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Seasonal Variations of Soil Microbial PLFAs and Soil Enzyme Activity Under the

Citrus Plantation in Mt. Jinyun, Chongqing

LI Nan-jie" >, ZENG Qing-ping'"®, HE Bing-hui'*, ZHOU Fei*

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment , Southwest University, Chongqing 400715, China; 2. Chongqing Engineering Technology Research Center for Information
Management in Development, Chongqing Technology and Business University, Chongqing 400067, China; 3. Sichuan Allvery
Environmental Technology Co. , Ltd. , Chengdu 610000, China; 4. Chongqing Key Laboratory of Forest Ecology, Chongging 400036,
China)

Abstract: The soil microbial community and soil enzyme activity are important parts of soil ecosystem, and they are sensitive to the
ecological environment. In this study, citrus plantation in Mt. Jinyun was chosen as the research object. The phospholipid fatty acid
(PLFAs) combined with principal component analysis method was used to study the effect of season changes on soil microbial quantity,
community structure characteristics and soil enzyme activity at 0-20 cm soil layer under citrus forest. The results obtained from this
study were as follows: (D The season changes had a significant impact on soil microbes (P <0.05). Moreover, 16:0, i17:0, 16:1
20H, 18.0, ¢yl19:0w8c, i17:1w9¢ or 16:0 10-methyl were found to be common in all four seasons, and the proportion of each
phospholipid fatty acid was 49.57% , 41.63% , 35. 41% and 38. 05% , respectively. In various microbial species, the PLFAs content
of bacteria was the highest, followed by fungi, and that of actinomycetes was the lowest. Our results revealed that all kinds of micro-
organisms showed obvious seasonal variation characteristics. The total PLFAs quantity of citrus forest ranged from 6. 868 to 24. 085
nmol- g™, which had a content order of spring > autumn > winter > summer. The PLFAs content of bacteria, G~ , G* and
actinomycetes also showed the same variation trend. However, the PLFAs content of fungi showed a different variation trend, i.e. ,
autumn was the highest, followed by winter and summer, and spring was the lowest. The results suggested that season change also had

a significant impact on microbial community functional diversity index. The variation trend of richness index (R) followed the order of
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spring > winter > autumn > summer. Moreover, the variation trend of diversity index ( H') was winter > autumn > spring > summer.

Furthermore, the variation trend of evenness index (J) was summer > autumn > winter > spring. The dominance index ( D) increased

with the change of season. @) Urease showed a change with the seasons following summer > spring > autumn > winter; Soil invertase,

soil catalase and acid phosphatase activity changed obviously in autumn, followed by spring, summer, and winter. @) The principal

component analysis demonstrated that the PLFAs content of bacteria, G~ , G*

, actinomycetes and total PLFAs made the greatest

contribution to soil fertility followed by that of invertase, catalase, acid phosphatase and fungi. Moreover, our studies showed that the

PLFAs content of urease made a minimum contribution to the soil fertility.

Key words:; citrus forest; soil microbial phospholipid fatty acid( PLFAs) ; soil enzyme activity; season changes
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Cronq. ] . ARV ( Polygonum perfoliatum L. ) . L%
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Table 1  Basic physical and chemical properties of the tested soil
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b8 pH %EJ %ﬁ?l 1_5611%}7#1 o (1 ~0.05 mm) (0.05~0.005 mm) ( <0.005 mm)
/gkg /gkg /gkg /gkg % /% %
MG  4.64+0.01 18.03+1.2 0.74+0.11 0.84+0.06 48.27 +2.30 27.91 £2.45 35.16 +3.12 36.93 +1.25
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Soil microbial PLFA profiles in different seasons
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Fig. 1
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Table 3 Types and contents of soil microbial PLFA in citrus forest( mean + SE)/nmol g~

1

e TR 2 1 2014 48 A 2014 411 A 2015 42 A 2015 45 A

EHEUFIIR IR PLFA 1.30 £0.15 (d) 2.85+0.26 (b) 1.76 £0.17 (¢) 9.09 £0.29 (a)
HHEAAR IR IR PLFA 0.51 £0.04 (b) 0.39 +0.07 (d) 0.46 £0.02 (c) 0.66 £0.01 (a)
SCHEVRAIGIDIRR PLEA 0.58 +0.01 (d) 3.06 £0.42 (b) 2.37+0.29 (c¢) 3.43+0.12 (a)
N BERE IR PLFA 0.74 £0.06 (d) 1.06 £0.03 (b) 1.01 £0.05 (c) 1.63 +0.08 (a)
Z AN FRITTER PLFA 0.60 £0.04 (d) 2.02£0.09 (a) 1.00 +£0.02 (c) 1.70 £0.13 (b)
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Table 4  Effects of season changes on soil microbial PLFA community’s diversity

Hisf ] FEERE(R) MR R () WIS EEHRE () SR E(D)
2014 48 H 14 (d) 2.394 (d) 0.907 (a) 0.893 (c)
2014 411 A 27 (¢) 2.927 (b) 0. 888 (b) 0.932 (b)
2015 422 A 30 (b) 2.974 (a) 0.874 (¢) 0.935 (a)
2015 4F5 H 37 (a) 2.665 (c) 0.738 (d) 0.867 (d)
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Table 5  Analysis of variance of indexes of the soil microbes and soil enzymes

FroN RBEFF-T7 FZRA R RIE N
FHAE Uk % RHTTRE/ % HHIEAR TR/ % FHTRE %
1 3.40 42.45 42.45 3.24 40. 54 40. 54
2 3.11 38. 86 81.31 3.19 39. 84 80. 38
3 1.49 18. 69 100. 00 1.57 19. 62 100. 00
*6 TEUMENREEEERS SR ENETFHRETERE ZA R 3 BRELE PLFA 4b, & PLFA |

Table 6 Index score matrix of principal component analysis

of the soil microbes and soil enzymes

Eistun PC1 PC2 PC3

O At -0.076 0.251 0. 965
T -0.125 0.988 0.092
POk Wi 0.313 0.935 0. 166
[ dRTA AT 0. 440 0. 849 0.292
ELJ# PLFAs -0.459 0.754 -0.470
0T PLFAs 0.988 -0.075 0. 136
G* 0.893 0.107 -0.437
G- 0.936 0. 347 0. 066
LR PLFAs 0. 851 0. 002 -0.526
5 PLFAs 0.994 0.016 0.104
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