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Identification of Resistance to Four Pythium Species in Soybean Cultivars
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Abstract: Pythium is an important pathogenic fungi to many plants, and Pythium root rot is found in all soybean-producing re-

gions of the world. However, only a few cultivars are known as resistant to Pythium. Screening resistant germplasm is the

premise for soybean Pythium resistant breeding. Seed rot (SR) test were used to identify the resistance of 83 soybean cultivars

to four Pythium species respectively. Results showed that there are cultivars which have resistance to one kind of Pythium,

and there also have cultivars which have resistance to two or three kinds of Pythium. In this test, four cultivars had been iden-

tified to have resistance to four kinds of Pythium. Numbers of resistant cultivars to each Pythium varied greatly, 19, 34, 12

and 32 ones were resistant to P. aphanidermatum, P. sylvaticum, P. irregulare and P. ultimum, accounting for 22.3% ,

41.0% ,14.5% and 38.6% of tested cultivars, respectively. Among all cultivars in the test, twenty ones were found resistant

to both P. sylvaticun and P. ultimum, accounting for 24.1% of the total. All these results suggest there existing Pythium re-

sistant soybean germplasm in Heilongjiang Province.
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Table I Mean squares from analysis of variance for

the effect of Pythium species, soybean cultivar,

and their interactions on seed rot ( SR)

BUk & ERii)) 3 Y5
Source of variance DF Mean square
P Trial 1 0.41

H 4 Rep 3 1.5225
i A Cultivar (C) 82 189.944 8 *

i 1

};i;jiiﬁipecics () 3 1076.052" "
CxS 246 33.9248" "
Error 1 989 3.3193

** and * indicate significant at 0.01 and 0.05 probability levels,

respectively.
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Table 2 Differences in seed rot ( SR) of four Pythium spp. on 83 soybean cultivars

i Fh 4 #% Cultivar P. aphanidem P. sylvaticum P. irregulare P. ultimum Mean
47 55 Hefeng55 100.0 a 35.0d 46.3 ¢ 45.0 b 56.6 d
I # 20 Nenfang20 100.0 a 98.8 a 91.3 a 86.3 a 9.1 a
2% 4% 24 Suinong24 98.8 a 66.3 b 43.8 ¢ 55.0b 65.9 cd
2% 08 BC1F5465 Sui08BC1F5465 98.8 a 63.8 b 61.3 b 77.5 a 75.3 ¢
2% 08 BC1F5420 Sui08BC1F5420 100.0 a 88.8 a 73.8 ab 50.0 b 78.1 b
2% SP064068 Sui SP064068 82.5b 27.5 e 47.5 ¢ 23.8 ¢ 45.3 ef
224¢ 30 Suinong30 100.0 a 83.8 a 71.3 b 42.5 ¢ 74.4 ¢
2% 06-8529 Sui06-8529 98.8 a 32.5d 38.8 ¢ 20.0 ¢ 47.5 e
2% 4% 22 Suinong22 100.0 a 17.5 de 22.5 cd 27.5 ¢ 41.9 f
2% 07-856 Sui07-856 100.0 a 18.8 de 70.0 b 16.3 d 51.3 e
2% 4% 26 Suinong26 100.0 a 78.8 ab 85.0 a 88.8 a 88.1b
2% 03-3710 Sui03-3710 100.0 a 90.0 a 85.0 a 57.5 b 83.1b
2% 07-7033 Sui07-7033 96.3 a 47.5 ¢ 61.3 b 20.0 ¢ 56.3 de
K 3 10 Kenfengl0 100.0 a 36.3 d 65.0 b 31.3 ¢ 58.1d
B 3 23 Kenfeng23 100.0 a 52.5¢ 58.8 b 55.0b 66.6 cd
B = 21 Kenfeng21 100.0 a 35.0d 46.3 ¢ 30.0 ¢ 52.8 e
B 3 13 Kenfengl3 93.8 a 73.8 b 18.8 d 6.3 d 48.1 e
B 3 15 Kenfengl5 95.0 a 81.3 a 51.3 b 36.3 ¢ 65.9 cd
R 3 7 Kenfeng7 100.0 a 30.0d 41.3 ¢ 16.3 d 46.9 e
B 3 16 Kenfengl6 100.0 a 76.3 b 40.0 ¢ 33.8 ¢ 62.5d
H 7 102 Jiyul02 100.0 a 57.5 be 62.5 b 65.0 b 71.3 ¢
LAmBER LAmBER 100.0 a 38.8 cd 76.3 ab 28.8 ¢ 60.9 d
2% 05-7046 Sui05-7046 91.3 a 65.0 b 83.8 a 40.0 ¢ 70.0 ¢
27 4% 29 Suinong29 100.0 a 88.8 a 97.5 a 83.8 a 92.5 a
2% 07-536 Sui07-536 100.0 a 43.8 ¢ 70.0 b 38.8 ¢ 63.1d
2% 08 BC1F5405 Sui08 BC1F5405 100.0 a 27.5d 86.3 a 66.3 b 70.0 ¢
415 044 Hefu044 100.0 a 43.8 ¢ 40.0 ¢ 28.8 ¢ 53.1e
i #} 6753M Jiangfeng6753M 100.0 a 85.0 a 80.0 a 98.8 a 90.9 a
Mi4 58111 Yuenong58111 100.0 a 100.0 a 98.8 a 100.0 a 99.7 a
2% 07-703 Sui07-703 100.0 a 97.5 a 98.8 a 80.0 a 9.1 a
2Z4¢ 25 Suinong25 100.0 a 43.8 ¢ 36.3 ¢ 28.8 ¢ 52.2 e
2% 4% 27 Suinong27 97.5 a 78.8 ab 81.3 a 90.0 a 86.9 b
B 3= 25 Kenfeng25 100.0 a 67.5 b 56.3 b 32.5¢ 64.1d
E 3 17 Kenfengl7 97.5 a 93.8 a 47.5 ¢ 40.0 ¢ 69.7 ¢
R 3 5 Kenfeng5 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a
B 3= 26 Kenfeng26 100.0 a 68.8 b 41.3 ¢ 25.0 ¢ 58.8d
B F 9 Kenfeng9 80.0 b 7.5 13.8d 7.5d 27.2 h
% 4¢ 47 Dongnongd7 100.0 a 62.5 b 70.0 b 35.0 ¢ 66.9 cd
B 3 20 Kenfeng20 87.5 a 12.5 ¢ 26.3 ¢ 8.8 d 33.8 g
K 3 18 Kenfengl8 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a

B F 14 Kenfengl4 100.0 a 91.3 a 100.0 a 100.0 a 97.8 a
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i Fl 44 % Cultivar P. aphanidem P. sylvaticum P. irregulare P. ultimum Mean

Mo-1 100.0 a 16.3 de 75.0 ab 16.3 d 51.9 e
J & 03-142 Longpin03-142 100.0 a 65.0 b 85.0 a 28.8 ¢ 69.7 ¢
S-1390 100.0 a 63.8 b 95.0 a 65.0 b 80.9 b
M4y 38 Heihe38 100.0 a 100.0 a 100.0 a 98.8 a 99.7 a
4 F 52 Hefeng52 47.5d 21.3 de 57.5 b 28.8 ¢ 38.8 fg
4 06-51 An06-51 82.5 ab 70.0 b 78.8 a 83.8 a 78.8 b
JRAR 3 B 6. Huibuzhiheidou 13.8 fg 5.0e 0.0d 8.8 d 6.9 i

& . Moshidou 35.0 e 0.0 e 47.5 ¢ 7.5d 22.5h
ik 8 Kangxian8 55.0 cd 32.5d 47.5 ¢ 51.3 b 45.6 ef
4% 05-1330 An05-1330 13.8 fg 63.8 b 100.0 a 97.5 a 68.8 ¢
B KH 2 5 Yidali2hao 13.8 fg 30.0 d 73.8 ab 51.3 b 42.2 1
skgua-2 55.0 cd 61.3 b 80.0 a 78.8 a 68.8 ¢
MN1902 16.3 f 5.0e 12.5d 20.0 ¢ 13.4 i
M101 16.3 f 10.0 e 53.8 b 61.3 b 35.3 fg
2% 08 BCIF5227 Sui08 BCIF5227 17.5 12.5 e 45.0 ¢ 18.8 d 23.4 h
2%4% 23 Suinong23 11.3 fg 12.5 ¢ 45.0 ¢ 21.3 ¢ 22.5h
B KH)-2 Yidali-2 13.8 fg 8.8 e 55.0b 52.5b 32.5 g
Dekafast 16.3 f 2.5e 45.0 ¢ 20.0 ¢ 20.9 h
M2 33.8 e 11.3 e 46.3 ¢ 40.0 ¢ 32.8 g
Skyua-1 48.8 d 51.3 ¢ 91.3 a 77.5 a 67.2 cd
2% 06-8143 Sui06-8143 71.3 b 63.8 b 91.3 a 78.8 a 76.3 ¢
2%4% 31 Suinong31 18.8 f 13.8 ¢ 48.8 be 100.0 ¢ 27.5 h
1 06-8790 Nen06-8709 10.0 g 7.5e 38.8 ¢ 23.8 ¢ 20.0 h
2% 07-1389 Sui07-1389 67.5 be 56.3 ¢ 82.5 a 62.5 b 67.2 cd
2% 07-8 Sui07-8 25.0 ef 30.0d 77.5 a 37.5 ¢ 42.5 f
2% 05-7418 Sui05-7418 6.3 ¢ 8.8 e 33.8 ¢ 16.3 d 16.3 i
2% 04-5147 Sui04-5147 3.8¢g 0.0 e 10.0 d 38.8 ¢ 13.11
2% 06-8794 Sui06-8794 30.0 e 23.8d 60.0 b 88.8 a 50.6 e
e 55 Heinong55 1.3 ¢ 2.5e 20.0 d 22.5¢ 11.6 1
I 16 Nenfengl6 12.5 fg 12.5 e 26.3 ¢ 16.3 d 16.9 i
1622 05-8019 Beijiao05-8019 27.5 e 31.3d 68.8 b 55.0 b 45.6 ef
T 5 4 5 Ningdou4hao 28.8 e 17.5 de 30.0 ¢ 46.3 b 30.6 ¢
WA 101 Shennongl01 37.5 de 50.0 ¢ 76.3 ab 66.3 b 57.5d
2% 07-361 Sui07-361 46.3 d 6.3 ¢ 52.5 b 31.3 ¢ 34.1¢g
2% 06-8210 Sui06-8210 100.0 a 55.0 ¢ 100.0 a 83.8 a 84.7 b
2% 07-405 Sui07-405 53.8 cd 6.3 e 27.5 ¢ 6.3 d 23.4 h
2% 05-6022 Sui05-6022 58.8 ¢ 32.5d 92.5 a 28.8 ¢ 53.1e
2% 0813C1F5030 Sui0813C1F5030 65.0 ¢ 26.3 d 67.5 b 32.5¢ 47.8 e
2% 06-8113 Sui06-8113 86.3 a 22.5d 57.5 b 35.0 ¢ 50.3 e
2% 4% 18 Suinongl8 97.5 a 21.3 de 70.0 b 17.5d 51.6 e
2% 08 BC2F5350 Sui08BC2F5350 77.5 b 31.3d 42.5 ¢ 18.8 d 42.5f
2% 08 BC1F5058 Sui08BC1F5058 67.5 be 12.5 e 22.5 cd 17.5d 30.0 gh

2 T MR R [ — - B R 0 LA R BRI TE P =005 I 22 AN 35 o

Means followed by the same letter in a column under Pythium spp. or soybean cultivar were not significantly different at P =0.05.



6 31 #

B 455K D 5 9 54 5 975

4  Fig

RGP R 4 DN RE ST 4 FEHERATELA
PEL LTSGR 4 T 5 2 T 40 8 I o SR 1
HERE MM 4 FEfRHAA— 550, DA 5
28 X 4 P B A R A ] B, ks Bl
J2 H it A Aol 5T AR D Y o AR UK A e
A TP —Fh T LR, SO B R
SRR P R L P sylvaticum 1 P, ultimum 1 B
A 20 4, E SR 24, 1% 3% K S50 55 0%
B A AR i SR AR FCRE S AL H bR
BT ERAEENIRTE XL

I3 5 TR A — £ P AR 5 ) AR B, B
P b BRI SE T S Ao R S EOR ST BN H

At B4 7E — S8 X & B0 T X K B0 19 8 A R
PR G T O I R HUR O 2 A B S
Fodfiti o [EPr 2 Bates %7 )GH T LA Al
XoF T RS B BN o I BIF ST SR R T, AN [R) K S A
XA R — A R B0k A
e e  Hrh P aphanidermatum St 58 5 F
BOWTE o, A 60% R LR BB, LA
th T 2 TR 3 R DK A 7 I VA R 2 AN e
AL, L 2 A B B R O L 47 B P SR 4
) 325 24 T AR A 7 B R e B RT3 o A
SRR BT KO, AR 200 9K AT

S

N

S

[1] Rosso M L, Rupe J C, Chen P, et al.

Inheritance and genetic
mapping of resistance to Pythium damping-off caused by Pythium
aphanidermatum in ‘ Archer’ soybean[ J]. Crop Science, 2008,
48 2215-2222.

[2] Yang X B. Pythium damping-off and root rot[ M]// HartmanG L.

(4]

(5]

(6]

[11]

[12]

[13]

Compendium of soybean diseases 4th ed. APS Press, St. Paul,
MN. 1999:42-44.

Hartman G L, Sinclair J B, Rupe J C. Compendium of Soybean
Diseases[ M]. 1999, 1.42-44.

Broders K D, Lipps P E, Paul P A, et al. Characterization of
Pythium spp. associated with corn and soybean seed and seedling
disease in Ohio[ J]. Plant Disease, 2007, 91.727-735.

Brown G E, Kennedy B W. Pythium pre-emergence damping-off
of soybean in Minnesota[ J]. Plant Disease Reporter, 1965,49.
646.

Thomson T B, Athow K L, Laviolette F A. The effect of tempera-
ture on the pathogenicity of Pythium aphanidermatum , P. debary-
anum, and P. ultimum on soybean[ J]. Phytopathology, 1971,
61:933-935.

Zhang B Q, Yang X B. Pathogenicity of Pythium populations from
corn-soybean rotation fields[ J]. Plant Disease, 2000, 84:94-99.
Van der Plaats-Niterink A J. Monograph of the genus Pythium
Study in Mycology[ M]. 1981, 21.1-239.

Bates G D, Rothrock C S, Rupe J C. Resistance of the soybean
cultivar Archer to Pythium damping-off and root rot caused by sev-
eral Pythium spp[ J]. Plant Disease, 2008, 92.763-766.
Kirkpatrick M T, Rupe J C, Rothrock C S. Soybean response to
flooded soil conditions and the association with soil borne plant
pathogenic genera[ J]. Plant Disease, 2006, 90:592-596.
Dorrance A E, Berry S A, Browen P, et al. Characterization of
Pythium spp. from three Ohio fields for pathogenicity on corn and
soybean and metalaxyl sensitivity. Online. Plant Health Progress,
2004, doi:
PR S O AR RS 9 0 DR 2 M E R Ay T RE BRI [ D ]

@R 55 HsE A Ol K 2%, 2009. (Bai L Y. Study on pathogen

10.1094/PHP-2004-0202-01-RS.

identification and molecular detection technology of soybean root
rot[ D].
Tttt H Ak, WA, F. KE YW EE R E S
Fe[CT UM - o R T o 2 B M IR AR 2 i SR,
2008:77-81. (Long Y Y, Wei ] G, Cao C M, et al. Plant patho-

Urumqi: Xinjiang Agricultural University, 2009. )

genic Pythium species and its harm in China[ C]. Hangzhou ; Chi-

na plant disease, fungus annual meeting, 2008 77-81. )



