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AN [E1 25 BY 55 HA T I BB W B B 1E I BR A
4R p, X% Bl E T B 22

( / 210095)
>2 mm >(0.25 mm
<0.25 mm
20% ~ 90% 10 CFU/g
10°CFU/g  10°CFU/g Miseq
S182 A
[1-2]
1
1.1
( )y 2015 9
4 (Fusarium (109°49' E 19°47' N) 5~
oxysporum f. sp. Cubense race 4) 20 cm pH 5.9 254.8 g/kg
-4 5 mm
1.2
el 500 1000 ml 4
<100 g/kg 25
30d 300 ~ 400 g/kg
25 30d 0.005 mol/L
78] H,SO, 30 ml 30 d( pH 5.39)
(101 (F. oxyspo-
rum 10°  /ml) 120 ml 30d
250 g/kg 3
(973 ) (2015CB150504) (41671256)
* (smwang@njau.edu.cn)
(1990—) o E-mail 2014103043 @njau.edu.cn
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1.3 DNA (PowerSoil DNA Isolation
Kit) DNA -20
DNA MiSeq
2 cm 100 g
2 0.25 0.053 mm Caporaso " Kozich [
16S rRNA 563F 5'-AYT GGG YDT
10 min (FT-3 AAA GVG -3" 802R 5'-TAC NVG GGT ATC TAA
) 5 min TCC -3’ V4 ITS ITSIF
3cm 30 /min 5'-CTT GGT CAT TTA GAG GAA GTA A-3" ITS2R
5'-GCT GCG TTC TTC ATC GAT GC-3' ITS
<0.053 mm 48 h 1.7
Excel  SPSS 19.0
3 105 Duncan
(i Origin 8.6
1.4
2
( 2.1
)
1.5 1
>2 2~025 0.25~0.053 <0.053mm 4
(F. oxysporum)
>2 mm 42%
>2 mm
Komada 2 28 1~2 160%  <0.25 mm
3~5 5~7d (colony forming
unit CFU) 0.25 ~ 0.053 mm
1.6 DNA Miseq 80% <0.053 mm 4
DNA 05 ¢
* 1 TELELIEFABKRMERT L
Table 1 Compositions of water stable aggregates under different treatments
(%)
>2 mm 2 ~0.25 mm 0.25~0.053 mm <0.053 mm
17.52 £ 0.03 ab 57.57+0.02 ab 1044 +0.03 a 14.47 +£0.05a
7.06£0.01 b 67.51 £0.04 b 11.91+£0.02a 13.52+0.01 a
25.88+0.14a 4744 +0.11 ¢ 11.97+0.02 a 14.71 £0.02 a
12.73 £0.01 ab 58.85+0.02 ab 10.94 £ 0.02 a 17.48 £0.02 a
18.20 £ 0.05 ab 72.53+0.06 a 5.50£0.02b 3.77+0.03 b
(P<0.05)
2.2 33.04% 29.57%
1 55.05% 44.84% 65.37% 61.70%
19.28% 54.06% 89.29%
48.82% 53.79% 54.38% 54.71% 82.05%
26.09% 21.74%
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Fig. 1 Effects of different treatments on soil enzyme activities
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~ | b b =
%
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Sl |l | 7 Q . ’ |
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Fig. 2 Effects of different treatments on soil microbe populations (
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) 40.07% 37.98% 22.44%
32.13% 31.70% 35.97% 36.35%
3.89%
(A)
100 - | [ | - Others
90 | - Unclassified
%0 - = Verrucomicrobia
I Proteobacteria
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60 - m Nitrospirae
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% S0r ® Gemmatimonadetes
= 40} m Firmicutes
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Fig. 3 Relative abundances of bacterial(A)and fungal(B)phylum in soils under dlfferent treatments
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Effects of Different Short-Term Stresses on Aggregate Compositions
and Enzyme Activities of Banana Orchard Soil

DENG Zhaoliang, CHEN Shasha, SUN Min, YANG Hua, LI Zhen, WANG Shimei’, SHEN Qirong

(College of Resources and Environmental Sciences, Nanjing Agricultural University / Jiangsu Provincial Key Lab for Organic
Solid Waste Utilization, Nanjing 210095, China)

Abstract: Soil samples were collected from a banana orchard in Hainan, the distribution of soil aggregates and enzyme
activities were analyzed after the soils were cultured under various conditions such as drought, wet, acidification and pathogen
invasion (Fusarium oxysporum). Soil aggregates (>2, 2-0.25, 0.25-0.053 and <0.053 mm) were separated by wet sieve method.
Compared with the control, the proportion of water-stable macroaggregates (>0.25 mm) significantly decreased except for the >2
mm macroaggregates under acidification, while microaggregates (< 0.25 mm) increased significantly in all the treatments. The
activities of soil invertase, urease, phosphatase and catalase were reduced by 20%-90%, and bacteria populations were also
significantly reduced. Acidification and pathogen invasion significantly increased the numbers of F. oxysporum from 10> CFU/g
to 10° CFU/g and 10* CFU/g respectively. DNA analyses indicated that soil microbial community structure was also significantly
changed. Thus, adverse environmental factors can seriously affect soil quality, e.g., aggregate formation and soil enzyme
activities.

Key words: Banana Orchid soils; Aggregates; Enzyme activities; Microbial community structure
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