55 39 55 9 1 *+ &~ 2 Eild Vol.39,No.9
2019 4F 5 A ACTA ECOLOGICA SINICA May,2019

DOI; 10.5846/5txb201711152038
AT RIFI , AR WROT 2R FE IR, IR B AT W T A 9 T I TSP e 9 A B 2 e e A DR L AR S 24, 2019,39.(9)

Chen L, Song T Q, Wang H, Zeng F P, Peng W X, Du H, Su L.Soil bacterial diversity and optimal sampling number in the Mulun karst evergreen and

deciduous broad-leaved mixed forest.Acta Ecologica Sinica,2019,39(9) .

REEHHEEETEAT BRI EAESHEERE
B L R

MR RREES R R SHR BmE S A R, Rk B
1 ERE R R RO AR ST P O AR S f R S YD 410125

2 MR A KA A BB B K> 410128

3 rp E R BEALVE R A S R GG, AL 547100

WE . 2 A AERMAESREPREEEIEM ., AT THAISHE e S5 v R3S - A0 R i 2000, B R AR L
X ZAREMER 2, R A Dlumina Hiseq = 38 S 34 ARG A 0 74 3 2k 9% I ) VR S bR - AN B8 Z AR MEIEAT TR ISR, &
B FE 82 AN SRAE S PN, BEAE SRR AN, AR ) 4328 /K1 1)+ HE AN P 2 IR R A 1 2 R 3 s ORGSR B 82 AN A I HE ) 4 4
YNFEIEHEIL 44 17199 40 180 H 356 B} 630 J& F1 269822 4~ OTU ;82 /™ - HEAE fit v T A& I 4 1% 40 B 2 B F- 945 28.8 11 60.9 44
108.1H 206.8 %} 239.6 J& 1 3290.5 > OTU, H 7] 40, H 43 Z8/K P AR EISBEFT b7 o5 23 5 S 28 JE 1 1] ( Proteobacteria )
(34.51%) ,o-ZEJE F 44 ( Alphaproteobacteria) ( 18.43% ) I H ( Rhizobiales) ( 12.50% ) , HURE S8 % 460 4 119 A 32 41 B 2
B BEE LT WA B EAKOE 36 A 57 A 72 A4S 78 ANEE S AR _ERTACEE 82 ARl WA I HH SR A ) 432k
HIANTE AR B 7R SR AT OTU A28 28KF I 240 SRR R 3] 82 A Hs RS- HE 4 A0 AR 07 20 T 28 R B e A T B8 fin 5 264)
H AR ST 45 T 0 7R AT S T I ] VR S AR A — B R LA S R AN B AR KT IR T N AN TR 2R M S A ) 24
PR — 9T 285 T At

SRR VR ITRR AT R AR W ARRR R T

Soil bacterial diversity and optimal sampling number in the Mulun Kkarst

evergreen and deciduous broad-leaved mixed forest
CHEN Li'*?, SONG Tongqing'*, WANG Hua'", ZENG Fuping'”®, PENG Wanxia'’, DU Hu'", SU Liang'*>”

1 Key laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha
410125, China
2 College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, 410128, China

3 Huanjiang Observation and Research Station of Karst Ecosystem, Chinese Academy of Sciences, Huangjiang 547100, China

Abstract ;. Soil microbes play essential roles in forest ecosystems. In this study, we investigated soil bacterial diversity in the
Mulun karst evergreen and deciduous broad-leaved mixed forest using the Illumina Miseq platform. The results showed that
in the 82 soil sampling points, the number of bacterial taxa detected at different classification levels increased with
increasing number of sampling points, and the degree of increase differed. When the sampling points were 82, the mean
values of relative bacterial taxa in the 82 samples were 28.8 phyla, 60.9 classes, 108.1 orders, 206.8 families, 239.6

genera, and 3290.5 operational taxonomic units ( OTU). At the classification level of phylum, class, and order, the
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dominant groups were Proteobacteria (34.51% ), «- Alphaproteobacteria ( 18.43% ), and Rhizobiales ( 12.50%) ,
respectively. The number of samples has a significant effect on the number of soil bacteria group. At the classification level
of phylum, class, order and family, 36, 57, 72, and 78 samples could basically represent 82 samples to monitor the
information of bacterial diversity at different classification levels. At the classification level of genus and OTU, the number
of corresponding bacterial groups detected when the number of samples reached 82 was still increasing. These preliminary
results show that the soil has a relatively high level of bacterial diversity in the evergreen and deciduous broad-leaved mixed

forest, which lays the foundation for further studies on bacterial and plant diversity.
Key Words: Karst; bacterial diversity; soil microbe; forest; high-throughput sequencing
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46431 2751, SR G Z2BRi &K, 2 B5 Singleton ( R4 1 75 I HRLE OTU) , AR HEAL R BEFE 5 37567 %57
B AR AR A B OTU B(#£ 1)

F1 BRFIHR OTU #

Table 1 Sequence numbers and OTU numbers of individual samples

B B A il OTU # FRAE AT FRAEALI OTU 2
Sample identity Original sequence number Original OTU number Even sequence number Even OTU number
101 99752 3663 37567 2982
105 103788 3073 37567 2608
109 92893 3311 37567 2795
113 101755 3275 37567 2739
117 98891 3226 37567 2662
121 96491 3094 37567 2547
125 90423 2993 37567 2476
303 102917 3380 37567 2775
307 88314 3077 37567 2592
311 94190 3308 37567 2810
315 92089 3488 37567 2900
319 91199 2948 37567 2519
323 93941 3567 37567 3013
501 75599 3167 37567 2669
505 60418 3044 37567 3044
509 102306 3525 37567 2894
513 95440 2829 37567 2409
517 89861 3588 37567 2990
521 102995 3359 37567 2755
525 101591 3236 37567 2646
703 90675 3367 37567 2822
707 95257 3395 37567 2819
711 106612 3880 37567 3217
715 100657 3715 37567 3042
719 94341 3979 37567 3307
723 100872 3649 37567 2976
901 90952 3670 37567 3064
905 93541 3753 37567 3121
909 99769 3734 37567 3084
913 98151 3838 37567 3184
917 100431 3551 37567 2950
921 99456 3189 37567 2649
925 92721 3466 37567 2799
1103 93107 3825 37567 3222
1107 104437 3911 37567 3194
1111 92333 3834 37567 3141
1115 90336 3590 37567 2964
1119 95080 3458 37567 2819
1301 89877 2770 37567 2387
1305 91186 3152 37567 2680
1309 94500 2962 37567 2464
1313 93678 3266 37567 2678
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[ETE e JE U6 75 5 JER OTU %X ARG AR TR FRUELLIE OTU %K
Sample identity Original sequence number Original OTU number Even sequence number Even OTU number
1317 102195 3290 37567 2652
1321 99228 3264 37567 2655
1325 105556 3382 37567 2728
1503 94146 3330 37567 2742
1507 97637 3574 37567 2048
1511 95553 3159 37567 2581
1515 89036 2763 37567 2326
1519 97901 3038 37567 2548
1523 98611 3020 37567 2529
1701 100770 3402 37567 2760
1705 94554 3260 37567 2673
1709 92532 3449 37567 2855
1713 88748 3094 37567 2561
1717 92319 3246 37567 2690
1721 97210 3372 37567 2771
1723 92457 3234 37567 2685
1903 91404 3002 37567 2459
1907 104149 3239 37567 2681
1911 99487 3022 37567 2466
1915 91979 3244 37567 2639
1919 95520 3066 37567 2507
1923 86903 3132 37567 2600
2101 88121 2853 37567 2362
2103 95035 3559 37567 3027
2109 93149 3064 37567 2508
2113 92492 3346 37567 2774
2117 103449 2848 37567 2387
2121 97645 2919 37567 2429
2125 100156 2833 37567 2373
2303 96401 3272 37567 2686
2307 87580 3002 37567 2488
2311 96295 3017 37567 2495
2315 92386 2976 37567 2446
2319 97816 3104 37567 2545
2501 100967 3414 37567 2775
2505 100718 3182 37567 2591
2509 82618 3180 37567 2700
2513 94549 2947 37567 2490
2517 102423 3429 37567 2805
2521 98777 3190 37567 2640

2.2 HHEHNE R

TEATEFEHD 82 A~ T HERE S A Tl B, 277 A2 269822 4~ OTU, RARAFHER(E B K OTU 29 5 4L
f90.064% , 82 > HHERESHY-F-X OTU 2 (3290.51+290.28) /4>, Horp BN RE i e 2 19T 3979 4> I D HIA
2763 4>, /3BT 44 1799 49 180 H 356 F} 630 J& .
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BF, TR N 1A, R85 S A 3 44,
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FE RO 62 J5 , BRI RS | (R S ATIHOR ; IR S EC 78 AN ZYRER TN E) 355 S H 5 BURE R 8K
£ 79—82 IX[a]I , BRSO I 1 4~k %] 356,
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Fig 2 Rarefaction curves of the observed bacterial quantity at different taxonomic levels varying with number of samples in the Mulun Plot
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PSR BRI AR RN ARG, T BRI 2 /0 - HERE dh A RE R M S WA ) 2 A
IV ATYER I — NMEAFRTE R IR, (A TE B AR TR AR RO — RO 0L T, 28R R e e i 1
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