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Identification and Analysis of Resistance to Foot Rot of Sweetpotato
Germplasm

LIU Yenan!, HUANG Lifei*", HE Xianbiao', LIU Weiming®>"

(1. Taizhou Academy of Agricultural Sciences, Taizhou 318000, Zhejiang, China; 2. Crop Research Institute, Guangdong Academy of Agricultural Sciences,
Guangdong Provincial Key Laboratory of Crops Genetics and Improvement, Guangzhou 510640, China; 3. Taizhou Vocational College of Science and

Technology, Taizhou 318020, Zhejiang, China)

Abstract: In order to explore the field resistance identification method of sweet potato (Ipomoea batatas) foot rot
and to screen resistant germplasm, a total of 81 germplasms with resistance or other traits were identified after
1-3 years experiment, and the disease changes in different growth stages of sweet potato and the effects of
different resistance grades on the yield loss rate of fresh sweet potato were analyzed. The results showed that
among the 81 germplasms, 24 and 11 were highly resistant and resistant, respectively. From 90 to 120 d of growth
stage, the disease changed obviously, especially the proportion of grade 4 disease of the susceptible species
increased rapidly. There was a significant negative correlation between fresh potato yield and disease index (=
-0.978 1°), and the average yield loss rate of fresh potato increased by 19.35% for each resistance grade decrease.
At 120 d of growth stage, there was a significant positive correlation between incidence and disease index (r=
0.992 5™). Therefore, in addition to disease index, incidence could also be used as an index to identify resistance
to foot rot of sweet potato.

Key words: Sweet potato foot rot; Germplasm; Resistance; Incidence rate; Disease index
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H (Ipomoea batatas) NeAtFHConvolvulaceae)
HEBYAMRIEY, MUE SR BEL4E. 7
FiEE, MHEEHE MR, EEARMBERSERS, B
AT IRE . $Em e . TR E & Thael 2.
HEAERBEREED D S REEMA, H=ER
FIKHE(Oryza sativa). /W& (Triticum aestivum)Fl &
K(Triticum aestivum), AL, & EER Tk R
TEP R RMED P, WA S EH TS
AVERD N T4F, o2l X i X AR 28 35 1 22 2 b
Fho SR, 2010 WL G M T8 2 DX 4 B H 2
IR G IR )P, EERI N 7 Y]
A H 2 AR (B e th), FRBETRAE,
JEEAE YRR R, E g, R A
FHUGR, WG, MEDUE. 5 1200 LR
TLARWRM T TP AT, Bk &4,
PN 2L R I, BEAE T T AT XA AN g
K, HEMREEARTPOE TR, HZERERA T #L
BH B A 2 B ORI . 2011 SR8 2 BT
GRIEAT H AR RS, 25 BRI R R e PRI
FRIFER T ER, RH HAd A B4 07 iR
REHUAT I R CRB); 2013 45 A1 2016—2018 4EFFJ&
T BT Ia S, 2 B R S 45T A IS L
B, (HBGVRWREE B L MR IR B = 18 2 108,
2015—2018 4FXTHT A H 2 2L 32 25 Xt g i
7, HAE 1L DNETIXH 44 DMRERERE 127 7, E
B8 B )N SR AL (Fusarium javanicum) H % [A] &
7t (Diaporthe batatas)~ B EILZE 5555 (Phomopsis
destruens) TNFCH TR E (F. verticillioides) 2705k
JIW(F oxysporum) J& KR TIWE(F solani) 555/
¥ i (Sclerotium  rolfsii) ik B 34K 7 [X H (Dickeya
dadantii)%5 8 FREUR A, Hh X AR5 )5 B8 41 1 0 A
WH AR, HZFE0HEEE G RN TSR
AR, YRS AR, EIRE T ARBREIERE T
IR ST 7 H S B E (s (AR, s (AR 32 B0 R N
SRR ZE . IR A R 5 R
J& B S T TR S F B ) o R TUE R 75 10 255K, 7R
A H 2 R b S TR U AU, T R
FE B HUE) B AR S PS5 B s G il
SOoFmhik B 5V TLEER, MWILA M
Foft b S 5E Ak Y T PO AL R HTE 2557, 2019—2022
AR X 2 RURTERN AT, 1L 7 & 33.46 t/hm?,
PLHT g 137480 IR it AP 2 B 7 i 13,14 thm 3
77 154.55%1; SRILL T 790, ARERE 9 5Bt

A, IS TR R ASAT TGN, A6 o v
S, BEM T HEERRTER. FE MR
HEOHZERHART 621 5652 15, 2022
TELEWTTL AR IR 1 KRR, HH R A
TR RN 8.36%A1 10.71%, 7= &4 1N 35.62 Al
34.43 thm?, XFHES R 13° 1IRIER 62.13%, 7=
H17.69 thm?, ‘" A% | S GE%E | 545t
S HE T2 137187 101.36%F1 94.65%; 2023 5E) &
=1 SEWNLA G M T HCE XA H 2 5
WHEBATAERLR, 4R 6% 1 5 AR
13° (1 H I B0 AR 270 70N 4.38% 1 77.41%, 7=
B398 39.78 Al 18.25 t/hm?, HUR Mk 6% 1
SO RIS T 118.04%. I — R VIR
FAAEFREINA, 1EF 5 HPURE SRR
ERR R AT A . ASCEERT S T HE
FIRIE R . R EDRIG . PURPRR ] R
i POE B SRR, B 7R — D B I e F
[ 4 VB NPT P T T e FE AR, A H B RR
TP B PR LK .

1 MRATT %

1.1 #8

PR RN 81 13 H ZE (Ipomoea batatas)FF (37
1), Hh a5 1~45 BOTCRIE T T ARA LR B fE
YW FEHT 2018—2020 FFERAEM LA 870, T
79’ ‘UREREE 9 SUONBEAR, B IR AL IRAR
(1) 1 500 Z AR, 258 1~3 a HARIR I iE
TREE I H E R P A O s, B, R
o, P RS RREUT 45 I BRI EL RS
46~75 FhFRIE T & N LV RHEBE T Bl & MR
FWMEZFE T 2019 FEMLLT G E 15 58FE |
oL W 255, BITE LS, TTREE 5.
Wi 3 5 REA, EI U R A4 28 3R AF 1 1 300
ZUMEAE R, 4id 2 a HI ARG G (R B
S BL e AL AR O 5, BRCAR MR LF 1 30
BEFAEL: GRS 76~81 FhBTZ W& £ RHF B
VEV) 5 AR A T AR AL 1) 6 A% H 28 28 9
HAAFGER I A i Wi 2557, #1
AT 387, UG ARTE 130, LA, Wi
75, WIEE 3 5.
1.2 A%t

IR A H W) E 2815 S 48 e MUl g, T 2021
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Table 1 81 germplasm resources of [pomoea batatas

5 Code M5 Germplasm %45 Code  Ffii Germplasm | %5 Code  Fiii Germplasm 4’5 Code 5 Germplasm
1 117 22 19-71 43 20-76 64 T5-1
2 682 23 19-74 44 20-78 65 TS-2
3 779 24 19-79 45 20-87 66 T5-3
4 824 25 19-80 46 All 67 T5-4
5 194 26 19-87 47 A37 68 T5-5
6 19-11 27 19-91 48 A203 69 T5-6
7 19-13 28 19-96 49 A407 70 T5-7
8 19-14 29 19-104 50 A849 71 T5-8
9 19-15 30 19-105 51 T1-4 72 T5-10
10 19-17 31 19-107 52 T1-6 73 T5-12
11 19-18 32 19-121 53 T1-7 74 T5-13
12 19-22 33 19-123 54 T1-9 75 T5-21
13 19-25 34 19-125 55 T1-14 76 Wi 255
14 19-26 35 19-131 56 T2-1 77 Wi 38
15 19-27 36 19-133 57 T2-2 78 Wi 13
16 19-28 37 20-2 58 T2-3 79 L
17 19-34 38 20-9 59 T3-2 80 Wi 75
18 19-39 39 20-13 60 T3-3 81 W 3 5
19 19-52 40 20-23 61 T3-4
20 19-55 41 20-41 62 T3-5
21 19-65 42 20-47 63 T4-2

SELE WL AR W e 17 7R R VD IR RN H S R
R LT, 2K, ZH—BEEEAH RS
993 L7 B B0 ) AR L R OE R R R H AR R
YElE, mEH SR LE WS 130T 5 A
& 6 A Bz mitsE, 10 H R 11 H
EARER, REREIIE 100%. X5 5 H 29 HIT
i, 2200 80 cm, KREH 20 cm, ERALFNET HLZEFTIG
10 ¥k, 3ANEE, FEPLXAHES]. R+, A
fERREET, FREEHEASA, VERERY T,
1.3 Hik

WRIBRAE o REEK 90 1120 d i, X4
AN Fofr 54 L R 3 A T R 97 25 R0 15 i K
120 d BF I o BN o o AT 0=

RIRE. WEREOT  THHEE—HESER
PRI TS RECFME, RIESTA R D%
PR AR it T B P E AT 2 7 B
BRI

Sl THEAS [F AT A 23800 R
o REC 1~4 Gkt A el DLR R —Hik
SR IRBRRECT 1~4 QURBRIA AT LG, LREBCAR
I B B R AN )70 S5 0 1D R 9 AR 973 0 2 A AR A o

KRR 5 318 16 B M 43 A FH T R

Tl 14 R S A 1 Fe B R A 5 A2, il i 15 48
K 5 HE SRR, TSR R 2 ) H 2
JE RPN SRR R o

RIRFRAEFTHRRR 120 d FEEIHSE
. Pis P 3 NSRS RN RRE, 4
511590 d B[R] —Ff SR PR A A EAR DT, LAERIHAE
B 190 d IR A7 26 KBl e AR HTIE R AT REME .

REREFETHNRR 120 d%EE
IAREIEPL. P PP 3 AP EF
FEHL, 539045 90 d I ] — b5 0 175 5 AUV A 2 3
BT, DRI AE K 90 d B A0 H8 93 175 8 SR S50 e ol
JRAUME ) AT BB

e THE R — Ptk S5 g ) fif 28 77
SEIME, AR T XA [T A5 20 A R ) e B 7 T 1
AT 22 5 W T LU AT B S RO e i
PR

N € (b R S BUR <V DO p
T Fe e = B RINEETTE, DURIERECN
0 B = B E N RHR, YRS A FIPTIESZ
BERKE.
1.4 BAEHGH5HT

G B DPS 17.10 #4F, 25 8505y
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9, HEMRARR, FRKIEE; 14, EREETEA
U4 sl 4 R B, AR K IEAIER s 2 2%, fHbk
R e AR, B AR A B < B R L)
1/3; 3 2%, MAMRZEFEIBE AR, SibsE
B BB 173, BEDH 1 A0S 4 0%,
R 14 4 30 20 A 0 5 A MR R R 2, BRASHR A BB
FivEsy 5 2 LIAEE B 120 d W ER S TR i %
SERME, TP, IS TEEI<20; T, 20<H5 5 15 2140,
HT, 40<0itETREI=<60; I&K, 60<itHTEEI<80; &
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Table 2 Disease changes of control varieties at different growth periods

B, TETRE>80. PILEHER 2 WA, AEK 90 d I,
FURS LN PICITE 255), PLHTE 38°) Al
(I 137, DFE . W 75, WrERE 35St
FR R (R 1 I Ak T AR R SR B B, A i e B HA S
BREIE 7K, AT AN [R50 4 45 4 (] P 993 28 A
HEfRAC 2 RERMEEZES . 2 120 d B, FElEH
TR, SRR 4 A mE RS R S R R
KT, M 28.33~39.17 LT+ 83.33~92.50, itk it
SRINEE s S GRA [1)~F 35 R0 2 R0 1 FR 0 Rk
B Wi 255 MR LR A 1.67 BAHEIT
13.33, (EASAE NPT, Wi 38 PSR %
P, 4 AR A B TR R T R SR FE SR T
AT, RB T EEEEL . A DA bR
SRR PER B, LA 120 d R S R B it
Y sE e, BENS R b I WO IR S R R KT

S YR Average incidence rate /% YIS R Average disease index
Variety 90d 120 d 0 Increment 90d 120 d 9N Increment
WiZ 255 6.67+£0.96cB 23.33+6.94cC 16.66 1.67+0.48¢C 13.33+5.08¢C 11.66
WiZ 38 20.00+6.74dB 40.00+1.93bB 20.00 7.50+1.93dC 28.33+2.60bB 20.83
Wi 13 56.67+9.18abA 86.67+5.09aA 30.00 30.83+7.28bcAB 85.83+3.61aA 55.00
SO 63.33+6.31aA 93.33+3.85aA 30.00 39.17+2.93aA 92.5042.60aA 53.33
Wi 75 53.33+4.81bcA 86.67+5.09aA 33.34 35.83+1.74abAB 84.17+5.73aA 48.34
WiEH 35 46.67+0.96cA 86.67+5.09aA 40.00 28.33+2.68cB 83.33+6.89aA 55.00

[&] 5 5045 & AN [5) K B RN Bk 5y ) 37 22 e R . 3 (P<0.0 D AR 3 (P<0.05) . T [F]

Data followed different capital and lowercase letters indicate significant difference at 0.01 and 0.05, respectively. The same below

DL 120 d B 993 15 Fi BN P 1 45 T b v 0T 45 Fol
JRAT R BT EAT 4 9 BEEAS IR B itk 5 4 ol R A
120 d A1 90 d I ~F 35 5 22 R0~ 2 i Al 4R 4, K
DU E LT BB AR GR 3), BRmbtEgsh, FH
— PO S G I 1 e A ) v T RO R T,
re P B v BRI, VA 35 R 2RS35  E FR 0
T FE AN IR, 150 BH 35 s 1E H 2 AR K R U R

*® 3 MRS AR

Table 3 Disease changes of germplasms

175 R AU, U A B b5 R 1 R R TR A
Ii) 7 P 25 20 T) 1) 8 S RN 1 i B i AE AR B 3%
ZE5t.

SEREW, 4K 90d B, RIFHEMKIIFEHLL 2
HNE, HRFEKE 69.11%, HIKE 3 %, &
16.25%, 1 ZA 4 2253 A5 10.10%0 4.54%; 1M
F120d I, 1. 24 3 F1 4 GRIRRERE & EL 23R

EARUR HE

PR Average incidence rate /%

PR ETRH Average disease index

Resistance Number 90 d 120d 40N Increment 90 d 120d W40 Increment
= 24 4.44+0.98¢E 13.06+0.70¢E 8.62 1.25+0.35¢E 8.85+0.96¢E 7.60
Ei 11 17.27+2.30dD 38.48:+0.40dD 2121 9.47+1.42dD 32.88+1.34dD 23.41
L 14 29.52+0.11cC 55.24+1.41cC 25.72 15.83+0.62cC 49.52+1.13¢C 33.69
& 17 43.92+2.41bB 70.20+1.90bB 26.28 23.43+0.97bB 66.52+1.66bB 43.09
[ 15 55.78+3.87aA 91.11+2.80aA 35.33 32.17+2.44aA 89.1142.27aA 56.94
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0.66%- 3.38%. 25.04%F1 70.67%, FI N 1. 2 %
TRBPR A 3. 4 BIRBRRE, TCHZ 4 P ETFHERE.

MF 4 TTUL, A4 90 d B, bR R R iE
PREZLL 1 GORGNE, o5 84.37%, A 3 KAl 4
Ptk HAMPUMERN BT ) RIS UL 2 RN
F, A 70%, HIKN 3 Ewd, 5 HEAE] 20%, FF
LB 4 GURPAE R, i IE AL TR A R R B
AKEF] 120 d B, mEHUMS AR AR DL 3 4
WP, 5 63.33%, HIKN 2 Zidh, 5 22.22%,
4 GRLAN H 6.67%; PUIEF G A w AR 20 3

4 RREIR R AT

Table 4 Disease grade distribution of diseased plants

WA 4 FIRBAE, 530 45.74%H1 44.18%, +
oo B EERRR 1. 2 ZORERL TN 0, 4 90
PR EEAr ik 59.13%. 80.06%A1 91.20%, ik
S PR, RIREAEARIN 4 2005 2 EL R = 1
o 1. 2 PRAER R EE NI PSR T, =
PUEE AR ZAK, 17 I8 R 1R 996 1 e A
B2, i 90 F1 120 d TS R ERTLAREL, H
FHRFHRAEEK P EIAACURE KRS, 1 H &
I ot 5 408 K 22 50 R 1) 25 550 1 5 4 A S 2 B
ZRRAGTE o

Hitk A (d) R Disease level

Resistance Time 1/% 2 /% 3 /% 4 /%

BN 90 84.37 15.63 0 0
120 7.87 22.46 61.80 7.87

£ 90 7.14 73.22 16.07 3.57
120 0.78 9.30 45.74 44.18

i 90 6.61 74.38 15.70 3.31
120 0 3.48 37.39 59.13

& 90 11.16 69.20 15.62 4.02
120 0 0 19.61 80.39

i 90 2.00 72.40 19.20 6.40
120 0 0.24 8.56 91.20

22 RIREFIRIBRBHIR R

SYHT 120 d B R 995 2R 1 e 2 A B G &R T
A, RIRERSPIETRECC A R AR E RS, AR
R r=0.992 5, Hk, BRHEERESN, RFERH
AIYE N BRI S e dehn . B @R E
)5 TE TR L) B 7 F2 y=5.1189+0.9796x (P<
0.01), JUIRT R o 048 03 26 0 H S I ik 4 5
S WP RIAER<25%; Py 25%<KI R <44%;
L, 44%<RIF R <64%; 1, 64%<KIHE <83%:;
R, RO E>83%.

NTEREAK 90 d IR A 20 i Pk L
SEFPT AT RENE, Ak Edt. B R 3 Mtk
LRI FIRFEX R RIAT /04T, S REH R A I
5 90 d IS A 2 120 d IR A A0 28 S A BB AR
FK(r=0.745 4"y, @I E LSBT 90 d IR
K y)5 120 d B 1R R (x) 1 [EE 77 FE y=0.50049+
0.3120x (P<0.01), AJHf5E 90 d B 3T RIW R H =
BRI S P R <4%.

SFEPts P P 3 APUERT 95 15 8 HO

MR R HT R, KA EPURIEE 90 d B (15 1% i
HOAN 120 d B 9 1 FiE A AR R 3 AH DK (=0.716 8™),
TN R PTEE 90 d BRI E() 5 120 d B
(19995 15 #8 2 () I [51 V3 5 72 »=0.12256+0.1336x (P<
0.01), AT 90 d B T3 13 H8 2 H 2 2L J85 i v
PURh BT ) 1 TR 4<3 .

Zr b, 6 81 AR I HE AL R R P S e 45 R
KHERS), @bt P P BFIEEK S AL
R A 24 11, 14, 17 F1 154
2.3 RN EEE R W

FEAEHK 120 d B, XFHE S AP E 255, $L
ol PR 380, AR T 130, O, W E
75 WL 3 5 I I S R 4y ) O 29.69
27.17. 3.95. 1.85. 3.38 F13.17 t/hm?, A[FEIHHEM
Tolt (1)~ S5 27 i (AP AE AR 0 5 2 5 [ v Y
A AKFRE SRR b, 0 A R S B T W
13°, HAb 3 A @S Mg EZ5 A RE: 44
AT S A 3.09 thm?.

81 MMps, MEdtBlE& 5 Mtk SEgm -
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Table 5 Identification results of disease resistance
Gy s SRR btk T T 44 FK ACEEE Ptk
Code Germplasm Disease index Resistance Code Germplasm Disease index Resistance
1 117 10.00 AN 42 20-47 65.00 &
2 682 2.50 AN 43 20-76 50.83 LR
3 779 16.67 S 44 20-78 62.50 &
4 824 14.17 S 45 20-87 85.83 K
5 19-4 60.83 & 46 All 7.50 =N
6 19-11 70.00 & 47 A37 30.83 Hi
7 19-13 15.83 AN 48 A203 100.00 =
8 19-14 12.50 AN 49 A407 19.17 w
9 19-15 87.50 [ 50 A849 50.00 LR
10 19-17 60.83 J& 51 Ti-4 7.50 BN
11 19-18 77.50 & 52 TI-6 0.00 LR
12 19-22 64.17 e 53 Ti1-7 7.50 LR
13 19-25 51.67 LRET 54 T1-9 9.17 =N
14 19-26 85.00 I 55 Ti-14 4833 i
15 19-27 79.17 X 56 T2-1 43.33 LEE
16 19-28 83.33 [ 57 T2-2 63.33 &
17 19-34 2.50 AN 58 T2-3 4.17 BN
18 19-39 65.83 J& 59 T3-2 27.50 7
19 19-52 34.17 il 60 T3-3 40.00 i
20 19-55 100.00 I 61 T3-4 2.50 =X
21 19-65 39.17 Hi 62 T3-5 32.50 Hi
22 19-71 67.50 X 63 T4-2 17.50 =N
23 19-74 53.33 EEET 64 T5-1 0.00 =5
24 19-79 100.00 e 65 T5-2 9.17 =5
25 19-80 66.67 J& 66 T5-3 25.83 £
26 19-87 95.00 [ 67 T5-4 22.50 £
27 19-91 53.33 RE7N 68 T5-5 50.83 it
28 19-96 84.17 =S 69 T5-6 50.00 i
29 19-104 36.67 Hi 70 T5-7 54.17 i
30 19-105 87.50 i 71 T5-8 4.17 =N
31 19-107 49.17 BRET 7 T5-10 0.00 =5
32 19-121 61.67 & 73 T5-12 41.67 EEE
33 19-123 39.17 £ 74 T5-13 10.00 BN
34 19-125 49.17 LT 75 T5-21 0.00 =N
35 19-131 40.83 BT 76 Wi 255° 13.33 S
36 19-133 75.00 X 77 Wi 38 28.33 £
37 20-2 85.00 e 78 WiZ 13 82.50 [
38 20-9 60.83 & 79 S 90.00 Tk
39 20-13 68.33 & 80 Wi 75 84.17 TR
40 20-23 62.50 K 81 WiEE 35 83.33 =7
41 20-41 15.83 AN

B2 = 5 4y )N 28.26. 21.55. 16.60. 11.98 Al
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