B 2 IR 2022,39(1): 95-103

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20210285

ETSHEENEEZRINEBRREMIRTME XX 5
& FLBRBRERLGVEEFRLTIKE,,EER"
CE R R N T e B LR, B 5T 210095 ; 285 LR K MR 2255 B sEFT h /R 843300)

B Z (B DR AR X, (T SR P B R R L R VA R AR X R o i, T S
BB A 2 NN F ISR, LA X R o BIUECK AT et . DAORES BRI 19 /M1l X 33 /N SRAFF 55 (1 A AL AN 42
U 124 5 S TR bR RS 3R T S & R AL AR A X R 20 B o 2 SR Y S et R A B R A S AT
300 YRAT TR R BEA LA RS , 3 — VI RE AEEAT S48 & B 1) 2 5o AT, FEH 0 b 4 R T R S 3 B 4 8 £
R RARRR . FEBLIERE 1, 6 577 X EREA S HEAT 150 Yk S5 138 B 1 B0 M, AR A 1 SR 28 SR ot I ) 41 3¢
F TSR bR, R G ) A BT Al A 753 BN R RS AR bR T R AE XK a2 R o W AR AR Y Ry
TEE 2 5T AR AR Lo IR AR A AR X R 20 D 4 25 D58 T4 HE BT B P4 B R 20 M 4% 7 X N IR AL ) 32 32
P S R i R R AN T, Dy T R AT R XA R SR AR A T AR

REEIA . AR X RS i S SN R

FESZES:S665.1 NHEAR SRS A X EHS:1009-9980(2022)01-0095-09

Optimal-adaptive zone division of Chinese jujube in Tarim Basin based

on Parameter Adaptive Algorithm

JIN Yu', XU Huanliang', LIANG Fengzhi’, WANG Jiangbo’, WANG Haoyun'

('Department of Computer Science, College of Artificial Intelligence, Nanjing Agricultural University, Nanjing 210095, Jiangsu, Chi-
na; “Faculty of Plant Sciences, Tarim University, Alar 843300, Xinjiang, China)

Abstract: [Objective] Xinjiang has a unique advantage in light and heat resources, and the fruit in Xin-
jiang has very high quality. In response to the national policy of vigorously developing the jujube indus-
try, under the goal of “improving the quality and efficiency” of the jujube industry in Xinjiang, the opti-
mal-adaptive zone division should be taken more into account to meet the demand for the jujube quali-
ty. The existing algorithm of optimal-adaptive zoning presents great uncertainty because the parameter
values are greatly influenced by human subjectivity. [Methods] Taking 12 fruit quality indexes of
Huizao jujube and Junzao jujube from 33 sampling points in 19 regions around Tarim Basin as data set,
a parameter adaptive algorithm was proposed to divide the optimal-adaptive zones of Chinese jujube.
The parameter adaptive principal component analysis algorithm adopted the method of constant extrac-
tion and replacement to do m random sampling of n sample data sets. Due to the randomness, m data
sets were different. This method can play the role in expanding the data set, avoiding the algorithm tar-
geting only to fixed data sets. The experiment was set to select the principal components with a contri-
bution rate of 50%-90% and a step size of 10% for each group of sampled data set. The ranking of the
selected principal components’ contribution rate was scored to obtain the principal components of
group M and the scores of each group of principal components. Finally, the comprehensive score of the

principal components of group M was calculated to obtain the comprehensive selection results of princi-
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pal components. Parameter adaptive clustering analysis algorithm was carried out to select quality index
of dimension reduction after the data sampling of p, a sample data set, the K values for each group of
sampling data set for 3, 4, 5, clustering analysis and calculation of each group of data similarity index,
each group of data clustering results with the ideas of the undirected weighted graph clustering, and
clustering adjacency matrix. Each vertex of the adjacency matrix was the sampling area, and the weight
of the edge was the comprehensive similarity index of the index of the vertex area after clustering fu-
sion. After that, the final result of the optimal-adaptive zone division was obtained by continuously ad-
justing the threshold and screening the clustering results. [Results] The principal components of jujube
were determined as follows: vitamin C (Vc), total sugar, ratio of sugar to acid, total flavonoids, total ac-
id, SSC drying rate and fruit weight. The results of the optimal zone division of jujube were obtained by
parameter adaptive cluster analysis algorithm. The fruits of 12, 33, 47 and 48 clusters had high content
of Ve, high content of total acid and sour taste. 12 Tuan, 3 Tuan, 41 Tuan, 42 Tuan, 47 Tuan, 48 Tuan,
Luopu, Yutian and Ruoqiang had large horizontal and longitudinal diameters, large single fruit and large
fruit shape. In 29 Tuan, 46 Tuan, 50 Tuan, Pishan, Ruoqiang, Yutian, Zepu and Luopu, the fruit drying
rate was high; the fruits of 46 Tuan, 50 Tuan, Minfeng, Qiemo and Shaya were high in Vcand total sug-
ar contents and sweet in taste. The principal components of jujube were determined as follows: Ve, total
sugar, ratio of sugar to acid, total flavonoids, total acid, SSC, drying rate and weight per fruit. The re-
sults of optimal region division of jujube were obtained by parameter adaptive cluster analysis algo-
rithm. The fruits of 224 Tuan, 29 Tuan, 41 Tuan, 46 Tuan, 47 Tuan, Yutian Tuan and Zepu Tuan had
large horizontal and vertical diameters, large single fruit and large fruit shape. The fruits of 12 Tuan, 3
Tuan, Luopu, Minfeng, Pishan and Yutian were high in total sugar content, high in Vc content and
sweet in taste. The fruit drying rate of the 224 Tuan, 29 Tuan, 12 Tuan, 33 Tuan, 46 Tuan and 47 Tuan
was high. In the 224 Tuan, 41 Tuan, 50 Tuan, Shaya and Zepu, fruits contained high total acid. In addi-
tion, the comprehensive fruit quality of Huizao jujube and Junzao jujube in some areas overlaid each
other, and the fruit quality advantages of the two types of regions were also presented. The regional ad-
vantages of each region were pointed out, and the classification results were comprehensive and had
practical guiding significance. [Conclusion] A parameter adaptive partitioning algorithm was proposed,
which solved the fluctuation of experimental results and experimental errors caused by the traditional
principal component analysis algorithm and clustering algorithm due to artificial parameters, small sam-
ple size and unstable clustering results. The main quality indexes of jujube were determined as total ac-
id, total sugar, weight per fruit and drying rate, which provided a theoretical basis for the regional devel-
opment of fine varieties of jujube in the Tarim Basin of Xinjiang.
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Table 1 The selection times of the composition indexes

of 12 gray jujube

LR Index of fruit ﬁﬁ%ﬁ?\
Composite scores
442 3% C & & Vitamin C content 293
T [ A E B Soluble solids content 241
B A Jii & & Protein content 112
il 7% Dried rate 147
1% The longitudinal diameter 87
1#4% The transverse diameter 90
LR & Single fruit weight 143
T] £ % Edible rate 120
SR 7 & Total acid content 246
S bl & Total sugar content 278
BEBR L Sugar acid ratio 262
S5 & Total flavonoids content 255

1% 1 ] A, 158 3% B 32 570 73 R Ve &
BGOSR R CAERSE ARG E
P [ T2 2 i) R R B SR o, G A1) 32 43 Ak
TE ity JSURI PN TE b 5, B8 8% 25 Oy 4 TH R R B9 i A 40
1435 B
212 HFEAERHKRRIRSTZI [F2.1.1, 57
B R AR VR R R R R SR B B
i Lb S B 2 B ATV PR DR S A TR

IR LA 73 b 15 A SRRE 501 45 ZH 08 P i
B Ay it 300 YA FUR] A e EL DT Rk R AR
50%~90% ¥ 3 53, 4 BF CHAE A% B ) 32 e oy AT
BN, 18K 2, RIS F S AR .

FH 2 2 AT A, X6 328 B 1) 3 B 43 A B SR o A o
TR ARG E EHEEY S E Ve & & B
IR LU RS IR 5 i, (R R 3 o R B8 A
AT R B A O A S
22 SHEENMBESTEX
221 AEAERARRFERE RHLHIN
B8 18 AR s 0 ) B A T s, 336 AT 150 IR
Ko AT, B A Hh X AR ABLRE FR ORI RUE , 15 3%
30 GHIFER 3, APRE IS R G KRR AT S 184
X N4, BRG R MR APUR,

HR 47143, 55 — 8 Hh X AL 46 12 [4].33 41,47

F2 2 PBREHSEREEURE

Table 2 The selection times of 12 components indexes of

jujube
P
R H6#R Index of fruit é]:)r':x;jsﬁij;e scores
#4423 C ¥ & Vitamin C content 220
T VA [ 40 & Soluble solids content 228
[ 7 ¥ & Protein content 87
il % Dried rate 252
)42 The longitudinal diameter 97
4% The transverse diameter 139
L B Single fruit weight 278
T % Edible rate 157
JSR & & Total acid content 240
S5 Wi & Total sugar content 219
PETR L Sugar acid ratio 193
SR Total flavonoids content 177

48 [, R SE Ve & B AR & B 5, HUR IR ;
R IX ALHE 12 4.3 441 [#].42 [4].47 [4] .48
H il T H 98, R SEB AR A R i &K,
TRSOR 5 B8 = S X A4 29 [41 .46 [41.50 [ Bz 1l
e T H B ST, R S T g R DY SR
X AL H5 46 [41.50 [ R =E L HoR D, HRSE Ve il
SRS R, R R, AT AR A o X 4y R
7,12 41,47 A 48 HIRE SR 55 — Rt X, @ 28 — 2K
Hiy X, B FRANME m HAR SR V& T H 5 SERE &
o TRHIX, R A = 2R X, B R R K HL T
R ;46 [F1.50 FIRE & 25 = 28 X, )& 55 VU 2
X, Bl Ve S SR R A . RIS — 25 Hh
X 2 DY 2 R [X TG = 2, U)o B S SI2 1 JRK R i R i
FE HA ML, 556 IS R R

ZAE & SR 8 o BT R SR S A b B AS B
PRAE X Kl o &5 R, R HE R 4 AT A5, AR AR X KR4
X A EREKEHS.
222 HHAESHBRERFERRX KM
BB 15 /N XAE TG ) B T e 12647 150 2% AR
R, B b X AR ARLRE T R 1 IR, FT 4%
x5,

IR S TR IR HOR B 98 AR B 154
X 73438, RBEE R K 6.

F 6T, o — b X AL FE 224 [#1.29 [4].41 [
46 [41.47 B T H R, R SCRE AR R, AL &
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Table 3 Cluster times of Huizao region
TH 12B1 291 33HF1 33 410 420 46H 47 48 50w RE KL HXER O EE O OWHE O OTH O OFEY
Item 12T 29T 33T 3T 41T 42T 46T 47T 48T 50T LP MF PS QM RQ SY YT Zp
12 41 0
12T
20 87 0
29T
33MH] 180 15 0
33T
3@ 267 85 39 0
3T
414 240 21 36 384 0
41T
2H 60 219 0 150 216 0
427
46 165 153 303 73 45 54 0
46T
47H 246 105 180 267 222 54 171 0
47T
48[ 257 33 252 222 213 63 189 230 0
48T
504 158 145 318 52 30 69 259 156 188 0
50T
w200 54 24 339 405 261 37 188 174 32 0
LP
RFE 148 5 414 13 12 0 271 148 222 290 8 0
MF
il 123 309 150 79 30 138 211 138 106 202 44 130 0
PS
HAE 180 15 450 39 36 0 303 180 252 318 24 414 150 0
QM
#IE 158 355 54 148 84 138 165 160 94 154 89 34 274 54 0
RQ
W 169 162 291 80 48 51 273 175 188 254 38 259 221 291 176 0
SY
TH 93 438 18 93 27 207 159 114 39 150 54 6 318 18 366 168 0
YT
i 154 356 27 175 111 153 146 169 87 129 114 9 265 27 326 157 366 0
VA
T4 REBRER
Table 4 Clustering results of Huizao

25 Class  HbIX Region ' 11 Characteristic
1 12 [41.33 [41.47 141 .48 [4] Ve &ra i MR R

12T,33T,47T,48T High vitamin C content; high total acid content
2 12 313 .41 B1.47 [2] .48 [4] .42 [ &3 T 1 84 5 LSRR K VR I

12T,3T,41T,47T,48T,42T,LP,YT,RQ Single fruit is significant; high horizontal and vertical diameter
3 20 B il A 3 T OB 46 7150 B BT [l Rz

29T,PS,RQ,YT,ZP,46T,50T,LP High dried rate
4 46 [41.50 A1 R AR P HE SRR Ve Em

46T,50T,MF,QM,SY

High total sugar content; high vitamin C content

33 [41.46 [41.47 A1, AR Sl 2 5 55 DY SR IX A
15 224 (441 150 B D HEF , R SLAIR & &
o[RS, ATASEAr HIX 7 JB P S, 224 [41.41 41,46
[ 47 1B JE 55— 2R Hh X, g 25 = 2RHb X, BRI i)+
o, KK THERE S — KX, 18 5 —
X, B AR R R, MR Ve ST R m B R S —
KM [X, & S DY KM X, Bl s R Ok, MRS B

e s YO AR B 5 = SR X, s 2 DU St X, B R

S IR . RIS R DY X TG

S, YO IR S VR FE AN 2 B g, £F A 3
SRR
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Table 5 Clustering times of Junzao region

HhIX 124 224 201 33H 3B 41@  46B]  47H  s0H]  wiE O RE b W THOEY
Region 12T 224T 29T 33T 3T 41T 46T 47T 50T LP MF PS SY YT ZP
1241 12T 0
224[#224T 0 0
2941 29T 0 324 0
334 33T 52 12 0 0
3H13T 288 0 0 3 0
4141 41T 96 216 216 63 42 0
46 [ 46T 0 300 382 0 0 216 0
4741 47T 0 306 384 0 0 216 444 0
5041 50T 68 162 101 147 18 144 58 60 0
&I LP 308 0 0 21 372 65 0 0 22 0
REMF 311 0 0 29 369 69 0 0 42 340 0
Bzili PS 291 18 22 17 351 78 26 24 33 348 320 0
VDI SY 192 96 68 128 84 158 46 48 191 130 138 133 0
FHYT 96 201 255 1 150 158 297 297 45 124 123 134 59 0
R ZP 0 316 288 36 0 202 264 270 198 0 0 18 108 177 0
F6 WEARHRHER
Table 6 Clustering result of Junzao

25 Class Hi[X Region ' 55 Characteristic
1 224 [#.29 .41 41,47 [ .+ W FY PR R B

224T,29T,41T,47T,YT,ZP Single fruit is significant; high horizontal and vertical diameter
2 12 1.3 FH &l BREE Bl T MRS Ve i ER

12T,3T,LP,MF,PS,YT High total sugar content; high vitamin C content
3 224 129 112 .33 [#1.46 [#1.47 7] T2

224T,29T,12T,33T,46T,47T High dried rate
4 224 [31.41 41,50 [ DM 2% SN st

224T,41T,50T,SY ,ZP

High total acid content

30
31 ERS

FEHT N BB FE A, S8 5T 32 o0 (1 e B 3= 22
S FET ARG B Ko 43 7 AR 48 PCA 1B I £
S BE TR R AR AL R — @ R st . 14
PCA 35 B K 4 32 B 43w ) e e BRORS A A2 R B SR o
B, AR 5 T DA R T
AR, KR 5 O AR DG R B FE T 45, LR
R SR IIAR REORT 0.75, 5T R MIFHK
RBOKT 0.6, fHOCHER G il TR 5 E QRS &0
WL & B A G RBOR T 0.5, FHOC IR0

B2 2 4 [ I 38 BORE A F B IR ol &, Rk
WVeH B BHERASE TER EARSE, IR
A o B B A OC R B BE AT 15 B R B S R
AR REOK T 0.8, 5T &R M E RECK T 0.6,
AH G B0 s Ve el 35 i 7 5 5 H A48 FR B AH OC &
FNT 0.5, FHCPERSS s B B B & & 5 T 2R 1 AH

KRBT 0.5, FK MR

I IR A BT R I, K AR 3 A [ B ) 3
B3N Ve & i i & BEIR L L B R S = T
P ] T4 2 & ) 6 L B SR R AT S R i, T
15 K AL FNGR AL U oy — 8. i PCA 7 1%
B 2 A 38, A7 P PR B i s 0 B 1 DR 2 A
AEARL o AN ST Hb AR A AR R 3k B IR 32 1 77 B A
RVERREEMA R, HAHK RECEME T/ R
R E S AT B A MR, A S S
T2 A SRR, 158 UE BH 5 J5 1K) PCA U775 4K
FE RSy AR, ORI AR SN T
32 MERXS

WG RBFIER R RS SR A E N5
NG SR L S ON R (2 SN REINE SN S e
R X TG B B XA, BAELR G130 PN |
MR ER . @ e KA R e A X R 5
BB — 5, oA B Fo kb X A i L & 2 2 X A
S A TH A 25
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& KL BT SHEE N AVERIE BRI 20 A A X R 2y 103

SHEE N KRR AT EZAOVHLE K
{H HERREE RAGE , B H R IR BUR G A AN ER
ACRME X R 7> 42, 70 AAE BB E  R IR & &
AR AR o e AR B AT X MR A
X EIPES o [RI xh RN AL A X i) 20 5%k Ll
R, IR B R R BRI 57 13 X 5 98 8 A
SR ERPU R A XA R E G, SORAE
TR RO 3 X 5 9 RAE B R i B BRI
SR XA BORE G, KO LR & LRI
I [X 5 3R AR ] 2 _E R0 A X A K
o AIAFAEAN R DX, AR AR B — FR AR R
RIS A

4 4 B

SHAENRAEX R, B A S E A E M
R By 3 A 8 AN R ey, RV E il it &
B TR IR BT A5 BRI AL (4 3 2 B R
FRONRIR SR ERE SR R BURE A T B
I L X R IR AAFAE R LR B B ILR [F]I
FLAT P S X R RS2 b BURFALE , A 4T X s i A
HIX RS, Rl 5 R i H BB 8 .
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