRE
KRR E G, 5 TLAEAME, T2 43 ET, P
HIHahn 2.30%. AHEHEEKER T, FEKSREEREAHLIE

BARLEI G nmsgk, 78 TL AT, 5 CK (3.32
mm/dOAH L, TEITAALIE R S ET, $25 0.94%~9.94%;
7 T2 WFEZPER, 5 CK (3.38 mm/d) AHEL, Jitihn
BHHLUEALTE ET, #2857 3.27%~9.97%. 5 T1F9 Ab3#
AL, T2F7 40 ET, 807 1.37%.

% 5 FRA I RE A FH N BAAKIRE ATk

Table 5 Effects of different treatments on water consumption intensity of Jun jujube in different growth stages mm/d

hib 7 R 2 BT TFAEAL R RS #4400 A SEE
TiCK 1.3020.05b 2.4320.01d 3.3240.10e 3.0940.06e 1.5140.04e 2.2940.004¢
TiFL 1.3240.04b 2.4740.07cd 3.3540.03e 3.1140.10e 1.5440.02de 2.3240.02e
TiF3 1.3420.05ab 2.500.04cd 3.48+0.04cd 3.1840.12de 1.6040.02cd 2.3840.02cd
T1F5 1.3920.05ab 2.5340.13bcd 3.5340.06bc 3.2440.12cde 1.660.04abc 2.4340.02¢
TiF7 1.4140.07ab 2.630.06abc 3.60+40.09abc 3.4040.07abc 1.700.04ab 2.5140.04b
T1F9 1.420.12ab 2.7040.07a 3.6540.04ab 3.5440.07a 1.7240.03a 2.5640.01a
T2CK 1.3140.05b 2.4530.10d 3.3840.08de 3.1540.06de 1.5340.06de 2.3340.04e
T2F1 1.320.05b 2.500.04cd 3.4940.05¢cd 3.2240.11de 1.5540.01de 2.3840.02d
T2F3 1.350.06ab 2.5340.07bcd 3.5240.06bc 3.3040.04bcd 1.6240.02bcd 2.4240.02cd
T2F5 1.4020.04ab 2.640.07abc 3.6140.14abc 3.3940.06abc 1.6840.07abc 2.5020.02b
T2F7 1.4240.03ab 2.6840.12ab 3.700.05a 3.460.14ab 1.7240.08a 2.5520.04a
T2F9 1.440.06a 2.7340.17a 3.7240.07a 3.5440.09a 1.7440.09a 2.5940.03a

T ns ns * * ns *

E * * * * * *
T>F ns ns ns ns ns ns

H1%% 6 AT A, REKR . A HUIEEAREL ] A S —
FH A AR RIS A B BOE K A B2
W AE A R N RE, FEARECRE AR b RSB N A
SRS AR EARAAAHUIEEACLL ], FEARR
HOEW AR, ANFIAEEZ BT 2 . B2
PO THEAR AU RSER R B AR A

(- 13K A E 7 N 11.55%. 18.05%- 33.09%.
21.65%7F1 15.66%, 1 FSEHE K (33.09%) i
BRI B SR S AR KRN K (R HE B, ) B il R S
2, LIEFOR AR RS IR, SOFE K S ATREIK SRS
K, BHHZM B R ERE KD A el e REAEK
TREE, LA R SR SO A e Sk R E K AR AR 25
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Table 6 Effects of different treatments on water consumption modulus of Jun jujube in different growth stages %

s 7 2 BT ) FEAE AL R PSS IN 1 #440) R EAH M
TiCK 11.7040.23a 18.1940.35a 33.1440.63a 21.5340.24a 15.4440.19a 100
TiFL 11.6740.35a 18.2740.41a 33.0640.57a 21.4640.52a 15.5440.25a 100
T1F3 11.5740.33a 17.9640.24a 33.4240.37a 21.3240.69a 15.7340.31a 100
TI1F5 11.7940.36a 17.85+1.02a 33.1240.47a 21.3140.63a 15.9440.38a 100
TiF7 11.5640.45a 17.9840.45a 32.8440.89a 21.6940.15a 15.9340.14a 100
T1F9 11.4140.98a 18.1040.39a 32.6140.28a 22.1140.38a 15.7740.20a 100
T2CK 11.5640.54a 18.0840.46a 33.254).44a 21.6640.44a 15.4540.52a 100
T2F1 11.4540.48a 18.0640.16a 33.56:40.40a 21.6440.54a 15.2940.27a 100
T2F3 11.4940.49a 17.9140.46a 33.1940.33a 21.8040.41a 15.6140.04a 100
T2F5 11.5340.43a 18.0940.53a 32.9741.04a 21.6540.25a 15.7640.66a 100
T2F7 11.4440.35a 17.9940.56a 33.1140.39a 21.7040.55a 15.7640.81a 100
T2F9 11.4540.43a 18.08+1.07a 32.8340.44a 21.9240.75a 15.7240.73a 100

T ns ns ns ns ns /

F ns ns ns ns ns /
T>F ns ns ns ns ns /

23 FEEEKETENREREGIEBE~ER
K5 FI A ER R0
T VE 7KL 5 A LRE & AR L A8 0 3R A 7= K 43
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WK T AR R A = A WUE, 5 T1 AR BEAH L,
T2 AbPEF= A WUE P23 T 7.15%1 5.10%. i
KRR, BEE AU BB 3G, 7= &
WUE ¥RI N R ERNESR, AHEER LG
N 50%F IR A A B WUE fe K, g HLAE AL B
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13.14%7F01 5.78%. F L AL FE T2F5 AL BRI &4 TICK.
T2CK AbFE5 538 8 T 35.77%. 24.68%, T2F5 4bF
) WUE #¢ TICK. T2CK AbH435538 1T 24.30%.
15.91%. 5 T1F5 &b AHLL, T2F5 AbFE 7 & F WUE
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Fig.3 Yield and water use efficiency of Jun jujube under different treatments
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Effect of Water Temperature and Organic Fertilizer Substitution on
Yield and Water Use of Honey Jujube under Drip Irrigation

MA Yongkang %3, WANG Zhenhua™**", LI Haigiang®?®, LIN Haixia>?®, LI Yangiang™*?, TAN Mingdong™?**
(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China;
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Abstract: [ Objective JOrganic fertilizers have been increasingly used as a substitute to reduce the detrimental impact
of chemical fertilizers in China. In this paper, we studied the impact of its combination with drip irrigation water
temperature on honey jujube growth and yield. [ Method] The experiment was conducted in a field at Tuha Basin,
where 10% to 90% of the chemical fertilizers was replaced by organic fertilizer. The control was without organic
fertilizer substitution. For each fertilization, there were two irrigation water temperatures: conventional water
temperature (1321)°C (T1) and warmed water temperature (21#1)°C (T2). In each treatment, we measured water
consumption, yield and water use efficiency of the jujube. [Result] When fertilization was the same, T2 reduced
water content in the 0~100 cm soil layer and increased water consumption. Compared with T1, T2 increased yield
and water use efficiency of the jujube by 7.15% and 5.10%, respectively. When the irrigation water temperature was
the same, substitution of chemical fertilizer with organic fertilizer led to an increase in soil water content and water
consumption. As a result, it increased the yield and water use efficiency of the jujube. However, when the
substitution rate exceeded 50%, there was a decline in yield and water use efficiency. Specifically, when the
substitution was 50%, T2 increased the yield and water use efficiency of the jujube by 10.10% and 6.95%,
respectively, compared to T1. [Conclusion] Multivariate regression analysis suggested that under conventional
irrigation water temperature, substituting 50.00%~55.64% of chemical fertilizer by organic fertilizer is optimal to
improve yield and water use efficiency of the jujube, while when increasing the water temperature to 20 C,
substituting 41.01%~49.83% of chemical fertilizer works the best for the jujube.

Key words: drip irrigation water temperature; organic fertilizer; yield of Jun jujube; water use efficiency
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