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Abstract: [Objective) This study investigated the difference in quality characteristics of Ziziphus ju-
juba cv. Junzao fruit in four ecological regions in the Tarim Basin in Xinjiang and analyzed the influence of
meteorological factors on texture and quality to provide basis for rational division of regional cultivation as
well as quality and yield improvement. [Method) Based on current situation of Junzao planting in the Tarim
Basin and the prefecture level administrative areas,four research target areas were selected including Aksu
region (Shaya county) ,Kashi Region (Shule county) , Hetian region (Cele county) ,and Bayingguolen Mon-
golian Autonomous Prefecture (Bohu county). According to meteorological and climatic conditions, they
were classified into four ecological areas of arid and moderate temperature breeze area (area | ),arid high
temperature and strong wind area (area [[ ),and extremely dry In the high-temperature breeze area (area
) and the arid moderate-temperature blast area (area [V ). Fruits were picked in 2018 —2019,and texture
quality indicators of hardness, adhesiveness,springiness,cohesiveness,gumminess,chewiness and resilience
were determined by texture slope analysis (TPA) . At the same time, 13 meteorological indexes from 2000
to 2015 in the four ecological areas were collected for statistical analysis. The principal component analysis,
correlation analysis and regression analysis were used to study the relationship between quality of jujube
texture and meteorological factors. The most appropriate value of main meteorological factors for high-
quality Junzao production was also determined. [Result] The texture and quality of Junzao in four ecologi-
cal regions in the Tarim Basin were quite different. The principal component analysis showed that seven
quality indexes can be simplified into two principal components. The first principal component was positive-
ly related to hardness,springiness, cohesiveness, gumminess and chewiness,and the second principal com-
ponent was positively related to adhesiveness and resilience. Then, the comprehensive texture quality was
analyzed with scores in the order of [V area™> ][ area>> | area ][ area. The results of correlation analysis
showed that meteorological factors had significant impact on texture and quality of Junzao. Maximum tem-
perature, minimum temperature, precipitation, evaporation, average wind speed and sunshine hours had
great impacts,and the top two were precipitation and evaporation. The most suitable meteorological condi-
tions for good quality of Junzao planting were the highest temperature 38. 48 ‘C, the lowest temperature
—17.59 C,precipitation 82. 20 mm,evaporation 1 511. 30 mm,average wind speed 1. 29 m/s,and sunshine
hours 2 952. 22 h. Under these conditions,the optimal values of Junzao quality indexes were hardness 7. 73
N, adhesiveness —2. 49, springiness 3. 54, cohesiveness 0. 85, gumminess 6. 54 N,chewiness 6. 19 N and re-
silience 0. 79. [Conclusion) There were large differences in texture and quality characteristics of Junzao in 4
ecological areas in the Tarim Basin,and meteorological factors including maximum temperature, minimum
temperature, precipitation,evaporation,average wind speed and sunshine hours had large impacts.
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Main meteorological indexes of four Junzao ecoregions in the Tarim Basin

H: 2 X Ecological region
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Table 1
KEHT
Meteorological factor 1

SE-#49/5 JE /kPa Mean air pressure 904. 36+0. 47 bB 870
12 e o o0
S L/ C 38.3441.29 aA 37.
Maximum temperature
B AT A 9E O
R ikk/ C —17.4342.74 bA —14.
Minimum temperature
SRR/ C Average temperature 12.17+0.42 dD 13.
I e VAe
B U F B2z / C 21.1540. 90 bAB 21.
Daily maximum temperature
S A A VR ] e 2
P 4%/ C 13.2040. 43 aA 11
Worse average daily temperature
V44 o3 e
Bk L 19.56+2. 60 aA 16.
Average relative humidity
[# 7K & /mm Precipitation 53.02414. 35 bB 80.
7% & & /mm Evaporation 1 857.064360.49 bB 1 638.
e R E#/(m « s~ ') Wind speed 9.42+0.97 bB 13.
NS N o g1
PEAE/ (e 57 1.2940. 15 cC
Average wind speed
H ME k%% /h Sunshine hours 2 949.09+93.51 aA 2 952.
W% /m Altitude 1187.3 cC

1.

1296.1 bB

L11£3.24 C 861.2340.81 dD 909. 840. 39 aA
05+1.09 bB 37.75x1.68 abAB 38.414+1.12 aA
864-3.40 aA —16.4624. 54 abA —17.5842.61 cA
0640. 48 bB 13.5740.52 aA 12.66+0.48 cB
78+1.06 abAB 22.28%+2.10 aA 20.7840.79 bB

.60£0.56 bB 11.572£0. 53 bB 11.7940. 45 bB
63+3.24 bB 39.11+2.42 dC 44.06£3.13 cB
63-£40.06 aA 45.194+35. 96 cC 57.214+26.85 bB
21+£535.00 cC 2 228.744195. 35 aA 1517.124689.79 cC
10£3. 60 aA 13.1243. 35 aA 11.63%2. 33 aAB
884-0. 35 bB 1.46=0.37 cC 2.1870. 30 aA

2 842.564180. 65 bAB
984. 6 dD

2 743.614175.53 bB
1 386.7 aA

22476.69 aA

AT BAE G bR A F/NG TR ROR 22 5 8 3% (P<<0. 05) AR A ARG TR R 25 b 3% (P<<0. 0D, .
Note:Different lowercase letters indicate significant difference (P<C0. 05),and different uppercase letters indicate extremely significant

difference (P<C0.01). The same below.
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Table 2 Comparison of fruit quality indexes of Junzaoin four ecological regions in the Tarim Basin
Eiran H: 25X Ecological region
Index 1 I m v
7 fE /N Hardness 5.6141.84 beB 9.77+2.76 aA 2.59+0.63 cB 7.49+2.28 bB
EhBfHE Adhesiveness —5.93+3.94 bB —1.40+1.04 aA —4.06+t1.07 aA —2.02+1.55 aA
PPk Springiness 0.74%+0.01 bA 0.91%+0.02 bA 0.66+0.03 bA 3.80%3.01 aA
NP Cohesiveness 0.4940.02 bB 0.81+0.02 aA 0.5140.06 bB 0.8440.01 aA
% /N Gumminess 2.72+0.86 bBC 7.84+1.99 aA 1.30£0. 28 bC 6.24+1.88 aAB
NHUE )& /N Chewiness 2.01+0.65 bB 7.18+1.65 aA 0.81+0.29 bB 6.75+0.79 aA
[n] 52 1k Resilience 0.44+0. 31 beB 0.64+0.05 bAB 0.24+0.02 cC 0.78+0.20 aA
3 NEBEARZHWINESXEERIRMARNERS S0
Table 3 PCA of Junzao texture and quality in four ecological regions in the Tarim Basin
EAKX % FRAE(E T ETTHRER % BRTTHER/ %
Ecological area Component factor Eigenvalues Variance contribution rate ~ Cumulative contribution rate
I 1 4.015 57.355 57.355
2 1.984 28.343 85.698
I 1 4. 255 60. 784 60. 784
2 1. 877 26.816 87. 600
m 1 4,400 55.002 55.002
2 2.257 28. 207 83. 209
N 1 4. 850 60. 631 60. 631
2 2.136 26.696 87. 327
AT 2 A4 F AR R R g5 E TR & F U AT R IR 7 A
JE. MR AFH LA ADREASKBE 1 E8s45 BREeR 2 A FERS, ke 2 /l\ﬂibjiﬁj\@ &

B3 LB DN R RS R EL IR R A ORI A G
55 2 F RS R 0l 2 A BORIE ARG
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Table 4 Component matrix of PCA of Junzao quality in four ecological regions the Tarim Basin

H: & X Ecological region

-
Iﬁd*?x ! I v
1 2 1 2 1 2 1 2
i i Hardness 0. 730 —0. 666 0. 949 0. 266 0.811 —0.576 —0. 878 0.461
Al Adhesiveness —0.473 0.926 —0. 366 0. 858 —0.276 0. 811 —0.342 0. 886
i Springiness 0.705 0.543 0.752 0.435 0. 606 —0.102 0. 809 0.519
NP Cohesiveness 0.942 0. 200 0. 936 0. 395 0. 953 0.596 0.958 0. 507
¢ & £ Gumminess 0. 905 —0.292 0.907 —0.375 0.922 —0.230 0. 931 —0.272
NH 1% B Chewiness 0. 988 —0. 066 0. 851 —0.297 0. 966 —0. 189 0.917 —0.022
[n] % P Resilience 0.272 0.942 0.134 0. 907 0.106 0.955 0.081 0.928
2.2.3 RERFN K FRSXBA T 2ZTT 1R 2 FMS. RS 4 DRSS X RAUR SR

Mk A A L 2R M RS 3 A 15 A0 o A R IR
Hdh AR T E M ZE AR, TIX VT XTI LIV X
438l . H, = 0. 573 55F, + 0. 283 43F,, H, =
0.607 84F, + 0. 268 16F,, H, = 0. 550 02F, +
0.282 07F, . H,=0. 606 31F, +0. 266 96F,. Hh,
H RS XA RS, F L F il RS

M HEF R, IVIX (1. 761) > [ X (1. 339) > [ X
(—1. 48D >MKX(—1.611),
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Correlation analysis between meteorological factors and texture of Junzao in

four ecological regions in the Tarim Basin

KEHTF T 2 R P AR e B NFL IR 2 [l 52

Meteorological factor Hardness  Adhesiveness Springiness Cohesiveness Gumminess  Chewiness Resilience
T3S E (X1) Mean air pressure 0.104 —0.683 0.005 —0. 361 —0.119 —0.149 0.193
AR (X)) Maximum temperature —0.612 —0.998** —0.687 —0.905* * —0.772 —0.791 —0.538
KSR (X3) Minimum temperature 0. 685 0.999* * 0.754 0.942* 0. 829 0. 846 0.616
- 245 (X4 ) Average temperature —0. 268 0.551 —0.171 0. 200 —0.049 —0.018  —0.355
B 5 ] 9 (X -
W*W{mg&t(x‘j) —0. 354 0.474 —0. 260 0.111 —0.139 —0.108 —0.437
Daily maximum temperature
S A= E ] 4 9 (X,
+ﬂjj‘ﬂmah£(x6) —0.078 —0.803 —0.176 —0.524 —0.296 —0.325 0.013
Worse average daily temperature
ST o3 RE (X,
:Fig*HXTukB:.(X/ ? . 0.628 —0.176 0.548 0. 204 0. 440 0.412 0. 696
Average relative humidity
[ 7K & (Xs) Precipitation 0.976* * 0. 805 0.993* ¢ 0.968* * 0.999* * 0.999* * 0.952*~
#% % (Xo) Evaporation —0.971**  —0.457 —0.943"*  —0.756 —0.895" —0.880%  —0.989"*
Fe KA (X10) Wind speed 0. 088 0. 810 0. 186 0.533 0. 306 0.335 —0.003
SEH R E (X11) Average wind speed 0. 764 0.988"*  0.824 0.974* 0.887" 0.901**  0.702
H FE AT #0(X12) Sunshine hours 0. 824 0.112 0. 764 0.475 0.678 0.655 0.872"
M3 (X15) Altitude —0.124 0. 668 —0.025 0.342 0. 099 0.129 —0.213

T FRRMEME R (P<T0.05), » » IR B (P<0.01). TH.

Note: * indicates that the correlation is significant (P<C0. 05) ,and % * indicates that the correlation is extremely significant (P<Z0.01).

The same below.
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Table 6 Regression equations of texture and quality of Junzao in four ecological regions in the Tarim Basin

ko FESLHF EYEY ¥ (LY

Index Main meteorological factor Non-liner regression formula Partial correlation coefficient
R B K1k (Xo) Precipitation Y, =1.04+0.01Xs—0. 01X, F(Xs)=0.927" ,r(Xe)=—0.992" *
Hardness

7&K it (Xy) Evaporation

¢ 5 AR (X2) Maximum temperature

Y,=189.87—4.52X,+7.83X;5+

r(Xp)=—0.906" ,r(X3)=0.993" ",

iﬁd[?::ltivenegg AR AR (X3) Minimum temperature 58.32X11 —1.23X, X5 — H(X11)=0.999" * ,7(X,X3)=—0.933",
SEH R (X)) Average wind speed 110X, X1 — 1. 16 X5 X0 r( X X11)=—0.941" ,r(X3X11)=—0.929"
gk [ 7K 2 (Xs) Precipitation Y;=0. 96+ 0. 00Xs — 0. 00X — r(Xg)=0.991"" ,7r(Xo)=—0.990" ",
Springiness K&k (Xy) Eva ; 0.00X5 Xy _ .
7% o) Evaporation r(XgXy) 0.968
% 5 SR (X2) Maximum temperature r(X;)=—0.986" " ,r(X3)=0.889",
.y .. Y, =—48.262—1.33X,+2. 24X+
I{\]%‘érﬂ: ISR (X3) Minimum temperature 0.‘16X3+19. 23X, —O.Z;:Xng (X)) =0.897% . r(X11)=0.875",
Cohesiveness [ 7Kk & (Xs) Precipitation r(X;Xs)=—0.877"
S RGE (Xq1) Average wind speed
N [ 7K & (Xs) Precipitation Ys=—147.5840. 35Xs — r(Xg)=0.996" " ,r(Xg)=—0.938",
%uﬁrr‘ngines% # K& (Xo) Evaporation 0.10Xy—0. 08X, —0. 13X Xy, — r(X11)=—0.863" ,r(XgX11)=—0.867",
S X (X)) Average wind speed 0.05Xo X1, r(X¢X;1)=—0.973"%
UL 2 FEACHL (X Precipitation Yg=—150.98-0. 32X —0. 11X, 7(Xe)=0.99277.r(Xy)="=0.950"
ChC.W%ncss 7% )2 it (Xo) Evaporation —0.07X11—0. 11X X711 — F(X11)=—0.933" ,~(XsX11)=—0.916" ,
S (X)) Average wind speed 0.05X9 X1, r(XoX11)=-—0.951"
5 1 [ 7Kk 5 (Xs) Precipitation )= —0. 280, 02Xs — F(Xs)=0.998" * ,1(Xo)=—0.927" ,

ZK K& (Xy) Evaporation
H BE I} %0 (X12) Sunshine hours

Resilience

0. 00Xy —0. 00X X2

(X9 X12)=—0.903"

2.3.3 BARRERABAFE LI EALE T HMRA
1B ARG B A 11 UH J7 B L 0] A5 52 ) A3 LK 25 b IR
TSRS Jo b it B A 0 DG B RO Y ) SR (E AR
PROAGAE (R 7). B3R 7 WAL, M d5 i R 38. 48
CVRAMRS N —17.59 C AEFEK &N 82. 20 mm,

FZR K moh 1511, 30 mm EHRGE R 1. 29 m/s 4F
H BRI ECH 2 952, 22 ho B, s 95 A48 L 52 JoT b i o
R A IR R AR 73 5 g B3 7. 73 NLORH 1
—2.49 5Pk 3. 54 N RME 0. 85 B B 6. 54 NLIH
W 6. 19 N, [m& 0. 79,

xRT REEAZHANESERERMAREREEIESKAFHRALE

Table 7 Texture quality index and optimized values of main meteorological factors of Junzao in

four ecological regions in the Tarim Basin

&b FeiE A LD AL E
Index Optimum Index Optimal value
% 5 IR/ C Maximum temperature 38.48 i £ /N Hardness 7.73
KSR/ C Minimum temperature —17.59 Ziff Pt Adhesiveness —2.49
[ 7K B /mm Precipitation 82. 20 PP Springiness 3.54
7% & i /mm Evaporation 1511.30 B M Cohesiveness 0. 85
SEH X/ (m s 1) Average wind speed 1.29 &% BE /N Gumminess 6. 54
H B} % /h Sunshine hours 2 952.22 HH I B /N Chewiness 6.19
[8] & P Resilience 0.79
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