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Analysis and evaluation of fruit traits of 106 white- flesh loquat germ-

plasm resources
CHEN Xiuping, JIANG Jimou, DENG Chaojun, XU Qizhi, SU Wenbing

(Fruit Research Institute, Fujian Academy of Agricultural Sciences/Fujian Breeding Engineering Technology Research Center for Lon-
gan & Loquat, Fuzhou 350013, Fujian, China)

Abstract: [Objective] The study aimed to provide basis for efficient exploration and utilization of ex-
cellent white-flesh loquat [ Eriobotrya japonica (Thunb.) Lindl.] resources as well as parent selection
for breeding new variety through the investigation of diversity and correlation of main fruit traits of
white-flesh loquat germplasm resources. [Methods] 106 white-flesh loquat resources conserved in the
National Longan and Loquat Germplasm Resources Nursery (Fuzhou) were used, and ten fruit traits
were measured, then coefficient of variation, correlation analysis and principal component analysis
were performed among these traits. [Results] The coefficient of variation of fruit traits ranged from
9.3% to 34.9% among the investigated white-flesh loquat resources, and the diversity index of these
traits ranged from 2.64 to 2.95. The fruit weight ranged from 6.9 g to 64.6 g, the average was 34.7 g and
the coefficient variation was 34.9%; the fruit longitudinal diameter ranged from 2.12 ¢cm to 5.95 cm, the
average was 4.08 cm and the coefficient variation was 17.1%; the fruit transverse diameter ranged from
2.11 cm to 4.68 cm, the average was 3.77 cm and the coefficient variation was 13.4%; the fruit shape in-
dex ranged from 0.86 to 1.38, the average was 1.08 and the coefficient variation was 9.3%; the fruit lat-

eral diameter ranged from 2.07 cm to 4.60 cm, the average was 3.55 cm, and the coefficient variation
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was 13.8%; the number of seeds per fruit ranged from 1.74 to 6.60, and the average was 3.31, and the
coefficient variation was 24.4%; the weight of seed ranged from 0.78 g to 3.26 g, and the average was
2.07 g, and the coefficient variation was 23.7% the flesh thickness ranged from 3.65 cm to 11.95 cm,
the average was 7.87 cm, and the coefficient variation was 18.9%; The soluble solid content ranged
from 9.4% to 17.4%, the average was 12.5% and the coefficient variation was 14.1%, the edible rate
ranged from 41.5% to 76.5%, the average was 67.0% and the coefficient variation was 9.9%. There was
no significant difference in seed number among white-flesh resources of different origin. Moreover, no
significant differences in fruit weight, flesh thickness, soluble solids content and edible rate among
white-flesh resources from Fujian, Jiangsu, Zhejiang and Guangdong provinces. However, Fujian was
the main origin of white-flesh loquat with large fruit and high quality. While Yunnan, Sichuan and Gui-
zhou had few white-flesh loquat resources with small size fruit with thin flesh and low edible rate. The
correlation analysis showed that fruit weight was positively correlated with the fruit longitudinal diame-
ter (»=0.90), fruit transverse diameter (r=0.95), fruit lateral diameter (=0.91), fruit flesh thickness (=
0.79), seed number (r= 0.58), and seed weight (= 0.63); the content of soluble solids was negatively
correlated with the fruit weight (r=—0.46), fruit longitudinal diameter (r=—0.45), fruit transverse diame-
ter (+=—-0.49), fruit lateral diameter (»=—0.41), thickness of flesh (»=—0.55) and edible rate (+=—0.56); the
edible rate was positively correlated with the fruit weight (=0.69), fruit longitudinal diameter (+=0.75),
fruit transverse diameter (7=0.74), fruit lateral diameter (»=0.69), fruit shape index (r=0.34), weight of
seed (=0.37), and fruit flesh thickness (»=0.80). The principal component analysis (PCA) showed that
the contribution rate of the first principal component factor was 60.9%, reflecting the impotance of the
fruit size. Twenty- five excellent resources were identified, among these: three accessions with fruit
weight higher than 60.0 g, nine accessions with soluble solid content higher than 15.0%, three acces-
sions with edible rate higher than 75.0%, two accessions with less than 2.0 seeds. More excitingly, eight
of them showed advantages on fruit weight (=40.0 g), soluble solid content (=12.0%) and edible rate (=
68.0%) at the same time compared with the other white-flesh accessions. [Conclusion] The fruit traits
of the white- flesh loquat resources were abundant, and twenty- five excellent resources of different
types of white-flesh were screened out. This study would provide a basis for the exploration and utiliza-
tion of the white-flesh loquat resources and the parent selection for loquat improvement in the future.
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cipal component analysis

AT 5 3 [ AR AR 8 4 SR, A 2000 22 4F
RIS g S, M BT BRI R . HEARAR SR B ]
N E R CEVDRERED FIZL P CLLyb AR PR 28 1,
Forb 5 AYREAE DA BT 4 0V 22 IR L KUK R, TR %
IR RAE B RR. BEE AT KT 5 e, X
Tt S PATRR RS R 1) 75 SR R BOROBOR, “ AL 2
JROREAE R 2L H ARTERE S AT AL
A5 (EA% G B A R PR A 2 B IR AN
L IARLF AW B B, SR TR
PR EE , 5 3k A7 2 SR/ P TR R ARAE R, O
FRRCBRXE LAAE BLACHEAT 28 7 o R IR B

FoftJoR B IR B MR A ) S EEA) AR, HEAT

B Al S B H R RS a0 IR 1 R I
R M /NI S D% NI o SN RS G b2
B R SERERAT B EZ R FFRIR, A BRI H )
AR AR SRR F W EE S BRSO R
SEARIRAR S AN 8 4% 2 FEPE R DU AL B RS
%, AT BUA SR SR QTL JE Az S AR 4, % 42
THE R BA KR XM A SRR R 5 BT )
SRSEAEIR G BRI TR RS
DM AR ARIE, e B DB AR
SR B BT 1 IR 5T B 5 R SE IR 3
PN B R G IR AR WARIE - 2535 P/ VR 2H iy 390
ST T SR HRAAE A it 53 305 I CRi 1D v 540 22473



84 3 L)

S 4

423

REAE A 57 B3 8 2R PR 0 £ 35 52, A3 1 PR b i R
106 173 » AHF 7 4k 22 1 e (1 1AL A 5 53 950 R S kR 0
5 VAT, 15 AR D05l 5T B 4 R AR T 5 el
SRAEFAR PR -

1 ARSIk

1.1 8

DA ] 5% R ALk A o ol 8 Y0t ] A M) T 1 45 5 O
T 1) 106 4 1 RIREAE i 5 225 . b 48
L BB B BRI S A T, AR KA
I A AR, AR, AL, 106 17 A
AL o o 8 9050 1) SR R L 5 AR 57 40 T 55 17402
WL ST R840 U240 =B 6 4~ B PN 1 43
DU 245 R 140 TP 2 44« B 1403, LUK [ 41 4
e
1.2 REMRE RN 775

Z: BB R o 5 7 9050495 3 R 0 AR 500 o 94 ) 2%
BRI R RS E RS RE AR R ag R 4
K SRR Bl B SRR AT VA
TRV ERGEERII TS E.

R RAIE A o % Y 5 S A — B U A 4
B B N\ 51 58 . ARFEAE AR 22 50 45 & SR B Bt W
AT A A R s AN S i e B R
JOR PR SR o FE AR Tk A/ ] A e A SR AR R
10 MR ME AR S TR . FH R F
(/100 FRE RS 5T & R i &= P12, AR
2 i YN B S5 R S 1 E S [ Y
B, F ATAGO T RF 2U0UE 3 6 40 e J R T %
PEE A & B (TSS) , il M 4. TSR

CIREENC S xS0 SIZ - Ies W) R IE QW
12, AT B /%=L L i - Fh 7 i - R D/
IR X100 5 BURLFP T B S =Fh 7 i /b 720 R
PAE B AR DL em R, R B 2 0 /N A
REUL2 aCHE) IEH E 0 5w 45 BRI FIE R R, R
PENY/T 2021 CRAEDIAR 57 BLURVFAN FITE REARD IR
E IR S MR s 2 8 T i T A 5= 22 U
1.3 BRSOt

HIH Excel2019 s #48 A7 Ab 2H , 44 5 L 7 &
10.0 g 12 (P2 HEZME0.5 ems RIE 5
0.1 A ME B & B 1.0% A JEFE 0.5 cm 7] £
K 5.0% T EL 1.0 BRLA T AL 0.5 g g 22 0]
SR BEAT 70 I G AL, xR B T . )
Fi DPS 7.05 %4 4b £ 2 4t (Data Processing System
7.05) B TAR 5 RE 2 REEAR R 7 2 A A
I3 BT AN A 0 HT, 7 R ECCY, %)=(5/X) %100,
£ B8 HK H Shannon-Weaver (8 B 8 50 (HD , B
H'==3 PInP:, Py MRS i AMRASAE B A50%
BHRIEAT 10 Hr2K, 1 < X-2S,10H=X+2 S,
WA R 22 0.5 S(XCONP I, S NAREZ DR, Sl kR
P H0 (SR M S B R U AR RO 3 0, LR
103 43 FoftJ53 B2 PR EAT AN [ SR Y5 b SR S PR 11 T A o

2 HR50H

HAMEMRFRERLERER S
MR LA HY 5 106 473 1 PAIREAE ot 55 3 5 2R
B RS RS 10 RS VEIR A 7 &R
#0049 9.3%~34.9% , 22 5 R B e BURAR U 5L R 5
B> AT H > ORLRR B R > SRR > RS

2.1

&1 106 B EAMBHRFRRSEMERER SN

Table 1 Variation analysis of fruit traits of 106 white-flesh loquat germplasm resources

AR Trait %/J\fﬁ RORE FEME brifE 2 5 2 AL zﬁrﬁ‘aé&
Min. Max. Mean SD CVil% Diversity index, H'
5L B Mass of single fruit/g 6.9 64.6 34.7 12.12 34.9 2.95
F S AE Longitudinal diameter of fruit/cm 2.12 5.95 4.08 0.7 17.1 2.89
F52K54% Transverse diameter of fruit/cm 2.11 4.68 3.77 0.5 13.4 2.76
I FEH] Fruit shape index 0.86 1.38 1.08 0.1 9.3 2.85
H52{1 4% Lateral diameter of fruit/cm 2.07 4.6 3.55 0.49 13.8 2.92
FhF# Number of seeds per fruit 1.7 6.6 3.3 0.81 24.4 2.75
BRI 75 Mass of single seed/g 0.78 3.26 2.07 0.49 23.7 2.95
wCA V) TSS/% 9.40 17.4 12.5 1.75 14.1 2.94
F P JEE Thickness of flesh/mm 3.65 11.95 7.87 1.49 18.9 2.82
A £ % Edible rate/% 415 76.5 67.0 6.66 9.9 2.64
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Table 2 The main fruit characters values differences of white-fresh loquat germplasm resources from different origin regions
S I%\;Pfﬁﬁ}%l R BURE G PRI 5 R w(@?'@ %WEB{ %
Sample source umbér of Mass of . Number of . Mass of [& T Thickness of Edible rate/%

accessions  single fruit/g seeds per fruit single seed/g TSS/% flesh/mm
1 £t Fujian 57 40.4+£10.83 a 3.7+0.69 a 2.2140.45 a 12.0+1.36 b 8.33+1.10a 68.4+4.46 a
WL Zhejiang 5 32.9+2.34 ab 3.0+0.43 a 1.83+0.16 ab 11.3+1.16 b 7.71£0.77 ab 72.1+42.78 a
YL} Jiangsu 17 30.5+£9.16 ab 2.7+0.60 a 2.07+0.48 a 12.842.38 b 7.99+1.66 a 67.9+4.56 ab
] 78 Guangdong 8 30.2+8.06 ab 3.0+1.12a 2.09+0.43 a 12.3+1.34 b 7.59+0.61 ab 67.0+£3.72 ab
75 Guangxi 2 27.6+£8.41 ab 3.740.72 a 2.174£0.75 a 15.9+1.13 a 6.41+0.59 abc 57.844.81 ¢
YLV Jiangxi 2 18.8+0.42 be 3.0+0.28 a 1.71£0.11 ab 12.842.19 b 6.06+0.09 be 60.1+1.98 be
P41 Sichuan 2 8.2+1.77 ¢ 2.9+0.40 a 0.94+0.22 ¢ 16.2+1.34 a 3.78+0.18 d 47.6+£0.57 d
77 Yunnan 6 17.1£11.39 be 2.9+0.47 a 1.37+0.31 be 13.8+1.46 ab 5.49+1.95 cd 54.9+14.05 cd
[ 4 Abroad 4 32.5+5.05 ab 2.940.47 a 2.17+0.09 a 13.3+0.59 b 8.19+0.90 a 69.2+1.52 a

T FIFIEE R AN RN FRERORLE 0.05 KPR R .

Note: Different small letters in the same column mean significant differenceat 0.05 level.
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Table 3 Correlation analysis of main fruit characters of 106 white-flesh loquat germplasm resources

N E=N ,,;»? 424 Jo 3 %’K 2 & sl H Y S T .
. FLT A Qs _}Au_ PN e %Mu%& RIAAE FhrH %ﬂﬁ TUMEE MR WaR
PR Mass Longitudinal Transverse Fruit Lateral Number i & S At .
. . . . . W& & Thickness Edible
Trait of single diameter diameter shape diameter  of seeds Mass of
. . . . . . TSS of flesh rate
fruit of fruit of fruit index of fruit per fruit single seed
Eis 1
Mass of single fruit
Rseghiz 0.90%* 1
Longitudinal diameter of fruit
R 0.95%*%  (.85%* 1
Transverse diameter of fruit
Futas 0.28%*  0.63%* 0.13
Fruit shape index
sz 0.91%%  0.81%* 0.95%* 1
Lateral diameter of fruit
7% 0.58*%  0.48%* 0.51%* 0.55%% 1
Number of seeds per fruit
ORI o 0.63%%  (.58%** 0.68** 0.62%*  -0.07 1
Mass of single seed
AR R B TSS -0.46%*%  —0.45%* -0.49%* -0.12 -041%%  -0.22*% -0.13 1
R R 0.79%%  0.73%* 0.82%%* 0.75%%* 0.31%%  0.47%%  -0.55%% 1|
Thickness of flesh
A £ % Edible rate 0.69%*  (.75%* 0.74%%* 0.347%%* 0.69%* 0.18 0.37**%  —0.56%*  0.80%* 1

VE RN EE ML (p<0.05) , ¥+ LR R E L (p<0.01),

Note: *means significant correlation(p<<0.05) , ** means extremely significant correlation(p<<0.01).
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ol U2 A A
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KA PEE TR & &, HAFIE 25 0.679.

F4 ETHROUFEE. REEMBTTE
Table 4 The latent root, contributor ratio and

accumulative contributor ratio of the principal component

R HRRAE T £
PR Eigenvectors of each
Trait principal component

PCl  PC2 PC3  PC4
PR E 0.959 -0.089 -0.046 0.175
Single fruit mass
Rz 0.933 0314 -0.027 0.145
Longitudinal diameter of fruit
SRS 0.967 -0.209  0.046 0.081
Transverse diameter of fruit
ESIZiER 0.335  0.923 -0.081 0.150
Fruit shape index
Fseuis 0.929 -0.230 -0.004 0.127
Lateral diameter of fruit
A4 0.498 -0.188 —0.767 0.340
Number of seeds per fruit
R 0.625 -0.100  0.669 0.291

Mass of single seed

AL VERETE )&/ TSS -0.572  0.012 0201 0.679

R PJEE Thickness of flesh 0.867 -0.085  0.073 -0.254
A £ % Edible rate 0.819 0.166  0.087 -0.358
'FFHEA Eigen value 6.087 1.134  1.101 0.951
BTk 3 Contributor ratio/% 60.9 113 11.0 9.5
FMTTHRE 60.9 722 832 927

Accumulative contributor ratio/%
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FHR=75.0%F) 3 4 ; AR BRI E=40.0 g W
W] T4 5 B =12.0% « W] £ F2=68.0% 1) [ A B 5T 5%
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Table 5 Excellent white-fresh loquat resources and their fruit characters

7 R R SR RER R R A
Accession name Fruit maturit, Flesh color Single fruit  Numberof B4 Thickness Edible
Y mass/g seeds TSS/% of pulp/mm rate/%
ALY AH FRIZESH LA B 50.5 3.97 12.4 9.61 72.3
Xinbail Late April to early May Yellow-white
HE2Y 4 TR AE 422 3.68 13.4 7.92 68.9
Xinbai2 Late April Milk- White
HA3s AHFRIESH LA B 51.8 3.90 13.5 9.62 72.2
Xinbai3 Late April to early May Yellow-white
HHES S AHTRIZESH A B 43.8 3.34 13.2 8.77 70.7
Xinbai5 Late April to early May Yellow-white
HHE6S AHTRIZESH LA s 50.3 4.10 12.6 9.40 70.7
Xinbai6 Late April to early May Yellow-white
HHE- S AHTRIZESH A yE 51.3 3.81 12.6 9.27 69.8
Xinbai8 Late April to early May Yellow-white
HHE105 4H R AH 46.5 3.66 13.6 8.07 68.4
Xinbail0 Late April Milk-white
NSRS AA TFRIESH A yE 51.3 3.74 12.7 9.21 72.6
Keshanbaimi Late April to early May Yellow-white
3 Wi BAARSE 10 MR SCHER IV 57 R N 9.3%~34.9%,
> v

3.1 BAMIEMRFAERIMROZH#MSHEX
{3

AR A& A L A 3 B 0 S5 5 R
IGERR , 5 PR CE b B P 20 S5 21 PR o J 0 90 [ 4L
FEAE S DR YR B o (1 PR 21 PR S B i s %2, (T
HERE N EjPSY24° 9l 45 L2 MU AE H AR TS 3 R (1 A
Folt 5 SR YRR AN B LT R R YR Y (H
TR AT R MR 1) A S RS A R R
PRUEAN Y, £ TR b B 8 1L 2k
‘ri[ﬂ]o

TR T Z RIS 2 A 25 S
PP AR S ZBORE N BB S Mg AL 2 FEMERY . JE
WA, B REAE 10% 0L L, REIMARA 7010 L
B R, SRAZANGE AT T 224y HEAE R BT BE
PR E REEEE S E T ERE AR
SEVRIR AR 57 R BON 11.8%~48.9% , A 5 R B K
[ A B, N R R B B . AR RS9
BT T PRREAE B 905 S Stk ) 2 R, 45 SRR,
106 1 1 PRIAM AT o 7% 00 P S0 0 B SR S AR L SR S

ZIEPETEHON 2.64~2.95, B T AR FR BRI o) B 3,
FABVEIR A2 57 R AU AE 10% A L, i B AT REAT
Tl IR (R R SR 2 FEVE R SRR R S
O TV TEE T R RS R SRR TR
HORICARBEE TR AR 5 R BN F 5 5KALA
SO BT TE S R B AR — B, B AR S R BN Tl
NP FESE R, JE DL R B B IE A K. At
R F AR BT R N AR A R e,
I, 7E A AR B I, B RRIRZLA AN 5 B A
AP TC , AR Mk B KRR F AR R

AU SR S AN [ AR 18] 8 3 A7 72 AR SG R A
WEFER ], R b S RS R SRR Rl T2
SRR TR R AR LAY AR AR, Al
Y& RS BOR R ORI R R
J3RE B AR R 2 AR R, 1K S TN T e A R
B T TR 5 1 R S R SR
o BEAR AR A SRR SR/ IR, A A
FIBT FE 45 REEAR — B0, R TR L RMEIRAEREATE
3 RAH I o 2 B TR, i ) R
5 RSLR/NT I R B REAE (0 K R mT A
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