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— A E B A AR A AR AR I A
b o BN T R AT K A i PR A R A6 ) R, AR F
REFKNEFRE IR R 2L F YA K A jr i
st JOT 174) M 7 B PR AR L R R A K e K
JEAE R, DL S 0 Ak 285 A 9 A3 L 1 O K it T
R

1 MREF=E

RIS X AR

IR 4 9 T 2021 4E F1 2022 4E A9 4 A 2= 10 A
T BT AR e U A 14 0 R R T 224 1 7 3%
(79°29' N, 37°35E)FFJ& . &M Xk 1 263.2 m, N
M Tl ol AR i T SRS A, 22 A R K R
R M 12.2 °C L 33.4 mm. 2 825 mm, & K%
T IREE 0.67 mo 250 9] P AE X IR BE 4 RRTE 6~30 °C,
AERERA D, EEAE T 6 A £ 8, Hh 2021 4F
B IR s B RN, 6 H 17 %5 4 R BT 35 3 53.1 mm,
AERT IR B Y B R 10%6~88 %6 , W AR H IRAE 7 H 2 8
W)z RIS R VP 1.5 m BRI+
e pH AR R 1.55 g/cm® F18.16, -3 R 7k
PR3 mo T R 2K B U K T IURE RS - 34 pH
6.91, A B A 6.83 g/kg, AR &
0.45 mg/kg, H AW 1 13.76 mg/kg, 71 0 H 5 &

1.1

39.81 mg/kg.
1.2 HEXRIZE

AIF 58 X5 2 o it 2B 7 R S AR 14 R K
T 224 P Bl 3, BB BRI THE 1 mX 4 m, R
E2m. T CEHTE 20 em 4b) 40 em & 1E 1.82 m.
T VR e A ) 7 i L R R K RS A s 3 T R
FH—A7 P8 A AR, 43 A T2 ), BEAR T 60
cmo JETET A B SR R B UM E Y, /ME 16 mm, BEJR
0.30 mm, J#H 3k 8] #E 30 cm, i & 3.2 L/h,
1.3 iKE@igit

HR 5 228 SCHR RN AR P T A 92 A 28 36, e R 22 b
A A B, AR B Vi A A o BB 4, HLE K R
770 mm, Jiti BN 1 125 kg/hm?, 7673 #E 414 F R H
K BB 2R 3 7K - A B 3 388 2 4543 591 540 mm
(W1).630 mm(W2) .720 mm(W3) ., i JHAEREN IR
Z(HN4L6Y%) B R — 8% (% P,0560.85%, N
12.17%) B R 81 (& KO 50% ) o Jif IE & R
N:P,0;: K,O =2:1: 1.5 (i & kb, 4 51 4 562.5
kg/hm*(F1) ,810 kg/hm*(F2) .1 080 kg/hm*(F3) .
HEMFF R, LI, 3RELE, I3 945/0
X ,/NX K 80 m, Wi 4 m, & Ab P FE G 2 (] B AR
1Fo T7KJE 0.5 hiifi A, 8 7K 455 1k 715 0.5 hifi B 45 5
TR 4 75 W K R A v T e 2 BT T

®1 HEHE
Table 1 Experimental design
THEAL 3 7K /mm fie 4k 3 JitE U/ (kg/hm?) J i/ (kg/hm?) Jit i/ (kg/hm?)
Irrigation Irrigation Fertilizer Nitrogen application Amount of phosphorus Amount of potassium
treatments capacity treatment amount applied applied
F1 240 120 202.5
W1 540 F2 360 180 270.0
F3 480 240 360.0
Fl 240 120 202.5
w2 630 F2 360 180 270.0
F3 480 240 360.0
F1 240 120 202.5
W3 720 F2 360 180 270.0
F3 480 240 360.0
CK 770 CK 495 255 375.0

1.4 MEBMESHIE

T T 0 S ity BT R A A A
e T A AR

DAL RAGHRINE o AR A [ A A

AEARRBE I 5E o AR 1 25 R I i Ak B B I
SHRAC BRI ST 531 L7 R A i A R ) 0, A
AR rp AR AT, PR O UE R R OE R AR
R AR, FEZR (PG g AL 4D )5 4% 328 1 SORTRS 5
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Table 2 Amount of irrigation and fertilization in the whole growth period of Jun jujube
2
R - ) AL/ mm IEALSR/(kg/hm) K HEAE A
H I.ng EX Ti Irrlgatlon treatment Fertilizer treatment ot .
. ime Irrigation and
Growth stage (Month-day) fortilizati
onraay Wi w2 W3 CK Fl F2 F3 (K coon
FrRHI 2 Germination-new shoots stage  04/15—05/30 175 204 233 250 180 270 360 371 3
TER 4 Flower stage 05/31—07/15 155 181 207 220 146.5 213 284 296 3
SRS K Fruit growth stage 07/16—08/15 109 127 145 156 125 173 231 242 2
1348 White-mature stage 08/16—09/15 101 118 135 144 111 154 206 216 2
5E3Y) Full-ripe stage 09/15—10/15 0 0 0 0 0 0 0 0 0
4 W Full fertility period 04/15—10/15 540 630 720 770 562.5 810 1080 1125 10

A ERRE SR FATERR R ORI R i e

2) A AL AR BRI E o M OB EUR(P,) |
HLTa] COLMREE (C) VAL T (G FIZE B 4 (T,) 45
ZHCR H Li-6400 fE#5 AXO6S M . F BT AE B 2F
WITF I, D0 B[] S B A I E R 3 d 2 RIEITE =
KA,F10:00,12:00,14:00,16:00,18:00,20:00
(=2 o o NN N I [ 7 s T R AN
Wy AT SR A, BOE A

3)AM i, TR AR 2 RN X
HURE , 4 b AT 2508 B O BRARS , 43 0 ik 2t B AR 1) 7
iR O BRI (E A S A Ak B B e o
SRV R /K 43 R FH A% (irrigation water use efficiency
IWUE, 5457k kg/m?*) , B4~ A BN XA 6 =
bl AV R B 5 BB 28 7 7 (fertilizer partial produc-
tivity, PFP, 5057 A kg/kg) , 24 B3/~ Ak BE/N X )
R R,

)M, R IR R B R R
Fiz R R AR Bt AL B 15 950 A s v SR FH R o e )
AN [F] b BEP- X BOR BT B . IR ABEAR B IR AR
it o3 G i B AR BEAL e B 15 JUAY B o R
FHEFR AR RO AN [6] Ak BEOF- 24 32 P4 (a) AR
(O RIEFEB(LIE AR N L= (a/b) .
1.5 HiEAE

K Excel 2018 11 SPSS 25 ##4 74t Ab F .
2 ZBRE5SW
21 EEBHATREKBEILYN BERTERKDY
A

MR 3 FIAL, 2 a B B R BN AR AL FE T,

B A W 2 A RAE S I A A A A K a3 o
4 E W 70.90%~76.35% 4 82.08%~88.17% , &
i B R B AR K o i) 4 AR B 83.22 00~
89.69% 5 80.28 %~85.19%, H WL ] %01, 7 Al B 2
WAL T R B A R A i A K BB AR I,
T2 T 6T 7S P i 1 e i, B A 7 SO 0 A R
AR EARWIE D, IR A R LLE RS A T AR
KR SE , I BOC G AR TR E B
LUYSR R 8 i ol | o

RS FEAERER L HEFLEMM. 4
A F R — i B KBRS (R A2 RS R i
CE B B R )M A KR RIS W3>wa>
W1. R EE B —HEA KT T, B A m
A B R i 2 AR AL, B S AR B IR I
LA R R K BRI N F2>F3>F1, 1
B 25 0 A AE SR BT R) 52 AR R A R K
Wi 5 VR 7K B R S 1 T B . AR AR
A= AT, B RS A i R A K O WBF2 Ab
M, 5 CK2ER B E(P<0.05), K24 F
WIRY 12 B AR K i W3F2 A B (19.85~19.86 mm) 55
CKAb#E (17.25~17.40 mm) 34 /i1 14.14 %~15.07 % o
Ry B A K i W3F2 &b B (145.17~149.50 cm) %
CK Ab 3 (128.00~138.66 cm) /i1 7.81%~13.41% .,
R B AR MR K W2F3 Ab B (7.95 ~8.50 mm) %5
CK &b # (6.70~7.05 mm) 4 fill 12.76 %~28.16% .
AR KB R K W2F3 A B (73.00~73.30 cm)
B CK &b P (66.50~65.16 mm) 34 fin 10.22%~
12.03%
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Table 3 Effects of different water and fertilizer ratios on the growth of Jun jujube in the whole growth period

2021 2022
Fobi fb g BRI 2 1 " iR HEME O SERVE BRI AR FUE SIS P8 ]
o ~ Geminaton- O gl Whiee  Ful- Germination- Fl d WKW White-  Full-
Index Treatment sermination Flower and 2 ., nite 'Ll sermination owelr an 7 ', e 'U
new Fruit mature ripen new shoots fruit Fruit mature ripen

fruit period

shoots stage growth stage stage stage period growth stage stage

WIF1 5.85 3.83 1.74 114 0.11 5.16 455 1.90 1.02 0.14

WIF2 6.02 414 2.06 1.49 0.21 5.82 4.79 2.19 1.08 0.25

WIF3 5.67 4.06 2.05 117 0.15 5.50 457 2.02 1.05 0.24

e, WoFL 6.91 4.63 2.08 1.28 0.30 6.88 5.21 2.26 121 0.27
mm W2F?2 7.00 4.89 2.09 1.29 0.35 7.62 5.59 2.60 1.43 0.43

Shoot W2F3 7.38 4.59 2.51 1.63 0.43 7.32 5.33 2.33 1.27 0.34

diameter W3F1 7.04 5.46 2.26 1.52 0.38 7.46 5.87 2.41 1.55 0.42
W3F2 7.49 5.99 241 1.62 0.58 7.86 6.63 2.92 1.81 0.61

W3F3 7.89 6.28 2.81 2.14 0.72 7.63 5.96 2.48 1.79 0.48

CK 742 5.79 2.30 1.36 0.51 7.19 5.54 2.47 1.59 0.44

w 488 5.62° 0.76 1.29 3.87 4.97" 413 0.78 1.67 3.40

F}:/:ie F 0.45 0.25 0.50 L15 0.84 0.33 0.4 0.37 0.11 0.99
WXF 0.08 0.1 0.05 0.04 0.14 0.01 0.05 0.01 0.02 0.05

WIF1 71.66 23.33 1000 3.00 2.16 73.00 26.00 11.00 2.33 1.33

WIF2 81.00 26.00 13.66  4.83 2.33 82.00 28.00 12.00 3.33 2.66

WIF3 74.00 24.00 15.66 3.00 1.83 76.66 28.00 11.33 2.83 2.00

wiaskE,  W2Fl 84.66 23.33 1000 3.16 2.16 82.33 26.33 12.00 3.33 3.16
mm W2F2 89.00 27.66 14.33 3.83 3.00 84.66 32.00 1200 4.16 2.83

Shoot W2F3 86.33 24.66 10.66 3.20 2.90 87.66 26.33 11.00 3.50 2.66

length W3F1 92.00 26.66 13.00  3.66 2.83 90.33 29.00 9.33 4.33 2.33

W3F2 91.00 30.33 16.66  4.50 2.66 93.00 33.66 14.66 4.83 3.33

W3F3 91.66 24.33 18.33  4.83 3.00 87.00 32.66 14.00 450 2.83

CK 86.66 29.33 15.66 3.66 3.16 91.66 27.33 14.00 3.33 2.33

- w 12.32" 3.98" 1.59 1.32 1.00 5.49' 6.44" 0.13 2.30 1.31

Falue F 0.41 0.92 1.64 0.95 0.21 0.72 0.49 0.37 0.48 0.60
WXE 0.49 0.10 0.32 0.34 0.38 0.43 0.10 0.30 0.02 0.36

WIF1 3.56 0.88 0.31 0.18 0.10 3.38 113 0.30 0.30 0.14

WIF2 413 116 0.45 0.21 0.13 4.35 1.28 0.33 0.22 0.14

WIF3 3.92 1.07 0.32 0.18 0.10 4.26 1.10 0.45 0.21 0.13

HBEE/  worl 448 1.00 0.36 020  0.14 4.49 0.95 0.44 037 012
Jﬁl“;e W2F?2 4.59 1.24 0.53 0.33 0.17 4.55 1.02 0.48 0.37 0.21
hanging W2F3 444 1.10 0.31 0.23 0.11 4.47 115 0.47 0.25 0.10
diameter ~ W3F1 5.53 1.13 0.45 0.23 0.13 5.06 1.14 0.39 0.17 0.13
W3EF2 5.82 1.36 0.75 0.46 0.18 5.16 1.53 0.81 0.26 0.18

W3F3 5.42 1.23 0.62 0.32 0.18 471 0.72 0.86 0.68 0.29

CK 4.63 116 0.46 0.25 0.18 484 0.92 0.74 0.35 0.18

w 9.95" 3.84° 1.68 117 0.99 3.72" 447 5.46" 1.57 L12

FFvﬁe F 0.37 0.44 L1l 0.97 0.46 0.48 2.20 2.46 111 0.67
WXF 0.09 0.01 0.12 0.17 0.16 0.53 1.96 4.20 1.17 1.29

EMRE, wiFl 30.33 12.00 6.00 1.33 0.50 31.7 10.63 6.16 1.33 0.83
J:j“ie WIF2 32.66 12.33 7.66 1.66 0.83 32.16 11.66 6.66 2.00 1.00
hanging WIF3 32.00 11.00 8.00 1.83 0.67 34.00 9.33 6.33 1.83 116

length W2F1 33.00 14.00 7.00 1.83 0.83 35.06 11.60 6.50 2.00 1.00
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#4533 Continued Table 3
2021 2022
P B 2 0 . FAIE HEG SR BRSNS AR FAIPE HEG sEadl
ity yLsL] Pl |
Index Treatment Germination- Flowcr,and R White- Full-  Germination- Flowerand i A8  White-  Full-
new fruit period Fruit mature ripen new shoots fruit Fruit mature ripen
shoots stage Tt pent rowth stage stage stage eriod rowth stage stage
g g g g g p g g g
W2F2 36.33 15.66 9.00 2.33 1.00 38.66 13.66 9.16 2.50 1.33
HMRE/ wars 35.66 13.00 6.00 1.66 0.83 34.00 12.33 8.00 2.16 1.16
Tmn; W3F1 37.66 16.00 8.00 2.16 1.00 40.00 14.66 6.00 2.33 1.16
Jujube
h'uiging W3F2 40.66 18.33 10.00 2.66 1.66 41.33 17.66 9.66 2.83 1.50
length W3F3 37.00 17.66 8.33 2.33 1.16 39.66 17.00 8.33 2.50 1.16
CK 35.66 17.00 7.33 2.00 1.18 38.66 14.66 8.00 2.16 1.00
Pl w 13.72" 4.46" 4.12" 1.16 4.11 6.66" 7.06" 5.42" 2.04 0.59
F value F 2.51 0.43 1.65 0.55 1.73 0.41 0.85 2.30 0.89 0.59
W XF 0.41 0.14 0.48 0.18 0.27 0.40 0.21 0.40 0.03 0.17

F DA b 2 AT AT AT 38 YR T Kbt A L A B T
VHE 02 AT A 5 R i B A T A X IS 1 i i R
FHIA o 2 a i B 2B MHE K 43 6T HAH A4S 7 A
ZE B RS U1 R A6 SR 00 3 ) A K R e 3k B 3 (P<<
0.05) FIH i 2 /K (P<<0.01) , 11 i AE A1 /K BB 52 B A
FHAE 39 1) 35 oA 35 3] 4 35 PE7K O (P>>0.05) . X5
BRSPS I AR R i 32 AR TP T W 2R R A SR DT
OTAHRT R o TR R R TR 2021 48 RS2 K A=
R A 3 i 2 P KOF (P<<0.05) , AT BB R i Ak
KA TR A A K B 1 5 1, MRS 4R, 7745
NI A 5 e A% 2 A i W LT 3B SR A 4
FAETEI 300 E) 35 o A e i A SRS R
K it BB 7K I 28 ELAE FHE Wi 2 397 A 300 R0 46 2R
TR RS S 5 ) 2 3 0 R W K > it IE > K B 22 L
YER.
22 24 BEHARKERLENHERELEGEH

opA

HRATHL, 2 a BB & RN P, T, .G &5 F8
1644 T W EFUEALE FLJGAE K ST 53 W3>
W2>W1, 78 F2 F3 it IE K F 28 W2>W3>
Wi, TE[FR—#AKKFET, P T, .G E 5 £ T
] S R M F2>F1>>F3, i CK 4B T () P, .
T, G IE AR AR 1 C W5 P, T, G, R I
Ko Py T, .GASHa R Rt KA W2F2 b3, 4%
CK 4b B 43 %) 34 fin 18.75%~22.96% . 19.49 %~
19.81%,20.81%~21.00% , 5 CK Ab # 22 5 34 g &
(P<<0.05) o H LA 255 nT %0, AR K B AR A il o
G VEF 3 R BT K it AR KRB 25 X6 A 18 F R AR
PR 8 B A K IR S b R R AR O A VE
EANE., CEMEKMEN WIFL A, & CK

b P BN 15.80%~16.84% , 5 CK 4k # 25 7 i 3%
(P<<0.05).

P,.T,.G, C &I ER TG I E 2k T
BBy 4y Bk 24.69%~27.85% ., 24.74%~
27.67%. 23.38%~25.34% . 21.05%~22.22%, ¥ 5¢
DI HAE 5 A B IR E 6430k 8.84%6~12.31%
12.74%~16.89% .12 %~13.72% .17.27 %~18.94 %
MW FMMERE P, T, . GIEA4F - HKE
A B IR E | S A RS e N R SR S R AR
fefe K, e AR b e /N, e 454 B WAL A X AN
WA o SRS R o SR S AT KOG, HLREDG
G A BRI R B ORI T A 2R
B, K IR 1) 75 2K i S 3 T, e 5= 1k K
Jiti AL S AR AR O VR AR, AR I8 7 A 25 4 %
P T, G IEH RS 2500 5 16 R 0 B K o W3F2 Ak
F, ELAE SR W3F2 %5 CK 38 i (5 27 785 T35 R 1 28
B, 4 51 K 19.31%~20.06% . 20.07 %~22.99% .
18.59%~18.69 % , 75 A S i KW 22 58 2 fe KA N
W2F2 b3, H RS20 R W3F2 3 CK 34 hiE = T
G sE B, o il b 28.71%~30.93% .
27.81%~30.58% .26.98%~27.64% ., &4HW P,.
T, G 4R fE WIF1 4b #LY R fe/IMA , 38 CK 4351
W7 28.74 %5 ~49.55% .29.05%~38.24 % . 21.13 %~
34.48% ., CW5 P, T, .GIabr A , e KAEEY
Jy WIF1 AR B, & CK b BRI 14.95%6~20.85% , 1F
BT 2 S AR e IME D W3F2 b B, 7R i K 1
Z SR /MBI W2F2 403 . P, T, G AE B AS B
L5 RIAE R T I T 7K it S 2 1 555 T 5, A SR 5
5 K 49 22 5 220 S0 i R K it S g, R O I U
b, P T, G, CESBWAFTE—EBK A, T
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AL RR I PR, B A n] DL o 45 i e B AL
JE LR BE R P, T, (B 0 AR Ak, 9 T 3 R Ak B
Wi

2 a BUE S RO 2L E WUE KX P, LT,
G, CAE TR AR 52 R 35 3] 35 (P<<0.05) Bk H% & 3% 7K
F(P<<0.01) , i ABXT P, T, . G, BY 52 W0 B 5¢ 2 A1

B3k B K OSF (P<<0.01) , K IEAZ B X%F P, T,
FE B 58 U A0 B Gk 3] I 3 (P<<0.05) i) i 3 7K
- (P<C0.01) , % G7E A6 S 530 2R S22 KM 52 e 1k 3]
2 (P<<0.05) 5 i /K F-(P<<0.01) o #EZK it
FUKARAE HAE X P, T, G, . C M BN K >
Jiti A > 7K A HAEFH o

®4 ARKIEELLMREL SRR

Table 4 Effects of different water and fertilizer ratios on photosynthetic characteristics of Jun jujube

2021 2022
E o IR SR e PTROUEE ORI R
Index Treat™ - Germination- Flower and Hajquj White-ma-  Full-rip- F}crmma* FIOWCF Hﬁﬁj;ﬁﬁ White-ma-  Full-rip-
ment  new shoots . . Fruit tion-new and fruit  Fruit
stage fruit period owtl ture stage  en stage shoots stage period growth ture stage  en stage
WIF1 3.77 4.63 5.95 5.43 2.57 3.70 4.51 5.87 5.36 2.73
WIF2 4.46 5.49 7.06 6.00 2.92 4.38 5.34 6.95 6.34 3.12
WIF3 4.03 4.95 6.38 5.42 2.67 3.96 4.83 6.28 5.73 2.85
W2F1 6.04 7.43 10.23 9.13 3.90 6.44 7.24 9.91 9.19 3.78
P,/ W2EF2 7.15 10.63 13.27 12.12 4.80 7.02 10.56 12.93 11.96 4.72
[pumol/(m” +s)]  W2F3 6.54 10.42 12.65 11.80 4.60 6.82 10.43 12.69 11.55 4.65
W3F1 7.01 9.54 10.23 10.44 4.23 6.62 9.09 10.28 10.13 4.05
W3F2 8.45 10.80 12.93 11.72 4.66 8.58 10.68 12.22 11.04 4.12
W3F3 8.03 10.12 11.68 11.07 4.44 7.58 10.05 11.31 10.52 4.10
CK 6.94 8.30 9.39 7.99 3.82 6.87 8.95 10.52 9.68 3.83
Pl w 4.88" 5.62" 0.76 1.29 3.87 4.97° 4.13" 0.78 1.67 3.40
F value F 0.45 0.25 0.50 1.15 0.84 0.33 0.44 0.37 0.11 0.99
WXF 0.08 0.10 0.05 0.04 0.14 0.011 0.055 0.01 0.02 0.05
WIF1 2.07 2.33 2.93 2.52 1.90 2.03 2.46 2.90 2.35 1.77
WI1F2 2.26 2.54 3.26 2.75 2.18 2.30 2.79 3.24 2.67 2.23
WIF3 2.19 2.46 3.01 2.66 2.00 2.23 2.7 2.95 2.58 2.11
W2F1 2.77 3.33 4.12 3.98 2.18 2.83 3.43 3.99 3.78 2.05
C/(pmol/mol) W2F2 3.07 4.46 5.99 4.74 3.40 3.12 4.59 5.26 4.62 2.92
W2F3 2.91 4.28 5.59 4.55 3.11 2.97 4.30 5.16 4.20 2.68
W3F1 3.43 4.17 4.65 4.18 2.61 3.49 4.04 4.51 4.05 2.60
W3F2 4.03 4.54 5.21 4.60 3.29 3.10 4.48 5.06 4.26 2.99
W3F3 3.78 4.16 4.99 4.30 2.95 3.85 4.07 4.25 4.16 2.74
CK 2.72 3.18 3.89 3.43 2.32 2.87 3.49 3.84 3.53 2.50
F i W 12.32" 3.98" 1.59 1.32 1.00 5.49° 6.44" 0.13 2.30 1.31
F value F 0.41 0.92 1.64 0.95 0.21 0.72 0.49 0.37 0.48 0.60
WXF 0.49 0.10 0.32 0.34 0.38 0.43 0.10 0.30 0.02 0.36
WIF1 0.12 0.15 0.17 0.16 0.08 0.12 0.15 0.17 0.16 0.08
WI1EF2 0.17 0.19 0.20 0.20 0.11 0.15 0.18 0.19 0.19 0.11
WIF3 0.14 0.16 0.19 0.18 0.10 0.14 0.16 0.19 0.18 0.09
G/ W2F1 0.17 0.18 0.20 0.19 0.12 0.16 0.19 0.21 0.19 0.12
[mol /(m? +s)] W2F2 0.20 0.24 0.28 0.26 0.14 0.20 0.24 0.27 0.26 0.14
W2F3 0.18 0.23 0.26 0.24 0.13 0.18 0.22 0.26 0.24 0.13
W3F1 0.19 0.20 0.23 0.20 0.13 0.19 0.19 0.23 0.21 0.13
W3F2 0.22 0.24 0.26 0.24 0.15 0.22 0.24 0.27 0.24 0.14
W3F3 0.20 0.21 0.23 0.22 0.13 0.20 0.21 0.24 0.22 0.13
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#3R 4 Continued Table 4
2021 2022
- AOEE R 2 ST
sn o PRI Ry gy PTROUCRR R IR e e
I Treat  Germination- JiE K . . Germina- Flower %A . ;
ndex Flower and . White-ma-  Full-rip- . . . White-ma~ Full-rip-
ment new shoots . . Fruit tion-new and fruit  Fruit
fruit period ture stage  en stage . ture stage  en stage
stage growth shoots stage period growth
CK 0.19 0.20 0.22 0.21 0.11 0.18 0.20 0.22 0.20 0.12
W 9.95" 3.84" 1.68 1.17 0.99 3.72 4.47" 5.46" 1.57 1.12
F
fii F 0.37 0.44 1.11 0.97 0.46 0.48 2.20 2.46 1.11 0.67
F value
WXF 0.09 0.01 0.12 0.17 0.16 0.53 1.96 4.20 1.17 1.29
WI1F1 221.81 225.45 231.68 228.74 200.56 219.91 223.46  235.70 230.77 199.88
WI1F2 192.16 195.26 213.33 202.17 184.27 191.59 194.68  217.06 204.54 186.28
WI1F3 209.12 212.50 222.24 220.19 188.54 209.12 212.50  222.24 220.19 191.54
W2F1 204.13 207.43 218.82 213.03 182.47 196.51 199.68  216.05 206.52 170.96
T/ W2F2 189.13 192.19 208.27 197.46 172.28 185.55 188.55  203.95 195.12 165.30
[mmol/(m*+s)] w3 193.61 19674 21421 20211 17822 188.89 191.94 21364  198.60  178.24
W3F1 183.91 186.88 203.49 192.01 170.66 180.73 183.65  201.60 190.06 168.01
W3F2 165.52 168.19 185.93 176.71 162.70 161.77 164.38 187.74 172.70 158.30
W3F3 177.94 180.82 201.59 188.58 167.76 175.46 178.30 198.42 184.65 166.42
CK 190.33 193.57 200.99 197.70 165.95 190.41 194.67  205.04 196.02 172.16
i w 13.72" 4.46" 412" 1.16 4.11 6.66" 7.06" 5.42" 2.04 0.59
2.51 0.43 1.65 0.55 1.73 0.41 0.85 2.30 0.89 0.59
F value
WXF 0.41 0.14 0.48 0.18 0.27 0.40 0.21 0.40 0.03 0.17

2.3 JKPBED Lk Xt i E R E - 2 MR A R0
MRS PR, 2 a ¥t B R 7K BB 3¢ B AR X
77 IWUE  PFP F1HL S 7 3 34 31 1 35 7K 7 (P<<
0.05) 8z i 7K (P<<0.01) , #E K X P i IWUE .
B AR 5 I A 31 3 KO (P<C0.05) Bk
K (P<<0.01) , i AR XT 77 i \PFP | B i i 1
AR AR5 e 1k B i K F (P<<0.05) Bl i % /K1
(P<<0.01) o WK it A A1 K A8 28 A FH X 7= i
IWUE # 5% i 34 3¢ 31 R /K B8 28 B A I => #E 7K > i
JIES 5 % B R T o | 98 A R A5 R i D) 3 3 S it AE >
HE K > K A2 HAE R s % PFP $200 28 30k K IR 52 H.
YERI > HAE=>REK o %R IE 48 $i0 i 26 300 it HE >
IKNEZE HAEHI>HEIK
EWLHEAKKFE T, 76 IWUE BRI i 38
HYNEAR RN F2>F3>F1, K% it 10 14 hn 5
B s, B WL Ak B KT W2 L W3 Ak
B IS BRI F1>F3>>F2, bifi 4 it i 52 1 fin
eI SN . E W2 W3 REZK K F T Bl 4 it A
B, p= it IWUE 238 F3>F2>F1; HLL it
RAYREAR R A F2>F3>F 1 RIPHE BRI N
F1>F2>F3, PFP WFEREK EAHFE LT, B i
JE B BN B R F1>F2>>F3, HI7E I f2 i K 75 sk
ARSI, B8 A0 1 F TW UE [ 10 £ 185 b mi 14

KB TS, MR R/N 5 BR G2 AR
Wit I £ 38 I S 3G S5 80 5 i PEP RIE A8 5CAD
Wi it A S 14 s D B G . fR A L $R K
IO f: dd 2 8 7 e ) IR B, PEP BN TR, 38 BT 1Y)
Jiti A 2 Xof BLAR BT IR AR AR AR T TR, 2R Al S
i

7 F Lt AU /K7 Bifi 25 E K B 388 o, 7= i 2 30k
W3>W2>W1,IWUE,PFP ., 5.1 5 & 1532 A 4 i
RN W3>W2>W1. 7E F2, F3 Jifi it /K
T, 75 (IWUE  PFP . 55 T i Fl R AR 42 3
B K R Y 1G0T B 0, G FSR BT  R A
W2>W1>W3, X i B 76 i 2 IE R R E LT,
B2 FE B 7K 4375 BRAF T e 7K Ak A ) T R T A A 4
fn. IWUE F1 PFP 75T A AL BT B T PFP Y W1F3
AbFRAMNE R T CK AR, Hy A5, 2 & 1 9 /K i AE
KRR IWUE fIIPFP., SRIE 48 8507 el — it A 7k
TR L B, SR E R W KT W2 W34
i, W2F3 A HEAY IR A 5 M IWUE fi i, 5 CKAH
43 1 v 13.92%~14.09% . 38.94%~39.13% , 55
CK¥HA B #2225 (P<<0.05), PFP i W2F1 4k
P B g, 5 CK 55 90.38%6~96.37% , 5 CK ¥ H A
BEMZER . PRE, WS BRNJE W2F2 4b 2R
o, 5 CK M H 2 il 48 % 9.68%6~10.30% .
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Table 5 Yield and quality of Jun jujube under drip irrigation with different water and fertilizer ratios
oW ) WUEC e el R
Year  Treatment Yield (kg/m?) (kg/kg) Fruit weight Ameter diameter of fruit
WIF1 6632.50499.95f  1.23+0.02cd  11.79+0.18f 11.144+0.06¢ 45.38+1.53de 27.394+0.42¢ 1.66+0.03a
WI1F2 7154.74+134.40e  1.3240.03b 8.834+0.17d 13.6440.52cd ~ 47.78£2.00bcd 30.49+0.88ab 1.5740.04a
WIF3 6893.624129.05ef  1.2840.02bc  6.3840.12h 13.4140.58bc  47.0842.80cde 29.68+1.37ab 1.584-0.04a
W2F1 8354.414142.35de  1.32£0.02b  14.8540.25a  11.650.57de 44.1242.35¢ 28.68+2.13bc 1.544-0.15a
W2F2 9905.224168.98a  1.5740.03a  12.2340.21b 14.5640.12a 52.98+0.71a 31.94+1.35a 1.6640.07a
W2F3 10 114.12+471.98a  1.60+£0.07a 9.3640.43d  13.744-0.40abc  50.0340.8abc 31.2740.60a 1.6040.04a
2021 W3F1 8408.124551.59cd  1.174£0.08d  14.9440.98a 10.02-+0.68f 46.11+1.60de 28.67+0.48hc 1.6140.03a
W3F2 9069.634+294.51b  1.2640.04bc  11.19+0.36c  14.00+0.57ab 50.4241.10ab 31.704+0.42a 1.5940.05a
W3F3 9278.53+242.10b  1.2940.03bc  8.5940.22de  13.33+0.93bc 49.41+1.00be 31.33+1.18a 1.5840.03a
CK 8878.14+141.18bc  1.15+0.01d 7.80+0.13e 13.20+0.84bc  47.93+1.90bed 29.80+1.92ab 1.6140.07a
w 8.62" 16.54™ 2.18 6.93" 4.46° 4.99° 0.06
F 3.67 0.85 17.14™ 62.39" 21.07" 16.42" 2.03
WXF 209.53" 99.87" 487.05™ 4.94° 2.79 0.03 0.17
WIF1 6 537.78466.65f 1.214+0.01c  11.62+0.10bc ~ 11.2140.30c 44.77+1.27d 27.79+1.70d 1.6140.06a
WI1F2 7163.02+183.87¢  1.33+0.03b  8.84+0.28d 13.3640.24b 46.90+2.62¢cd 29.59+1.00bed 1.594+0.11a
WI1F3 7275.40+263.49¢  1.3540.05b 6.74+0.241 13.2940.37b 46.76+1.25¢cd 29.29+0.70bed 1.60+0.05a
W2F1 8254.25+185.03d  1.31+0.03b  14.67+0.33a 11.38+0.22¢ 46.18+0.28¢cd 28.36+0.70d 1.63+0.05a
W2F2 9743.35+116.35a  1.554+0.02a  12.03+0.14b 14.6240.30a 51.55+0.64a 32.50=+0.85a 1.5940.06a
W2F3 9908.61+215.94a  1.5740.03a 9.17+0.20d 14.234+0.21a 49.3240.9abc 31.13+0.62ab 1.594-0.01a
2022 wsF1 8525.56-345.12cd  1.184-0.0dcd  15.162:0.62a  10.524£0.15d  46.320.64cd 28.340.58d  1.6420.04a
W3F2 9259.554141.52b  1.2940.02b  11.43+£0.17c 13.4640.25b 50.7142.65ab 31.96+1.52a 1.5940.01a
W3F3 9321.004287.61b  1.3040.04b  8.60+0.27d 13.294-0.14b 48.89+2.70abc 30.92+1.50abc 1.5840.05a
CK 8 684.73+94.46¢ 1.1340.01d 7.7240.08e 13.3340.53b 47.45+0.30bed 28.92+0.93cd 1.6440.05a
W 24..45" 42.62" 2.56 28.86™ 8.29" 6.85" 0.01
F 7.69" 3.55 15.96™ 253.68" 13.71" 20.15" 1.458
WXF 45.69" 76.93" 38.54" 3.07 0.81 0.10 0.122

8.64%~10.53% .7.18%~11.09% , 5 CK Ab ¥ ¥4 H.
ARENEES
3 i #

HEK A RAE A K KB RO &R
A E AL AT e SR R R KR E RS
T KRR AR AR . T A — R AR A
VEDAS [a) A= K B B 1) 7 K 55 IE AR B K 53 F 53 43
ik BIVEY AR B, VR 3R A B AV K it
HE Ao K it AT AR K AR bR e 2, 5 EiRE
ST A SCR DY B ST R T . AR R WD GE R
KL A B TRAEHAA 5 E MR, ZH#XT
7K R B4y i 7 AL I o < AR AL | A RE 81 7K S 7K AR
HER A S, A A B A K IR AE LA REA A TEY)
HEREE. EEYRESERD K PR EHE 2
M), — 7 TAI 35 B A4 38 7K R 25 80 mT U s AE P R &

(& B 5 — TR F RS R AR A R 1
ReR!S S EE K L 10t AU T L 4R
TR A BB e = T 3R ek oh
A o A A A AR AR R T O L ) K i I
ART K HPO, 558 T HY el £, #E 2 2EE
PICFR 3, R AR B A A L AR AR A 7 4
RAERKET, mKE LSRG SR miE K.
1 2 ST RAE R 300 S 5 A0 A RS f ) 2R T
W A 7 SO AR RIS 2 AR T D B
A SR LU A AR i AR R R 22, S AR R
i e AN

JA T A R R MR A KR S P, T,
GV, SAMRERME . P T, .G&LET
S-S R A B, S S R s LA, 2R
SR iR R, SE AR /N, CHEA LR T 1
AEACARS AN L, 5 LS BRI P, FRTAY
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W 27 16 1 389 e N DB B8 v, R SR S R R K 3 T
W , Bt B A1 22 S8 A e I T G, L W 2 0 A 40
FEL RSP 25 i IR AN DR 15, - 350 B SN s >
7 J 3860, 2 SR S i K0 2k 1) 10 06 | o i <7 24100658
TR R T ARG, 1 218 B AS RTS8 o, T, Bt =22 0k /> 28 5¢
PO IRAR o i 7 A S5 R SR SR IR R A A
VE T 5T 2 B, 2o o s S AR VE K AR i S 5 A
Mo AR — BB P, T, GTE B A i 28 1]
55 R U0 I O K 1 8 g 35 o, L A8 SR I AR 4
WRTHAHI S, BS54 TR SEn
Z K MBI R — B0 N /K 03 bt A
Tl R TR AN I A K B, DA B 58 O A 1 gk
BI-T YR BB, PR BT E R . #F
FT B, VR it RO RS S S BT A A
NI I 7 I S 28RO B 56 B il 75 b 30F T o %
P P T, G e FE SR R 28 5 S it o K g
i, B SEEInJE D a #, IF HAe A I K
— st Bt ot A 48 o S LSS REn FR u a g. EA
AL K O B A AR AR CEE M RO A
R $2 G A T 43 B B A B A R 0 H ) A ] Ak
R, AT TR T i R K o s v
JK it A £ X 5 A5 A FH A A I A T, PRIV 7K 53
FHE T K SRR AR R AR (ABA),
A T B AR B A K B AR R L 1% R fS
B ol &t i S FLCH] , R S8 T, PR K, K4
FIRERL T A 1 FH 048 e LA — s RS PLfE
T L A 7K it S e R e A AR bR S

JK B 3 228 5% AL AR AL At L
T v R A 25 DR 2R VR 6 A 3 R
T B 0 7= 2 o A 9 245 SR R W, R A K
TR T B A 5 TWUE [t A e 184 110 700 58t
PR R AT A5 B it A o S S 082 s PRP
H) L B I ot A 38 T AR AT o A £ T LA AR
IR R T AR R A K R EE O K 5 $E
Fed, UEMTHE R IWUE™ . 3 7R it BB X B 0R o
WA YEAR R G2, R A B4 it AT 5 3 PEP ik 2>,
FEARAE I R 2 DRk s i/ NP B LY L FRATIN 38
TINTEE 7K i AL o 4 g 7 B ) RIS, PEP 1B 22 il 2>
2B it A X B i R AR AR T R, &
Ve Ak W o MIHE K b B 2 s M Rk R G
IS A PR D) . 25 U /L AL SR AN R S RSE T AR S
H W 2F 3 b B de d ey, 1 W2F 2 LA T TGRS\
BEAR TR, X 32 28 g B 7 ik R SR S A L L e
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Effects of water and fertilizer coupling on growth physiology and yield
of Jun jujube under drip irrigation in Southern Xinjiang

ZHOU Xiaojie, LU Tingbo, XING Meng, SONG Renyou, FU Xinfa

School of Water Conservancy and Construction Engineering ,Shihezi University/
Key Laboratory of Modern Water-Saving Irrigation Corps ,Shihezi 832000, China

Abstract In order to explore the coupling scheme of water and fertilizer suitable for drip irrigation to
improve the quality and efficiency of Jun jujube, 10 a Jun jujube of 224 regiment in Kunyu City, a typical
self-pressure irrigation area in Southern Xinjiang was studied. Referring to the local practice, the irrigation
amount of 770 mm and the fertilization amount of 1 125 kg/hm® were used as the control, a two-factor
three-level plot trial was conducted with water (W1, 540 mm; W2, 630 mm; W3, 720 mm) , chemical fer-
tilizer (F1, 562.5 kg/hm”; F2, 810 kg/hm”; F3, 1 080 kg/hm”).To explore the response law of new shoot,
bearing branch, photosynthetic characteristics and yield of Jun jujube under drip irrigation in Southern Xinji-
ang to water and fertilizer coupling. The results showed that the effects of irrigation, fertilization and water-
fertilizer interaction on leaf net photosynthetic rate (P,) , transpiration rate (T,) , stomatal conductance
(G,) , intercellular CO, concentration ( C;) , new shoots and bearing branch were in the order of irrigation™
fertilization>water-fertilizer interaction. The effects on yield and irrigation water use efficiency (IWUE )
were water and fertilizer interaction>>irrigation=>fertilization. The effect on fertilizer partial factor productivi-
ty (PFP) was water and fertilizer interaction>fertilization>irrigation. The single fruit weight, vertical and
horizontal diameter of Jun jujube showed fertilization>>1irrigation=>water and fertilizer interaction. The effect
on fruit shape index was fertilization™>water and fertilizer interaction>irrigation. The results showed that
W3F2 was the best treatment for shoot and bearing, W2F3 was the best treatment for yield and IWUE,
W2F2 was the best treatment for P,, T., G, single fruit weight, vertical and horizontal diameter, W3F1
was the best treatment for PFP.This study can provide scientific basis for water and fertilizer management
of dripper Jun jujube in Southern Xinjiang.

Keywords water and fertilizer coupling ; drip irrigation ; Jun jujube ; integration of water and fertilizer ;

dwarfing and dense planting ; new shoots ; jujube hanging ; photosynthesis
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