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Mlcroblal Camposmon and Dwers{ ty in Soil of Torreya grandts cv. Merrllln Relatlve to

leferent Cultwatlon Years After Lapd Use Conversmn"’ a 4

]IANC Nl-wen LIANG Chen-fei® , ZHANG Yongaj, J]ANG Zhong- long , DONG Jia- q1 WU Jia-sen' , FU Wei- jun o

(12 Key LdbOI“dtOI’} of Soﬂ Contamination Bioremediation of Zhejldng Prgyince, Zhejldug-A&F University, Linan 311300, China; 2. Key Laboratory of Carbon Cycling in Forest
Ecosystems and Carbon Sequestrallon of Zhejiang Prown(e Zhejiang A&F H‘mwmtv, Lin’an 311300, China; 3. Zhejiang Public Welfare Forest and State Forest Farm
Managemer}t Statlon, Hangzhou 310020, China; 4. College of Environmental and Resource Sciences, Zhejiang A&F University, Linan 311300, China)

Abstract; In order to explore the impacts of the land use conversion from a Phyllostachy pubescens (moso bamboo) forest to a Torreya grandis cv. Merrillii plantation, as well
as the cultivating years of the T. grandis cv. Merillii plantation, on the soil microbial community, this research studied the soil microbial structure and diversity of a moso
bamboo forest, T. grandis cv. Merillii plantations (5, 10, and 30 a), and a T. grandis cv. Merrillii-mountain rice interplanting plantation (5 a) using the high-throughput
sequencing technique, and the relationship between the microbial community and environmental factors was further explored. The results showed that after the land use change,
the Shannon index and Chaol index of the soil bacterial community increased significantly; the Simpson index increased significantly in the 30 a T. grandis cv. Merrillii
plantation, whereas the Shannon index decreased significantly. Both the Simpson index and Chao index of the soil fungal community had no significant difference under different
land use types. whereas the Shannon index was significantly decreased in the 30 a T. grandis cv. Merrillii plantation. PCoA analysis of the soil microbial community at the genus
level showed that land use type played a vital role in driving the changes in soil bacterial and fungal communities. The compositions of the soil microbial communities between
the two 5 a stands were most similar. The dominant phyla of soil bacteria mainly included Acidobacteria, Proteobacteria, Actinobacteria, and Chloroflexi. The results of cluster
analysis showed that the soil bacterial community changed significantly at the genus level after the conversion of land use; the abundance of most dominant bacterial communities
decreased with increasing cultivation. The fungal community was mainly composed of Ascomycota, Basidiomycota, and Zygomycota, whose changes in community characteristics
were similar to those of bacteria. The results of RDA analysis showed that pH, organic matter, available phosphorus, available potassium, and water-soluble organic carbon and
nitrogen were significantly correlated with soil microbial community. Therefore, these soil fertility properties might be the driving factors affecting the structure of bacterial
communities. This study provided a theoretical basis for solving the problem of soil quality deterioration in T. grandis cv. Merillii stand land management.

Key words; microbial diversity; high-throughput sequencing; land use conversion; Torreya grandis cv. Merillii; cultivation history
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R 5 3 DG (P <0.05) 5 Chao 1 FEERIK %
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Fig. 1 Relative abundance of soil bacteria at the phylum
level under different land use types
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ctdzmlcrobzum ) ¥ .-"l I
' B Eff ®
: y & (Actmorl_y.yc 2 v HHESa
(Aci ﬂﬁ@@@%dﬁ 04 |- v B+ RS a
VL 170V TR
4 . S H ® FHE3a
R o e e 3 )
A bR HRCPEOA ) LS % (11 3) , PET B S 0l
BT IT )y 35. 98% Rl 18. 87% , Rt TN g L
54.85% . MR SO A B RETE ALK, T AE Sa . 75 2 " *
HE + 11145 5a FIBAT AR LI S Ao S v, i 7 ol
HE 10a FITAE 30a 30 B A2 2020 A 80 b 40, LI hv"
JEAFHE 30a R, 5 HAURE SBT3 TT, BB Y Rl
HITFIE IS, -2 B 257 T e K . R — — -

FRESIEAT AR AL 20 A ( ANOSIM ) |, & PR+ s 1) FH
AR 5 5 R AL BRIS TR A S92 BRI v 4 R 2 [R) 25 5
BE(R=0.683, P<0.01).

PCoA (35.98%)
3 R ARBTNE T EMEEEKTE PCoA £

Fig. 3 PCoA analysis of soil bacteria at genus

level of different land use types
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Table 2 The a diversity index of soil bacteria in different land use types

- b 2 A Observed species $5 %X Shannon $5%% Simpson TE4% Chao 1§55k
BAT 1887.00 +184.48¢ 9.65 £0. 11be 0.47 £0.01b 1897.61 +187.10c¢
FHE Sa 2431.33 £196.11ab 10.19 £0.09a 0.65 £0.02ab 2441.30 £203.21ab
FHE + LIAE Sa 2526.67 £188.51a 10.15 £0.20a 0.64 £0.03ab 2532.11 £190. 80a
FHE 10a 2645.00 £117.75a 10.02 £0.09ab 0.82 £0.05ab 2677.36 £118.46a
FHE 30a 2425.00 £56.21ab 9.29 +0. 16¢ 0.99 +0.06a 2303.81 £129.73ab

1) BRI ME + bRifi22 , RS AR /NS PR 3R AR ) R

2.3 HEVETOCHAN B v 95
VSN PRI T 1% B LA AN

JE A LA T R bR AT U A AT (R 4)
H P HE 7 il R F TR R R 73. 2% , Hid 5 1 lofn

FHEM ) 55022 7 B (P <0.05)

S5R R
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B 43 %

o5 2 W TTERAE 390 R 54. 05% F119. 15% . 5 F+
HEREAS S AE 4 DR 5045, BAT . FHE Sa F
FME + LIRS Sa A4 B 35 B 50 A3 1 55— HE P 4l 67 h
b, FHE 10a FIFEHE 30a 4030 32 0045 1645 — HEF
BERD - —F R TF. FHE 10a FIFHE 30a Ab3H

2 K AR AT 152 M A K, A HE Sa FAEAE + 11
i Sa Ab3Z pH FIA LT RZ ALK, BATMAL 22
IR PUBFE MK SR RIS R o4 R s | B
Tl e R AR R A1, I A Ak 2 48 BT Rl - 19 40 T A
VA .

®3 TEMAE o SEEEHE TR NEROEXED

Table 3 Correlation between soil fertility properties and the a diversity index of bacteria

pH SOM AN AP AK WSO0C WSON
Observed species 1§41 0.024 -0.137 -0.287 0. 089 -0.1 -0.587"* -0.371
Shannon 55X 0. 485 0.511 0.218 -0.554* -0.674 ™ -0.059 -0.056
Simpson $5 %X -0.548 " -0.855* -0.67* 0.755** 0.733** -0.818* -0.351
Chao 1 $8%K 0.013 -0. 146 -0.287 0.091 -0. 106 -0.583" -0.361

1) *FIREBFME(P<0.05); ™ FRPEFEMHEL(P <0.01)

2.4 AN[E|L R 2SI T T AE - SRR A v A5
FFAIE

4 N R R R IR o ZH
PEARE, BT A BEAR AT 1 24 2807 51185 260 4%, 3%

L EU TR 25 92 0 98, 4% ~ 99. 6% | 33 1 A K I ¥

s o, ‘H‘E%ﬁﬁﬂ%ﬁnn@ﬁﬂﬁﬁ*ﬁﬂ%ﬂﬁ%ﬁ +

Ho R J] 5 7 Ufmﬁ £ 6 1 AR ﬁﬁéfﬁ
Obg{érved spe(j}esﬁ&mpson F1 Chaol ?q,%&fﬂ?
PSS Shanfion e S
10a #ﬂ%ﬁ[ 303 il%l:}:%ﬁﬁ%(P #Qfgﬁ) L o
S} %ﬁﬁz LA Sy DS L 2

5, @qserwed Species T K% ﬁﬁ*ﬂ@%@i%ﬁ“
HIE (2 £0.05) 3 Shannon i BRI
*E?é(f“<0 05), 'ﬁ7k{’“fi7ﬁmfkaz1‘&i‘ﬁﬂi$ﬁ3‘é
(P<0.01).
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"}
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1 1 1
=1 0 1
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Fig. 4 RDA analysis of soil bacteria at the genus

level with soil fertility properties
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Fig. 5 Relative abundance of soil fungi at the phylum
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Tk X5 BT A R i ik

ARARAIAT (PCoA ) G55 /R (B 7) ,PC1 Sl A PC2 il FRAMREEAL T L3 B BEVE S5 A 41 0] 22 57 I 3% (R

A BT 9 R 21, 51% Fll 13. 67% , Bt 5Tk H
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Table 4 The a diversity index of soil fungi under different land use types

T A Observed species 75 %1 Shannon 5 %% Simpson fH4X Chao 1 $5%%
EAT 491.67 £89.37a 6.95 £0.49ab 0.98 £0.01a 517.69 +£51.97a
TFHE Sa 501.33 +33.84a 6.56 £0.47ab 0.96 £0.01a 542.59 +29. 66a
FHE + ILFE 5a 496.67 £85.31a 6.64 £0.83ab 0.97 £0.02a 561.69 +71.66a
FFHE 10a 613.33 +78. 14a 7.39 £0.34a 0.99 £0.01a 676.51 £89.77a
FFAE 30a 461.67 £45.65a 6.19 £0.31b 0.96 £0.01a 545.06 +78.28a

1) BRI ME + bRifi22 | RS A R)/NG PR 3R A ) L R 2R 6] 5700 22 5 .35 (P <0. 05)

®5 THEE o SHERHSTREAERNEXED

Table 5 Correlation between soil fertility properties and the a diversity index of fungi

pH SOM AN AP AK WSO0C WSON
Observed species 154 -0. 156 0. 002 0.225 0.053 -0.284 -0.563" 0.249
Shannon F5%X -0.222 0. 152 0.31 -0.134 -0.535" 0.124 0. 688 **
Simpson $& %k -0.241 0. 106 0.26 -0.047 -0.277 0.078 0.393
Chao 1 $§54 -0.198 -0.112 0. 134 0.217 -0.119 -0.297 0.178

1) * FRBFEMAE(P <0.05); ™ FoRP i EHMHE (P <0.01)
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