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Loess Plateau

GUO Yu-Xia', NAN Zhi-Biao', LI Chun-Jie', SHEN Yu-Ying', GAO Chong-Yue', W. D. Bellotti*,
CHEN Wen' (1. Cotlege of Pastoral Agricutural Science and Technologys Lanzhou University s Gansu Grassland Ecological Research Institute
Lanzhou 730020, China; 2.School of Agriculture and Wine, Adelaide University, Roseworthy, SA 5317, Australia). Acta Ecologica Sinica,
2004,24(3):486~494.

Abstract: A study was carried out on root-invading fungi of lucerne (Medicago sativa) and winter wheat (Triticum aestivum)
under the forage legume-cereal rotation systems on the Loess Plateau of eastern Gansu province, China. Roots of wheat and
lucerne were sampled at spring jointing (spring branching), flowering, maturity and seedling or regrowth stage in 2002. Fungi
were isolated from lucerne rootlets and the wheat root system. Pathogenicity of these root-invading fungi to lucerne and wheat
were determined in the laboratory.

Twenty-seven fungal species were isolated and identified from the field plots. Of which 26 fungi were isolated from wheat
root and 23 fungi isolated from lucerne rootlets. Among the fungi isolated. 22 species were shared by both lucerne and wheat.
They were Alternaria alternata, Cladosporium herbarum, Cylindrocarpon destructans, Fusarium acuminatum, F. avenaceum ,
F. decemcellulare, F. oxysporum, F. semitectum, F. solani, Fusarium sp. s Fusicoccum aesculi s Gliocladium sp. s G. roseum

Mucor sp. s Penicillium sp., Papulaspora sp., Phoma medicaginis, Rhizoctonia sp., Selinia sp., Staphylotrichum sp. ,
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Stemphylium botryosum and Verticillium sp.. Four fungi including Bipolaris sorokiniana, Melasmia sp., Periconia sp. and
Phytophthora sp. were only found in wheat root, and only one fungal species. Mycotypha sp was found in lucerne rootlets.
However, the dominant species of the root-invading fungi in lucerne and wheat were different. The most common fungal
species from lucerne, in order of decreasing frequency of isolation, were F. oxysporum (17.0%), Selinia sp. (15.4%), P.
medicaginis (9.5%), F. solani (6.7%) and Cy. destructans (6.6%). The five most common fungi isolated from wheat were
Periconia sp. (15.0%), Papulaspora sp. (12.1%), C. herbarum (5.4%), Rhizoctonia sp. (4.0%) and F. oxysporum
(3.9%). The total percentage of fungi isolated from lucerne was higher than from wheat. The pathogenicity test results
showed that all the fungi tested under the laboratory conditions had pathogenic effects on lucerne and wheat to some extent. In
general, the pathogenicity of all the fungi tested was more severe on seeds and seedlings of lucerne than on those of wheat.
Fungi isolated from lucerne rootlets including Selinia sp. . F. oxysporum, F. solani. F. decemcellulare, S. botryosum, C.
herbarum, F. avenaceum and P. medicaginis were pathogenic to lucerne seeds and seedlings. Compared to the not inoculated
control, decayed seed percentages in inoculated treatments were 21.0% ~ 32.0% , relative germination was decreased by
23.0%~57.0%, and the disease index was 63. 8~89.5. Whereas only F. oxysporum and S. botrysum of fungi isolated from
lucerne rootlets showed pathogenicity to wheat seedlings, the disease index was 89. 5 and 63. 8. respectively. The relative
germination was decreased 31. 0% by F. oxysporum. Fungi isolated from wheat including F. acuminatum, F. oxysporum, F.
avenaceum s F. solanis Fusarium sp. ., Periconia sp.and Papulaspora sp. showed pathogenicity to seeds and seedlings of
lucerne. Compared to the not inoculated control, the inoculation treatments resulted in 20. 0% ~41.0% decayed seeds. The
relative germination was decreased by 8.0% ~56.0%, and the disease index was 67.7~ 88.2. Only Fusarium sp. and B.
sorokiniana of fungi isolated from wheat roots showed pathogenicity to wheat seedlings with disease index of 99.1 and 88. 8,
respectively. The relative germination was decreased 11. 0% by B. sorokiniana.
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Table 1 Percent frequency of fungi isolated from lucerne rootlets at various growing stages
Growing stage
Fungus isolated
* Branching Flowering Maturity Regrowth after 2™ cut
Alternaria alternata 0. 6ab 0. 3b 2. 2a 1. 6ab
Cladosporium herbarum 1.9a 2. 8a 1. 3a 0. 9a
Cylindrocarpon destructans 4. 7be 1. 9¢c 8. 8ab 11. 3a
Fusarium acuminatum 0. 0b 8. 4a 4. lab 1. 9b
F. avenaceum 0. 6a 1.9a 2. 2a 2. 2a
F.decemcellulare 0. 3b 2. 2ab 0. 3b 4. 4a
F.oxysporum 6. 9¢ 23. 4a 23. 4a 14. 4b
F. semitectum 0. 0b 3. 8a 2. 2ab 0. 6b
F. solani 0. 6¢ 3.8b 11. 6a 10. 9a
Fusarium sp. 0. 6ab 0. 0b 1. 9a 0. 0b
Fusicoccum sp. 0. 0b 0. 6a 1. 3a 0. 6a
G. roseum 0. 3a 0. 9a 0. 3a 1. 9a
Gliocladium sp. 2. 5a 2. 2a 0. 9b 0. 0b
Mucor sp. 0. Oa 0. Oa 0. 0a 0. 3a
Mycotypha sp. 0. 3a 1. 3a 0. 3a 0. 0b
Papulaspora sp. 0. Ob 1. 3a 2. 5a 2. 5a
Penicillium sp. 1. 3a 1. 3a 0. 3a 0. 3a
Phoma medicaginis 28. la 6. 6b 1. 3¢ 1. 9¢
Rhizoctonia sp. 0. 9b 1. 6ab 3. 1a 2. 5a
Selinia sp-. 5. 6b 13. 1ab 21. 6a 21. 3a
Staphylotrichum sp. 0. 0b 0. 9ab 0. Ob 2. 5a
Stemphylium botryosum 0. 3a 0. 9a 0. 0a 0. Oa
Verticillium sp. 0. 0a 0. 0a 0. Oa 0. 3a
(%) Total segments yielding colonies 49.1b 70. 3ab 81.9a 76. 3ab
() Species number 16 20 19 19
* LSD , (P<C0. 05)Means within each line followed by the different letters were differed at P
<C0. 05 in an analysis of variance (LSD test)
22 s 1.0% 17 N
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Table 2 Percent frequenty of fungi isolated from winter wheat roots at various growing stages

N N

(Stemphyliuvm botryosum)

(Mucor sp. ). N

(Verticillium sp. ) ,

%)

Growing stage

Fungus isolated

Jointing Flowering Maturity Seedling
Alternaria alternata 4. 5a 4. 6a 0. 6b 1. 0b
Bipolaris sorokiniana 0. 2b 1. 9a 0. 6ab 0. 8ab
Cladosporium herbarum 5.2b 13. 8a 1.8b 0. 9b
Cylindrocarpon destructans 0. 7b 2. 3a 0. 8ab 0.5b
Fusarium acuminatum 3. 2ab 4. 5a 2. lab 1. 3b
F. avenaceum 2. 6a 1. 6a 1. 3a 1. 1a
F. decemcellulare 0. 2¢ 2.5b 0. Oc 7. 1a
F. oxysporum 5. 4a 4. 2a 4. 8a 1. 0b
F. semitectum 1. 0a 2. 8a 1. 6a 1. 1a
F. solani 0. 2b 0.1b 1. 0a 0. 2b
Fusarium sp. 3.9a 4. 3a 0. 2b 0.2b
Fusicoccum sp. 0.1b 2. 8a 0. 9b 0.5b
G. roseum 0. 8a 0. 2be 0. Oc 0. 5ab
Gliocladium sp. 4. 5a 1.9b 0.1b 0. 8b
Melasmia sp. 0. 2a 0. 0a 0. Oa 0. la
Mucor sp. 0. 8a 0. 4a 0. 4a 0. la
Papulaspora sp. 3. 9¢ 21. 6a 13.7b 8. 9bc
Penicillium sp. 1. 3a 0. 6a 0. 2a 2. 7a
Periconia sp. 0. 3b 2.7b 56. 6a 0. 4b
Phoma medicaginis 2. 9a 2. 3ab 0. Ob 0. 0b
Phytophthora sp. 0. 5a 0. 0b 0. 0b 0. 8a
Rhizoctonia sp. 1. 1b 1.7b 12. 3a 1. 0b
Selinia sp. 0. 0b 0. 6a 0. 0b 0. 0b
Staphylotrichum sp. 0. 6ab 0. 0b 1. 1a 0. 9ab
Stemphylium botryosum 0. 2b 2. 1a 0. 2b 0. 6b
. Verticillium sp. 0. 0b 0. 0b 0. 0b 0. 9a
(%) Total segments yielding colonies 43. 1c 71. 3b 94. 8a 30. 9d
() Species number 24 22 19 24

* LSD s

<C0. 05 in an analysis of variance (LLSD test)
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(2). 7 R 3 4
11.0%~18.0% ; %

, 26.7C 5), Table 3 Fungal species isolated from roots of lucerne and winter

wheat and their frequency of isolation averaged over 4 sampling dates

3.0%~41.0%, 16.0%, Fungus isolated Lucerne Wheat
2 Alternaria alternata 1.2b 2. 7a
Bipolaris sorokiniana 0. 0b 1. 0a
N N ’ Cladosporium herbarum 1.7b 5. 4a
21.0%~56.0% ; ) Cylinc{mcmjpun d().\'tr”‘u,cz‘,am‘ 6. 6a 1.7b
Fusarium acuminatum 3. 6a 2. 8a
s 62.9( 5), F. avenaceum 1.7a 1. 7a
) F. decemcellulare 1. 8a 2. 4a
’ : * F.oxysporum 17. 0a 3. 9b
N N N N N F. semitectum 1. 6a 1.7a
. F. solani 6. 7a 0. 4b
' Fusarium sp. 0. 6b 2. 2a
o s Fusicoccum sp. 0. 6a 1. 0a
G. roseum 0. 9a 0. 4a
° Gliocladium sp. 1. 4a 1. 9a
3 Melasmia sp. 0. Oa 0. la
Mucor sp. 0. 1a 0. 5a
2002 4 ’ 21 ’ Mycotypha sp. 0. 5a 0. Ob
26 s 23 Papulaspora sp. 1. 6b 12. 1a
Penicillium sp. 0. 8a 1. 2a
° 27 .22 ° Periconia sp- 0. 0b 15. 0a
[13~20] | Phoma medicaginis 9. 5a 1.7b
[21~23] Phytophthora sp. 0. Ob 0. 3a
° ’ Rhizoctonia sp- 2. 0b 4. 0a
R s Selinia sp. 15. 4a 0. 2b
[24] Staphylotrichum sp. 0. 9a 0. 6a
’ ’ Stemphylium botryosum 0. 3a 0. 6a
. . s s Verticillium sp. 0. 9a 0. 2a
. (%) Total segments yieldin
e, (minor . % € Y & 76. 6a 64. 8a
colonies
[25]
pathogen) , ° ’ () Species number 23 26
’ ’ * LSD s (P<<
’ ° 0. 05)Means within each line followed by the different letters were
’ N N differed at P<C0. 05 in an analysis of variance (L.SD test)
A} 9’
s R Skipp %% (Trifolium repens) (Lolium perenne)
. (Uromyces spp- )« (Erysiphe spp. )
(Peronospora spp. ) s 261 s s s
b ., o ’
[27. 28]
o o 9’
[29. 30]
o b 9 b
P N s o s, 4 .5
b b b o
[8. 20 31]
s s s o
. Y N 9 ’
[12] . [15] Hwang [32]

33]
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Table 4 Pathogenicity of root invading fungi of lucerne to lucerne and wheat seeds and seedlings

% 9%
Fungal inoculum Relative germination Rotted seed Disease index
Lucerne Wheat Lucerne Wheat Lucerne Wheat
Control 1. 0a 1. Oa 0. of 0. 0a 0. 0d 0. of
Alternaria alternata 1. 1a 1.1a 9. 0e” 0. Oa 61. 6bc 7. Oe
Cladosporium herbarum 0. 7bc 1. 1a 21.0c” 0. 0a 73. 1ab 13. 5de
Cylindrocarpon destructans 0. 9ab 1. 1la 18. 0cd * 0. Oa 63. 4bc 21. 8cde
Fusarium acuminatum 0. 8ab 0. 7c 14.0d* 0. 0a 67. labc 32. 7cd
2Fusarium acuminatum 1. 1a 0. 8bc 19.0c” 0. Oa 43. 9c 44. 9bc
F. avenaceum 0. 7bc 0. 7bc 26. Obc * 0. 0a 63. 8bc 22. Tcde
F. decemcellulare 0. 7bc 0. 9bc 29. 0ab * 0. 0a 76. 9a 36. 5cd
F.oxysporum 0. 4c” 0. 7c 29. 0ab* 0. Oa 84. 7a 94. 5a
2F. oxysporum 0. 7be 0. 9be 21.0c” 0. 0a 69. 6ab 25. lede
F. semitectum 0. 9ab 1. 0ab 16. Ocd * 0. Oa 68. 3ab 39. 3cd
F. solani 0. 9ab 1. 1a 12.0d* 0. 0a 80. la 37. 9cd
2F. solani 1.0a” 1. 1a 5.0e” 0. Oa 78. 3a 41. 4bed
Fusarium sp. 0. 7bc ™ 1. Oab 18. Ocd * 0. 0a 59. 6bc 55.5b
Fusicoccum sp. 0. 8bc 0. 9bc 11.0d* 0. 0a 69. lab 40. 4bed
Gliocladium sp. 1. 0a 0. 9abc 7.0e* 0. 0a 60. 1bc 6. 3¢
G. roseum 0. 9ab 1. 1a 4. 0e” 0. 0a 60. 2bc 4. 6e
Mycotypha sp. 0. 9ab 1. 0ab 18. Ocd * 0. 0a 63. 4bc 0. 5f
Papulaspora sp. 1. 1a 1. 0b 13.0d* 0. 0a 43. 9¢ 20. 3cde
Phoma medicaginis 0. 7bc 1. 1a 30. 0a”* 0. 0a 72. 3ab 0. 4f
Rhizoctonia sp. 0. 9ab* 1. 1a 18. 0cd * 0. Oa 65. 4bc 0. of
Selinia sp. 0. 5¢« 1. 1a 32.0a”" 0. Oa 89. 5a 32. 6¢cd
Staphylotrichum sp. 0. 7be* 1. 1a 20. 0c* 0. 0a 63. 8bc 59. 6b
Stemphylium botryosum 0. 7bc * 1. 1la 28. 0ab* 0. Oa 76. 8ab 81. 3a
Verticillium sp. 0. 9ab 0. 9bc 17. Ocd * 0. 0a 65. 6bc 5. 5e
LSD s (P<C0. 05)Means within each line followed by the different letters were differed at P<<
0. 05 in an analysis of variance (LLSD tests); * s t (P<C0. 05) Indicated

means differed between lucerene and wheat for the each combination of fungal species and measurement (P<C0. 05) in an analysis of ¢ test

5
Table 5 Pathogenicity of root-invading fungi of wheat to luceren and wheat seeds and seedlings
%) 9%
Fungal inoculum Relative Germination Rotted seed Disease index
Lucerne Wheat Lucerne Wheat Lucerne Wheat
Control 1. 0a 1. 0a 0. of 0. 0a 0. Oh 0. of
Alternaria alternata 1. 2a 1. 0a 5. 0e” 0. Oa 70. 3bed 6. Oe
Bipolaris sorokiniana 1. 0a 0. 9b 7.0e” 0. Oa 64. 9cde 88. 8a
Cladosporium herbarum 1. 0a 1. 1a 5.0e” 0. 0a 45. 11 0. 2f
Cylindrocarpon destructans 0. 9a 1. Oab 16.0d* 0. 0a 60. 5cde 30. 3cd
Fusarium acuminatum 0. 9abc 0. 8b 22. 0cd * 0. 0a 68. 6bcd 25. 3cd
2Fusarium acuminatum 0. 5bc * 0. 8b 39. 0a” 0. Oa 88. 2a 28. Ocd
F. avenaceum 0. 7bc 0. 8b 29.0b" 0. 0a 67. 7bcde 3. 2e
F. decemcellulare 1. 0a 1. 0ab 6. 0e” 0. Oa 52. Oef 44. 9bc
F.oxysporum 0. 4c* 0. 9b 41.0a* 0. Oa 83. 3ab 24. 3cd
2F. oxysporum 0. 9ab 0. 8b 26.0c* 0. 0a 76. 7hc 20. 4cd
F. semitectum 0. 9ab 1. 0a 13. 0de * 0. Oa 68. 4bed 18. 2d
F. solani 0. 9ab 1. 0a 11. 0e* 0. 0a 54. 8def 34. 1cd
2F. solani 0. 9ab 1. 1a 25.0c” 0. 0a 68. 4bed 32. 4ed
Fusarium sp. 1. 0a 1. 0a 20. Ocd * 0. Oa 69. 2bed 99. la
Fusicoccum sp. 0. 9ab 1. 1a 16.0d* 0. 0a 65. 2cde 33. 9cd
Gliocladium sp. 1.1a 1.1a 4. 0e* 0. Oa 37. 0g 5. 5e
G. roseum 0. 9ab* 1. 0a 13. 0de * 0. 0a 67. 6bcde 13.9d
Melasmia sp. 0. 6bc * 1. 1a 9. 0e * 0. Oa 62. 6cde 6. 5e
Periconia sp. 0. 9abc 1.1a 21. Ocd * 0. Oa 71. Thed 6. 4e
Papulaspora sp. 0. 9ab 1. 0ab 25.0c* 0. 0a 69. 3bed 15.7d
Phoma medicaginis 1. 0a 0. 9ab 3. 0e” 0. Oa 46. 6ef 23. 3cd
Phytophthora sp. 0. 9abc 0. 9b 18. 0d* 0. O0a 65. Ocde 24. lcd
Rhizoctonia sp. 1. 0a 1.1a 10. 0e * 0. 0a 49. 5ef 0. 9f
Selinia sp. 0. 8bc* 1. 0a 8. Oe * 0. Oa 53. 5def 23. 5cd
Staphylotrichum sp. 1. 0a 1. 1a 14. 0de " 0. 0a 45. 2f 60. 2b
Stemphylium botryosum 0. 9abc 1. 1a 16.0d* 0. Oa 63. Ocde 51. 3bc
Verticillium sp. 1. 2a 1. 1a 10. 0e * 0. 0a 65. 6cde 1. 7ef
LSD s (P<C0. 05)Means within each line followed by the different letters were differed at P<C
0. 05, in an analysis of variance (LLSD tests); * s t (P<C0. 05)Indicated

means differed between lucerene and wheat for the each combination of fungal species and measurement (P<C0. 05) in an analysis of 7 test
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