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Collection and Identification of Wild Fortunella hindsii
Germplasm Resources in Gannan, Southern
Jiangxi Province of China
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LAI Shengwei, XIE Lifang, NIU Wangcui, YAN Xiang, CHEN Zhaoxing
(Institute of Citrus Science Research of Ganzhou, Ganzhou 341000, Jiangxi)

Abstract: Through cooperating with the fruit industry authorities of counties (districts) in Gannan
(southern Jiangxi province, China) and visiting fruit farmers, we conducted the survey of wild Fortunella
hindsii germplasm resources and collected 716 samples for phenotype characterization. The F. hindsii germplasm
resources were found in Anyuan, Longnan, Zhanggong, Chongyi, Yudu, Xinfeng and other counties (districts )
in Gannan, Jiangxi province, China. It can be divided into wild and artificial transplantation, and the main
habitat is primeval forest, forest, valleys, hills and bonsai. There were phenotypic variations at 16 traits
including tree posture, internode length, thorn number, thorn length, leaf length, leaf width, petiole, leaf
shape, wing leaf, leaf tip lack of engraving, single fruit weight, fruit surface main-color, fruit surface
variegation, seed number, oil cell obviousness, and peel thickness. Based on the phenotypic datasets, these
samples were classified into four categories at Euclidean distance equal to 17.5, and further less than 14 into 8
subgroups. Principal component analysis was performed based on 16 traits identified 6 principal components with

eigenvalues greater than 1 and associating with agronomic traits. To meet the need of citrus industry, 3 thornless,
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34 seedless, 67 big-fruit and 12 late-ripening were selected. To sum up, the results of wild F. Aindsii in Gannan

have clear valuable for the commercial breeding of new F. hindsii varieties and the development of the citrus

industry in future.

Key words: Fortunella hindsii; germplasm resource; investigation and collection; identification and

evaluation ; Gannan

e E R R AR AR IR b 2 —  BUE e
J& AR R rh K 2 2R AR IR IR E . bW
(Fortunella hindsii) , J& T =& F &g, 2 K
Y B RS IE B T A A T AR
FE 0 B A= 5T, R A AR A SRR 14
MHAE Y 2E R T o & AN OO PEaR P
R 4f, 1 H IR I7 KUIE Rz ik L 8 O 2 BRI
M ERA RSN ANED . BBt R,
Ll A B S AR e ARE A B I A 45 AT 210 d
A, AR A AR LR Y IR AR IR
FEHLIE

20 tH42 90 AEAR LIk | Bifi 5 ATEAR 7 Ml 1 A i , %
M RS R b R 5 oK e e R R AR AR AR
Ml S AR B AP AR, BT ROF R T U
MR = BRG] T B AR 200 Kk
B F & Z R4 K0 B A= B o 9% 5 ok 52 B
RN EF HARHEEM RS R, R L
PRAFEF A= AR, TR S AN, 2 ki I R
PER B TS 76 28 B B JEAS D 3k J2 s o 9%
TRORy AR AP B S BRI BT B, —
TR, X o 05 Jie S5 0 MR B 78 & IRIT42 48 2
A AT ERZEAR N BTG GEIR, B A
ik S A SO o I A AR SRS 1 RR DA AR L 4
M FEXTI | Ao ek SRS B AR RR T
TR s R R EE R oA i g 2 R L 4 At
FACH B OIS A 1, ISR AL 58 38 L 4 f s 4%
Eefbo Jy—Jr i, i th A Z MR 5 A 7 SEBR A )
A BP9 5 11 A At ) S 0 7 B e KB
SR AETL PG | R B R R L A B
AT BB SR LA s R RIS E TG AR %k
RBP4 A AT AR , I LA A7 it R B A 1
&t

YT A2 S A R T A 1 5 i 5 g e DX B
A A B AR A S AT 2 B R, A i
DX IE T A AR SR S K, DR X B2 IS AT
(4 B A 1L A D BT DR A T RO E DR AP 2R
Gz o ABPREAEFE R HEAT 1 BF A Ll A AR BT B R Y
RGP SR R e TR AR 1L A A

JRCGEUR 716 13, AR PR 8] 2 RO 1 56 5 O 0 £
— PR OE R BRI, G708 T REIE A 7 b 75 3R
DL AR5, D 5 AR LA A o 5 DS AR A
FARUE T 225 T5 SR SR, AR TP A
RO S A= LU AT R BT A

1 MR57TE

1.1 MEREBRNASSE

PR AE 2022 4 10-12 At 5 & H (1X)
Folb AT 1AV B VTR, X 65 g H X7 AR 1
SR TR A A TR A . 2 R IS i

FGTPORAEH AT LS Tk R WS
THOLAF AR R

Wi J X6 R A 2o A e A BT A R S R R TR A
R Y RS 12 A R I ) S R RS AL SR 12
0y KA o i RS — S I . R R
716 By FE S EUR E H RIS QR0 70%) , 5 AW
JEE 290 70% H. ki G B 14 DR 6 6 [l 3 M 7l A
FERF AT BT 5256 = Ja A T MRS R AR
1.2 HERiEE

22 (I P T G YRl A R B A o )
P AT ARLES TAERR (v RS tR R A (2 1),
ALHE L (DA AR B A RR A SR A 7581 )
o GBS I RS EE (UERS I ge i ki) s i A
KB R SEEE MR SR AR R E
ESIZiEE € SR NP Sn | RPN v g (TS
LR Y TP/ R T O N YT [ - S
R R8O A BRI 6 AR L,
CRY/ &
1.3 FRFENRT

BERAE SE R 5B 716 13 i G R ARAT Tk
T A A B 2 I 5 T S B S M GRAE T
T —F P BLAR BSCHR P~ R4 TR R PR A, X5 v e S Al
T BARRI DA S5 M B A T DR A
1.4 ZELE

FIIFH Excel 2019 B4 TR A5 1A 7L L 4)
Bt , f# FH SPSS 22 {4 i 47 R 2L 40t . E o 4
Mrég .



2 4

B 5545 « SR T AR 1L P R A S

239

F1 HoEROSRREMHIE
Table 1 Trait classification and its description of partial trait
M43 RN
Pk R S Ptk e 59
. Trait . e X Trait . e
Traits . . Trait description Traits X . Trait description
classification classification
REILIEN S IS A B, =30 cm AR K B, >10 cm
L i W, 10~30 cm LL i i KR, 5~10 om
§55) I TATHA & 45, <10 em bl 56 BT 5k, <5 em
I i IS >5 cm A IS >5 cm
TL h 1 ~5cm Lw i 3~5cm
7l <l cm 21 <3 cm
Ay I‘ JeRhF e M E ] IS KERT 25K
SN 0> &2 F P s KT 12 f K
h B 3~5 AT bl KE/NTRMKE
% EF5SAFFLLLE AR LR ¥ <3 mm
SR 52 5 # PRI 1 T i 3~5 mm
0CO IR AE<S N em? e >5 mm
h PR S AR TR AL K
NI 5~104/cm?
fi AR T IRIE LR S
W IHIE=10 4> /em?

IL: Internode length; TL: Thorn length; SN: Seed number; OCO: Oil cell obviousness; LL: Leaf length; LW: Leaf width; P: Petiole; PT: Peel
thickness ; The same as below
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21 HELSHMRARNAESKE

TR 2 7 5 Pl DCOUSC AR 21 B A 1 A A B 5%
W76 6y (3R 2), FEORIT 20w Jerg FH 57525
TH AR FE (X)) o Horb 673 (3 N RS A il ot 5%
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Table 2 The collect information of Gannan wild Fortunella hindsii germplasm resources

A 2 3t S DAL R 2 P ARk 2 2t el M, A Jt
AR g By A R R BT IR . o o B PR B 2 4
DX R IR R I, d7 63.83% . INEFAE 5T B 1 b 3

AT RTE , B AT 7E 5 e SRR A 25 M A A B 4t
HIHL X, 26 BEAE 25°N A2 47, 3K AE 271.5~417.8 m,
Ho N TR R A AT 7 RN T 2R S ECR 5 3

KIS SRAEH S A A Tk (m) L Atk (%)
1D Sites Sites code Habitat Altitude Number Percentage
001~017 LAY CF TS 271.5 17 2.37
018~033 G =H 1l SBS J R AR 417.8 16 2.23
034~041 Jem B LR NTAH, 785 353.7 8 1.12
042~062 T ok A B ZGD N LR, b 315.4 21 2.93
063~213 e ARt YK N TR, IS 277.8 151 21.09
214~670 JerE I JH NT M, bR 271.6 457 63.83
671~706 Hoiib A SS NTHAE, 1147 149.8 36 5.03
707~709 55 S H CcY AR AR 360.1 3 0.42
710~712 TR YD 1Lk 3432 3 0.42
713~716 fHFEgan XF 1Lk 297.8 4 0.56

CF: Caifang; SBS: Sanbaishan; LR : Liren; ZGD: Zhangguduan; YK : Yukeng; JH : Jiahu; SS: Shashi; CY : Chongyi; YD: Yudu; XF : Xinfeng
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A-F: Primitive habitat of Gannan wild Fortunella hindsii; A: Bonsai; B: Hills; C: Artificial transplanted, hills; D: Valley; E: Forests;
F: Primary forests. G-1: Tree posture of Gannan wild Fortunella hindsii; G: Upright tree posture; H: Open tree posture; I: Draped tree posture
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Fig. 1 Habitat and tree posture of Gannan wild Fortunella hindsii germplasm resources
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TP: Tree posture; The same as below
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Fig.2 The plant individual characters of 716 Gannan wild Fortunella hindsii germplasm resources
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LS: Leaf shape; WL: Wing leaf; LT: Leaf tip lack of engravin; The same as below
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Fig.3 The leaf characters of 716 Gannan wild Fortunella hindsii germplasm resources
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SFW: Single fruit weight; FSM: Fruit surface main-color; FSV: Fruit surface variegation; SN: Seed number; The same as below
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Fig.4 The fruit characters of 716 Gannan wild Fortunella hindsii germplasm resources
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Table 3 Correlation analysis of agronomic traits of Gannan wild Fortunella hindsii germplasm resources
. o HiE Al gk MR MR . L, M R Rm Rm R i Rz
LE2N Wy o / - Ly AL S o | JEN o R 1A
. KB H i3 K mE Bzl EE O OFEE e B JERE
Traits TP P WL LS i3
IL TN TL LL LW LT SFW FSM FSV SN PT
0CO
W TP 1.00
AR T 0.09  1.00
FPHCE TN -0.15 -0.06 1.00
B BE TL -0.14 -0.05 0.19 1.00
R LL 0.11  0.01 -0.15 -0.05 1.00
R e LW 0.03 -0.01 -0.06 0.03 054 1.00
4 P -0.06 -0.20 0.14 0.10 -0.08 -0.01 1.00
F WL -0.09 -0.02 0.05 -006 0 0.06 -0.01  1.00
HE LS 0.01 003 0.02 -006 003 004 007 -0.02 1.00
gz LT -0.10 -0.08 0.04 0.01 0 0.04 001 011 0.01 1.00
PR SF -024 -0.05 0.1 021 -0.03 0.02 011 -0.15 -0.01 0.01 1.00
JEHE FSM 0.15 0.11 -0.19 -0.03 008 006 -0.09 -0.10 0.0l -0.13 -0.10  1.00
SRIIZR {0 FSV -0.09 0.02 000 -001 0.07 005 -0.03 001 -006 0.03 003 001 1.00
FhFHoE SN -0.18 -0.06 0.09 014 -0.02 -0.03 0.14 -006 0.03 006 029 -0.09 002 1.00
IR R OCO  0.02 005 0 0 -005 -003 -0.01 0.04 0.07 0.06 -0.08 0.01 -0.I5 0.07 1.00
MKz JELRE PT 0.03 003 0.07 008 -0.12 -0.02 013 -0.01 006 -0.01 0.03 004 -0.11 0.08 0.11 1.00
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Table 4 Components analysis of agronomic traits of traits of Gannan wild Fortunella hindsii germplasm resources
PER ES'% FHisr2 EWGr3 EWSr4 F1isrs FEHisr6
Traits PC1 PC2 PC3 PC4 PC5 PC6
W4 TP 0.062 -0.292 -0.273 0.152 -0.102 -0.053
RELIRSERIS -0.018 0.085 -0.048 0.105 0.607 0.090
FlECERE TN -0.040 -0.040 0.145 0.081 -0.087 0.419
FlH B TL 0.112 0.101 -0.097 0.097 0.058 0.557
MR LR 0.532 0.018 -0.007 -0.040 -0.006 -0.042
R SR LW 0.569 0.001 0.046 0.048 -0.028 0.094
A% P 0.020 -0.003 -0.073 0.143 -0.558 0.013
WL 0.077 -0.279 0.475 0.048 0.067 0.174
HIE LS 0.043 0.203 0.049 0.246 -0.124 -0.491
M2 LT 0.051 0.066 0.453 0.025 0.044 -0.140
UL E i SF 0.024 0.463 -0.113 -0.093 0.009 0.045
R FSM 0.080 -0.024 -0.355 0.073 0.161 0.015
JRMiZeta FSV 0.019 0.097 0.049 -0.405 0.112 0.023
FpF % SN 0.020 0.476 0.043 0.083 0.052 -0.132
AR OCOo 0.014 0.074 0.206 0.462 0.261 -0.110
R JEE PT 0.026 -0.020 -0.104 0.458 -0.017 0.224
FFHE{E Eigenvalue 2.015 1.570 1.340 1.297 1.104 1.027
TiHk% (%) Contibution 12.592 9.815 8.377 8.103 6.898 6.418
15k * (%) Cumulative contribution 12.592 22.407 30.784 38.887 45.785 52.203
TeH Tekf KA M2
Thornless Seedless Big fruit Late ripening

PR AT 5
Superior germplasm
resources

POyt
Control

FEET ROV ER A IR B, @ = JORF LA AOSREE, RO T em

The white arrow signified the thorn of the wild Fortunella hindsii, and the white triangle

marks the fruit of seedless wild Fortunella hindsii, bar=1 cm

&6

Fig.6 Part of germplasm resources with superior agronomic traits
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