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ETER 7 M AE R SEm BRI FUN SR S
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LA T AR R S B, WL 3 313000

2. T AL AN T 5, WL W1 313219

3. f L AR = SR BEAR T, WL I 313219
1 F: N7 BT B S 3 S T FR AR R IE S S LR PRI B AL, DL 23 O LA R A AR IR AR, I L R
YrrE 3 C 55 15 T TAR AR S H 32 B0 o0 AT S5 AT S5 G VAN SR 5 38 FH I A2 (1 U1 43 A ) Ja AR ATE SRS SEZ ot Jo P A7 T A
B, ZERLERW, R R AE AN R RE A A BT 28 57, A& d T FR AR R 5 R AU R, JLE N 4.68%~66.27%.  #H5GHE
ST WY S A () A7 E AE A DS B A 5% o 38 3 4 4 AT, SR T RFIEE R T 1 B S ARG, R ZE DTk
FT 87.486%, FLVTAN 25 A T LABA B X 43 7 [RI AL AT RE A ) SRS Sl o 22 o e 2%, 38 P AP [RDA G0 BT 7 vE ARG 22 T RE AR
S TVEN TR AL, A B b, T B S AR 6 OGRS . R T A, B AL E 2" VO TS h A 2 VM REAT
S 5 B R AR , 45 PPTPPQ.PPA . PPU i PPD S5 454 i TR AT, TR A 24 b A 5l 25 R R it ol ol R 20 32 f A 5
LR LA ST AT PR RIS AT
FEES S S667.3 XHEAFRIRES: A NEHS : 1000-2324(2026)02-0306-09

Establishment of a Predictive Model for Loquat Fruit Quality
Evaluation Based on Principal Component Analysis

SHAO Mei', SUN Chao’, YIN Yi-ming', WANG Wei-zhong’, ZHAO Xing-gen’,

SHI Xing-yun'"

1. Huzhou Academy of Agricultural Science, Huzhou 313000, China

2. Leidian Town Agriculture and Rural Office, Huzhou 313219, China

3. Deqing County Leidian Town Fuyun Family Farm, Huzhou 313219, China

Abstract: To clarify the characteristics of key quality indicators of loquat fruits and establish a quality evaluation model,
using 23 loquat fruit samples as experimental materials, this study measures 15 quality indicators including single fruit
weight and VC. It employs principal component analysis for comprehensive evaluation, and subsequently constructs a
predictive model for loquat fruit quality assessment by stepwise regression analysis. The results show that fruit quality varies
among different loquat samples, with the variation coefficients of the quality indicators ranging from 4.68% to 66.27%.
Correlation analysis reveal positive or negative relationships among the quality indicators. Through principal component
analysis, this study extracts five principal components with eigenvalues greater than 1, with a cumulative variance
contribution rate of 87.486%. The evaluation results clearly distinguish differences in fruit quality among the loquat samples.
Finally, a stepwise regression analysis method is applied to construct a prediction model for loquat fruit quality evaluation,
which include six key indicators, such as single fruit weight. Based on this study, single fruit weight, a", VC, TS, h" and
longitudinal diameter are key indicators for evaluating loquat fruit quality. Samples numbered PPT, PPQ, PPA, PPU and PPD
exhibit superior overall quality and can be prioritized as local cultivars and important germplasm resources.

Keywords: Loquat; quality; principal component analysis; evaluation model; regression analysis
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IEZRIE TR o BREEELANZG AN, BEA T
AN R R R A R R
N R PR T A 2 1) AN S T 5%

REAE RSl TR bs AR 2, AETAR K/
PEOPEER T VR VEER T WLERVEA
JRANEY 4 , ELAR bR (A7 AE 45 258 SORIR B, A
IR AR} 2 2 WA B PPAN L0 & K, 17
AR SR AT L )3 P i o DA 2R 5 T ) R
SEREE _ERHAS 1 REAT 7 b i) mT 5 2 g R A
I JUEER A MU BRI 78 32 B 3R AR A T ol ik
B GRE A PR T R AR R R
TP O R F B IR O g AR a2 )1
AL A k2 Je 24 ) D 248 5 Tl
X AR SR SIZ it J5 T A S ASE 7R 7 T ) S A R
T H. HET, 3R 45& 2R En A 7 55 5
125, N FAAE el Z AR A i B3 AN B PR L A i
EFE DI 2, Lt AE S0 IR 22 5 B
KIERE BRI YIE AR L O A RS
[F] I, 78 XA N A0 9% 1 A 3 B 7y 2 A 5
23> F VD REAE 11 TR FR 20 Ja et 1 4520 11
310 b Rl TR, 2 A B 5 AR 3 R AN R
KM ITEVEN T 104> 513 HASHEAT & Al
T HE A RT3 IR A R, JFRE 10 AN B R SR O
5. (HAT AW IT 3 BER A 32 o) 45 & A R A
RN AET IR, H RSN B d A e R A
Y0 /DN 5 30 R L2 FH 25 Ry R A A SR PR AT B )3 7y
A Xof [ — s XA [ 2 s A AN [R)RE AT 72647 RS2
JRER & VFAT 55 VAR PRI AR 7R d 7 A A E

AHIE ST LTI A N T 7 B A 4
AL AR 2 s A 23 3 HEAE SR SRR, I 5E A
RE YRR OEFES YA R CA5 15 10
ab R SR RS K 2 e it BT I 0T, B AE N
A LR G 12840 2R S8 5 25 B VA R R ST 3R
PR BRI

1 #MR57EE

1.1 iR SRR

HEHL 23 4 AT AR S, AR LL A A
PR AY, KA T WL W T s BB M4 K
MERE PR S N (GGR D, 8 U 3. TR S R A
7 8:00~10: 00, A it B BE AL HL 8 AR AL AT
P 5 MAELAR 2R 78 A6 A LA 1) SR A 2 A SR

F1ABRHERBREKS

Table 1 Names and codes of the experimental samples

s H Al U5 e
Number Names Type Origin Code
1 W& EY A PPA
2 WERET HIR PPB
3 EES HIA PPC
4 Z1F03 Eany| JEHb 1 PPD
5 Z1F2 I PPS
6 EARkdy A PPT
7 A H A PPU
8 AET k1 2L PPE
9 FARY HIA PPF
10 EY K2 211 PPG
11 Wik Ev» HIA PPH
12 EAR | By 2 PPI
13 LG b HA PPJ
14 N7 21 PPW
15 LR A PPX
16 W& H A i3 PPK
17 AR 21 PPL
18 I 211 PPM
19 Wi 28 HIA PPN
20 R HIA _— PPO
21 WL ET> A PPP
22 L7 G R 21 PPQ
23 aEY 3k EaN PPR

S, TR B KNI 5] — B0 TS0 B E L
BRARA , FLit 80 AN SRS, 4y [l S8 = FH T dn B 48
PRI E -

1.2 MZERE

121 REHEIARMN T WAL S A FEHLE B
9 i SRS, Bk RS 1 A, 430 e B SR E R
MR br, ZBRM PR RAE, pRHER
P EE (@)K A L7 R P 5 , A AR (mm) SR FH 3L
2 bR R R E

122 R R Er54Rm 2 AR5 Bl HLk B
O fii JL sz, fphr s 1 AL A 2= T HE R
SRS R T8 AT 43 ) D0 SR S P I B 7 D SR R £
B WECPSME. REAFESHL bR
FAINR10QC  Z T 347 %€ , S8 J5 FHAR Y 0 A =
S NP AR C I i (rad)
F1CRIG.

123 AAESRIGHFNZ  WFEH T BE L%
27 RS, B3R LA, BERF TR, 2 4
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1345t R 10 5 AT [ 4 (SSCO R AT
W E R (TA) , EE 9 U 71 1 I AL B 5 35 AL
F I 58 S BE (TS FYEA R C(VO) , EH 3 K.
AT VA [ T (%) K FH A 4% X0 B2 1 (ATAGO,
H A P 5, 730 5 R (%) % F A 485 QR it
(ATAGO, H A M 5E , [H 1z Lt SSC 5 TA 1 B
{8, 442 38 C (ug/gFW) K SE M bk LE 2725000 52
SUBE (mg/gFW) K F DNS & (a3l 5 , B B &
TS IR @ R EDIN i

VC F1 TS 185 B 18 BURHE (RO A Y RH
ABRA FIME , FHARTEFR LWL A M 7 ALY
SRR FE R AR MY 5T B R A F 5 B S =
AT AE -
1.3 HELIE

B ¥E K A 3K A WPS Office 2019 fil IBM
SPSS Statistics19.0 i 17 % 2 73 ¥ , 7 H F H
Pearson XU A6 56 v 35 47 #H 5 14 4 A, R H i 28
A AV AT A5 HT

2 HBRS50H

2.1 EAXGH o

X 23 A3 AL AR AP R 5595 15 0 it 5 4 B ik A
GuitorpraiRngk 2. PREEHE}9.64~69.09 ¢,
IR E N 33.99 g, A R A 31.83%: AR
$4927.04~53.58 mm, “F- P4 4 40.60 mm, 4F

TR A 13.12% B IE H h 24.43~51.31 mm, ¥
PR 38.91 mm, A8 7 R AL 12.24%; R A ETE
F43.99~45.44 g, PR NEH21.85 g, B 7 &R
$035.74%; F U LVE R 49.46~62.81, 1)
RGNt L 56.38, %8 7 R504.69% s S B4
a' Va2 3.10~18.62, 3 B it a’ 9 9.06 , A%
St R H34.49%; I At b A 21.79~39.70,
PR R b N 33.32, A0 S R 8.65% : I
BN T CYE [l 23.47~43.08, 15 3 7 4
FEVARE C N 34.63, 8 5 2409.40% ; H % 4 i
TGN 1.11~1.48 rad, ¥ B iR MA RN
1.31 rad, 28 5 2 %5.92%; R % Fi 2 CRIG i [
9 1.74~2.35, 135 J B4 CRIG N4 1.97, 4% 5
Z$05.19%; SSC i [ N 7.79~20.41%, “F- 33 SSC
N 12.30%, 4% 5 & #5720.83%; TA 7 Bl N 0.13~
2.11%, 14 TA 5 0.85%, 25 53 R $ 43.85% ; [l iR
L 76 [ A 4.49~93.58 , - 4 [E 2 L K 18.56, 28 5
F$066.26%; VC iu [l 4 43.62~138.06 ug/gFW,
I VC N 69.18 pg/gFW, 48 53 2 %7 25.18%; TS
76 [l 9 51.51~165.14 mg/gFW, “F- 14 TS 4 93.63
mg/gFW, 28 57 %%024.71%.

M2 T LU Y, 15 T00 5 o i b A8 S R A
4.68%~66.27% . [8) , Ho [ R b A8 7t R 80w K,
FEIK 66.26% ; LN TA , A2 53 R BN 43.85%; &
BENRRNE REF O B E, LR R

R2 BERFHSHER
Table 2 Basic statistical analysis results
Tit H WRAE /IME HfH i 22 5 Z Y%

Item Maximum Minimum Mean Standard deviation Coefficient of variation

/g 69.08 9.65 33.99 10.82 31.83

A2 /mm 53.57 27.05 40.60 5.33 13.12

H42/mm 51.30 24.44 3891 4.76 12.24

RAH/g 45.43 4.00 21.85 7.81 35.74

L* 62.80 49.47 56.38 2.65 4.69

a* 18.61 3.11 9.06 3.12 34.49

b* 39.69 21.80 33.32 2.88 8.65

C* 43.07 23.48 34.63 3.26 9.40

h*/rad 1.47 1.12 1.31 0.08 5.92

CRIG 2.34 1.75 1.97 0.10 5.19

SSC/% 20.40 7.80 12.30 2.56 20.83

TA/% 2.10 0.14 0.85 0.37 43.85

[ 2 Lt 93.57 4.50 18.56 12.30 66.26

VC/(ng/gFW) 138.05 43.63 69.18 17.42 25.18

TS/(mg/gFW) 165.13 51.52 93.63 23.14 24.71
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43 1 N 35.74%- 34.49% F1 31.83%; 1] VC. TS.
SSC. A% Al fE 423X AN i T 18 b5 78 S R AEUAE
12.23%~25.19% Ju [ 1 5 H R FR bR 5 REUIYTE
10% LR, H R B L8 5 RN AN
4.69%.
2.2 MHXMSH

FH % 3 48 b 8] AH 1% 4 B T AR 5 Rk A
15 T00 5t LR A IR0 (1) 2 IE ARG, B 1Y 2 AR 56
FoA 11 X 48 R) 2 835 45 58 (P<<0.05) , 45 XTI 14
Fm E) S S 35 M 6 (P<<0.01), I HL3 B i 540
B AN RANE  IAEERRNE, 5h,05
C". CRIG 548 5 [ A7 5 5 £ 4 0 E #8AE 0.85 LA
b ALK At 5 i o A R R R A S
2.3 ERAMSH

H# 4 1T LAE H, KMO 36 4 0.649; [AlH
Bartlett £ 3% 15 160~ 77 B v 5 323.549, H & 2 %
{E/NTF0.01, 31X B30 B 12 240 0@ A AT o
AT
24 ERSOH

XF 23 43 AL AT SR S 15 100 5 P bR 2R AT 32 R
SN RIS EBURFIEE KT 1 1K
33t 5 BT RHIEE 23 ) 4.002.3.516
2.995.1.609 F1 1.001, X 8 J7 2 51 #ik % 43 51 N
26.683%. 23.439%. 19.965%. 10.729% #
6.670%; Za 1T 77 % D1k % 87.486% , RE 1% S Atk
L 1S T B HB AR IR KB (5 8

B3R 6 E R B FE R LA 55 1 3R
srrh RS PR E B A E AL SR
P, o B I A A B, 9 0,918, 1] Ll 44
R TLIRR T 5 55 2 T o L& 1 i
FPEC o T b AR NMEFE bR, Hp R A
R CEAT B I i » N 0.902, 7] LA 44 N i (A
T3 55 3 F R L A R B it L CRIG 45 5
e bn, Hop SRR B L e o, N
0.769, 1] LAiy 4 Nt FE R 25 4 E sy h e &
KHE VO N SSC AR S T 48 A , T b e Bl 25
i AE 5% =1, 4 0.689 , 1T LAy 44 A FE [R5 26 5
TR AR AL [ R b A TR A L T R
E i AmT B 0.598 , 1T LA 44 24 R R 7

Y, L FVF, F, F, F F R R 7 2 57
BRZe, DU ALE , R4 A AT SR S 2R 5 i 5t P AN
B ¥ F=0.305F,+0.268F,+0.228F,+0.123F,+

0.06F, F{H 8 /= 3% W 28 6 iR i, I 2 0
FEo HHFR T ATHD, 23 U MEATARE & R SE 2R A T
1943 %5 & MK YR & PPTPPQ. PPA .PPU A1 PPD,
1543 B ) 4 Yk v PPH. PPJ. PPF. PPG #ll PPE,
Hr AT 12 LRE 1350 20 B AA , ) 42 1 W)
A . A 53 BT 45 SR AT DLBH Rk AN TR LA
TR % 90 ) SR S o 22 e DX A1), R B R T Ay
PEAN REAE SR 5L 28 6 i B2 AT AT 1 BRI AR
PRI
2.5 SERIFNFUNREE

DA 15 300 st R A AF 9 B AR &, 23 iy HEAE il
JR B IR R S R LR A AR RN AR & Y, SR IR
A5 (B VA 40 AT 7 9% 4 Fa AR SR iz i 5 1) R 48 T
PR, 3 8 AT AFEHH , ¥=-10.9284-0.059x FiL it
#H +0.185%a" +0.009xVC+0.006xTS+3.865x
K +0.024x 045 (1 30D , 17 % R*=0.992, P=0.017;
PR E 0 VC. TS A IR 6 N bR e o F B
VM F. R EE VOB AR
76 N Fabn Al M JFEEARN A HZOTHHEEHEARY
B, Y5 FEMM VT H A H R=0.995, X 7843
Ui B Z A AN ORE SR e 1R 15 T4 b 187 40 i 6
fabr, H 55brgt REA—2, BA BRI MHAERH
FEFARE S, AT DL 125 B T 00 A 7= A bk At SR
3 iTig

HEAEAE YR T3 E B AEm 77 ) kR 10
REEVH RS, BRI A1, /R SE E AP, FRIE
AR R EE S, B A ARl s A e A 2
SEB Rl GURE L ER ARG T, R 2R
5540 WrTL AR I T RS B ) BRI
LT SR, B 1 400 A1 77 52 , 77 B 1 7 4 )
NCTTEL” o AEAH DAL GEREAR B A R 3, #
BB SRS, B RS E AT,
TF & 75 ) BROR AT B 5 b TR VAN, 0 I O o R A
X AR HUREAE Pk T RE S B EEAEH . A
[ Rk LS ) SR 55 ot AP AE 22 7, B S2 i b 1 B s A%
SRR TL IS8 7 S S L S WY [V G 57
B TS A A K T R R R AR A
ZAMERNZ M . AHE R L 23 0 AR R sk
it SO FE AR )7 22 5, 2 B P A B 38 AT
XAEF NI AL R AEEREFAEID
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< 4 KMO 71 Bartlett 38
Table 4 Test of KMO and Bartlett
K646 75 v EfaLaN Hfm
Testing method Index Value
Kaiser-Meyer-Olkin £ 46 KMO & 0.649
EMRTDS 5323.549
Bartlett BRJE FE K56 A 105
W 0.000
x5 ERFHEEMS EREE
Table 5 Eigenvalue and variance contribution of principal components
Ty IR T3 28 TR/ % BRI 22 TR %
Principal component Eigenvalue Variance contribution rate Cumulative variance contribution rate
1 4.002 26.683 26.683
2 3.516 23.439 50.121
3 2.995 19.965 70.086
4 1.609 10.729 80.816
5 1.001 6.670 87.486
7= 6 B TTRERE
Table 6 Loading matrix
i F F. F. F, F
Indicator ! ? : ¢ :
HRH 0918 0.143 0.310 0.048 0.097
iz 0.877 0.173 0.267 -0.047 -0.028
e 0.901 0.119 0.271 0.058 0.111
RAE 0.898 0.068 0.343 0.078 0.118
L 0.274 0.079 -0.769 0.067 0.342
a -0.130 0.829 0.305 -0.275 -0.307
b’ 0.030 0.795 -0.496 0.176 -0.015
c -0.008 0.902 -0.353 0.080 -0.091
I 0.150 -0.650 -0.477 0.358 0.337
CRIG -0.151 -0.669 0.694 -0.102 -0.140
SSC -0.460 0.015 0.475 0.501 0.031
TA 0.310 -0.401 -0.506 0.367 -0.482
[ 2 Lt -0.468 0.381 0.414 -0.115 0.598
vC 0.052 0.236 0.391 0.682 -0.118
TS -0.325 0.271 0.255 0.689 0.083

LA e S s P, LA 2 A AN AR A IR IR TR 45
TRAA— 50, S ot ol ) i 5 3 G PR 22 S 52 T K )
[F) B 25t S G RE AT R [X, R 35 4 I A A
K AR I, XA B R .

AR S R AT LR B FE bR AR e R, U
R, TRPR RS ) 7% 5 AN ARE , RZ IR . AR
BIF 58 0T MEAE 1) 15 DN FEFR A 7 KBS i K
L, AR S R BTN 4.68%~66.27% , £ [ R
b2 55 REE K — D B iE bR, Mk
66.26% ; H: 8 1 SSC 1 TA LU 18 vk 5 , X W Wi f5

FRAZ S R B, 53 5115 20.83% H143.85% , %
g5 b TA AR 5 R A RO 2 A 5 45 R —
3, {H SSC 78 7 REA — B, X EBZ RNk
ERE A0 R R AR A K PRI [F) 25 (R 2R 34 A
[ 1N [76] % B 5 P L TA R 8 5 A5 e bR A
RBOK, HAAITE 30% DAL 1 I B R AR YT
Bl SRR R AR 2 ) 22 57K, IX A B e 4 /=) g 4
ot JI VPPN A T (R A A M . LR E
JE T 7K AU S5 R P R P B TR T, S SR
SLHVE FRMEMA TR . AWEFLRE,
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Table 7 Principal component evaluation results
i GOTIF s
Code £ E F F Fs Comprehensive score Ranking
PPA 2.569 0.253 -0.09 1.252 0.797 1.045 3
PPB -1.112 0.299 1.474 2.636 -0.494 0.363 7
PPC -2.344 -1.201 0.296 0.412 2.060 —-0.762 18
PPD -0.374 0.859 1.662 0.903 -0.657 0.556 5
PPE -2.528 -0.237 -1.481 -1.986 -0.712 —-1.470 23
PPF -1.631 -1.662 -0.722 0.573 -0.523 -1.077 21
PPG -4.607 1.943 -0.632 -0.893 0.080 -1.132 22
PPH 0.698 -2.149 -1.805 -0.509 -0.198 -0.852 19
PPI 0.273 0917 0.492 -1.125 -1.153 0.215 8
PPJ -0.413 -1.098 -2.867 0.323 0.355 -1.008 20
PPK -0.79 0.249 -0.282 2413 -0.118 0.048 10
PPL 0.821 0.801 0.473 -0.755 -0.748 0.423 6
PPM 0.479 0.699 -0.475 -1.394 -0.227 0.036 11
PPN 0.044 0.214 -1.839 0.571 0.001 -0.279 17
PPO -0.737 -1.042 1.596 0.839 0.009 -0.036 14
PPP 1.765 -1.620 -1.150 -0.222 0.435 -0.152 15
PPQ 0.447 4.003 1.855 -0.087 -0.186 1.607 2
PPR -0.741 1.164 0.082 -1.151 0.619 0.011 12
PPS 1.136 -0.181 -0.725 -0.211 -0.095 0.099 9
PPT 3.886 2.709 0.175 -0.327 0.432 1.944 1
PPU 2.398 -1.276 0.947 0.366 0.105 0.659 4
PPV 1.739 -2.140 1.269 -2.187 -0.019 -0.023 13
PPW -0.979 -1.501 1.748 0.557 0.237 -0.215 16
EX BTN LOEEES
Table 8 Regression coefficients of prediction model
AR Wk HURE . . Ptz
Model Constant  Fruit weight Ve s " Longitudinal diameter
AL RS N B A -10.928 0.059 0.185 0.009 0.006  3.865 0.024
PR 22 1.677 0.004 0.027  0.001 0.001  1.082 0.009
P iR IR 0.707  0.622 0.189 0.161 0323 0.141
t -6.516 13.514 6.858 8331 6905 3.571 2.667
M 0.000 0.000 0.000 0.000 0.000 0.003 0.017

FH VI ] 9.64~69.09 g, A5 7 R %33.89%., X5
W 75 9 5 AU 4 SRR AR — 8, 1 5 R A
NI T4 A — 5, X 32 B R B AEATE
BB B /KPR AR A TR 5 A5 PR 3 22 S T

H A, N TR & RN TR 2,
W oA BUE VAR e RS R AE 25 A VT
PRSI 43 A3 BT v O T vk A T
FE G EN J7 3 Fe T DUHERR EWEZ A N B i
R 5 56 NN TR 2R (B A IEFIR} 2
PR, F Ho s 6 i BAZ mT DA R TE A AS I, ok

R 2 0 R 2 BOVEAN TAE . RS 3 0oy
I3 BT B 5 AN FE R Ar 2Rk T 2 v R 2R 0S|
87.486% , e % S Bt HH AL AT SR I it 53 i A 110 468K
oG B o TR R NP A S N BY IR
T NIRRT 4 TR, (H R E 7 25T
R FEAS A, Jo DAL 30 BURE A L i A Vi L S B 55
ARl o FE A 53 AT 25 S BT LA BH SR AN [ R A Fof
JoR % U 1) SRS Joi 22 S X0 A R AT A G
PPT.PPQ.PPA.PPU M PPD ] 24 & i Jii 5 4F
TE F A 43 T i FE AL, AR 36 SCR FZ A5 [R] 1
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I D3R TR SRS S AR T AR A , 1%
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