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Abstract

The soil and jujube fruits of 24 representative jujube orchards in Hotan area were used as test mate-
rials, and descriptive statistical analysis, correlation analysis and multiple stepwise regression analy-
sis were used to find out the soil problems in the orchards and to screen out the main soil nutrient
factors affecting fruit quality. The results showed that the soil pH value of jujube orchards in Hotan
area ranged from 7.66 to 8.31, and the soil was alkaline, which was more suitable for jujube cultiva-
tion; the average soil fast-acting phosphorus content was 24.25 mg/kg, the lowest was 13.35 mg/kg,
and the highest was 52.81 mg/kg, and the areas lacking in fast-acting phosphorus content accounted
for 40% and the deficient area accounted for 60%, with large variation; the soil coefficient of vari-
ation of total nitrogen and alkaline nitrogen content was the largest, 0.69% and 0.73%, the average
value of total nitrogen was 0.35 g/kg, the lowest was 0.02 g/kg and the highest was 0.78 g/kg, the av-
erage value of alkaline nitrogen was 20.28 mg/kg, the lowest was 3.88 mg/kg and the highest was
47.20 mg/kg, the total nitrogen nutrient content was relatively deficient in 80% of the areas, and
the alkali-hydrolyzed nitrogen was relatively deficient. In fruit quality, fruit shape index and pro-
tein were mainly influenced by soil alkaline nitrogen, titratable acid and vitamin C were mainly
influenced by soil pH value, and total phenols were mainly influenced by soil organic carbon and
fast-acting phosphorus; in fruit texture quality, elasticity and adhesion were influenced by soil to-
tal nitrogen, organic carbon and fast-acting phosphorus, respectively.
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1. 53|

#(Ziziphus jujuba Mill.)/2& [ J5 7 5 2 50 A {5 52 25 2} (Rhamnaceae) & (Ziziphus Mill.) 170 4N
HOREE I R K TR ARSI E R SRR, BEPT 5. Prhvl. Mg, i L nf A Egs R
“AETEE” . FHEHE TEREE . AERESMEL S, ERAFAZ, RERTLEKR, LiE. W
B DUEHEHEEE . 3E S5 R p TR 52 KA 5%, OB SR & = R iz —, 7Ergsl) 2
FikE. Ho, JCURMERER N4, X ) E AR E =5, SRR B8, #% 2017 4
JE, AL XA LM 5.4 75 hm?, SEEMEIE 12.2 1278, S5eEHnT[2]. (BRE%E Rk
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AR ANEIE R, R A S Z B2 S P AOHR 3 RO P R A BEE SR, A AL IE A I I 51 L A
i, PECREBAVERAR S IR SRS AT . BN EHRR R ILR

TR R AR AR, HIRAE IR E IR AR AR AR S B BT, HE T P R
WIRT RS e 2 B P di o WRZL TS5 [T I B 7T - 357 70 15 K AR L B A OGVEAS Y, SRS i o T 2
AN A R IR IR AR T RESE[ADR R 8 8 AN AR T BT ) 24 A el ) A RE IR RN
HIFR P MER I, ARE A PR FIRE R 4R C SRR S B Y 32 3R 20 vh B 2
pH AEL A A AL 5T S5 (0 5L S 5 B S [S I R T T 8 4 - 3857 70 5 S il o 1) S AR SRV AT 15
TR AR S AR AR A ERE AR L R R ), RIIR R RS A B . iR
R A el Aok S B KT 3 I X AT FE s X R A b ) 35 AR S S EEAT AR SG PRI 5T, SR A IR RS i
FHR I ERNERIASE T i, PRI R Fel A7 A (0 398 i L 3357 70 55 SRS b S RV AR DG, 9 L 2 i
KL TR T, R SR SR e m i R bel R T Rk A R A A
TR SRR AR

2. 5 HZE
2.1 WREEAR

RIS X OB s D, A2 TRl iR & 79.92°, b4 37.12°. J& T+ 5%, B
AUZEH. KERFERI. el e. AEEE. THRIK. BRREERENN. DR AEL, i
Wole . YOPEE.L Fikid. BHEEENL, EART ERANRMRER, LRk

22. Fik

221 ER5TIEHRHRE

DA FH i [X 92 4 5 el ) 338 R A A SR O R Bk, T 2021 4F 9~10 A RFE, JLikECEAREME
IR R 24 4>, HrphsEEhE 24, AIHE 24, WiHE 3D, REE 4N, BEE 2, Rk 7
A, FHE 44 A EE SRR WAL R, B, o RER AR 1 kg, A
RIRA A A [F a6 =, S mp 1L, RIS G 2 BT, B T-20°CUKFE R R A7, FHAE
KA T A B BEl X P e B e R 7K £k N 10 em A7 B SR B FE S 20~40 cm (3%, 4200400 B 1
kg 7245 HRE, ZERAEVIRR RS fRIR AT, TEMNBERXT, WFEEHIRE, o im& .
2.2.2. THEIRFENIE

pH fE: HME: AHUR: EARRMEEN D, A iy ok, SEEo. eyt fik.
2.2.3. RSB EFRBFRNE

BRE. HPOWRT: AER: WhnER, 4R C AL, nliE k. BEELL s, ar
TERR: FRBLM S, RO HOMmiEEE, B ORI B EAREHAFE.
2.2.4. RS BGE

SR NI E T, HHZSEE FTC AR TMS-PRO Jifi #4547 28 5 5 s 5 il 2, A4
W B KPR EE 500 N, J1E R G FE 400 N, [HIFF & 40 mm, JEARE 20, I 30 mm/min, 245
7705 N J&, B R BCE R AMAGFE R AT E
2.3. BRI S 9

RIS B E BE 42 Excel 2010 #4353, % F SPSS 2022 $di Ab ¥ & S AE 3 AT H R ME S i+ 047
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AHRMES 8T, DPS B HE4T 2 J0iZ 0 | A 40 4T
3. HERENH
3.1. R IR 5 R BTN

fe 1 AT, R FH M X 3R 4 -0 pH AE 2> A 7E 7.66~8.31 2 JH), TN 7.96, H.4: A t i 51 (A8 5
RE N 0.03%), AWTE L3 pH (EK T 8.5 B IAREIEH A4, 0 HIAN b X 32 42 el 358 pH {8 Ak T84
AR A FIE 2 N A b AR A 2418 20.36 glkg, A8 R BN 0.11%, ECHWLER. AHLR. 4
B HEWE. PR A AR A ZE RN AR AL A HUSE . SR A E aER
I FEARIAE S R HUAE 0.48%~0.73% 2 [H], HA 4% WMANLRRERERK, 457 0.69%. 0.73%, 4
B HIFIME A 0.35 g/kg, B A 0.02 g/kg, Bl 0.78 g/kg, BfiR % HI°F-H{H A 20.28 mg/kg, 1/ 3.88
mo/kg, A 47.20 molkg, Z: 84 EEE R IR A LR IR O o bR 7], LR A ORI AR U 3R A
R AT 0.50~0.75 glkg. 30~60 mg/kg Bk =, A IR & EAHK B Z X & 80%, 1 Bl AR AL
Bz s HIRAR 5 RECBOCH AN AN RS, A2 5% R %05 0.48%. 0.52%. 0.57%,
Horh - HEGE S B < 40 mo/kg FHARELE, AN HTHA X [ 38 20 T340 24.25 mg/kg,  Ffi o 13.35
mg/kg, A 52.81 mo/kg, T HEH AR A R Z LXK (5 40%, G Z AIHLIX & 60%. AT 1%
TR BRI T AR B Z RPRES B A AR E

Table 1. Overview of soil nutrients in jujube orchards
%= 1 BERETIEFRSER

TR AR FHRE P &/MA BAE R EH
pH 7.96 0.23 7.66 8.31 0.03%
A% (9/kg) 3.80 1.84 1.03 5.60 0.48%
AL (9/kg) 4.89 2.56 1.78 8.44 0.52%
4 %(g/kg) 0.35 0.24 0.02 0.78 0.69%
41 (g/kg) 20.36 2.20 16.43 22.69 0.11%
T (m/kg) 24.25 13.82 13.35 52.81 0.57%
AR & (ma/lkg) 20.28 14.76 3.88 47.20 0.73%

3.2. IBRRLRFREENR

FVEE M X IR R S R HIR AT L 2, JRaedE. R, REIREL. nrA R, BT S
4 45.03 mm. 31.26 mm. 1.44. 273.46 mg/g. 6.08 mg/g, AE5 RHCA 0.02%~0.07%, i HH L E &P
WA RFRERAC, MR R E; BRE, ITMER. 4% C. WM. EARSENERREHN
0.11%~0.21%, HAEARSEMNE R REEE, N 0.21%, HEEFIEN 1.57 mglg, B IFIH X
RARL P EARSTEERERERA, HUORgER C. WS ERbs; 555 5 A R R
PEMAR 5 R0/, 43318 0.05%. 0.06%, 1Ak BPEMT AR 5 KB K, N 0.22%, H-F¥J24 0.10 N-mm,
ALy 0.06 N'mm, #x im0y 0.12 N'mm. 7345 RN, FIH X 5 A SR A R Se R F it 4EAE 5
C. HHSEMRIEAR & B A F 2 R8Ok, RIVIRAREE, TEE. BB S E ik
B R S R ISZ P AN [ R 5 R B N
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3.3. WERLMBUEIRS LIRF SRS

331 TMFAHERFRIIUREFTmRIEXESER

Table 2. Overview of jujube fruit quality in Hotan area

2. MAMXEERS AR

LRy
AR (g)
A2 (mm)
Hi4%(mm)
US|k

FEERE(mlg)

I RE TR (%)
& H i (mg/g)
4k 2 C(mg/100g)
# R (mg/g)
S5 (mglg)
TR (N)
RBP4 (N.mm)
P4 5 14 (Ratio)
FE(mm)
JRERG T (N)
WL g A4 (mj)

FHE
23.39
45.03
31.26

1.44
273.46
0.55
1.57
229.99
0.45
6.08
269.95
0.10
0.43
4.52
123.35
577.47

PrRifEE
3.00
2.98
1.76
0.03
14.34
0.06
0.33

33.54
0.07
0.23

32.39
0.02
0.02
0.27

15.64

58.91

B/ME
18.86
41.39
28.97

1.38
250.86
0.44
1.11
196.65
0.34
5.90
22231
0.06
0.39
4.15
96.70
518.18

BAE
26.05
48.75
33.44

1.46
298.68
0.62
2.04
279.06
0.55
6.58
321.21
0.12
0.46
4.85
145.78
656.89

B R
0.13%
0.07%
0.06%
0.02%
0.05%
0.11%
0.21%
0.15%
0.15%
0.04%
0.12%
0.22%
0.05%
0.06%
0.13%
0.10%

Table 3. Correlation coefficients between soil nutrients and the appearance and nutritional quality of jujube fruits

F 3 HEFDERFRLIMNRRLEFmREHEXRY

pH Ak AHLUR 2% EX7d R TRAER,
FRE 0.350" -0.23 -0.16 -0.370" -0.18 -0.09 -0.29
Pz 0.25 -0.10 -0.16 -0.20 -0.13 0.14 -0.26
1R 0.26 -0.02 -0.09 -0.299" -0.23 0.14 -0.330"
R4 0.22 -0.18 -0.12 -0.23 -0.26 -0.14 -0.26
CIFGIER -0.19 -0.336" 0.02 -0.06 -0.05 -0.21 -0.04
HE R 0.12 -0.19 -0.24 -0.28 -0.19 -0.03 -0.02
AL E R -0.25 0.09 -0.09 0.09 0.21 -0.24 0.326"
4% C 0.416™ -0.04 -0.15 -0.416™ -0.483" 0.29 -0.398"
B 0.04 0.05 -0.05 0.17 0.25 -0.18 0.03
sy} 0.12 0.05 -0.14 -0.14 -0.04 -0.18 -0.02
“T7 RN 0.05 ACFEEFEMI, 77 TR 0.01 KRR E K.
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e 3%, L pHEERRBRE, Y5, fie. BB, HEO. 445K C. Wi, ammeE
AR AERR R IEM O, Horb R E B EASC(HX R ECN 0.3507), H4EA R C AR IEHISE(HIE
FHN0.4167), SAIEMRE. A ERE A AHBRS R AR E, M. BiR. REER. BA
JR~ 4EEZ C S THRAR B DS, SEE. SR IEMSS, Sl 2 5 U (< RECN
—0.336"); A HUR 5 Al A 2 EA (I 250N 0.02), 5HE RRIEAR 0K, 28 5 M E iR .
PSSR IEAC, SHEMAEE R, Kb S5REMEERE R, SHRE, 44K C BN
BEMMRMRRECN-0.3707, —0.4167); 4Bk 5N EIEASE, SIS MiEts 205, HrhhgE
A2 C B TR (M5 R EN—-0.483") . A 20 5 SR AR A R C SRS i S IE MR,
SIE SRR R AR . B RS T E IR B  IE M (M R0 0.3267), Sl 2 EMI e, St
CIRtR RS, HERE LS R C B EE M.

332, TEAHEREFERLAEMARNEXME I HER

SRS o b T A 2 SR 5 P A R AR SR 2, AR LR B s A M )
g PRI T 3% 20 5 T SR AR DG, AR E 2L, fdk 4 mrn, 48 pH (B 5 R SLith
AR R IEAHDE, o S E M R R IER (MR R ECH 0.316), SEMME £ E E EMSC(H R 5T
N 0.3827); LA FILRERE . RGP BOREME L PSS SR DS, S5 P R R B A
Ky LIHEANURE RS R RIEADC, SIE MR R UG, o Bt B 2 U OC (HH
KAHON-0.352"), HIEAE. S RN TR R EASE, SHE AR 2 A, R
RO 5 R IRE M 2 UG, 5B RAR R IEADG IR A R SR B EA G, 53T AT
FREAAARSE, o 5 Rk P R NE I S G R % (5% R 8023 i —0.3067. —0.325).

Table 4. Correlation coefficient between soil nutrients and the substantial quality of jujube fruits

F 4 LEFDEREFERLFRREREXRY

pH Ak AHLUR 2% EX7d R TRAER,
i i 0.28 0.19 0.04 -0.11 -0.06 0.11 -0.11
R PR 0.06 0.01 -0.13 -0.11 0.01 -0.20 0.12
WM 0.05 -0.25 -0.22 0.01 -0.19 0.13 -0.20
P 0.01 -0.17 -0.352" -0.07 -0.12 0.28 -0.07
g e 0.382" 0.14 0.04 -0.14 -0.24 0.09 -0.306"

“U7 IR 0.05 AP EREFEMIL, T FIR 0.01 AR E I,

3.4. RMEERTRRATRFSE FIHEREVT SRR

RS 532 B S R SR FR I, IR SR A AE P R S R UM A, ) A S R e A
FIFARC R, AU AR LR ANREE e S5 R R 2 H LR R, H
VAL fi] AR SR I M Rl 2 Lsdt— B N 22 om0 A, AR K 0 A 5 2 e 2 Juid B Bl H . i
I Yiv You Yau Yan Ysu Yoo Yoo Yoo You Yion Yarn Yion Yiaw Yigs Yiss Yoo 20 AARR AR gL E |
YAt B, RIBAREG TATERE. EAR. ATRER. 4R C. WM. A, BERE. RGKHPE. K
PEL HEL JROREIE . PEIEBVESE ST, WEEN Xiv Xov Xav Xav Xov Xgo X7 704X 3% pH 1A
AP AR A%, SRR, R BARRSE LIRIRHabs, A2 TP AT R

M4 5 "I, SZP R ATE R, RSRRE, IR, R, FETERE. TEEE SR SRS
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ol B RE AL . AIRYE S JBORETE S MHIEPESE S S R R R SR R AN R . AR AR S AT
WERR. EAF. AR Co B, KPR, PR R TUEAR S BRI S R B . i, R
TEAREL L Z 2 AR RN, P AR SRR B2 W E R 22 13 pH B, &BR. A LI
PREGEC, SARE R IEARM, AR EERZ B, R, RRFEIEMK, fAERC EH
4t pH EREN, ENCREIEMSE; B AU A R R RS, R ARG, Bt
it O HORS IR 2 B2 R R MUK . RSN, AR ARG, SR R RHEA UK. AR
R LIHIR T TRAR I, AR R R

Table 5. Multiple linear stepwise regression analysis results

F 5. ZREMRLEENTLER

B 475 7 F R P {8
Y1 = 26.42559241 — 0.7979401761X, 1.57 0.49 0.266
Y, =47.9341323 — 0.14317153587X; 5.06 0.71 0.074
Y3 =—5.48976664 + 4.616155867X, 2.96 0.61 0.146
Y, =1.469199718 — 0.0014395241015X, 5.91" 0.74 0.054
Y5 =305.9773777 — 4.822689919X, — 0.5842566625X¢ 1.83 0.69 0.273
Ye = 2.599885036 — 0.20801084799X; — 0.015086951734Xs — 0.003513239043X¢ 47.62" 0.99 0.005
Y7 =5.47236209 — 0.22785103070X5 + 0.03633405727X; 7.62" 0.89 0.043
Yg = — 859.428356 + 136.83686515X; 47.73" 0.95 0.001
Yq =0.518990240 — 0.0027269773834 X, 2.45 0.57 0.179
Y10 = 6.75555039 — 0.09544353172X, — 0.012707301278X¢ 7.46" 0.89 0.045
Y11 = 304.9948614 — 1.4451816076X¢ 3.07 0.62 0.140
Y12 =0.1498448007 — 0.0030764761491X, — 0.0016316390484 X, 4255 0.98 0.002
Y3 = 0.405338956 + 0.0010168903775X, 3.67 0.65 0.114
Y14 = 4.49855151 + 0.4126923906X, — 0.1298948X; — 2.5965261487X, 90.23" 0.99 0.002
Y5 = 108.6618415 + 3.0066406273X5 1.60 0.49 0.261
Y16 = 840.450577 + 53.8118825X, — 333.1994731X, — 17.219068016X5 6.07 0.93 0.086

4. Wit E4%R
4.1. vHig

TR R A AE KT R E IR R M DRI, R s A K S RS, i A R
i 2 35 (V) AR AT A% 77 S AP ISR 2 1 BE F3[8], 8 2 A SR el g B A PR, (6 mT AR HE SR el 7 3R
7 THI A7 ZE PR I8, T 6o 4 o 92 A SR e it O L T S 2RI T AT I, R b X A R el -
pH fE1E 7.66~8.31 2 [F], TiBefmailt, LLACEHRAMAE: LIRS = P50 24.25 mglkg, &iEH
13.35 mg/kg, Hx =M 52.81 molkg, JH R A EHER Z LXK 5 40%, B2 HIHLIX 5 60%, Ak 2 K
3 A BRI AR & B A S R B K, N 0.69%. 0.73%, &K F 1418 0.35 g/kg, A 0.02 g/kg,
BN 0.78 glkg, AR ZEIFIE N 20.28 mg/kg, AN 3.88 mg/kg, N 47.20 mg/kg, AEIES
AN Z X 5 80%, MR EIEZ, X545, FRIPEE[9] [10] At AL 155 5y I Fi 4
R 3 B P I R 1 J5 TR AT i 5 5 SR el (et By 2R WEAERP S, MEAE R AT 5%, 12 I 7E R I
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AT RRENA A 2 R R AR R, AR A HUIE SR X, Bl R s s Ae 22, i
SN RESE i I o

T AR AR el - 3R 53X R SE S IR, AN TR AT 24 AR A F) - 5R 0y 5 RS B EAT
TAHSRYEI T, 45 HAS [ B 3R 70 PR 708 AN [ A A8 SRS it A 6 S 35 P AR, (ELR BE W s i 2R s
AR EE LSRR . B, BEBRAIAZ TP R, SURERY], RAMRIEIEEL. REA
ot 2 52 - SR AR SRR R, SR ST BT R A T E A R S R, XS R R AT
BRI BR AR SE dh R A G5 RA L, Hoh R, RS EARG M. MR RETT A E IR R . K
SLFAE[2IE AT TR SRR FUE R Y, HIR ARG R A SE R B SR AR AT A, Rt
AL JEZFTERL. BRI SRR RIGPEA G AR ERR . 448K C LE 2 L4 pH
{E I, X5 kS (1310 397 70 5 VKBRS A SG PRI TS5 3R — 20, 38 430 B8 70 30 Jele b mT i 7 TR
A ARSI By ARSIt 5 o DR P 1k B S A B . SRR, e SRS i IR R
BEAE B 2 R R SR A B IR P A R P2, L R TR . 4 TE) B P RN RS 1, TR IR X — IR
FERI R ITER[14]. L5 LA, AE X g eRiE, HiEERAAER, mHE LR & ER
BRZ, WAL, B, BEIE M E SN, SeE EACTRR, SR AR AR S
BT o R bl i R T Rt R e

4.2. &g

IR TR, A X IR AR 3 pH A4 TR AE KR I G BVE R Z A, (HE X )+
BORE WS BRAS, IAN. AR A, k. RS LIRSS EEOvIRZ R
MIRTEARE, 8 PR B IR R, AT E R 4EAE R C R EZH I pH (EAR, Bl
BT IRAANUBR . AR s SRS S B R A L OREBRE > TR R AL TR
M o

EHEWmHE

Hram A @ B e AN e @ E “ 2 EOR B A A B IR R ViR (2019CB001): H
16 X LA AR A R R 5 B M (XICYTX-01-01-2022); Lel 8+ PUITAR &R RIEHE “BEHL
AR UE ] AR ER R R (2021011).

SE MK
[11 X&EZE, EEE. Hrb ERERREET R 70 S£——[)]. Fm £k, 2019, 36(10): 1369-1381.
[21 GHEEHR/R-MORL, SR, XUEGT. AT AR AR RS R R SR [I]. RERMFH, 2021(2): 28-30

[B] M4 =X, S, DJeEK, BasE, Bk, X% HEFRSSLOERLMHFEXRARMZoRIASHI]. b7
2, 2022(3): 58-64.

[41 7Jilk, X0, T, FhE R, XENS, BN, TR, Tk, B, @S HERS SHEK AR
TR R 22 T T AR T R [3]. B BRI AT, 2021, 39(4): 168-176

[6] X%k, T, MoCEk, B, ki, BEEE, BN, SEkEE, TR, Tk, S RARLEFRS5R
TS 5 R] R M R SSHE T[], A BRI AT, 2021, 39(2): 104-114+122

[6] #iH, TIRE. =T TPA LI AR S & R34 H[3]. Hradalk AL, 2019, 56(10): 1860-1868.
[11 &ETEEESAZE PEEFEEEEARIM] Jbat: Rk H R, 1992,

[8] Wi, F&HE, JK/NON, BRI, AENE, SEM, TN LB RS SR IR 5 R SR R L RINE T
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