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Abstract: [Objective] Akizuki pear (Pyrus pyrifolia) is a perennial fruit tree. As a common fruit with a
cultural history spanning thousands of years, China leads the world in both planting area and yield of
pears. Akizuki pear is one of the important varieties of sand pears and is highly favored by consumers
for its attractive appearance and unique flavor. However, significant differences in fruit appearance and
internal quality indicators have been observed due to variations in growing regions, leading to mixed
market evaluations and hindering the development of the Akizuki pear industry and related sectors. This
study investigates the effects of different growing regions on the fruit quality and antioxidant activity of
Akizuki pear, aiming to provide a scientific basis for evaluating and improving its quality. [Methods]
Using fruits of Akizuki pear from five distinct origins as experimental materials, this study measured

their external quality (fruit mass, transverse diameter, longitudinal diameter, fruit shape index), internal
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quality (moisture content, stone cells, soluble solids content, total sugars, total acids, sugar-acid ratio,
soluble solid-acid ratio), and the content of nutritional components (ascorbic acid content, total phenolic
content, total flavonoid content, uronic acid). The contents of glucose, fructose, sucrose, and sorbitol in
the fruits were determined using ultra-high performance liquid chromatography (UHPLC). The enzyme
activities in Akizuki pear fruits were measured using Acid Invertase (Al) activity and Neutral Invertase
(NI) activity assay kits. The antioxidant activity of Akizuki pear fruits from different growing regions
was also determined, Using ascorbic acid as the positive control, the antioxidant capacity of Akizuki
pears from different growing regions was evaluated by determining their DPPH free radical inhibition
ability and ABTS" free radical scavenging ability. Difference analysis and correlation analysis were per-
formed on the experimental results, and the fruit quality was comprehensively evaluated using principal
component analysis (PCA). The experimental data were organized using Microsoft Excel 2019. Data
processing, analysis of variance, and correlation analysis among various indicators were performed us-
ing IBM SPSS Statistics 27.0, with a significance level set at P<<(0.05. Figures were generated using
OriginPro 2024 and GraphPad Prism 10.1.2. [Results] Akizuki pears from different growing regions ex-
hibited significant quality variations. In terms of external fruit quality, fruits from the warm and humid
Zhijiang region had a larger single fruit mass (469.85 g), demonstrating advantages for developing fresh
edible pear products. The coefficient of variation for the fruit shape index among the five regions was
relatively low (5.95%). Regarding internal quality, fruits from Jinan had the highest soluble solids con-
tent (12.53%), while those from Dangshan had the highest total sugar content (8.28%). Fruits from Zha-
oxian were characterized by high acidity (titratable acid 0.48%), which significantly reduced their sugar-
acid and solid-acid ratios; however, they contained high levels of total polyphenols (0.46 mg- g"'). The
flavor profiles were distinct across different regions. In terms of monosaccharide composition, signifi-
cant differences were observed in the soluble sugar components of Akizuki pears from different regions.
Dangshan fruits were characterized by high fructose content (47.9 mg - g''), while Jinan fruits had the
highest sorbitol (47.04 mg - g"') and sucrose (8.76 mg- g'') contents. The sweetness values between these
two regions were comparable (116.01-117.31 mg - g™"). The study found that neutral invertase (NI) and
acid invertase (Al) activities were significantly positively correlated with glucose and fructose contents,
while being significantly negatively correlated with sucrose content. In terms of antioxidant activity,
Akizuki pears from Zhaoxian outperformed those from other regions.Correlation analysis revealed sig-
nificant relationships between the external and internal quality attributes of fruits from the five growing
regions. The impact of different growing regions on the external and internal qualities of pears varied
significantly. Single fruit mass exhibited highly significant positive correlations (P<<0.01) with trans-
verse diameter, longitudinal diameter, and ascorbic acid content. Soluble solids content showed highly
significant positive correlations (P<<0.01) with total sugars, sugar-acid ratio, solid-acid ratio, glucose,
sucrose, and sweetness value, while demonstrating a significant negative correlation (P<<0.05) with ti-
tratable acid content. Total sugar content demonstrated a highly positively correlation (P<<0.01) with
glucose, fructose, and sweetness value, as well as a significantly positively correlation (P<<0.05) with
the sugar-acid ratio. Using the indicators measured in this study, a comprehensive evaluation of fruit
quality was conducted. Principal component analysis (PCA) was employed to comprehensively assess
the fruit quality of pears from different growing regions and identify the optimal region. Six principal
components with eigenvalues greater than one were extracted, collectively accounting for 90.796% of
the cumulative variance contribution rate. This indicates that these components capture the majority of

the information from all measured indicators. Based on the aforementioned analytical results, Akizuki
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pears from Dangshan received the highest overall ranking. [ Conclusion] Akizuki pears from differentre-

gions exhibit variations in fruit quality and antioxidant activity, yet each possesses its own unique ad-

vantages. By fully leveraging these regional characteristics and strengths, the quality of Akizuki pears

can be further enhanced, thereby fostering the development of the related industry.

Key words: Akizuki pear; Geographical origin; Fruit quality; Antioxidant activity; Principal component

analysis
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Fig. 1 Appearance and sectional view of different Akizuki pear fruits of different origins
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Table 1 Effects of different origins on the external quality
of AKkizuki pear fruits

.. L ie s Mt P P 2L
7 . . - .

. Single fruit Transverse  Longitudinal Fruit shape
Origin . . .

mass/g diameter/mm diameter/mm index

JA 417.97+12.59b 94.69+3.69 ab 78.75+6.56 b 0.83+0.05 a
DS 332.80+23.19 ¢ 88.40+1.18 ¢ 71.75£2.92 ¢ 0.81+0.04 a
LY 382.60+6.10 bc  92.36+2.86 bec 77.57+3.25b 0.84+0.05 a
X 381.47425.53 bec 90.3844.02 be 78.53+3.53 b 0.87+0.05 a
yal 469.85+84.23 a 98.98+7.03 a 85.57+6.27a 0.86+0.03 a
FEIME S 396.94 92.96 78.43 0.84
Mean
rdEZs  59.97 5.40 6.29 0.05
BREH 1511 5.81 8.02 5.95
CVI%

 FFIAF NG FRERIR ZE R 03 (P<0.05). R
Note: Different small letters in the same column indicate significant
difference (P<<0.05). The same below.
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Table 2 Effects of different origins on the internal quality of Akizuki pear fruits
4 11/\1//[(7‘](//}) wCH 4D wC AT BB wCR B w_(ﬂ‘?ﬁﬁi@?) _ PEER L . E?EI:ISA
Origin oisture Stone cell SSC content/% Total sugar Titratable acidity Sugar-amd SSC-amd
content/% content/% content/% content/% ratio ratio
JA 86.02+1.96 ¢ 0.11+0.03 ab 12.53+1.14 a 8.21+0.47 a 0.34+0.02 b 23.96+1.46 a 36.58+3.33 a
DS 89.08+0.80 ab 0.10+£0.03 ab 10.55+1.08 b 8.28+1.01 a 0.41+0.09 ab 21.39+£5.20 a 27.41+£7.24 be
LY 90.01+0.50 a 0.09+0.01 b  10.77+0.37 b 7.78+0.29 a 0.36+0.06 b 22.43+3.69 a 31.01+4.84 ab
X 88.08+1.14 b 0.12£0.03a  10.73+0.65 b 7.58+0.16 a 0.48+0.03 a 15.85+1.13 b 22.45+2.23 ¢
yal 88.96+1.03 ab 0.13£0.02a 11.13+0.84 b 8.07+0.33 a 0.41+0.09 ab 20.57+4.81 a 28.54+8.08 be
F-¥J{E Mean 88.43 0.11 11.14 7.98 0.40 20.84 29.20
bRt s 1.77 0.03 1.09 0.57 0.08 4.40 7.02
5 R CVI% 2.00 27.27 9.78 7.14 20.00 21.11 24.04
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RESTHAX . SR 2000 8T ZE
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%6

PR S 5 7 MRS K 2R R S it ORI L S A 1 PO S

1433

=3

TR A RRLEF MRS ERF

Table 3 Effects of different origins on the nutrient content

535 mg - g'). & BES RAIE S H A R R AR R
(22.74~24.74 mg- g, B E Z 5. BT TH 7

of Akizuki pear fruits W (117.31 mg-g") 542 (116,01 mg- g P M,
w BRI wla 2B wCa i wlBEER) .- . S | TR A L
e Ascorbic acid Total pheno- Total flavo-  Uronic acid Eﬁ T ;H‘:/ﬁij"i o I *% (28.32%) 5 th %Eé‘\i
Origin content/ lic content/  noid content/ content/ (24.22%) E@ﬁﬁ%;&f&% s ?% Eyq ﬁ\: %/E{ 2 ﬂ%%;(ﬂ- Ff@
(mg-100g") (mg-g"H (mg-g" (mg-g" g e 2 g A . .
JA 3.7740.33a  0.34+0.01 d 0.04+0.00c 1.16+0.02 d m{#ﬂiﬂl@/ﬁ]%*}ﬁ E $(8'76A))55HE1E(8'22A))
DS 1.90£049 ¢  0.39£0.01b 0.06£0.01b 1.57:002a  HIAZF RBURAK, R WA SRR 7 M Sf A A
LY 3.4240.15a  0.2840.01e 0.03+0.00d 0.96+0.02 ¢ Uk,
ZX 3.45+0.43b  0.46+0.01a 0.09+0.01 a 1.35+0.03 b 2.5 KEFﬂﬂXﬁkﬁ ﬁ%i@ﬁfﬁ'ﬁﬁ@%ﬁﬂﬂ
VAl 3.68+0.85a 0.36+0.01 ¢ 0.04£0.00c 1.26+0.02 ¢ ; = NI
i & pH 70 AL
T ¥ E—r— HEB LRI pi 5 9 (L CAD
BEREH 2593 1622 40.00 16.67 M A Dy SERE A R, T IR S BRI R,
o BT LS S I FE R KUk B . 2 TR,
R4 TR ARRIEENE SRR FE LRE L SN
Table 4 Effects of different origins on the content of glucose, fructose, sucrose, and sorbitol of Akizuki pear fruits
(mg-g"
FE wCE D wCREE wCHEHE w4 i EEAE
Origin Glucose content Fructose content Sucrose content Sorbitol content Sweetness index
JA 24.01£1.98 a 40.93+1.84 b 8.76£1.72 a 47.04+6.43 a 116.01£7.35a
DS 22.74+3.06 a 47.90+6.36 a 5.28+0.73 ¢ 30.73+3.45b 117.31£14.39 a
LY 23.42+1.61 a 40.14+£2.37 b 7.09£1.61 b 25.40+2.20 ¢ 103.894+3.63 b
zZX 23.24+1.15a 39.98+1.31b 5.13+0.38 ¢ 34.34+2.22 b 105.094+2.80 b
VAl 24.74+£2.18 a 42.85+1.85b 5.35+0.52 ¢ 31.60+3.63 b 110.29+4.10 ab
“F¥I{H Mean 23.63 42.36 6.32 33.82 110.51
FRifEZE s 2.07 4.29 1.79 8.19 9.08
AR5t RECVI% 8.76 10.13 28.32 24.22 8.22
S0 2 Yoo ADLVEVE 2 IR 2 7 B L X R 2
5" < d = < (377.01 U- gV, &%= M i (K (305.94 U - g, HiAh
400 [ ] . E—a N, N N
. b — . 7 i ph 5 B R 2R 110 (360.99 U - g ) L BT
= d = |
% a0l ] (340.44 U-g") R (325.85 U-g") o NIIEMELURA 1
g 77 K 3 B (476.00 U - g, 3E B M B AR
E 200 |- (406.16 U - g, HoAth 7= Mt i1 = B AR T A B4 B
% (436.64U-g")Fi1.(423.60U-gH4:%4(418.23 U-g")
= o 2.6 REF=Ho3Hk A BLRSTHE HE M AYH
. ‘ H 1 3 R, AN [) 7 0 Bk OH 2 5 S 1) Bt 48U Ak
n bs *ih” X o TVEAEAE — B 25 5, A B 2R 3 KA A R, B
774 Origin

[Fl— A RN FRER R 2 57 5 % (P<0.05)

Different small letters within the same kind indicate significant dif-

ference (P<<0.05).
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Fig.2 Effects of different origins on enzyme activity in

Akizuki pear fruits
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I FUR SEPURAL BEIAFAE 22 5% R B s A X AKOH 2L IR S i S ) 22 AR AR BEAT AR SR A%
SR ANE ICS0 A, REPrafbimtism  #r, 450, BORFUE SRR R DUR MRS

LT i Single fruit mass X} & ®
4% Transverse diameter | oss L) £ ® * P &
Z\4% Longitudinal diameter | o7e o7 *% & ®
RIEFEHL Fruit shape index | 018 -00s0 o067 ® * ® '
JK%3& & Moisture content | 010 -066s 014 025 e * & @ @
?Hﬂﬂ@aEStone cell content | o025 014 015 0080 -013 ® * ® %
AR A& SSC content | 010 023 0077 034 080 020 & % #x . & & &
S & Total sugar content |-oo13 019 016 -044 027 040 055 * ' ‘ .
] ¥ 7€ R 75 & Titratable acidity content fooos00083 011 014 010 027 037 -020 . . & & = % Sk
FEIR LL Sugar-acid ratio [oo16:00022 016 025 015 034 047 044 096 . e & * &
[#%] 1% B SSC-acid ratio |ooes 0039 -014 -025 -040 -025 067 033 092 094 & & = £ £ [
PUIRIMLER & & Ascorbic acid content | os1 051 065 041 023 028 048 026 0073 047 -0011 e e * .
K% )7 & Total phenolic content [.o16 022 0069 014 019 037 047 -013 060 -056 052 -013 . & & & &
JLHER 7 2 Total flavonoid content |-o03s 042 021 016 0075 023 029 -019 059 057 056 027 092 £ B . &
BEIATER 2 & Uronic acid content |30 -020 027 009400071 012 024 018 037 025 037 060 071 068 & & & .
%%*nﬁ%GluCOSB content 031 045 010 -033 -034 -019 062 074 -019 034 035 011 -010 -020 -0.13 E3 .
S5 & Fructose content [.024 0041 030 041 0032 -043 046 082 00068 022 0029 058 0086 0071 055 044 . *%
ft‘ *fb /\E Sucrose content [oo72 0087 0656 017 049 020 057 024 038 039 050 024 -050 047 -051 012 020 k% . @®
111 B4 2 & Sorbitol content [ o012 oo -012 018 088 016 077 027 020 025 047 047 016 0040 0032 022 -0.065 055 ® &
EIHE{E SWGCtneSS indeX -0.090 0.062 -028 -049 -044 -037 062 095 -017 040 035 -035 0.016 -0053 035 062 083 025 045
PR AL AL TS 1 NT enzyme activity |-0ss 037 016 016 028 011 051 016 055 -052 063 038 078 084 068 045 023 074 -037 -041 &
FR M 5 A BTG 2 AL enzyme activity |-043 039 043 -021 0058 -0036 -025 019 022 -041 -025 074 053 059 094 -018 059 -045 0056 035 062
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* P<0.05CI AR s ¥4 P<0.01 (HZ 2 F A .

* P<<0.05 indicates significant correlation; ** P<<0.01 indicates extremely significant correlation.

4 BIERHEXEDT

Fig. 4 Correlation analysis of various indicators
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B EWEF EMHXP<0.0D, BREFE SHEZ MU
ARG, R T RSN LA K0, Bk
55 SSC. J#E #E Ll AL EE A 5 A oG (P<
0.01), 55 [& 2 Lb i B 1E 2 2 3 Fu A 2% (P<<0.05)
F AR A RS AR (B HE ) IR B A
TRFRMRUN”. SSCHE S MBS & FiR
bl R b R 46 0 2 o L R 7 A P (] A R
IEFHR (P<<0.0D), 5 AT & IR & & 2 2 & UM ¢
(P<0.05), S pE &= 5ME NS & RS & G
1 BT EA R (P<0.01), 5FEE L & B2 1EAH
K(P<0.05), PA_FIx Hefi br e [F]44) Rl FH 28 SR S X
o, UL B BEMA M. MaEsES RS E
ERFHEMKP<0.05), S5 2T IEAHK
(P<<0.01) , SRR R0 45 5 25 g iP5 A7 2 ol 1) o 2350
gy . TEMES RS AL B W E U (P<
0.01), 5 NIVEME 2 2 2 51AH 2 (P<<0.05) , IEREF24L
Tt 7 e TR A R R 6 W N SR, At A KSR B
AN oy 8 0 st 23 i, T 5 8L 5 2B

%, K 2R DG . i DA g5 SR mT n, BKOH B4R TR 31
S SR bR T A AE — 8 B AR G , (R[] (1) 4 b
Z A REAAAE S B EE MG, NI F BTN 45
R 2, R 7 B — 2D X RKOH B T FR bR AT
F R AT P LR S VPN IR 1
2.8 ERH AR R BRAEZEEITFN
HoFRK A AL SR S R 22 S FE AR HEAT R
Br, g R andk s fron . JLRECH 6 MEEE R T 11
FHA, X6 NERT MR T ETERE N
90.796% , A LA Je Bt BT A 48 A B8R 1) KR o A5
Bo BeKT7 25T Ja W 3 o B HEL R, e R A
RE R P Hh MR R S Fahn o S 1 B STk R N
31.555%, FELA T M2 W& & OISR E
BES B ALEYESRE B, BENE & 275 PC1 AT R
HN-0.658 (FAH I, ALTEPE N 0.749 CIEAH ) , AT
FACBE RS AL TERE 2 i, TERE & B 5 ALETE 24K
BEFAG . 2 I TTEREE N 24.060% , Z5H
RS E HARSE RS E IEAENER,

*®5 EEERERNERD HEERE

Table 5 Rotated principal component loading matrix for measured indexes

o5 Index PCl1 PC2 PC3 PC4 PC5 PC6

L Single fruit mass -0.154 -0.041 0.075 -0.035 0.929 0.073
#4% Transverse diameter -0.225 0.176 -0.008 0.038 0.913 -0.108
“\4% Longitudinal diameter -0.117 -0.091 -0.123 0.062 0.791 0.540
FIEFEHL Fruit shape index 0.061 -0.335 -0.147 0.071 0.158 0.879
7K 434 B Moisture content -0.004 -0.098 -0.951 0.027 -0.042 0.079
T 41 5 5 Stone cell content 0.317 -0.636 0.203 0.149 0.389 -0.313
AIVATEIE 4 5 SSC content -0.252 0.416 0.774 -0.257 0.118 -0.060
JUBEF B Total sugar content 0.017 0.919 0.203 -0.157 0.055 -0.156
AJ % 8 R 7 2 Titratable acidity content 0.250 -0.047 -0.080 0.945 0.066 -0.003
FERZ L Sugar-acid ratio -0.184 0.271 0.118 -0.924 -0.061 -0.045
[ % H SSC-acid ratio -0.269 0.147 0.371 -0.861 -0.021 -0.042
PR IR & 5t Ascorbic acid content -0.456 -0.303 0.274 0.196 0.577 0.322
K% ) & Total phenolic content 0.791 -0.108 0.258 0.465 -0.039 0.118
JLHER 7 2 Total flavonoid content 0.733 -0.119 0.147 0.487 -0.270 0.166
W % & & Uronic acid content 0.901 0.203 -0.021 0.143 -0.178 -0.106
] %7 Bl & & Glucose content -0.085 0.687 0.262 -0.101 0.402 -0.101
SBEE i Fructose content 0.351 0.869 -0.140 -0.059 -0.127 -0.184
JERE # & Sucrose content -0.658 0.088 0.539 -0.178 -0.125 -0.019
114 EE £ & Sorbitol content 0.030 0.037 0.947 -0.163 0.023 -0.045
fill £ {8 Sweetness index 0.158 0.859 0.373 -0.159 -0.058 -0.188
PP B AL BT NT enzyme activity 0.816 0.234 -0.116 0.012 -0.341 -0.180
P P 5 AL BT 1 AT enzyme activity 0.749 -0.006 -0.272 0.416 -0.202 0.144
R Eigenvalue 6.942 5.293 3.034 2424 1.230 1.046
TTHAZ Contribution rate/% 31.555 24.060 13.790 11.020 5.591 4752
R TTHk % Cumulative contribution rate/% 31.555 55.615 69.405 80.425 86.016 90.796
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FE IR X RS AR A BRI, IX AR AR AEAH O
PR BT H 2 A S 35 IR A G . 5 3 Ry 1 BT R
FNI13.790%, FELLE T K5 ESSCHE 1
BB EIE R, ForboK o & 815 PC3 MU R4
N-0.951,SSC & & N 0.774, /Ky & B 1IN & B
SSC & &, BB E MK . 254 1o DTk
N 11.020%, EELRG T Al E IR & & PR LL |
1% LU A5 2, 2 2 0 S S IRUR & 5 48 A 1 A
AT E TR B AE PC4A 0T R AN 0.945, BEIR L
—-0.924, [E B2 Lk -0.861, Al i 2 MR & & 5 B R
AN A=Y T E iV B e o5 % A e
N 5.591%, FELEE TR E VLS I IE
B, F BRI RSN/ R , 555 B AE PCS
[T R E0N 0.929, 42 8 0.913, 424 0.791, X
Z IR bR 2 ()35 AR E A G 55 6 R T
BRE N 4.752%, FELEE T R

{§ F§ PC1.PC2.PC3.PC4.PC5 L K PC6 73 | 5E
SO E LAY AR BN T o I DTk A, F 2
KARXFI.F2.F3.FA.F5 1 F6, S WA [ 77 1l 52 1
N PC1.PC2.PC3.PC4.PC5 L) J2 PC6 5k H £ 5 51
AT AR R

F1 =-0.058X1- 0.085X2— 0.044X3 + 0.023X4-
0.002X5 + 0.120X6— 0.096X7 + 0.006X8 + 0.095X9—
0.070X10-0.102X11-0.173X12+0.300X13+0.278X14+
0.342X15-0.032X16+0.133X17-0.250X18+0.011.X19+
0.060X20+0.310X21+0.284X22 ;

F2 =-0.018X1 + 0.077X2- 0.040X3- 0.146.X4~
0.043X5- 0.276X6 + 0.181.X7 + 0.399X8- 0.020X9 +
0.118X10+0.064X11-0.132X12-0.047X13-0.052.X14+
0.088X15 + 0.299X16 + 0.378X17 + 0.038X18 +
0.016X19+0.373X20+0.102X21-0.003X22;

F3 = 0.043X1- 0.005X2- 0.071X3— 0.084X4-
0.546X5 + 0.117X6 + 0.444X7 + 0.117X8— 0.046X9 +

0.068X10+0.213X11+0.157X12+0.148X13+0.084.X14~
0.012X15+0.150X16-0.080.X17+0.309.X18+0.544X19+
0.214X20-0.067X21-0.156X22;

F4 =-0.022X1 +0.024X2 + 0.040X3 + 0.046.X4 +
0.017X5 + 0.096X6— 0.165X7— 0.101X8 + 0.607.X9-
0.593X10-0.553X11+0.126X12+0.299X13+0.313X14+
0.092X15-0.065X16-0.038X17-0.114X18-0.105X19-
0.102X20+0.008X21+0.267X22 ;

F5 = 0.838X1 + 0.823X2 + 0.713X3 + 0.142X4—-
0.038X5 + 0.351.X6 + 0.106X7 + 0.050X8 + 0.060.X9-
0.055X10-0.019X11+0.520X12-0.035X13-0.243X14~
0.160X15+0.362X16-0.115X17-0.113X18+0.021.X19-
0.052X20-0.307.X21-0.182X22;

F6 = 0.071X1- 0.106X2 + 0.528X3 + 0.859X4 +
0.077X5- 0.306X6— 0.059X7- 0.153X8- 0.003X9-
0.044X10-0.041X11+0.315X12+0.115X13+0.162.X14~
0.104X15-0.099X16-0.180X17-0.019X18-0.044X19-
0.184X20-0.176X21+0.141X22.

CEE 1ROy RAARYE A 1 o 1 )5 Z STk R R A
HAE , AR R 25 AN TR

F = 0.348F1 + 0.265F2 + 0.152F3 + 0.121F4 +
0.062F5+0.052F6.

ik — A5 AN [F] 77 iRk OH 4 5 S B B 256V
e, W 6 Fiow , i 1L = Ak H B4 45515 43 B
1 FE AR S BURAR DO B VRV At 3K
FH o A7 1L 7= ) PC1 553 5 i (0.861) , X B BE I 1R
ErEVALE VRS s PC2 1593 B 51 (0.4611) , o) B A B
i RS R A A e, KRR, o SR ) DR

=]
Hegaran il
3o i

BLAE v [ K8 X SR8 A7 FloAEL , DAL L 24 5 AN
AR AN R LR Sl BRATAE 22 572 AHIETE R B,

*6 MARRSIMEAMZEEITMN

Table 6 Comprehensive evaluation of fruit quality in Akizuki pear

ER R o

= ﬂh Principal component score Liertaor . 4

Origin Comprehensive score  Ranking
PCl PC2 PC3 PC4 PCS PC6

JA -0.689 0.329 0.627 -0.418 0.115 -0.058 -0.093 4

DS 0.861 0.461 -0.198 0.049 -0.365 -0.148 0.659 1

LY -0.743 -0.207 -0.238 -0.208 0.006 0.042 -1.347 5

zX 0.701 -0.613 -0.147 0.541 -0.046 0.108 0.545 2

Z] -0.130 0.030 -0.045 0.036 0.309 0.055 0.255 3
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AR = MR OH AL s i R R S . 7RIS
AR T T R X (SR E R 16.5 °C B KR
1 141.8 mm) BRI =005 R T~ 5 52 48 M 1) i K™, B DA
B B K 7 M TR SRR Fe B AR S R R
(5.95%) Fa s 15k, DR b P A Sy 410 00k J 0 2 11 4
W —o MIRSENLE S BUKRE &%= 1l SSC &
IR o T R7 LU b O B e IX AR ] B
P LR 6o 2 e B BRI CEE B3R 15.5 °C AT 14.6 °C) , 72
SR RAE SRR TG ER, B 4 16 AR A
TR MRS B A SE T TR B, B AR T
TE R BL R oGk Fa bn . XL Pt SR s A
e B S R G T LR AR ) JRUR i, T IR T A
T B AF O B CHE 24738 12.8 °C) 1) 1 51 Sz e i A
FH » AT FRARA LR ) T FEER 26, (159 58 22 () R 15 LA
ERAFRE. REHRLa TS ER, 7]
RE T L K D R 3 B 7K 2 498 mm) G IR 78
B AR N Z By W) 5 ) RS O R % AR A DR
TESREA BT T, AL A E R E R R, 5%
FAT PSS P H B SR S A A R B Rk
HROBE (R 2R W AR I i 25 D) AE OGP, RE B AL B S
PRSI S FEAE OGP . D Bk H AL AR S A R AR 1 g
(v R PO SRS R B R . A ALK
B, ALNI 3 M 5 %8 & 0 L SRpE 5 B 5L 05 38 IR ARG,
5 RERE & 5 UM DG, AR 3 DR O JRE B A AL
[USWIN R S KR AR R N A (% el e 2 (10
JT DLBA L 7= X FR AT S5 35 % oy » AT o8 G 55
BAIRH K (5.13 mg- g, X E AR T4 (B K
498 mm, “E I IE 12.8 °C) 1S5 S A X #k ) AL
TR PRS0 5 AT 375 1 48 5 5 0 S T 25 1) JRE
PRI K Al AT BB S 5 T IR R R R, L4
Fran AR R e M. AE DU IE I T T X B AR
BT HA = Hh, 2 2 W S & 2 s, R
KA B 3 PRI D TN B 2 By 2R B,
X 5 22 BHEF DY Lee Z5P00 AL 52 M 2 Wy L A B
(R AL R — 5

RS TR T KRB R ED, 52 2 1
P Z TR RS AT 25 R, S R
b 2 T A1 55 25 T AR 1 S S [R] 1 7= b e K H 24 51
S R IR AN ] o H/INITREE DR F 3R ek B A
AR S R AT S5 5 VR, T tH e b B . A
PRI H R B2 0 AR H LIRS i AT 27 B VR
M, ot = s Ak H B LR A HE B

4 4 B

AHIFUGAE R, AN TR = 1 B AR LR 52 i ot
MR TE AR 2 5 i LA BRI R 45
A B AN RO B4 AT AR B B it
RSLPUEMTE R B0, T A D REVEIR N 7™ i, R
LT AL R A RREAN L s SRR R S i & &
BRI UK, AT X m i B 2 T 3 HEAT b AL
B s T RSN SSC ML BT &5 B de e, MURIRAR ,
AR DR SR R s A 1Ly SRS AR e K, SEAT
B RS TR B EOW B 47, IE S 3T3& “ i 7 Ak A
U TR, 37 KT 37000 005 g U7 e P SR SE BT
KL R, F b PEE  EVCE AL S AL T
ERIE S5 i R AR R R
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