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Abstract By analyzing the changes of microbial community in root zone soil of Astragalus membranaceus diseased
and healthy plants, the study aimed at exploring the pathogenesis mechanism and biological warning indicators for
the root rot disease occurrence so as to provide a theoretical basis for the biological regulation of soil micro-ecolo-
gy. The microbial community in the diseased and healthy soil samples was examined through plate colony count-
ing, PCR-DGGE and 16S rRNA V3 gene sequencing to probe into the changes of the microflora, microbial diver-
sity and community structure in different planting years. The results showed that bacteria, as the dominant flora in
the soil, were a key factor resulting in significant increase of microorganism quantity in diseased soils. The signifi-
cant decrease in the bacterial diversity was one of the main causes for the increase of root rot disease incidence.
Pseudomonas and Achromobacter were the dominant genera in the root zone soil. The specific bands No. 1 and
No. 4 in the healthy soil were Uncultured Pseudomonas sp. and P. fluorescens, respectively; the abundance of
No. 6 Uncultured Pseudomonas sp. was negatively correlated with the root rot incidence, and No. 16 Achro-
mobacter sp. increased remarkably at the 3rd year and then began to decrease sharply. The four strains were
worth further study as the potential biological indicator of soil health and disease occurrence in the future.
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Table 1 The quantities of three microbial groups and their proportions in total microbes present in

diseased and healthy root zone soils of Astragalus membranaceus

T Bactor: = . ok A —
R _ ,;[H Bdctefm‘r'nA - _ H,E:El Fungfus — )Jﬁ[i;%ﬁ_%l ALtmor‘ny'LeAtesA :
AERR Soil health Bt/ d7 B/ 26 Kt/ di B/ Y6 i/ AR/ Y
Year L. X10%cfueg ! Proportion X103 cfueg ! Proportion X10*cfueg ! Proportion
situation . . 5
Quantity of total Quantity of total Quantity of total
1 4£ One year i+ 6. 08=+0. 23 92. 09 6.67+1. 20 1.01 4,560, 46* 6. 90
9 7.5740.15* 94. 86 6.1140. 51 0.77 3.4940. 89 4. 37
2 4 Two years i+ 3.5670. 21 91.73 7.61=40. 35 1. 96 2. 4440. 20 6. 31
it 4,5940. 46 * 93.76 7.2240. 67 1. 48 2.33%+0.13 4.77
3 4F Three years fi +- 2.6940. 27 86. 70 10. 72+1. 02* 3.45 3.06+0. 33* 9. 85
mt 11. 5640. 86 ** 97.15 7.1740. 93 0. 60 2.6740.18 2.25
4 4 Four years i+ 2.87%0. 21 83. 31 14. 2242, 39* 4. 13 4.33%0.76% 12. 57
Ji 5.1140. 18* 92. 69 7.56+1. 46 1. 37 3.27%0. 49 5.94

D % e 3 RIFIRTE 0. 05 ZKSEAT 0. 01 /K- b [Rl—4F B 95 1 s 2E Mgl S 6 LA L 25 57 3
% and ** indicate significant differences between the microorganisms quantities in healthy and diseased soils in the same year at 0. 05 and
0. 01 levels, respectively.
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In the figure, the samples are represented by a combination of Roman numerals

and Arabic numerals, with Roman numeral I representing healthy soil; Roman Zﬁ@ﬂg%,ﬂ:‘% R ﬁﬁ 6 ﬁg Eﬁﬁﬁ%’z%ﬁﬁ l}%,ﬂf& , gﬁﬁ‘l‘i 1 ﬁ

numeral II representing diseased soil; and Arabic numerals representing the

age of planting. The electrophoretic bands are represented each by an Arabic }5)? IEI ﬂ‘ s T‘J‘Eﬁyq éﬁﬂgﬁé/@ E/(J I}%{Eﬁ%*ﬁﬁ%ﬁﬁﬁzbn E E/(J

numeral only

B 1 & LRSI ME DGGE Bk JEHZ—. BEAb 5 A 1 A AR T e 1, B
Fig. 1 Bacterial DGGE profile of each soil sample RPN e S o R e i 8 LT Fm 5 el L

R2 BIEHGNEESHE BAERFEEREST

Table 2 Analysis of bacterial diversity, evenness and richness index of soil samples

e FEJE Richness Y5]# Evenness F AR ZFEA% Shannon diversity
Year e+ it fe+ it feE+ it
Healthy soil Diseased soil Healthy soil Diseased soil Healthy soil Diseased soil
1 34, 0041. 00 31.6743. 21 0. 69240. 03 0. 70940. 03 2. 44040, 12 2.44940. 18
2 32.33740. 58 32.00=£1. 00 0. 75540, 03 * 0.71740. 03 2.62640.12* 2.48740. 13
3 31.33%2.52 31.0044. 00 0.69140. 01 0. 69140. 02 2.37840. 06 2.37240.16
4 30. 3341. 53 31.33%1.15 0.66140.02* 0.61240. 03 2.253740. 05 2.109+0. 12
5 34.3341.52 28.3341.15 0. 745+0. 08 * 0. 60010. 04 2. 63640, 32* 2.005+0. 11
6 30. 0043, 00 31.3341.53 0. 58540, 04 0.61740. 04 1.989+40. 17 2.12340. 10

D% F7RAE 0. 05 /K Lo [6] —4FFR T 1 5 8 b R AR 2 R s B L 22 5 B3

% indicate significant differences between the bacterial diversity in healthy and diseased soils in the same year at 0. 05 levels.
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I represents healthy soil; II represents diseased soil. Number represents the number of years after planting
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Fig. 2 PCA analysis of bacterial diversity in soil samples
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Fig. 3 Bacterial phylogenetic tree based on 16S rDNA V3 region sequences from the root zone soil of Astragalus membranaceus
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TESEE AN 7 MRIR IR IR R R Pseudo-
monas,2 & L O EJE Achromobacter, 1 ¥ & &
FEEAMIEE J& Stenotrophomonas., iR F RIS E
RIRFEE AT AS A . b, 6 5 R 55 57 5 i T
Uncultured Pseudomonas sp. # 16 5 JG @ #F
Achromobacter sp. TEA R IA 04, BX—H
0 4 2 5 B R R AR AT ARG 3 A, B 6 5ok

BEFRAR ST 0 S R R A W R O AR
FHCH 0.819(P<C0. 0516 ST FEES
RIRFITCAHAE A 3 LR PR 1~2 424 B E T
1 IR AL, 4 ~6 AR BRI SR T R CGR
3o AP X T AR AR 1 S M AR,
FERR BRI Uncultured Pseudomonas sp. »4 5 8%
FARBAMITE Pseudomonas fluorescens ,

®3 TEAMEERTERREFRLF 6 S.16 SHFEEE"
Table 3 Abundances of No. 6 and No, 16 bacteria in diseased root zone soils of Astragalus membranaceus in different planting years

il g Sy fin £ I {H Band abundance
Band no. Taxonomic status 11 31 410 510 611
6 Uncultured Pseudomonas sp. 24. 23 ab 26.18 a 23. 89 ab 16. 36 b 6.58 ¢ 7.70 ¢
16 Achromobacter sp. 17.29 b 11.38 ¢ 35.91 a 2.69 d 3.80d 1.22d

D A £ s BOPACRAR IR FAT AN R /NG PR R R I 32 BEAE 0. 05 KPR R .

Il represents diseased soil. Number represents the number of years after planting. Different lowercase letters in the same row indicate sig-

nificant difference at the 0. 05 level.
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