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Abstract

Taking the 8-year-old “Junzao” as the research object, this study investigated the characteristics of
soil water changes under different drip irrigation thresholds for drip-irrigated jujube trees. The
results showed that the key periods of water demand for drip irrigation jujube trees were the flo-
wering period, fruit setting period, and fruit expansion period. The fruit setting period and fruit
expansion period of jujube trees were the peak periods of water demand. The soil moisture con-
tent in different soil layers in the vertical direction under different drip irrigation lower limits was
significantly different. Different treatments showed that the soil moisture content in the 0~40 cm
layer was higher than that in the 40~60 cm layer. The difference between soil moisture content at
0~40 cm and below 40 cm is extremely significant. The water use efficiency of treatment 3 (lower
limit of 85% field capacity) increased by 28.87% and 58.23% compared to treatments 2 (lower
limit of 70% field capacity) and 1 (lower limit of 55% field capacity), respectively. During the crit-
ical period of water demand for jujube trees, the drip irrigation time should be started when the
soil moisture reaches the lower limit of the field capacity (0~60 cm average field capacity of soil),
and the drip irrigation interval is 6~7 days; The mature period is to reach the lower limit of 55%
field water holding capacity, and then start drip irrigation. Continuous drip irrigation for 1 day is
better. The appropriate amount of drip irrigation for the growth period of jujube trees is 380
m3/667 m2. The appropriate lower limit of irrigation is beneficial to improving the water use effi-
ciency of jujube trees. A lower limit of 85% field capacity during the flowering, fruit setting, and
fruit expansion stages of jujube trees is beneficial for improving water use efficiency and achiev-
ing higher yields.
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RIEAZ[13] [14] [15], A iRBGHF TE 3 WE AU AE AN R /K T PR 3K 70 AR AR AL, Dt 52 & 2R A 2120
VEVEW ) SR ALK A o I S B, DRI M) B K AR, K A AR AT, R E] “RUK
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2. M5 %
2.1, LSRR

RIS AR RRE fr AR 5 4 A G EAT , 1% A7 B BT AT B 2R B 4, YR 1100
A TR RRE TR, FEKR D, SRR RS, 39U 10.7°C, >10CAYE 4113°C, T8
W1 220 K, 4 HIE 2900 RN, 4~10 ARRTIHIEK 9.5 /N, ZETIIMKED 67 mm, 7%
KR 2110 mm. LIRRAER A L, FORE L, RIEHOTIH . BSE R PSR mAL, AARKAAN
Flk. ARG = AR, K50 0~60 cm T3 E P12y 1.36 g/em®, L3 HAIFFK &F
¥ 24.4% (AR EKE), TR/AKMR 1.2 m A4 RN L FRFEARG L 1.

Table 1. Soil texture in experimental plots
F 1 it + 1% FRith 2R R

+E ﬁ% +- 3k 1% ] (%) e
(cm) (g/cm’) <0.002mm  0.002~0.050 mm  0.050~2.000 mm  >2.000 mm

0~10 1.38 75 57.0 35.5 0 Kb izt
10~20 1.33 7.0 62..4 30.6 0 Kb izt
20~30 1.40 7.2 65.0 27.8 0 Kb et
30~40 1.40 6.8 60.6 32.6 0 Fhib it
40~50 1.35 3.2 16.7 80.1 0 b1
50~60 1.32 1.1 11.6 87.3 0 Yiiwd

2.2. I

TRIG [ IR AREE 1.2 m, 4THE 1.5m, £330 FR/mT. B 7~9 SEARIREETT . AR IR 50 00 I K dE
A RAA T YW R0y 6 AN, 3 v et 4 10 HE5 A 10 H). EIG H 10 HE6 H
20 H). L5396 A5 HE 7 A 10 H). BL A7 A 10 HE 8 A 20 H). H#Ji8 A 20 HE 10 A
10 H).

RIS —F5E . Lk 3 AMAEE: AbFE 1. 55% M FFKE FR; ALFE 2: 70%H AIRFKE FRR; 4
T 3. 850 HIEIFFKE TR, M MEEES 3 k. A 0.47 H.

FEWL T XONE, F B3R AR, SR A — AT B R, T E T EE A 15 em, W SLEE 20 cm,
i 3.6 Lih, AR E Wi AR MRS K AL 17 e TG 38— OR/K AT RN/ XL 2 AN L, 7220
AT 1842 0~60 cm JRIE I, &> S FER 50 cm, 43752 0~10 cm, 10~20 cm, 20~30 cm, 30~40 cm, 40~50 cm,
50~60 cm W H 3 K R (AR S K)o DAARRR S /K RSP SE VR H TR Rk i, 5 A 3 (R /K & R PR
VERTHE N IRIE M Fa R, M5 A0 FE L3 0~60 cm IR S /K EAR T NIRRT, FFUaHEK, IR
£=30m’,

IR A A AR 5 AN B B EE I AN HE T K AR AR R B R . FEHH ., AR SR AD
RS RIA L R IR B K o 4a ) N BREEAT B . GEH 55%. 70%. 85%iX 3 A>hsesK 4%
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Table 2. Lower limit of soil moisture control during the growth period of jujube trees
2. ERZE BRI ESITIR
FEE WK P R R (o TR KR 1 7 H) %

WA 2 R 40 i A SR FSZE R A
AL Ab FE 4H10HZE GH10HE 6H5H=E (7TH1W0HEE 8H20H%E
57 10 H) 6 420 H) 7 H 10 H) 8 H 20 H) 10 A 10 A)
LbFE 1 55 55 55 55
LbFE 2 ANFAT K 70 70 70 55
LbFE 3 85 85 85 55

Table 3. The amount of irrigation water for different treatments during the growth period of jujube trees (m*/667 m?)

3. ENE EHRRAIEEKE(MY667 m?)

A 2F R I e Al HL 18 R K A
Riba  @A10HE GHI1I0HE GAS5HE @HI0HE @BH2HE  AsWeit
5 10 H) 6 A5 H) 7 A 10 H) 8420H) 10 A 10 H)

AR 1 60 60 90 90 20 320
AbBE 2 60 60 120 90 20 350
AbBE 3 60 60 120 120 20 380

1) FHK R 5 0 S 8 1 3R 5 7K (X) 5 i 0 R 3 AR 5 7K R () < (R P 2 1 B
Bk Z ANy =1.439x — 2.2541 R® = 0.8133.
2) BRI RA Excel #HATHIREERE, Ji AN Z EILE .
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Figure 1. Changes in soil moisture content in each treatment layer
E1l SNETETERESKETK

I 1 AJ%1, 0~10 cm L2, SALBEEHOKATS2, S ACBE IR AR 2 RN
KW RIAEAFEFREE N T RS, A 1 (55%H [AIREKE T IR) I 3K I T Ho Al b FE . 4b38 2 (70%
FH TED 5 7K B2 PR) FNARER 3 (85% HH [ RF /K & BR) 1 L 3K HH ZEA K

10~20 cm L2, S AbFELE AR A SR SO K ARk s Fl . AbFE 3 (85% M [A]FE/K B R FR)
Al SRR 3K 4 B R R R . ARER 1 (55% H [ HE/K & N PR)ZEAR S SRS K - 30K B TR, +
BOK MG T HAh b

20~30 cm LR, HARPE 8K o 7E RSEE RN AR s FY . Ab3E 3 (85% HH [R] 47 /K & FR) 7 A S I
ARSI RN 458K A8 A s Z . AR BE 1 (55% H [A]FF/K &2 T FR)FIALBE 2 (70% H [A] R 7K & T BR) 46K 73
FESR S RIAAR LRI ZY, AR EE 1 (55% H [A]RF /K & PR)FIALEE 2 (70% FH B 77K 2 T BR) 338 7K 73 AR A 22
fE 73709 9.6%. 11.6%. ALPE 1 (55%H [AH/KE T R)4EE I 5K 0 2 TS

30~40 cm L2, HALEE KRR A, AR S KK AR IR E . AbEE 1 (55% H A #F
JKE TR FIALEE 3 (85% FHIRIRF/K & T R 338 7K 7378 Al SREHRN B S K T 52020 1 ke #s . b 1 (55%
HH ()45 7K & R BR) AL R 2 (70% H [R)RF 7K & R BR)7E RS2 i KR R OK A G 18 EFEss, Rk
HHHALLG 88K 5> B R R .

40~50 cm LE, FACE LK E R TGS, LK EAR RN SRS T R R .
AL 3 (85% HI [A] 7 /K B T BR) 143 7K 73 5 AL P 1 (55% H 1] 35 7K & T BR) AL B 2 (70% H 1] 357K & R BR) - 4%
KAy ZE W, 3K T H AR P AN AL B

50~60 cm -2, SACFE KA LR, AbFE 3 (85% H R4 /K B R IR) 3Kk 4> S5 AL 1 (55%
FH (6] 3 7K B PR) AR B 2 (709 HH (] RF /K B R PR) 387K o 22 S W i, 80K oy T3 Ah i S b 3, Ab e 3
(85% HH [ 7K 5t T BIR) 7 A SR 3 AN SR S i K 338K 7 R R 3 i 2
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MAEALER 0~60 cm 135E/K 73 & S AR AT LA H AR 1338 /K o3 7E AR SR . RS2 ) 33K 43 AR 1 i
F, SRSERE A LK AR A JCHRIZY, DR AR ARSI RS KR Tk g, HKEE . g
+IZMINER, 1E 40~50 cm. 50~60 cm 2 IR EEALHEE 1 (55% FH H]FF /K & FR)RIALEE 2 (70% H [F]FF/K & R
PR 3K TR A IR, A EKES.

3.2. BB EEKEEXEE T ETRASEURNE

BRI AL S P K BN, RIEIALEE 0~60 om 35K E TP, 2HIARFEKE
N 8] () 5 Ab B2 3 B 7 ) T 388K o A4k A B o

B 2 AP, ERE N d f5, &2 LIk Rk i, JCHZ 0~40cm BL B2, 40em DUF HIES
KERDMER, B AR R R EEOME 40 om 12, FKES, $5040 cm LR HIESKELZRT
Vo TRHESSREE I R AR, & L2 LI SOKEERET N, 540 om DL R 2 S KEALE 40 cm
PLF 2RI E KR R
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Figure 2. Change of soil moisture in the vertical direction of each treatment
2. BB EEHFETIREKTTL
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H I 2(a) T, AbEE 1 (55%H [RIEF/KE T IR), #EKENA 8d, /G L3/K 0 EE /A 7E 0~40 cm
2, W HEE 55 1 d, 0~60 cm - 3ET A K BN 19.7%, 5 4 4 d, 0~60 cm 3T &K BN 17.2%,
THEIG S 8d, 0~60 cm LI & /KE RN 13.2%, MBI /KZEK) 55%. k3] 559% H [A] 357K 3 HET
TR, FEHT R 5. 40 cm LR L2 EKE R REMEEIR, #5268 8 d, 40~50 cm A1 50~60 cm
REE 23 9 T E J5 55 1 d ) 45.0%7F0 50.8%, A SR/K IR o

] 2(b) P, AbEE 2 (7T0%H [ HFEK S FIR), KN 7d, W 1d f5, &2 Ky
B, JGHSE 0~40 cm PL B . 0~60 cm 8P E/K EIAF] 21.8%. i 4d 5, 0~60 cm L3P
KE NN 19.5%, JHEEE 7d f5, 0~60 cm L2 HEEEI/KEH—B TR 17.0%, X3 70%H [A1FFK 25
BERPR, FF2dHT T —5 . 40 cm LUF LE &K E N EIRE —, WS 7d, 40~50 cm 1 50~60
cm B2 5 T RE fG 26 1 d 11 35.4%711 39.5%.

B 2(c)rl %N, AbPE 3 (859 H /K& THR), KM N 6d. WHE1d 5, 60 cm DL E43EKI
RN, 0~60 cm T3P K& 25.2%, HiE 4d S5, 0~60 cm 3PS K E RN 22.4%, HiHE 6
d 5, 0~60 cm LT85 /KE TN 20.2%, A3 85%H [AIFF/KE TR, 24T T4, 40 cm
LT L2 EKE FRIEREE, #5556 d, 40~50 cm F1 50~60 cm PR 2 5T HE G 45 1 d 11 21.8%41
23.4%.

33. HEAENEHRAEFRLEIRKSEFRER M

Table 4. Comparison of soil moisture differences in different soil layers in the
vertical direction of each treated soil
F 4 BELBTREESFRAR LRI S ERMLER

2RI (cm) KEFE 1 (%) HEEE 2 (%) KEFE 3 (%)
0~10 18.2aA 25.1aA 22.2bcA
10~20 17.33A 22.7bA 22.5bA
20~30 18.6aA 22.9abA 24.9aA
30~40 13.7bB 18.3bA 23.1abA
40~50 10.8¢C 8.8cB 17.1cB
50~60 8.4cC 9.3cB 17.8cB

e [F—FIARNG FRERIRE P <0.05 K FEFEE, F—FARKE
FRE R P <001 K FEREE,

ANFEAEEREE BT ) AN R I K B R 2 AR (F = 32,495, P < 0.01). HH# 4 nAI, Fidg +
JEINR, K E B RN, AR AL EE R I TE 0~40 cm 38K FE ST 40~60 cm -
B KE. 0~40 cm HIEEI/KELS 40 em DU T RIS /KEZ FRRE . B 138 40 om DUR 2 SRR
BRI, & E TR 33K 53 X I

AEFE 1 (55% H [A] K & T IR) 3%k 0 & &, 20~30 cm L& /K E i N 18.6%, 50~60 cm 34
IKEFALN 8.4%. £ 0~30 cm HIEE/KES 30 cm DA F RIS /KEZ ST, 30~40 cm 5 40~50 cm
+HOK S EZERWEFE. 40~50 cm 5 50~60 cm LK S EERARE . I 1 (G5%HAFIKET
FE) 0~60 cm 387K 7> & B H0 b A g S AR FEAR, 30 cm LU R &2 H 8K /0 & B H B — 220 5l PR 26.3%.
21.2%. 22.2%. BiBH 30 cm AR A R K X, AP R E T )2, AR L AR T K,
55% Kb BRI K EAAE -

DOI: 10.12677/hjas.2023.1311142 1044 b k=


https://doi.org/10.12677/hjas.2023.1311142

K 4

LEFE 2 (70%H 1A] 7K & T PR) 1%k 0 & &, 0~10 om 3 & /K B oA 25.1%, 40~50 cm 347K
BN 8.8%. 0~10 cm 5 10~20 cm % H &3, 10~20 cm 5 20~30 cm. 30~40 cm HIEK > S EZERA
% .0~40 cm LIELKEE 40 em LR LK S B2 R RE AL 2 (T0%H B F7K & T FR)7E 40~60
cm 3K RIRMK, 40 cm PLF HIE S /KR 8.8%tk | — 2 357K & 18.3%4(% 51.9%, [AARNEE T
Ko Tk B A AR A7 R K AN A2 1 XU o

Ab3E 3 (859%HH [ 7K B R RR) K& &, 20~30 cm IS /K B A 24.9%, 40~50 cm 3% 5K &
%N 17.1%. 0~20 cm 55 20~30 cm +3EZEFE#, 0~40 cm L3/K & &5 40 cm DL N HIES /K EE
TR . AbFE 3(85% MIAIREKE FFR) /K& &, 0~60 cm H3/K & S L H AR AR . 40 em L
T EESKE 17.1%0 F— 2 RIS /KR 23.1%F%(K 26%, FEKIEE P22, 40~60 cm T4 PIARFR &K
SR RRE H R FK 1 7T0% 7 45, 7 eI 2 W 0 7 /K 2K

3.4. BALTEXERKSFI AR

F AL AR K 53 I R A0 5 o, SRR E T BROG 5 K 3 R SR A BOR . & Ab 2
IR R RN/ Ab3E 3 (85%H [HIFF/KE T IR). AbBE 2 (70% H [AlFE/K & FFR). A4b# 1 (55%H
[ RF7K B FBR). AbFE 3 (85% HRIRF/K & T BR) AIZK 73R FI R0 43 Sl LU AL B 2 (70% FH E)#5 7K & ) Ak 2R
1 (55% HH i) 437K B R BR)$2 15 1 28.87%. 58.23%, AL 3 (85% FH i) 42 /K & T BR) i = 20 5l L AL 2 (70%
HH () Rp 7K B N PR ALEE 1 (55% FH A FF/K & T BR) S 1 40.0%. 87.9%, fEAMAEIA. AL, Rk
1 8590 FH [ H5E 7K & T BRAG I -T-4 e A 197K 7 R FH 35

Table 5. The impact of various treatments on the water use efficiency of jujube trees

5. BRI ERE7K 5 FI RN

e ﬁgﬂ(i} E'\;ﬁiiz K53 FIH 3?&1
(m*hm™) (Kg-hm™) (Kg-m®)
B 1 4800 7583.5 1.58
KT 2 5250 10176.1 1.94
AT 3 5700 14247.6 2.50

4. ¥ig

LA el ARt el DA SR RE AR o — BRI RE Ty 5, Rty . ¥ IR AT g, AU R AR
TEMAGAELHE 40 om LUF . 5@ EAREMLE, W TR 2 AR AL IRARAE 40 om BRE 5P
FAMPOK, FEEWERZ L. 7Ry, AWEER, MELRME, S0k & B LI
NS, AFRAERILL 0~40 cm LUK TR T 40~60 cm LS KE . 0~40 om HIREKES
40~60 cm I E/KEZE F R T E[16]. UiHHLIE 40 om DUF 22 MR E R IX, 2 R BRI K
Gy X3 XRS5 — B[ 17] -

WAL, A ARSI B Ky 85% 135 F [R) Rk & R BRI, 33 40~60 cm 244
G KR 17.4% 2 HIAPFERK R 70% /24, A BECREATR AR 5 4R IX LK I HERL. XM SR I
SR T2 IEIRAL 40~60 om 2 AR K R (R RE 4 I FH TE) B KRR/ B 1Y 65% 7 A 7 PRAEAR &
AR X K NI RE T ) ORHE

WHTERE, W1 d 5, &2 RHOK SRR N, JCHGZ 0~40 cm LL B4R, 40 cm PAR H3ESK
BEAMER, VAR R EEACE 40 em LU LR, FKERS, 40 cm DLUFRBESKES
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JEITR B 3 S B N R RS, R HOK O R AR I K S K 28R AE T, R 3K 5 IR B
Ny F BRI EKERZEH T, 540 om PAE )R HEESKEAME, 40 om DUR HJR RS KE T E
PRo KL RIFRRHE 7~10 KA A, 33K o5 5 I3 0 v B /K AT 38 S K BT, (ORI AR 0 £
SR ERNA KK, —BOkU, FraEmitmx 6 .7 J. 8 HLIRIAF&MLHE, 4 H.5 5. 9
FHTFERAR, MR RN, R LIRS KRN BRSNS B EIR — B Ao [R5 )5
AR, R RE S S IS KR N BRI AN, VbR, R tg . RIS R A XA
TR, AR TGRS, FE30). ARRUUIRUR S AN, TRER RR b L4 5 Rk, HEd 6~7 K
FEAT, R 10 KA —IK, FRERIIS A]HS 28 3109 70% 438 H A 35 /K2 N IR, 1830, AR 859% 1t 3%
FH )5 7K R IR, Y0 5590138 H (] 4 /K B R IR, JESERE 1d NiF.

5. &

i LATR, WHARM, 1) 1R T KO, THERT [y T3 A K EIA F 859% H [ FEKE TR, JF
UETEE, TEREIRIRG N 6~7 K —IR: RN Jyik 3] 5501 M a3 K B TR, JTFiAmRE. E8mE 1d NI,
AR A B I B HE K B 380 m?/667 m?.

2) & PR T RG] T 5E = K R 23 . ERWAEI . ARSI SRS KA 85% HH [H] 47
IKE N IRA R T s R K R R, TR R & .

E&MHE
HTARA R VSR — TR« BTL/R RIS P T 40 4O AR £ RS LRt ” (2016 TFO3).
SE 3wk
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