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Abstract: [Objective] Exploring the effects of forest age growth on soil bacterial communities in
Eucalyptus sp. plantation can provide a theoretical basis for improving soil ecosystem function of eucalyptus
plantation. [Method] Soil physical and chemical properties, microbial biomass, and soil bacterial
community composition, co-occurrence network, functional characteristics, and their influencing factors

were analyzed in eucalyptus plantation of different ages (1-year-old, 2-year-old, 3-year-old, 5-year-old, and
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7-year-old) in the State-Owned Daguishan Forest Farm of Guangxi, southern China as the research object.
[Result] (1) With the growth of stand age, soil total organic carbon (TOC), total nitrogen (TN), dissolved
organic carbon (DOC), dissolved organic nitrogen (DON), and microbial biomass carbon (MBC) as a whole
showed a decreasing and then increasing trend, and microbial biomass nitrogen (MBN) and phosphorus
(MBP) increased significantly with the growth of stand age. (2) The soil nutrient stoichiometric ratios of
TOC/TN showed an increasing and then decreasing trend, while MBN/TN and MBP/TP increased
significantly with the age of forest, and MBC/MBN and MBC/MBP decreased significantly with stand age,
which was characterized by “surface layer aggregation”, and TOC/TP, TN/TP, MBC/TOC and MBN/MBP
showed different patterns and were greatly influenced by soil layer. TOC/TP, TN/TP, MBC/TOC, and
MBN/MBP showed different patterns and were greatly influenced by soil layer. (3) a-diversity decreased
significantly with increasing soil depth and dominant soil bacterial taxa were Acidobacteria and
Proteobacteria phylum. (4) Co-occurrence network analysis showed that bacteria were dominated by co-
occurrence, with greater synergistic effects among bacteria, and the network complexity was higher in 7-
year-old stand, suggesting that its more complex interactions among bacterial communities were conducive
to stabilization of soil biological factors. Bacterial functions were predicted to be dominated by carbohydrate
metabolism and amino acid metabolism, and most of unctional differences were not significant with stand
age. (5) TN, DON, TP, and TN/TP were significantly and positively correlated with lower abundance
bacterial groups WPS-2 phylum, Bacteroidetes phylum, and Firmicutes phylum, suggesting that lower taxa
may also play a role in maintaining soil stability. [Conclusion] It is initially shown that C, N and P in the
soil of eucalyptus plantation are important limiting factors in growth process, and attention should be paid to
the growth management of eucalyptus plantation in the early stage, appropriately lengthening the rotational
period, and applying organic fertilizers or bacterial fertilizers to improve the stability of structure of bacterial
community, especially the stability of dominant taxa, which is of great significance to the improvement of
quality of eucalyptus plantation soils and sustainable development of eucalyptus plantation.
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Tab. 1 Characteristics of changes in soil physicochemical properties in different ages and soil layers

Hib/a SWC/% pH TOC/(g'kg " TN/(g-kg™ DOC/(mgkg)  DON/(mgkg')  TP/(gkg')  AP/(mgkg"
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0.02b 0.02b" 0.06a 0.11a 33b™ 234ab 035b™ 0.12b 9.28ab™ 17.55b 5.64ab™ 2.96b 0.04c 0.05a" 0.10ab™ 0.39b
7 14.98 % 1328+ 327+ 337+ 22.79 i* 1298+ 2.34 im 089+ 22037+ 191.85+ 33.11*i 2045+ 0.29 i* 021+ 828 ﬂi” 4.70 +
0.19b 0.0lc 0.12b 0.08b 4.75ab "~ 223a 037ab 0.35a 49.03a 9.13a  42la 433a 0.04b 0.02a 0.13ab 02la

T AN ENE T BER R AN FIMRS 10 835 22 57 (P < 0.05); "1™ FORAE LB 2 R3S 2 5, WS HIP <0.05. P <0.01 #1 P<0.001.
SWC. L3 & 7K 3, pH. 3R ; TOC. S HLBk: TN A% DOC. FIETER HLBK: DON.FIIF LA LA TP. 4B AP AW, TIa). Notes: different
lowercase letters indicate significant differences (P < 0.05) between varied stand ages; , * and *" indicate significant differences between varied soil horizons,
with significance of P < 0.05, P <0.01 and P < 0.001, respectively. SWC, soil water content; pH, soil acidity and alkalinity; TOC, total organic carbon; TN, total
nitrogen; DOC, dissolved organic carbon; DON, dissolved organic nitrogen; TP, total phosphorus; AP, effective phosphorus. Same as below.
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Fig. 1

Characterization of soil microbial biomass changes in different stand ages and soil layers
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Fig. 2 Characteristics of changes in stoichiometric ratios of soil nutrients and microbial biomass in different stand ages and soil layers
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Fig.3 Characteristics of changes in a-diversity of soil bacterial communities in eucalyptus plantation of different stand ages and soil layers
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Fig. 4 Soil bacterial community composition at phylum and genus levels in different ages and soil layers
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Fig. 5 Co-occurrence network analysis at phylum and genus levels of bacterial communities in eucalyptus plantation
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Tab.2 Co-occurrence network parameters at phylum and genus levels for soil bacteria in eucalyptus plantation
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Fig. 6 Characteristics of bacterial function with age based on ASV function prediction information table

7 a Mgy, Hh BRI I IR TR 2
Gy o fRRIR, FEER AL T RRE IO ER, 15 e
YIEY E R ER M, HER 7 a bk & L EWAER
1 DOC, DON Fll AP & &4k, Al SR E 2 a
A3 a bR & BB, XATRER H THMTE 2a. 3 a
B BUAE KOG, 7K E R IR0, BRI 7R
IFIRIE A e B RN IR A A A2, BB AR IR O
TR AERIA R ghAl, K AR B — 1 i bk 2 5
AR Z TG T8 o WA B A 5, ) - SR O 155,
BHAS A HLER I R ALY, B2, BEE M E R )
B0, A N TAR 3 L NL P 45 R Fr
B, IR R AR A S LA N TR T e A
— AN EEREE,
3.2 HIEEMEBE K S HAFNTh AL S AT AR IS B M R
W58 45 LW, MR e 5 4 250 40 A v
WHEZELW. 1af 7 a8 E ) Chaol
Shannon $& £ 5% B FL B A B8 = 5 1R 4H 1) B 75 70 56
(4 22 BE I CEL 3D BT RAHE I § 33 16 JE LA AL

Jite AL AE R B[] P 5 B2 T 1 a MR Ay IR AR A
I UL . B AR EE S 38 KA = 2 iR, 40 B R
W& ZFEVE S E FEIDN, R A K A v L 458
BT HIHER K R IR, FCE YIRS 197 it
FEAS RPN, SR, N ARR Tt i) 22 St 0 g od i i
FRIAS Bl v R S - SR AN B -2 BEPERY . BRAT
W CGEE FRMED AW CE B IR LK R
FFEE ] R Subgroup 2 J& A& AW 7T 1AL 34 410 56 2
HE O, eMNEAEXRKES. AW 2R
PEBT 8B IR A B O T SRR I AT A, PR AR,
1T 5755 77 200 T D) ARG A2 A= 3 P A AR AT v 25O P %
U5, I 4ERE LR PATDIRS . At AfR . &
BRI £ & S G L, s E 5%
Y TR SO A 7E TR 4 TR BN 1 g R AR A, XU
R AT 18 )RR T B8 11 AT REE AR N AR 3 AR 2530
R A A SR A R A B A U, SR SR T OE
B ASAPY, FE KA 7K 1 L 30 R 2% 43 b7 o
(Bl 5, IEAHRAEZ T 7oA %, v & Wiz



#12 BEAIRARE : AR MR N TR L IRAN B RE 454 5 DI Re 2 R AR AL RFAE 49

UIPSES ¢

Correlation coefficient
AMIEAE 1L 415K Cell signal transduction related I
A3 5 Cell motility 0.5
HBRC Metabolism 0
B Carbohydrate metabolism
T 5% Transcription E
B Z Poorly characterized I
fieE % Energy metabolism
MM 15 B A% S Intracellular signal transduction
B % Enzyme families
ZWE4 51 Glycan biosynthesis and metabolism
W% {5 D Ab 3 Genetic information processing
FAY AR50 Xenobiotics biodegradation and metabolism
JI32 5 75 11 Membrane transport protein
251 Lipid metabolism
AR Amino acid metabolism
£ il 518 Replication and repair
P& . A Foiding sorting and degradation
SHENIA T 54k Z {0 Metabolism of cofactors and vitamins
F#H1% Translation
AR Nucleotide metabolism

K7 RIRANE KPR S A T RE R R

Fig. 7 Relationship between soil bacterial composition at phylum level and bacterial function
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Fig. 8 Correlation analysis of soil factors, microbial biomass, and soil bacterial at phylum level
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