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HEKE 770 mm. EAeS 1125 kg/hm? A58, & A K (W1: 540 mm, W2: 630 mm, W3: 720 mm) . A& (F1:
562.5 kg/hm?, F2: 810 kg/hm?, F3: 1080 kg/hm?) s B # = AK-FiX3s, i& Al L@ )3 FAE R )7 — &3 77 ik, [45 %]
MR BATEBAS A AE (IWUE) Aedf R¥ERRE. 442, FHLHIRR¥A D B FMRRF(P<0.05) , 3=
B # Rk 2R B FAKF(P<0.01) . 56ACZ AT 38 R 5 Z b %734 2] B M K-F (P<<0.05), sHAe#Hm & = /1 (PFP) |
PRFE. WA RAFMEFRF (P<00D) . KRIEXEZ/EAXHERZE, IWUE, PFP, B ARSybh (%
WRREI) Bomgr B MEFKF (P<0.01) . BAFF. IWUE ¥H W2F3 2R, 5 CKAASEMEZF
(P<0.05) . BEAEREFE. YHBEH W2F2 REFH. BEBR, —%. R E5QRFEEHH W2F2 L E R &K,
W2F2 R TE—RREYE W23 X 2R A2, AAFURENAAEEMEZR (P>005) . [#it]
EARIERKEARZHRAZE, IS HA. RREFRILPIGALREF, B3I oM TRRERILS 28, BEAF
BILBI R FHRA, 20X ERRRAEKX A IR, REETKEERILE RN EKE (639.21~642.85 mm) , #“feE
(N 374.38~384.02 kg/hm?, P,Os 187.19~192.01 kg/hm?, K,O 280.79~288.02 kg/hm?) .
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(RIS 7Ky Gk AR S i R s, e
TETRE SR XML R T AR T R, R T
IS LA A 7 T, A AN [FIEE K PR I 7 ERE &%
R [ RE IR 52 A 4 A B s B, g gt
TEHT SRR R R 74T K &N 1 050 mm B, 0%
PR 7K R B A o A8 Tt B % 40 & 52 7 1T
N T R A 4 e AR B e e, e
AN B A A RS E B XA N
(271.36~374.88 kg/hm?) . P,0s ( 128.36~217.94
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AR FC LR A SF R BN T, BRI A B
RS 2 18] 195 F A 9 R LR DR Y S B i) 2 ]
DUF SR FH 3 [X R A0 25 AR A BT TR B, A0 g e
AR LS AR AR ), T 7 o SR VB AN TR /K
CEERT ARSI &SGR 2N ANV =
BUNES R SRRBEARR, SRR 2 X R
PR KL B S, DU AL S A 1
i E KL E BRI

1 R5HEE

1.1 R XHER

R TF 2021 4F 4—10 HAEH B -l w150
DU KT 224 B 7 3% (7929'N, 3735'E) i#4T.
ZHLXUGEER 1 263.2 m, ML I Y R RS 1 S A
RN 123 °C, FEKESN 334 mm, £
ARKEN 2825 mm, FEILFEAN 214d, HmRGL
REE 0.7 mo Zth 3oL, 1.5m RN
LA & 1.55 g/em®., pH {8 8.16, T34
IAKERVR 3 mo BRREEKATATIEERE A K, pH BT
%179 6.91, TR IR, AL RN 6.83 g/kg,
AN 0.45 mg/kg, THASZEE A 29.32 mg/kg, #
RwhE N 13.76 mg/kg, A RCH Ry 39.81 mg/kg. i
BXFESFERXNAE 1.

1.2 HENRERE

W R 10 a iR &, 2010 FMiE, R4
WG, ARERATEE 1 m>d m. BRCEME 2 m. T
J& (B 20 cm 4b) 40 cm. 5E0E 1.82 m.
JIE H /N i AR AT K RS B P, REER SR 147 2
EATESN, AR, BERT 60 cm. i
Sk A E S, T /MR 16 mm, BEJE 0.30 mm,
5 =LIA]EE 30 cm, Yif 3.2 L/h.
1.3 It

W SCER[ISIFI S A P &80, IR Rk 28
RS, DAH PR HEME A T B, K &SN 770
mm, iR 1125 kg/hm?. SEH7K. IERE ZE =K
SEACER TV, BEBRE RN : 540 mm (WD) | 630
mm (W2) . 720 mm (W3) . AR AR E (&N
46%) , WEIR—%: (% P,0560.85%, N 12.17%) , fi
FRER (£ K0 52%) o Jili &R N @ P,Os : K,0=4 :
2 3L, 43 5K 562.5 kg/hm? (F1) . 810 kg/hm?

(F2) . 1080 kg/hm? (F3) . EA/KAEALI T R0 1

FioR, 4t 10 AN, 3 RER, 30 AMhIX, PAXK
70m, % 4 mo F/NX 2 AR AT BRI E RS T

FEKFFUR G 0.5 h JifE, /K45 1ERT 0.5 h jifi R gh
W BRAAEE KRt E S SR 2 BT,

(1 KEHE

100 - — P T —RH - 60 Table 1 Experimental design
2 £ MK Wk IR s P T
g 80 {4 E gE mm qb B (kg hm?) (kghm?) (kg hm?)
B 60 ] F1 240 120 202.5
= 2
E& 1 30 & w1 540 F2 360 180 270
40} " F3 480 240 360
2 1 15 E F1 240 120 2025
— 20 -
gﬁ ‘ W2 630 F2 360 180 270
0 . - . . d 0 F3 480 240 360
0401 0501 0601 0701 0801 0901 1001 1101 F1 240 120 2025
H w3 720 F2 360 180 270
B1 2021 FRABEALEE F3 480 240 360
Fig.1 Meteorological elements of the test site in 2021 cK L CK 495 G 375
k2 BRALEFHENREEE
Table 2 The amount of irrigation and fertilization in the whole growth period of Junzao
. 7K kb B /mm HiIEAL22/ (kg hm™®) )
B I i ) wE
EHH B [ Wi W2 e oK 1 = = oK HEAK AR X EL
A 2 R 4 0415—0530 175 204 233 250 180 270 360 371 3
TERI 0531—0715 155 181 207 220 146.5 213 284 296 3
TSR 0716—0815 109 127 145 156 125 173 231 242 2
SR 0816—0915 101 118 135 144 111 154 206 216 2
EE | 0915—1015 - - - - - - - - -
Eea=t 0415—1015 540 630 720 770 562.5 810 1080 1125 10

1.4 RIEMEMB 557
141 72, RRFHAINDR

FeEs AR EABGRING, RN, %
AEFRFEALGEEL 9 BRAY, 4 AR SRR 20 A i
4 9 B = ' 1 IE A N A A B R e
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RS 2 AR B REASIRAE BN TR i
FIFEAR ST GRIEF /KK (2546) %) )5,
WRIEREKL N5 N K (36 mm BLE)
—2% (32~36 mm) . &% (28~32mm) . =2 (24~28
mm) . PUZ% (20~24 mm) . A4EFAN b F 20 A g



FANAS S5 JKIERR S X RER

AR ROR S SE R T

I BHLE AT R

RRE: BRERRES WG, R —HE
PRENLIZEEL 15 FRIE AR 7HE R F AR DT Ryl H A ) A 3
AL ip

RAEYHAE: HRARTES ARG, ERE—H
AR REHLIEEL 15 F bR SR A I b s RO H AR 7] 4k
HP 398 RHPREAR o
1.4.2 K F) R 2 E 5 Rt R & = 7

V7K 43 FH 280% (IWUE, kg/m®) Pl

IWUE=Y/W, (D

e Y IR A B (kg/hm?) s W3R 2O /K B (mm).
EKE: 1 mm=10.005 m*¥hm?.

AEEMRAER= 7 (PFP, kg/kg) PR 0.

PFP=Y/F, (2)

K F BN NL P,Os Fil K0 )5 & (kg/hm?) &
1.4.3 A XMW

B Kt IR AR AR P i R
TRAE 5 SMME AT AH M0, F A B HE o 35
Z5 (P) L JeE RZH (RD | BT IRIRZE (RMSE) |
IH—4k ) 771% % (NRMSE) , RMSE 1 NRMSE #%
(1 —= (2 5.

RMSE= /%2;; (YY) (3)
1 2
L5, (et
NRMSEZIO()f; 4

e Yo SEIME: Yy TRINME; Yo J9SilE T2
fEH; RMSE K/MUERMWZFEE, RMSE i/, FEHfifE

JE#k R NRMSE<<10% Atk 4F, 10%~20%HM 47,
20%~30% yrh4E, =30% k2R,
1.5 BIEAE

B35 1 Excel 2018, Matlab 2019 11 SPSS 25 i
ITAEFE WK ZE4M 87 R0 Duncan ¥ (P=0.05) #1T%
HEED , EESHIKA Excel 2018 #1 Origin 2018
24l

2 BZRESH

2.1 7KABRCEL Xt IR 7R - & A s R AV F2 0
Wi 3 fon, HKEXNRET R, RRAE. B

YRR MIA R R E K (P<0.05) , Xf IWUE ik
B R F K (P<<0.01) , iR EXT PFP. B & .
BRARYAIL BN K (P<0.0D) o KA AR
XA 8. IWUE 1 PFP 52034 B H B35 7K
P (P<<0.01) « WIFL kb3 =&, IR EPBR(E AL,
H WIFL = EARE S CK EF B EEZER

(P<<0.05) , # CK F=&EFH#1E 77k 25.29%.
8.1%. W3F1 AbF LR i (K, 5 CK R B2
5+ (P<<0.05) , # CK /> 24.09%. W2F3 Ab3 194
AP IWUE 5, 55 CK B B2 57 (P<0.05),
5 CK P E A1 IWUE 43742 /5 13.92%. 39.13%. W3F1
WP PFP i, 5 CK AR EEMEZR (P<0.05) ,
5 CK #2155 91.53%. W2F2 AbRE AR &, IR AR

fefm, HAPRREE. Yie5 CK AR EEEE

5 (P<<0.05) , % CK 43l 10.3%- 10.54%.

% 3 TRIKIEELIL 7 E IR R - & A 5b R
Table 3 Yield and quality of Junzao under drip irrigation with different water and fertilizer ratios

WERCEE MEAREE  PARY(kghm?) EBUKARIERIkg mP)  HERMRA S /(kg kgT)  BEBRRG HPAzE/mm HifEimm
F1 6 632.50499.95f 1.2340.02cd 11.7940.18f 11.1440.06e 45.38+1.53de 27.3940.42c
w1 F2 7 154.744134.40e 1.3240.03b 8.83140.17d 13.640.52cd 47.78+42.09bcd 30.4940.88ab
F3 6 893.62+129.05ef 1.2840.02bc 6.3820.12b 13.4140.58bc 47.08+2.85cde 29.68+1.37ab
F1 8 354.41+4142.35de 1.3240.02b 14.8540.25a 11.6520.57de 44,1242 .35e 28.68+2.13hc
W2 F2 9 905.22+168.98a 1.5740.03a 12.2340.21b 14.5640.12a 52.9840.71a 31.94+.35a
F3 10 114.124471.98a 1.6040.07a 9.3620.43d 13.74390.44abc 50.030.86abc 31.2740.6a
F1 8 408.124551.59¢cd 1.1740.08d 14.9440.98a 10.0240.68f 46.11+4 .6de 28.6740.48hc
w3 F2 9 069.634294.51b 1.2640.04bc 11.1940.36¢ 1440.57ab 50.42+.1ab 31.740.42a
F3 9278.53+242.1b 1.2940.03bc 8.59+40.22de 13.3340.93bc 49.41+1.03bc 31.33#.18a
CK CK 8 878.144141.18bc 1.1540.01d 7.840.13e 13.240.84bc 47.93+1.98bcd 29.8+41.92ab
REMSHT (P AL
<0.05 <0.01 >0.05 <0.05 <0.05 <0.05
F >0.05 >0.05 <0.01 <0.01 <0.01 <0.01
W <0.01 <0.01 <0.01 >0.05 >0.05 >0.05

H P<0.05 RKPFEREE, P<0.01 XRKFERLEE, TH.
W2, W3 43 R85 IWUE RN F3 AbFE >

F2 AbHi>F1 4bFE; W1 A RP=8 5 IWUE RN
F2 AbFE>F3 kb3 >F1 b2 &, REHPRE
TER—HEKA BT, SR F2 4P >F3 4b3 >F1
REFR PR FLACFE R RN W3 Ab3E >W2 Ab3 >

W1 Ab3; 7E F2. F3 LB NRIN W2 4b3 >W3 4k
P >W1 AFE, IWUE 7E F1. F2 403 FERH N W2 4b
PE>W1 AP >W3 AhBE; 7E F3 AbFE N Ry W2 ik
H>W3 AH>WL LB, FBIRFE. BRAEIERAE
F2 b3 R R A W2 kb >W3 ZhHE >W1 4h3,
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FRFTEAE F1. F3 AP NRIY W2 ¥ >W1 ik
F>W3 b3 DL EZSRERN], BEOKERIED IR
FEALHIE, 72 W2, W3 /K, 1EWr- bt
R E I, ER—MALKE T, o sead
IKEMH LA &, PR EMR AL, WL &
Y FL A E, PR E AR R L HAh
AEERRR R/, 38 B K HRRC B RE it — 0 2 = A
i Jit. PFP [ W1F3 AbHERZ (KT CK 4F, Hpktds
IWUE Fir 5 4b 3 58 K F CK. fE[F—#EK/KF R, PFP
I I it A 4 v T e Ok
2.2 JKBEFCEL 3R A SR L IR 20

BRI KR % 5 NS, Hp g et
R R, — R, HHEATE =4, WEREP, m%
A RN, VR AORI i I %o 92 AL A5 4 LU A8 (1) 5 il 3538 34 2

KT (P<0.05) , 7KAEAZ BAR FH 92 246 2 LL 4
Bk VU 2 R 2 A0 510K B 2 35K (P<<0.01) 5 XY
HRFRIEF L F KT (P<0.05) « W2F2 AL 2% 3
K (38.19%) FefE; HURFE (14.22%) &K, HAEF
WPRER, —~PRES CK HHEHGREMER, B CK
Iy BN 95.58%. 59.58%; =2 BARMPYL R F
HCKYWEAREWNER, B CK 7lk/)> 65.65%-
71.09%. W3FL AP R A (60.82%) fximys Rk
R (11.11%) &k, HEZRFMULRRS CK
PR REMEER, B CK 473 /i1 56.45%. 36.43.%;
HESF SRR, —RIRRE5 CKHEFRESEER, B
CK 435l /> 55.37%. 50.36%. WI1F2 kb3 — 4% B
i, 5 W2F2 AhFA CK ¥ HAABEMER, B
W2F2 4bFE. CK 433341 6.14%. 37.82%.

% 4 TR KAEE L3R RS 25 ki)
Table 4 Different water and fertilizer ratios drip irrigation Junzao grade ratio

WEK b ER i AT AL 3 RER A% — R REI% ZHIREI% =R EI% VU2 R A%
F1 3.2540.08f 14.7640.44f 31.3540.79f 34.9740.1b 15.6740.33b
W1 F2 4.1610.32e 14.8640.55f 50.5140.62a 24.8140.14f 5.6640.33h
F3 3.4440.25f 19.9540.88d 43.5940.9¢ 24.4740.27f 8.55140.269
F1 2.4240.38¢g 14.140.49f 39.3140.42¢e 29.6440.13c 14.5440.16¢
W2 F2 9.2940.96a 28.940.74a 47.59+1.02b 10.5640.31h 3.6640.09j
F3 7.5840.1b 28.0940.75a 42.0140.63d 18.140.14g 4.22140.04y
F1 2.1240.29 8.9940.46g 28.0740.93y 43.5440.23a 17.2840.27a
W3 F2 6.61+40.08c 26.4340.35b 32.9840.02h 24.5940.2f 9.3940.24f
F3 5.1140.11d 24.0340.1c 33.2140.29h 27.0340.15e 10.6240.26e
CK CK 4.7540.1de 18.1140.15e 36.6540.34g 27.8340.17d 12.6640.26d
SEMT (P AR
<0.05 <0.05 <0.05 <0.05 <0.05
F <0.05 <0.05 <0.05 <0.05 <0.05
W <0.01 <0.01 <0.01 <0.01 <0.05

T REBLE KT, B W1 AR — R R A W3
A FR RN, HAMALER AR R R R R
TR RARAE R R AKOKE R R BN F2 b FE > F3 b
H>F1 b8; 7EFR—#EAKKPH, HREERE WL
RO () = g S Z A, 1) 2 FL A FE > F3 b HE > F2 hb 3.
X AR R KT, TR — iR, B R R R
J9 W3 AbFE>W1 b FE >W2 4B gt SR A FL b
i, 2N WL AR >W2 kb3 >W3 AbFE; 7E F2.
F3 abBirh, I W2 43 >W3 A >W1 Ab3.
W1 B2 SR 35N T CK,
2.3 TEERFKAEA LR R

W 5 FroR, B 0 IR IEE 5 FE LA RIK
JERC ARy B AR, LR AR AME VR A&, @i

MATLAB iz ®, HAgiKkeE. RSN TIRD
Ay W1, F1 b3, EKHEAER ERRA CK K.
JafEE, 15 EA AR RIARAE, AT R EE K
Y =P B0 sy 5 O N [ T 0 e =
IEFIM R EKF (P<0.01) , & ZECKT 0.80,
FLHTEI R Y g J7 FR B KB XS LA HE K | il AR
I, T At FR A S KR RIEEK . iR RSk
R ITFEARZEROR . BUAS[R] br T i 6] I 0K 31 550K
PFP. —~IUZi i, i, BRAYMLE HA
FabniE B KR X LA — 5 2 5, AR H
BEETTRE, FELRE VPN A& &, IWUE. R
BRI,

%5 RBIKERILZEANE Z5, FRBIFGZIEA
Table 5 Regression model of input and yield and grade index of different water and fertilizer ratios

AR EEpE w F Y R P
P Y,=-63 032.408 37+210.880 08W+3.856 49F-0.165 28W2-5.48x10°F?+1.141 <10 °WF 6743 10539 1010.1 0.9 <0.01
HEMEKR A FIF AL Y,=-8.356 38+3.301 610 2W+6.548 2x10™*F-2.510 04x<10°W?-8.503 29<107F>+1.691 12><10°WF 635 10165 155 0.84 <0.01
e R Y5=-99.013 19+0.266 78W-4.459x102F-2.316 73x10*W?-3.872 1210 °F?+3.929<10 "WF 652.68 906.95 8.27 0.8 <0.01
— R Y,=-300.701 95+0.868 33W+0.098 71F-7.354 6210“W?-9.626 0210 °F?+9.203 8810 °WF 650.69 964.7 29.42 0.84 <0.01

EORTY N REAL BRI R S AR AR, WAL F 2R Y XK () L T () &
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JAANAS S5 JKIEARR G X E R A B MR i SE R I E 7T

T I AR S PR IR AUK RS S IR A ' 1R
GG O ST BB, SRASTRINE FF#E47AH
PEGM AT, 0 B SEIE S FRNME LS AR (R 6D .
MF 6 AT LUE Hh, 77 5 R AE 2 B A ) Sl - P E
FRTERLF, NRMSE AT 20%2 N (REF) , i€
FHR®1E 0.889 Lh I,

* 6 BLATUMAL L 50 G5 R = F R F BB b

Table 6 Comparison of the predicted value of the model with

the measured yield and grade ratio of Junzao

b RMSE  NRMSE/%  R? p
7= 5/ (kg hm2) 17.78 21 0952 <0.01
WEWK S FIF R%I(kg m®)  0.004 26.17 0917 <0.01
R R % 0.05 9.71 0.889 <0.01
— IR (% 0.02 1111 0914 <0.01

N T AT BRSO FEAR T — L AbE, RY
F A S HAREZ B, 15 KL & S A X
FERTHEBE /K 70 R0 L R A 2 SRR X — 2R
REJR R K 2 AR K IEALBE 3 A X 7 &

1200 g
|
4 '
i
-‘1
. A
!

450 500 550 600 650 700 750
/KR /mm

(a) FHXS= 8

1100

£ 1000

500 =
450 500 550 600 650 700 750
HEKE/mm

(b) FHXSEREAK 53 2

)

AR /(kg - b

RS KRR AR A B X Oy oK,
RO Nt/ ME, AEAHXE 0.9 DB #:52 X832
AR B A X, AR K AT B 7 iR 1% 5
A XA A B AT 2 .

MRS Hoflivt A BLR & S 5 53, AT A4
A7 Cr FEAEG TR C AT HEGTT Cs H
3R AT R UK D R ACR . FRGUR R
AN R A A ORHEAT THEE, SR 3 FhAL & iR e
IKHEREAE, BL Civ Con Co HHHE/KHEALAE I ARAE AT
R LK E X 18] o

_IhY
szl—[ll'(:lyiy (6)
cf:/<z§4§ﬁ> , 7

e Y A P K 2 R R . AR
RPN —JURE KON H NG

1200 1200

1100 | 1100 |
1000 F = 1000 ¥
900

800

A B/ (kg hm

700

600

450 500 550 600 650 700 750
KR /mm

(ORER &=

@ 4
500 _ il
450 500 550 600 650 700 750

WK E/mm

(d) AHXF— IR

500

B 2 RBIKAEK LG I RAR =2, AR Ko A FE e R Su

Fig.2 Relative yield, relative water use efficiency and fruit rate of Junzao under different water and fertilizer treatments

T, PR BRI R R
—RE, BIRBE A X, FHdKAERD H X 8] 535
4 639.21~642.85 mm Fil 842.36~864.04 kg/m?, Hr,
N Jy 374.38~384.02 kg/hm?, P,Os y 187.19~192.01
kg/m?, K,0 Jy 280.79~288.02 kg/m®.

PP NCE RS E g £ 220 A
Table 7 Different combinations and their corresponding

irrigation and fertilizer amounts

— o wmAkm
A4 okt (iﬁgﬁﬁizl) (k:E e R ;Z; . ;%
(kg )
C, 642.13 858.75 9603.08 1.48 7.79 27.85
C, 639.21 842.36 9587.34 1.46 757 2749
Cs 642.85 864.04 9608.13 1.48 780 27.87
3

THVE T AL RGBT “ DR AE . BUAE IR
KT BRI E R IR SR R A
AT iR R, BROKTTIERTER], R D
R R AR T, AR KL B 3R
AP AN AN, K IERC gt — 2P

REEAR R $2A%MY0y, 8 KRR
DUR, AP R KIRAS BAR R S48, X5
KRG EREAKATH, &EE KSR
RIEBERER AR A BIEM, MR AT
12 3 B2 2O 7K 43 (RO o i 755 7K S TV 5 47 18 At
SO E SR AT N IRES R, O T KN
820 mm, % (N) . B (P,Os) . £ (K,0) AEjtifE
359 200, 100. 150 kg/hm? I 20 4= B by i, A
SCTE W2F2 AbBE R~ W, Wi S ML, fei
IKABSE P E AR T, $ i 0] R4 I, SR
15 HE S T RE P AR i R R TR K T IR AR AR 22
Fo FSEIRAREIX R Z L, MK ES
REME, RN IR s P, AR L AN,
FEFEKE—SUB LT, it A& 3 e $2 v 7 B ) )
i PFP 2 K. it A2 5 SUR LA RR i A
MK, FEARRFEC, BETmH7 . BRIE
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spatiotemporal variation at large scales is essential for improving agricultural management but challenging. This
paper aims to investigate the application of airborne technologies for inversely estimating the spatiotemporal change
in nitrogen and water in saline soils. [ Method] The research area is located in southern Xinjiang. Remote sensing
images were used to analyze the spectral characteristics of saline soils with different water, nitrogen, and salt
contents. Inversion models for estimating water, nitrogen and salt contents were developed, using partial least
squares regression (PLSR), support vector regression (SVR), and BP neural network (BPNN), respectively. The
accuracy of each model was evaluated against ground-truth data. [Result] The characteristic bands of soil water are
around 1 900 nm, the characteristic bands of soil nitrogen are between 1 490~1 506, 1 540~2 006, 2 011~2 500 nm,
and the characteristic bands of soil salt are between 1 880~1 883 and 1 890~1 942 nm. The PLSR model has the best
inversion effect on water, nitrogen and salt, followed by BPNN model and SVR model. [Conclusion] The
characteristic spectral bands around 1 900 nm were sensitive to changes in soil water, nitrogen, and salt content. The
optimal inversion model for estimating soil water, nitrogen, and salt involved using the Savitzky-Golay method for
smoothing, principal component analysis for dimensionality reduction, and partial least squares regression for
developing the inverse model.

Key words: soil spectral characteristics; saline soils; inversion model; soil salinity; soil nitrogen content; soil moisture
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The Combined Effect of Irrigation and Fertilization on

Yield and Quality of Fruits of Chinese Date
ZHOU Xiaojie*?, LYU Tingbo'*", XING Meng"?, SONG Renyou*?, FU Xinfa'?
(1. School of Water Conservancy and Construction Engineering, Shihezi University, Shihezi 832000, Ching;
2. Key Laboratory of Modern Water-saving Irrigation Corps, Shihezi 832000, China)

Abstract: [Objective]l Jujube (Chinese date) is an important cash crop in southern Xinjiang but its production
relies on irrigation and fertilization due to the limited rainfall in this region. This paper aims to investigate the
combined effect of irrigation and fertilization on yield and quality of jujube fruits in attempts to find an optimal
irrigation-fertilization combination for jujube production in this region. [ Method] The field experiment was
conducted in a 10-year-old orchard in the 224 Regiment of Kunyu City; it is a typical self-pressurized irrigation area
in southern Xinjiang. The experiment had three irrigation treatments: irrigating 540 mm (W1), 630 mm (W2) and
720 mm (W2) of water. Each treatment had three fertilizations: 562.5 kg/hm? (F1), 810 kg/hm? (F2) and 1 080
kg/hm? (F3). The control was fertigation used by local growers: irrigating 770 mm of water and applying 1 125
kg/hm? of nitrogen fertilizer (CK). In each treatment, we measured fruit yield and quality. [ Result] Irrigation amount
affected irrigation water use efficiency (IWUE), single-fruit weight, transverse and longitudinal diameters and
quality of the fruits, all at significant levels (P<0.05). Fertilization impacted fruit quality significantly with P<0.05,
fertilizer partial productivity (PFP), single fruit weight, transverse and longitudinal diameters of the fruits
significantly with P<0.01. The combined effect of irrigation and fertilization on yield, IWUE, PFP, and fruit quality
was significant with P<0.01. The highest yield and IWUE appeared in W2+F3, which differed significantly from
those in CK (P<0.05). W2+F2 gave the best fruit quality-measured in single fruit weight, transverse and longitudinal
diameters of the fruits. W2+F2 and W2+F3 did not show significant difference in fruit quality, except for the
numbers of top-graded fruits. [Conclusion] An optimal combination of irrigation and fertilization can improve
yield, appearance quality and grade ratio of the jujube fruits. Comprehensive analysis considering both fruit quality
and water and fertilizer use efficiency indicated that the optimal irrigation and fertilization for the jujube was to
irrigate 639.21~642.85 mm of water, and fertilize 374.38~384.02 kg/hm?® of N, 87.19~192.01 kg/hm? of P,Os, and
280.79~288.02 kg/hm? of K,0.

Key words: Junzao; drip irrigation; water and fertilizer ratio; yield; fruit grade; Junzao grade ratio
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