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Genetic diversity analysis of phenotypic traits of sweetpotato
landraces germplasm resources in Jiangxi

XIAO Man-qiu, LAN Meng-jiao, WU Wen-sheng”, PAN Hao, ZHANG Yang,
HOU Long-ying

(Institute of Crops, Jiangxi Academy of Agricultural Sciences, Nanchang, Jiangxi 330200, China)

Abstract: [ Objective] This study analyzed genetic diversity of phenotypic traits of sweetpotato landraces germplasm
resources in Jiangxi, so as to provide reference for the innovative utilization and genetic improvement of sweetpotato
germplasm resources. [ Method ] With the support of the Third National Campaign of Crop Germplasm Census and Collec-
tion, 111 samples of sweetpotato landraces germplasm resources collected in Jiangxi were used as materials and their 22
phenotypic traits (14 quality traits and 8 quantitative traits) were determined for 2 consecutive years from 2019 to 2020 in
Nanchang. The genetic variation analysis, correlation analysis, Ward method cluster analysis and comprehensive evalua-
tion were conducted to evaluate genetic diversity of these sweetpotato germplasm resources in Jiangxi. [ Result] For most
of the 111 sweetpotato landraces germplasm resources, the color of top bud were light green or green, the top leaf and
complete leaf were of incised shape. The colors of top leaf and leaves were mostly green, the main leaf vein color, basic
leaf vein color, petiole predominant color, basic petiole color and stem predominant color were mostly green. The plant
type were mainly semi-erect. The storage root shape were elliptic or anomaly, the skin color of storage root was mostly
pink, and the predominant flesh color were orange, light yellow, yellow or white. The Shannon-Wiener diversity index
(H') of 14 quality traits ranged from 0.31 to 2.01, with an average of 1.20. The H' of storage root shape, predominant
skin color and predominant flesh color were relatively high, higher than 1.50. And the H' of leaf color was the lowest.
The coefficients of variation (CV) of 8 quantitative traits ranged from 12.15% to 60.56%. The CV of percentage of mode-
rate root and root number per plant were relatively high, higher than 50.00%. The CV of diameter of stem was the lowest.
Meanwhile, the H' of 8 quantitative traits ranged from 1.38 to 1.50, with an average of 1.43. The H' of percentage of big
root was the largest and the H' of length between nodes was the least. Length of main vine was extremely significantly
positively correlated with length between nodes (P<0.01, the same below) , and diameter of stem was significantly posi-
tively correlated with number of base branches (P<0.05). Furthermore, percentage of big root was extremely significantly
positively correlated with number of base branches, but extremely significantly negatively correlated with length between
nodes, root number per plant and percentage of moderate root. Tested 111 sweetpotato landraces germplasm resources
were divided into 4 groups which varied widely in traits under investigation. Three germplasms with elite comprehensive
traits and one germplasm with high dry matter content were identified, which were Beiguan white-flesh sweetpotato, Shi-
yuan sweetpotato, Zhoushe yellow-flesh sweetpotato and Xiushui big white-flesh sweetpotato. [ Conclusion] The majority
of phenotypic traits of sweetpotato andraces germplasm resources in Jiangxi have obvious variation and rich genetic diver-
sity, especially the traits of storage root have great potential for genetic improvement. The genetic relationship among
landraces germplasm resources of sweetpotato is uncorrelated with the geographical origin.

Key words: sweetpotato; landraces germplasm resource; phenotypic traits; genetic diversity; Jiangxi
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Table I Number and origin of 111 Jiangxi sweetpotato landraces germplasm resources used in this study

e KGNS WSS b MRS RS [he SN

Test number  Collection number Location site Test number  Collection number Location site

S1 P361130107 WM R LR S WA |S57 2017361341 JUrL ik BA B S KB
S2 P360502027 BARTTRK XA FN S A R S58 2018363210 MG S ESHE S 23R
S3 P360922061 BAT RIS S W Ok S59 2018363209 BN T 5 BPHE £ SRR
S4 P360424023 UL K Bl FHgEl ) S60 2018363608 e T AR L RE LR i
S5 P360982016 HATTEATT LA E RN | S6l 2018363615 e AR LR AR i
S6 2017363098 FTE BT S MR [S62 2018361216 HRN T E i EIG AEVDR
S7 P360424031 WL EK Bl PRI A S63 2018362333 PO BN L3 CU L DR
S8 P360423048 JULHTER T B BB R S64 2018362382 PN T B Bt 1148 R At
S9 P360281024 ST RO T AR R [S65 2018362346 PoM T BN ERIE £ R
S10 P361102010 T E N X R AR S66 2018361254 T ELA JL AR AT
S11 2017363181 Mo AL £ 1122 S67 P360902007 BRI R M X L IE R S A
S12 2017361134 HNTT R AR LA U TR S68 P360922062 HENT IR D S0 OR
S13 P360423049 JUTHTER T B BB R S69 2018363723 T AR BRI R
S14 2018361601 N T E e ELRG A S A S70 2018362561 PR B B S i A
S15 2017362018 JUITT#ER S B & Kbk S71 2018362543 ST BAESE S g i)
S16 2017361116 BN TR A Bt T UK &R |S72 2018363176 BN TS B HIKIE 2 R4+
S17 P360424026 UL K Bl FHgE ) S73 2018361304 TR T AT IX S 5 AR K
S18 P360983049 AT R LT BRI R S74 2018362563 P TR B i & AR
S19 P360502026 AT IRK XA 2 A el ks S75 2018363211 BN 515 BPHE & SRk
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S21 P363321026 i LR E A AN S A AR S77 2018361634 T E P HL I AU R A
S22 2017361461 JULT 7K A& B3 8 & dutRpT S78 2018361650 M T g ELI GBI
S23 2017361354 TR BA & R 1L S79 2018361658 M T i LR AL LR PR
S24 P360202013 ST S VX AR AT S80 2018361649 T A P LI J LA IR
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Table 2 Variation and diversity analysis of quality traits of 111 sweetpotato landraces germplasm resources

EZ/N FRHLIE B ) o3 A1 5% (% ) Description standard and frequency of different phenotypic degree H'
Trait 1 2 3 4 5 6 7 8 9 10

T2 (0 ke ES3 B+ % 73S ) 1.28
Color of top bud (40.54) (35.14)  (720) (15.32) (0) (1.80)

Ttk [5] (=) L XN =S e 1.14
Shape of top leaf (0.90) (0)  (19.82) (540) (17.12) (56.76)

TGt ¢2, Hg S Lk (S R k3 1 i AN 1.51
Color of top leaf (27.03) (39.64) (9.01) (811) (2.70) (13.51) (0) (0) (0)

mRIER [5] (=) L PRl = Bz 1.24
Leaf shape (1.80) (0.90) (14.41) (541) (2523) (52.25)

i S S S O T I W et o 031
Leaf color (3.61)  (92.79) (0) (3.60) (0) (0) (0) (0) (0)

Rk Hag 23 H R 3 E 37 1.35
Main vein color (18.02) (36.94)  (0) (0)  (2342) (21.62)

JikHE EEeN 5 k5 kS 03 1.39
Color of basic leaf vein (7.21)  (30.63) (27.93) (30.63) (3.60)

AN EE Bt 23 e+ 5 % 0.81
Predominant color of petiole (1.80) (71.17) (22.52)  (3.61)  (0.90)

WAL B ES3 % ES 5 1.03
Color of basic petiole (2.70)  (58.56) (28.83) (9.01)  (0.90)

EEE S £ 5K R % W5 1 0.80
Predominant color of vine (1.80) (77.48) (5.41) (11.71)  (3.60) (0) (0)

REY FERVANE N VARG k7S 0.66
Plant type (0.90) (68.47) (30.63) (0)

512 Y mgiE Y KYiE WY Mg @HE i ANHLI] 2.01
Sweetpotato root shape (450) (11.71) (2343) (8.11) (7.21)  (10.81) (3.60) (7.21)  (23.42)

BT S| ki [F3) i T LiEal a1 %o S wE 157
Skin color of sweetpotato (0) (270)  (1.80)  (16.22) (22.52) (36.04) (0) (18.02)  (2.70) (0)

b I ERE) H R i} W AN ke 41 ®e % HE 170
Predominant color of flesh (18.02) (22.52) (20.73) (11.71) (23.42) (0) (0) (0) (2.70)  (0.90)

* 3 HNIHHERAHRFREHEERNTRERR SEESH

Table 3 Variation and diversity analysis of quantitative traits of 111 sweetpotato landraces germplasm resources

WiH ZEHA (mm) IR (em) R FERK(em) TYE(%) PRRESEH KER%)  PEE%)

Item Diameter Length between Number of base  Length of  Dry matter Root number Percentage of Percentage of
of stem nodes branch main vine content per plant big root moderate root

i KAH Max 7.76 27.07 24.00 266.33 41.18 7.40 100.00 55.41

e/ME Min 4.42 3.00 2.67 45.00 23.51 0.20 31.17 0

S-H4{H Mean 5.76 11.99 9.72 132.03 31.25 2.92 70.75 19.74

AR5 FE(%) CV 12.15 39.01 33.92 38.64 15.70 52.38 2328 60.56

H' 1.47 1.38 1.41 1.43 1.40 1.40 1.50 1.48
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I 5 575 TSR ) R € AR 5 400 2, T =200
o, M EE R =M, S FE e R EE
RE ARG, 2 K & R B>, T
VIR, R B L, R TIN TH 28
S5 IV SBER AL (& RN IAR 32 (6 2 e s o, T 32
BURBRZIALOIE , B £ 2R OIE R BT
O, BN FEONIRE G, 2 h S TYRMAE
g, FEHTEE S0 THEEN . BkmsE,
Jo R RT S P RO SR 5 SR 34 4 ik, VPG
D5 H A SRR N RIS ) 3R A R Y
FETENT I 22 5%, R F R —Hb IX AR 145 28
TE A IR M X SR, TE B I A Ik
2.4 BRBHEHERATWMRER

RPE R ELE R, L& K <160.00 cm, LRk 4h 2
#>4.00, T4 %>23.00%, K 2 5 >85.00% N bp
P, LIy T 2 o 8 s e i a2 Hh 30 25 B MR AR
SRR YR T 1, B A O AT
A HEEOE ., Hrh A OB CRESR SR
P361026018, [&12-A) R4 F HEH i B ELRUXI 45, >4
Mo EZER FE RN T, R R AR B SR B
RN AR R 0 B AR R B R R 24
21300 kg/ha, &K H156.00 cm, T3 T4 %
$928.61% , TR BARREE HH N 524 R KR Ry
81.52%, -2 2K 5 16.42% ; 471 bel 41 % CRAE S5
“HP360502026, [12-B) R4 HH R /KX AF S |
B A (B S e N W Y i) AN 2 e R
TR B 2444 72 B 23700 kg/ha, SF-45 32 & K
9104.00 cm, FH T2 K124.20%, -1 BARR 25 255
9484 R H46.08%, F-H4 R 2R 438.94%;
Jil 45 02 CREEH 52018363261, [K12-C) R 4E H
FEBEKES Y FEHTE T %R 55
FEAE B0 TE RS B FIE 245177 52520700 kg/ha,
WK AT8.46 em, TR H26.51%, F-
FRRGEERON A3 P RE RN 84.15%, -1 h

Table 4 Correlation analysis of quantitative traits of 111 sweetpotato landraces germplasm resources

PR EHERE RHLERS HR SR ES-3N T RERESES KR

Trait Diameter Length between  Number of base  Length of Dry matter Root number  Percentage
of stem nodes branch main vine content per plant of big root

T Length between nodes 0.02

HFR/ L Number of base branch 0.04 -0.09

F =K Length of main vine 0.20% 0.32%* 0.23*

T#7°% Dry matter content 0.11 0.09 0.06 0.07

BARRAE KT Root number 0.03 0.07 -0.09 0.11 0.05

KEZA Percentage of big root 0.09 -0.30%* 0.27%* -0.07 -0.07 -0.25%*

Hi 2% Percentage of moderate root -0.10 0.25% -0.26% 0.04 0.02 0.21* -0.85%*

SR A I 3R B (P<0.05) R 5 25 (P<0.01) #H 2¢

* indicated significant correlation(P<0.05) and ** indicated extremely significant correlation(P<0.01)
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Fig.1 Phenotypic traits cluster analysis of 111 sweetpotato landraces germplasm resources

BRH14.78% 3B LEA PR S S IR BT 2 A
W (PE2) , Fe M 2 EH AN, A 7 5 £ H 221 7 o
T B 3 7 A T 1R

AT H 2y b 7 YR et 10 TR
FRETGEIR , HOMAB KR 8 CREE S5 AP360424031),
J& T MSHE, HHOE I TW%840.40% , %R0 TR
£ H LT B K Bl CHERIA R, 76 24 1 2 45 404F
DL R b7 s, 2% e 1 R L E P R IR, 7
A B R4 7 10200 kg/ha, AR A e Ay
SR B SEAM KL

3 hie

FAMER ELAA B 5 U A R s i i A
ANEEE T X 53 H AN ) 1) e AR, il R AR 1k
AR REEI R SeAL G B R FE ik . W H S Fh o
UG R MR IEA TR AR 43 BIT , S 5 0 5 5 TF
Y i B B, A A5OR) S 5 9E UR A i
(XA 2256, 2015 EDKAGAE, 2021 ; WEHL Y 45, 2022)
AR, ZICGE Mgz b T K (B 5
5,2019) e (RS, 2021) R (GRAEI R AE,
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Table 5 Main characters of phenotypic traits in four clusters of sweetpotato landraces germplasm resources

PEIR iH 25 Cluster

Trait Item 1 i m I\

2 FA%(mm) I Mean 5.62 5.97 5.82 5.82
Diameter of stem TRFEH(%) CV 12.27 14.12 12.73 10.21
A (em) I Mean 9.86¢ 12.16bc 15.21a 13.33ab
Length between nodes B RE(%) CV 38.12 34.81 40.46 30.51
ek Y{E Mean 10.23ab 10.94a 8.24b 9.05ab
Number of base branch 5 FRE(%) CV 33.36 37.36 3425 27.86
F&K(em) ¥I{H Mean 110.22b 146.57a 157.18a 142.40a
Length of main vine 5 FRE(%) CV 42.16 2821 36.56 34.60
THHE(%) I Mean 30.10b 31.70b 34.70a 31.02b
Dry matter content 5 RE(%) CV 16.71 12.86 11.40 16.02
PARRLE R (& Mean 2.68 2.58 3.62 3.13
Root number per plant ASERE(%) CV 52.68 65.01 43.84 48.52
REH(%) HJ{H Mean 71.24a 75.05a 60.40b 72.43a
Percentage of big root 572 (%) CV 23.10 21.50 28.51 20.87
FhERR(%) Y Mean 20.15 18.48 21.03 19.27
Percentage of moderate root A5 FH(%) CV 60.60 67.07 66.10 56.34
T 2§45, Color of top bud LR % % 53 Lk
TR Shape of top leaf el i NINIA LI [ NN
{5, Color of top leaf 53 % 53 o gt
I FFEAR Leaf shape 2 = = LB
-4, Leaf color %% %5 25 2

it 32 Ik 5. Main vein color ES RGeS S 53 #®
fikF £ Color of basic leaf vein 574 e e 2%
149 32 {4, Predominant color of petiole Z 2% o L
Wi%LAt, Color of basic petiole 2 ESRE 23 R
Z£ 3 (%, Predominant color of vine Z% 25 25 25
#474 Plant type 2 EST ENT Bt A EStna
29, Sweetpotato root shape K 25 e 2l i 25l 21yl
7 F {4 Skin color of sweetpotato FAEANG: [N AN iz biiEAN
4 F {6, Predominant color of flesh AN AT G IRHE

[l AT HE RS A RN 5 8RR 22 5 B3 (P<0.05)

Different lowercase letters in the same line of mean indicated significant difference (P<0.05)

o, 25026018

FW’ ¥0200h

i
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Fig.2 Photos of three elite sweetpotato landraces germplasm resources
A:jt%E/t‘%;B:EE]@I%;C:J%%E%‘D%
A :Beiguan white-flesh sweetpotato; B: Shiyuan sweetpotato; C: Zhoushe yellow-flesh sweetpotato

2021) FEAAED B BT IO . F R AR R AR5
IR AZ IR0 B ST T R RRL A SRR, d 2R
R P I ) 2 B B DG BE . ARAT ST 20 AT 1 111
DTG H 2 b 5 i S R 5 224 R IR 1 8 S i L
L Z R, R R B, 8 B MR B 7 S R A

12.15%~60.56% , H' 3 1.38~1.50, 141> Ji 5t 14 1R 114
H'70.31~2.01, 5L 45 (2022) B 58 25 S A
— 30 He BRI X A3, W 151l b R
PIH' 115, 70 MR P2 H R 1,58, B BT
VEHL T H E R R IR R R 2 AR S PR R
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WHE R, AN, YR H 2 BRI, 3R
RIMR B 58 0 2 R, ) 3R B S A S MR R
EER N tig i g R W S I v = A T3 G e

B BT R VEY O B ERCR 1t &
Frre & (Wang et al.,2018) o ASHF ST 38 33 A0 5 40 Hr
K, FERK G ZEERMIE R W
TEAHOG, XA PRR R A B H R R A B R
H AT, 76 H 25 RP e 7Lt o in s 0 2 e 8 (9%
etk ,2013) . BEAN , ARBFIT 4 S R, KR 3
Oy RCEUE R R IE A, 51 R | TR R R R 4
SRR 2 TR O, R H B b Rk S PR
PR YIMISE , SR AT 7845 50 U5 5655, 2011 ; bk
BLIF5,2022) A3, IR ZEYIE B 5™
AN T I, MR 2 E T L R CR
P —AEr R R fE . H S H A g
(VR PR 56 22, Ho b 1 RN b S e T S
IR (T B HESE,2015) o X SEZER AT N H EH A
PR AREREAG RIE T RIS 2%, ik d KE
SRA i BN TR SRR s, B PR IR A R 2
[, S AR B I LR A T 5 &R
PEFE

AHIFGEXS 117 H 28 1 5 o o 5% AR A 7 SR 24y
BT, AR LAk DU S RE AR A B R i v
o R 22 SEBR R T RS B e K R
B TR MR RS B R 22 ek, Sk
BT R IRAR BRI B R R ER A
IR 1 22 S 0 A VTP H 2 5 b B VR A
TR SR K, A — R, 5 U805
2 (2022) T 3B IR A8 A B R X 177403
2l B R B A BT A SR AL, P R
S HERAE R 2 AR G TR S AR ICE 2 e B4
X H 2 ol o B R R A T ) 25 2 s R a2 T AT
(o BEAN, DU RZAEF BT USSR R, AN R 2
Tofo 50 B9 WAL A7 A M PR B S B M A RS, AN
[Fi) Ao I [0 36 2 5 1 /N5 b R VA7 5 ) G
FHOEME , FBH VL VG H 28 b 5 b 5 8 RN A7 76 B 21
HOFESRRE , S A 222 (2015) BIFIT 45 2L, B AL
FIEASFRIC I AN 17605 v ) H 2 b 5 o o e A VR
WA T IR 1 A 28 (2S5, 2022) 2R (T ERBE
85 ,2022) SEHABAEY R TGRS ZREE BT IEST
LA BRI 45 5, o e g SR B AR P R MR A7
SEPURI PR B AL [RIE FH , £ 7 e b Bk Y506} e ot % Dt
P BT BRI B

T AR R S E AR MR A 2 R R RO
8 S FECR IR E A BTG IR T 58 PR

gL ZREME T, SR Fh T SR S R F 1 B 2
BB R 5%, 20205 BB 0545 ,2022) . fHiR TR
YRR 0 55 52 2 32 % 5 N B LRI T b e
P S5 IR R S, S EOE TR R R A 2
RIMRTT R AL Z AR T B — e R B . Bl
FHEHEAR AW LR, N 7K X 53R
AT AL ZREE AN, 45 A R MR IE AT SR 1 4
BT, A Bl T VRS T b 77 3 48 o O e P bR A 1 I
AZYRA S0 I N T A e R (Xiao et
al.,2023).

4 #ie

LV H 55 M 75 o o 9 O R R MR S 8
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FE, n R A REA
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