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Abstract

To investigate the response characteristics of soil microbial activity in eucalyp-
tus plantations at different stand ages, the space-time substitution method was
adopted, and 1-5 year-old eucalyptus plantations in the low mountain and hilly
region of northern Guangxi were selected as the research object to analyze the
variation patterns of soil microorganisms and enzyme activities in different soil
layers and seasons. The results showed that: (1) Soil microbial and enzyme ac-
tivities exhibited obvious vertical distribution characteristics in soil layers, both
tending to decrease with increasing soil depth, and the differences among soil
layers were significant. (2) The seasonal order of bacteria and actinomycetes
numbers was autumn > summer > spring > winter, the variation pattern of
fungi was spring > summer > autumn > winter, while enzyme activity showed
seasonal variation with higher activity in summer and autumn, and lower ac-
tivity in spring and winter. (3) Bacteria, fungi, urease, and catalase showed a
trend of first decreasing then increasing with increasing stand age, actinomycetes
showed a trend of first decreasing, then increasing, then decreasing again, while
sucrase and acid phosphatase tended to increase with increasing stand age. (4)
There was an extremely significant positive correlation between the three ma-
jor microbial groups and four soil enzymes in forest soil, indicating that soil
microorganisms and soil enzyme activities mutually influence each other, the
relationship between them is close, and they jointly affect soil quality. The
seasonal response characteristics of soil microorganisms and enzyme activities
in different soil layers varied considerably, being overall lowest in winter, which
was mainly related to influences of temperature, moisture conditions, and litter
nutrient return. The interactions among different seasons, soil layers, and stand
ages had significant effects on soil microorganisms and enzyme activities.
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Abstract: To investigate the response characteristics of soil microbial activity
under different stand ages of Eucalyptus, we employed a space-for-time substitu-
tion approach to examine variations in soil microbes and enzyme activities across
different soil layers and seasons in 1- to 5-year-old Eucalyptus plantations in the
low hilly areas of northern Guangxi. The results revealed: (1) Soil microorgan-
isms and enzyme activities exhibited distinct vertical distribution patterns in
the soil profile, decreasing significantly with soil depth. (2) Bacterial and acti-
nomycete quantities followed the seasonal order of autumn > summer > spring
> winter, while fungi showed a pattern of spring > summer > autumn > winter.
Enzyme activities were generally higher in summer and autumn, and lower in
spring and winter. (3) Bacteria, fungi, urease, and catalase displayed a trend
of decreasing first and then increasing with stand age, whereas actinomycetes
showed a pattern of decreasing, increasing, and then decreasing again. Invertase
and acid phosphatase activities tended to increase with stand age. (4) Highly
significant positive correlations existed among the three major microbial groups
and four soil enzymes, indicating that soil microbes and enzyme activities mu-
tually influence each other and jointly affect soil quality. The seasonal response
characteristics of soil microbes and enzyme activities varied substantially across
different soil layers, with overall lowest values in winter, primarily related to
temperature, moisture conditions, and litter nutrient return. Interactive effects
among season, soil layer, and stand age significantly influenced soil microbial
and enzyme activities.
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Introduction

Eucalyptus, belonging to the Myrtaceae family, is widely adapted and serves
as an important fast-growing and high-yield timber species in southern China
(including Hainan, Guangdong, Guangxi, and Fujian). In recent years, Guangxi
has led the nation in both the expansion rate and total area of Eucalyptus
plantations. While intensive management practices have increased timber pro-
duction and contributed significantly to China’ s wood supply, unreasonable
cultivation methods aimed at accelerating growth or shortening rotation peri-
ods have caused increasingly prominent ecological problems, including soil qual-
ity degradation and reduced biodiversity. Soil quality degradation manifests
primarily as declining soil fertility, particularly altering soil nutrient character-
istics, microorganisms, and enzymes. Soil microbes and enzymes respond more
sensitively to environmental changes than organic matter and other nutrients,
with minor variations capable of altering microbial community structure and
activity. Therefore, studying changes in soil microbial quantity and enzyme
activity is crucial for the sustainable development of Eucalyptus plantations.

Soil microorganisms are essential participants in biogeochemical cycles and en-
ergy flow, as well as indispensable decomposers in forest ecosystems that in-
fluence material and nutrient cycling. Soil enzymes play key roles in various
biochemical processes and material cycles, with their activity serving as an im-
portant indicator for evaluating soil quality. China’ s Eucalyptus plantation
area exceeds 4.5 million hectares, with Guangxi accounting for approximately
half of the national total. In the low hilly regions of northern Guangxi, collective
and private management is common, characterized by intensive but extensive
practices such as heavy fertilization and herbicide application, with some stands
harvested as early as 3-4 years. The seasonal dynamics of soil microbial quantity
and enzyme activity under different stand ages remain unclear, particularly dur-
ing the rapid growth phase from 1 to 5 years when stand development is most
dynamic. Using a space-for-time substitution approach, this study selected 1-
to 5-year-old Eucalyptus plantations in Huangmian Forest Farm of northern
Guangxi, with adjacent Pinus massoniana stands (10 years) as controls, to in-
vestigate soil microbial quantity characteristics, seasonal variations in enzyme
activities, and their correlations, providing scientific guidance for efficient man-
agement and quality improvement of Eucalyptus plantations.

1. Study Area Description

The study was conducted at Huangmian Forest Farm, located at the junc-
tion of Luzhai County (Liuzhou City) and Yongfu County (Guilin City) in
Guangxi (109°43 46 -109°58 18 E, 24°37 25 -24°52 11 N). The region has a
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mid-subtropical climate with long frost-free periods and concurrent rainfall and
heat. The mean annual temperature is 19 °C, with average annual precipitation
of 1,750-2,000 mm concentrated from April to August. Heat is abundant, with
annual evaporation of 1,426-1,650 mm. The terrain consists primarily of low
mountains and hills with steep slopes. Soils are mainly red soil and mountainous
yellow-red soil developed from sandstone and sandy shale parent materials.

2. Methods

2.1 Soil Sampling In April 2013 (spring), July 2013 (summer), October 2013
(autumn), and January 2014 (winter), we conducted detailed field surveys using
a space-for-time substitution method. We selected 1-, 2-, 3-, 4-, and 5-year-
old Eucalyptus plantations (Eucalyptus urophylla x E. grandis) converted from
Pinus massoniana secondary forests with consistent site history. In different
compartments with similar parent material, elevation, slope aspect, and man-
agement practices, we established three replicate plots (20 m x 20 m) spaced
60-80 m apart for each stand age. Adjacent Pinus massoniana stands (10 years)
that had not been converted served as controls, with three 20 m x 20 m stan-
dard plots. After removing surface litter, we collected soil samples using five
representative sampling points per plot. A soil corer (5 cm diameter) was used
at 10-cm intervals to a depth of 40 c¢m, with four layers (0-10, 10-20, 20-30,
and 30-40 c¢m) sampled separately. Soils from the same layer were mixed to
form one composite sample per plot. Samples were stored at 4 °C for microbial
analysis, while air-dried samples were used for enzyme activity measurements.

2.2 Analysis of Soil Microbial Quantity and Enzyme Activity Soil
microbial quantities were analyzed using the dilution plate counting method
described by Xu and Zheng (1986), with detailed procedures provided in Zhou
et al. (2017). Soil enzyme activities were determined using methods from Guan
(1986), including phenol sodium colorimetry, 3,5-dinitrosalicylic acid colorime-
try, and disodium phenyl phosphate colorimetry, with detailed protocols de-
scribed in Xu et al. (2014).

2.3 Data Processing Data were processed and tables created using Excel
2010 and SPSS 23.0. Statistical analyses included one-way ANOVA, multi-way
ANOVA, and LSD multiple comparisons ( = 0.05).

3. Results and Analysis

3.1 Changes in Soil Microbial Quantity Across Different Stand Ages
Soil bacterial quantities in Eucalyptus plantations showed distinct vertical dis-
tribution patterns, with the highest numbers in the surface layer and significant
decreases with depth in all seasons . Bacterial quantities exhibited a decreasing-
then-increasing trend with stand age. Within the same soil layer and season,
bacterial quantities differed significantly between Eucalyptus stands of differ-
ent ages and the Pinus control (P < 0.05), though differences diminished with
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depth. Seasonal patterns showed autumn > summer > spring > winter across
soil layers. In contrast, the Pinus control showed winter > spring > autumn >
summer, with significant seasonal differences (P < 0.05).

Actinomycete quantities in both Eucalyptus plantations and the Pinus control
decreased with soil depth . Within the same layer and season, actinomycetes in
Eucalyptus plantations showed a decreasing-increasing-decreasing pattern with
stand age, with significant differences among ages (P < 0.05). Seasonal vari-
ation was consistent: autumn > summer > spring > winter. In Eucalyptus
plantations, significant seasonal differences occurred in 0-30 cm layers (P <
0.05), but in the 30-40 cm layer, differences were not significant between spring
and winter for 1-5-year stands, or between summer and autumn for 3- and 4-
year stands (P > 0.05), indicating diminishing variation with depth. The Pinus
control showed significant seasonal differences in all layers (P < 0.05).

Fungal quantities in Eucalyptus plantations followed the seasonal pattern spring
> summer > autumn > winter, while the Pinus control showed autumn >
summer > spring > winter . In Eucalyptus plantations, seasonal differences
were not significant between autumn and winter for 3-year stands in 0-20 cm
layers, or between summer and autumn for 4-year stands (P > 0.05). In 30-
40 cm layers, no significant differences occurred between summer and autumn
for any stand age (P > 0.05). Within each season, fungal quantities decreased
with soil depth. Across seasons within the same layer, quantities showed a
decreasing-then-increasing trend with stand age.

3.2 Changes in Soil Enzyme Activities Across Different Stand Ages
Both Eucalyptus plantations and the Pinus control showed clear vertical dis-
tribution of invertase activity, with higher activity in surface layers decreas-
ing significantly with depth . Seasonal variation in invertase within the same
layer followed autumn > summer > spring > winter, with significant differences
among seasons (P < 0.05). Across seasons and layers, activity increased with
stand age in the order: control (10 years) > 5 years > 4 years > 3 years > 2
years > 1 year, approaching control values in older stands.

Urease activity showed seasonal patterns of summer > autumn > spring >
winter within the same layer, with most seasonal differences being significant.
Within the same season and stand age, urease activity decreased with soil depth
. Across stand ages within the same layer and season, urease activity decreased
from 1 to 3 years, then increased substantially. The Pinus control exhibited
much higher urease activity than 1-5-year Eucalyptus plantations.

Acid phosphatase showed no consistent pattern across stand ages, with Pinus
control values greater than 1-4-year Eucalyptus but less than 5-year stands .
Seasonal patterns within the same layer and age followed summer > autumn
> spring > winter, with significant seasonal differences (P < 0.05). Activity
decreased with soil depth.

Catalase activity was significantly higher in surface layers, decreasing with depth.
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Seasonal patterns within the same layer and age showed summer > autumn >
spring > winter . Catalase activity decreased then increased with stand age,
with 2-year stands showing the lowest activity. Pinus control values fell between
4- and 5-year Eucalyptus stands, though some differences were not significant
(e.g., in 30-40 cm layers between 1- and 2-year stands in spring, or between 3-
and 4-year stands).

3.3 Correlations Between Soil Microbes and Enzyme Activities
Highly significant positive correlations (P < 0.01) existed among bacteria,
actinomycetes, fungi, invertase, urease, acid phosphatase, and catalase . The
correlation coefficient between bacteria and actinomycetes reached 0.794, while
those between catalase and invertase, urease, and acid phosphatase were 0.887,
0.817, and 0.904, respectively. These relationships indicate that the three major
microbial groups and four enzyme activities are closely interconnected, jointly
influencing soil quality. Season, soil layer, and stand age, along with their
interactions, significantly affected soil microbial groups and enzyme activities
(P < 0.05) .

4. Discussion

4.1 Changes in Soil Microbial Quantity Soil microbial quantities in forest
ecosystems are influenced by climate conditions, vegetation type, stand compo-
sition, and soil organic carbon content. This study found that bacteria were
most abundant, followed by actinomycetes, with fungi being least abundant in
northern Guangxi Eucalyptus plantations, consistent with findings by Xie (2005)
and Chen et al. (2008). However, Ji (2015) reported higher fungal than actino-
mycete abundance, possibly due to different soil pH. The subtropical monsoon
climate of southern China, characterized by high temperature and humidity,
facilitates litter decomposition and creates favorable conditions for microbial
growth. Different vegetation types and stand structures create distinct ecologi-
cal conditions, providing varied food sources and habitats that indirectly cause
differences in microbial quantities.

Soil bacteria, actinomycetes, and fungi in Eucalyptus plantations showed clear
vertical distribution patterns, decreasing significantly with soil depth—a result
consistent with numerous studies. Significant differences occurred among soil
layers across all stand ages and seasons. As Eucalyptus is a shallow-rooted
species, most nutrients derive from surface litter, and root exudates promote
microbial activity in surface layers. Myers et al. (2001) identified soil tempera-
ture, moisture, rainfall, physicochemical properties, and species characteristics
as primary regulators of seasonal microbial dynamics in specific forest ecosys-
tems. Wang et al. (2008) found that soil microbes exhibit obvious seasonal fluc-
tuations under the combined effects of multiple ecological factors. In this study,
bacterial and actinomycete quantities followed autumn > summer > spring >
winter, similar to Xie (2005), with higher autumn abundance due to abundant
litter and suitable soil temperature promoting decomposition. Fungi showed
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spring > summer > autumn > winter. Microbial distribution is influenced by
vegetation type, stand composition, and soil physicochemical properties, with
stand age being particularly important.

4.2 Changes in Soil Enzyme Activities Soil invertase, urease, acid phos-
phatase, and catalase activities in Eucalyptus plantations showed vertical dis-
tribution patterns consistent with microbial quantities, a finding supported by
multiple studies. This indicates that microbial quantities are sensitive to stand
age changes, with minor variations directly affecting enzyme activities and re-
flecting their close relationship. Niu et al. (2015) found that soil microbial
quantity, enzyme activity, and nutrient content were higher in spring and au-
tumn than summer in Japanese larch plantations, with soil fertility declining
during stand development. He et al. (2015) reported that soil nutrients and
enzyme activity increased with stand age in Taiwania plantations, improving
soil fertility. Other studies have shown seasonal patterns of enzyme activity in-
creasing then decreasing, with higher activities in summer and autumn. In this
study, invertase followed autumn > summer > spring > winter, while urease,
acid phosphatase, and catalase showed summer > autumn > spring > winter,
with Pinus controls exhibiting the same patterns. These results differ from
Hu and Wang (2015), who found that phosphatase, polyphenol oxidase, and
catalase activities decreased significantly with planting duration, with 3-5-year
plantations showing lower activity than 1-year stands. They also differ from
Liu (2013), who attributed higher summer-autumn enzyme activity to elevated
temperatures and rainfall promoting microbial activity and respiration. These
discrepancies likely relate to differences in study region, stand type, site condi-
tions, management practices, and environments. For example, Hu and Wang
(2015) studied plantations converted from farmland, while Liu (2013) focused
on different planting generations with shrub-grass slopes as controls. Vegeta-
tion community and seasonal variation are also important factors affecting soil
enzyme activity.

The Pinus control generally showed higher enzyme activity than FEucalyptus
plantations. Soil invertase and acid phosphatase increased with Eucalyptus
stand age, while urease and catalase decreased then increased. As a fast-growing
species with short rotation, Eucalyptus harvest removes approximately 80% of
nutrient stocks. Zhou et al. (2009) found higher urease activity in Pinus than
Eucalyptus plantations, while Tan et al. (2014) reported significantly lower pro-
tease and phosphatase activities in Eucalyptus compared to Pinus and natural
secondary forests. Zhang et al. (2015) found that converting Pinus to Euca-
lyptus significantly decreased soil enzyme activity. In northern Guangxi’ s low
hills, the short rotation of Eucalyptus plantations compared to longer-rotation
Pinus stands may cause substantial nutrient export, reducing soil nutrients,
microbes, and enzyme activities. Therefore, we recommend reasonable manage-
ment practices, including reducing intensive site preparation during planting
and harvest periods to avoid destroying litter layers, applying organic fertilizer,
and extending rotation periods to improve soil quality in Eucalyptus plantation
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ecosystems.

5. Conclusions

1. The three major microbial groups in Eucalyptus plantations ranked as
bacteria > actinomycetes > fungi. Both microbial quantity and enzyme
activity showed vertical distribution patterns, decreasing with soil depth.

2. Microbes and enzymes exhibited seasonal variation with distinct patterns.
Seasonal response characteristics differed across soil layers but were con-
sistently lowest in winter, primarily related to temperature, moisture, and
litter nutrient return.

3. Stand age significantly affected soil microbial quantity and enzyme activ-
ity. Highly significant correlations existed between microbes and enzymes,
with their interactions jointly indicating soil fertility trends in Eucalyptus
plantations.

Acknowledgments: We thank Cheng Guixia, Liu Jianchun, Jiang Yulong, Li
Cuiling, and others for assistance with sample analysis.

References

ARNOLD RJ, XIE YJ, MIDGLEY SJ, et al., 2013. Emergence and rise of
Eucalypt veneer production in China[J]. Int For Rev, 15(1): 33-47.

CHEN JR, HONG W, WU CZ, et al., 2008. Comparison of microbial amount
of different Eucalyptus species[J]. Subtrop Agric Res, 4(2): 146-150.

DUAN CY, XU GP, SHEN YV, et al., 2018. Ecological stoichiometry character-
istics of soils in Eucalyptus plantations with different ages in North Guangxi[J].
For Resour Manage, (6): 117-124.

GUAN SY, 1986. Soil enzyme and its research methods[M]. Beijing: Agriculture
Press.

HE B, LU WP, TANG GW, et al., 2015. Soil Fertility change in Taiwania
flousiana plantation in Northwest Guangxi[J]. For Res, 28(1): 88-92.

HUANG GQ, ZHAO QG, 2014. The history, statusquo, ecological problems
and countermeasures of Eucalyptus plantations in Guangxi[J]. Acta Ecol Sin,
34(18): 5142-5152.

HUANG HZ, 2017. Study on soil physical and chemical properties and en-
zyme activities of different species plantation in southwest Guangxi[D]. Nanning:
Guangxi University.

HU K, WANG W. 2015. Microbial activity of rhizosphere soil of Eucalyptus
plantation with different planting years[J]. Guizhou Agr Sci, 43(12): 105-109.

chinarxiv.org/items/chinaxiv-201908.00091 Machine Translation


https://chinarxiv.org/items/chinaxiv-201908.00091

ChinaRxiv [$X]

JIJC, 2015. Three kinds of tree species in Jiangxi rare earth tailings soil nutrient
and microorganism and enzyme activity[D]. Nanchang: Jiangxi Agricultural
University.

JING YP, LI YJ, NIAN JL, et al., 2013. Enzymatic activity of different salt
affected soils in Tumochuan plain[J]. Ecol Environ Sci, 22(9): 1538-1543.

LI C, 2015. Envisage ecological challenges of Eucalyptus plantations[J]. Euca-
lypt Sci Technol, 32(4): 46-50.

LI C, WU ZH, SHANG XH, 2017. Research progress on soil microbial diversity
of Eucalyptus plantations[J]. Eucalypt Sci Technol, 34(3): 51-54.

LIANG J, REYNOLDS T, WASSIE A, et al., 2016. Effects of exotic Eucalyptus
spp. plantations on soil properties in and around sacred natural sites in the
northern Ethiopian Highlands[J]. Aims Agric Food, 1(2): 175-193.

LTAO GR, ZHONG JH, LI SY, et al., 2003. The nutrient cycling and balance of
eucalyptus plantation ecosystem . The nutrient cycling of eucalyptus plantation
ecosystem[J]. Ecol Environ, (3): 296-299.

LIU H, Li JH, 2010. The study of the ecological problems of eucalyptus planta-
tion and sustainable development in Maoming Xiaoliang[J]. J Sustain Dev, 3(1):
197.

LIU HY, 2013. The relationship of soil enzyme activities between soil nutrients
in a long-term continuous planting Eucalyptus plantation[D]. Nanning: Guangxi
University.

LUO R, YANG M, YU X, et al., 2018. Seasonal dynamics of soil microbial
community and enzyme activities in Hippophae rhamnoides plantation[J]. Chin
J App Ecol, 29(4): 1163-1169.

LUO YL, LI XW, ZHANG LH, 2013. Advances in reasearches on effect of
environmental factors on soil microbes[J]. J Sichuan For Sci Technol, 34(5): 19-
24.

MYERS RT, ZAK DR, WHITE DC, et al., 2001. Landscape-level patterns
of microbial community composition and substrate use in upland forest ecosys-
tems[J]. Soil Sci Soc Amer J, 65(2): 359-367.

NIU XY, SUN XM, CHEN DS, et al., 2015. Soil microorganisms, nutrients and
enzyme activity of Larix kaempferi plantation under different ages in moun-
tainous region of eastern Liaoning province, China[J]. Chin J App Ecol, 26(9):
2663-2672.

SONG XC, XIANG DY, YANG ZN, et al., 2017. Microbial functional diversity
of rhizosphere soil of Eucalyptus plantation in Guangxi[J]. J Centr S Univ For
Technol, 37(1): 58-61.

TAN HW, YANG SD, WU J, et al., 2014. Comparison of Eucalyptus plantation
with and other forests in soil microbial activity and bacterial diversity in red

chinarxiv.org/items/chinaxiv-201908.00091 Machine Translation


https://chinarxiv.org/items/chinaxiv-201908.00091

ChinaRxiv [$X]

soil region, Chinal[J]. Acta Pedol Sin, 51(3): 575-584.

WAN ZM, SONG CC, 2009. Advance on response of soil enzyme activity to
ecological environment[J]. Chin J Soil Sci, 40(4): 951-956.

WANG GB, RUAN HH, TANG YF, et al., 2008. Seasonal fluctuation of soil
microbial biomass carbon in secondary oak forest and Pinus taeda plantation
in north subtropical area of China[J]. Chin J App Ecol, 19(1): 37-42.

WEI JH, HOU M, WEI TL, et al., 2017. Comparison on Eucalyptus spp. plan-
tation growth and soil physicochemical properties in different slope position|[J].
J Anhui Agric, 45(5): 167-169.

WEN YG, LIU SR, CHEN F, 2005. The ecological problems and sustainable
management of Eucalyptus industrial plantation[J]. J Guangxi Acad Sci, 21(1):
13-18.

XIE LL, 2005. Studies on the dynamics of soil microorganisms in a eucalyputs
plantation[D]. Haikou: Hainan University.

XU GH, ZHEN HY, 1986. Handbook of analytical methods for soil microbiol-
ogy[M]. Beijing: Agriculture Press: 102-110.

XU GP, GU DX, PAN FJ, et al., 2014. Effects of different land-use types on
soil enzyme activity in Karst mountain areas of Southwest Guangxi[J]. Guihaia,
34(4): 460-466.

YANG YB, LU CQ, HUANG BL, et al., 2008. Soil microbes and enzymes in
Eucalyptus plantations under different rotations of continuously planting[J]. NE
For Univ, 36(12): 10-12.

ZENG XL, 2009. The research progress for soil enzyme properties of Eucalyptus
forest[J]. J Guangdong Educ Inst, 29(5): 97-103.

ZHANG JJ, WEI XJ, FU F, et al., 2012. Investigation and economic benefit
evaluation of fast-growing and high-yield forest of Eucalyptus in Guangxi[J].
Green China, 9: 34-37.

ZHANG K, ZHENG H, CHEN FL, et al., 2015. Impacts of replacement of
pinus with Eucalyptus on soil nutrients and enzyme activities[J]. Acta Pedol
Sin, 52(3): 646-653.

ZHOU LW, HUANG YQ, WANG XG, et al., 2017. Dynamic changes of soil
microbe quantity in reed vegetation of Huixian Karst Wetland, Guilin, China[J].
Guihaia, 37(6): 685-693.

ZHU LX, 2018. Effects of different management practices on soil carbon and ni-
trogen and related microbial processes in rain-fed farmlands[D]. Yanglin: North-
west A & F University.

ZHOU YJ, FENG M, LI RW, et al., 2009. Variance analysis of soil enzyme
activities between Eucalyptus plantation and other forestlands[J]. Guangxi For
Sci, 38(3): 155-157.

chinarxiv.org/items/chinaxiv-201908.00091 Machine Translation


https://chinarxiv.org/items/chinaxiv-201908.00091

ChinaRxiv [$X]

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-201908.00091 Machine Translation


https://chinarxiv.org/items/chinaxiv-201908.00091

	Postprint: Characteristics of Soil Microbial Quantity and Enzyme Activity in Eucalyptus Plantations of Different Stand Ages in Northern Guangxi
	Abstract
	Full Text
	Study on Soil Microbe Quantity and Enzyme Activity Characteristics in Eucalyptus Plantations of Different Ages in Northern Guangxi
	Introduction
	1. Study Area Description
	2. Methods
	3. Results and Analysis
	4. Discussion
	5. Conclusions
	References



