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Abstract: Soil microbial community composition of crop rhizosphere is very important in soil ecology and crop health. In
this paper, the soil with different levels of cotton Verticillium wilt is the research object. Moreover, physical and chemical
properties of soil, and rhizosphere microbial community diversity were analyzed with the technique of microbial pure
culture, physical and chemical analysis and high-throughput sequencing . The results indicate that sterile fermentation
liquor of Verticillium dahliae has obvious inhibitory effect on bacterial growth in pure culture conditions. After inoculation
with V. dahliae, the quantity of bacteria, fungi, and actinomycetes in the cotton soil show little change compared to that in
the control. High-throughput sequencing analysis indicates that bacterial genetic relationship in soil shows no significant
change, and sampling time has a bigger impact on the bacterial population structure. Soil fertility plays a key role in
determining the quantity of bacteria, fungi, and actinomycetes in continuous cotton cropping soil, in which Verticillium wilt
occurrence is severe and significantly higher than that in the control field. Rice-cotton rotation cropping has a strong effect

on reducing salt, plant diseases, and improving soil fertility. Microsclerotia content in soil has significant positive correlation
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with the incidence of cotton Verticillium wilt. Soil fertility, culture measures, and crop varieties mainly influence soil
microorganism quantity; however, Verticillium wilt occurrence does not cause significant change in microbial quantity.

Reducing the quantity of microsclerotia in soil is the fundamental method of controlling Verticillium wilt.

Key Words: rhizosphere soil microorganism; cotton Verticillium wilt; high-throughput sequencing; soil fertility

o i T ] A R AR AERR AL X, AR AR o o A [ 7S L b AR AR X LS A 3 AP A it o5 A DX O
)BT SREEAS AR A EE DXIRIE 3 XA RS AT i BN 2 A AR A S DR, SRR A6 3 28 Fe sl R AR I &2
%, AR RE B IRAR AL 220 & O L AT 50.0% 99 1% HE BGE 5.0 DL B R L L 25.09% LA
YR AR X ZE G AT TSR 2 SRR AL A 7 OGS R K

FRAE T ZE I R GEVEAR G 08 AL 3, O D0 0 R S8 A5 B ( Verticallium dahliae) | B35+ 3 WXE, A2
W TR A S T A AE 9 20 B BT 0 O (R SR eh R B, R P A By B ) A A LR
SFBAM AL BZENI AP AEBABOR A RE R R A AEARPR L S A ) K R A b | S R B 2R Y
HEAERDE B AR ZS R GE, WA AL 32900 A AR i 249 A2 Bl R B8 E I R

VEPIHR TR 38 b (ol Wit Vs A0 A S G R f R S e M A 25 UK S Al e, X e+ 0 T 22
BTSN ANEARAE AR ) RAEZEME D REFRR I AR ER S JR RS AR AEHS 2 i UM L3 e
A Z KR | SRS | SR e S R A O L (B, RIS [ B A A A A T P Y
TIRMEM ZHNEZ R IIOTTE . ASSCUARAE BEZE AN A A LR R AR BT OB TERS G, TR AT AN [R] A A
JEAN P - S R A WA v (8 S A P L R - SR BA P Jo 22 5 , FR 5 M o) 98 FE B 280 2R I G BRE T R 463
ANARAE R K A S S ORI Z (] AR S, S A Ak 2508 4 T Bk AT AL s 2 i 22 A B if B it
AR

1 #MR57EE

1.1 R
1.1.1 falp bk

KN AR B R 2006 1 R VOOl K35 B f1 bk V250 , i i B 4D Bl B Al W A5 31 B 5T BT B, A S2 6
IR TERE ALT,
1.1.2 HIERE R AE S A

FERRT S SR PR IR T A AT 1T = A3 i) S A A 2 E o L RIJC H (CR D) 45 1 3, T4 20
H.S5H20 H.6A20H.8H 10 HAEHIAERE 10cm HEHHE R, BHAR XML 3 S0, 4 2500 g
50m, & B HCS 13/ IVEE B /NVEE 500g 458 TRA R 1 AR, HOREE 72 1 B FE

T AL 2mm LRI TG 43 3 MRAE . — I RAE T -80°C | HE4R M 143 DNA 4T 5 3 12 00 5 20 b7 5 — 1A%
FETF 4°C KRB TR WG 0T s — 0 AT IS O/ AF , 04T 3L M T 40 AT
1.1.3  HUREAR B 5

BT 5 i TG FH SRy K R A o R A D (T E A S ) 5 F5 FE O AR S AR VR

J2 SR S SRS 95 T R T FE P B S | TR RR Y 3500m? , 38 3 7 252 3a A T 3R i 0 ks 1 4 =2 18k T 06
FH 5 e FH Ol S 4000 1 SRA T 7 R i — 3

A VAT HEURN R 302 B ARA I AR T N T3,
1.1.4 Rt

H T IREE SR (5B R 200mg/L) |, 5 [G— 5 3G F 5L (AR R 50mg/L) , 0 R IR R AZ e £ o B 45 R 5 (7
&K 200mg/L) SR R AR R ( Lysogeny broth medium, LB) , #& £ A ik < & 35 i 1% 57 % ( Tryptone soy agar
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medium, TSA) , Eh5 25 M IR 55 77 5 ( Potato dextrose agar medium,PDA) ,
1.2 RN FAS PR 2 okt M B A A 5 g )

FIFH PDA B5 3% Wi 55 35 B Mk V991 FIE Bk V250, 27°C F 78 120rpm/min #2 K ¥R % 55 3% 14d, 2 )5
8000rpm/min #5.L> 15min, YA FVEW, A 0.22wm 40T JE AL JEBR A , -4 C R4 . 25 PDA 557
YE Rt R

R 5 NAEBE 7 BRI 55 24h B9 AL7 B Sl D20mLLB 5535 ; @16mLLB 55 75 +4mlL K5
RO & W T35 W ; B 10mLLB 3555+ 10mL K HHAE R & I 11 ; @4mLLB 555 W + 16mL I 58 7 & 19
IEW ; ®20mL TN FE R R A R, AR AL BE LUA R LY LB RS SR+ PDA A5 R SR IRAE N IR
30°C ,200rpm/min 1557 10h, &6 2h R /0GR THI AL BE 0Dy fH ,3 WE R, 1557 10h 5, LS Yl &
{E A A M A i A B P A0 T ALT A K M
1.3 EHEEEE R AT

B4 H20 HS 8 H 10 HRAEM 2 HE AR BRALHE BT, AEHeps /3 3 AR A R 1 e, Kb 2
U SRR 6 SRR LKL B TR O T S — AR . S A R AL dE pH (E SR A PLE A
S 2 MAEYA,

1.4 e A RS Y A A

XF BTSSR AT PROR T RAE 4 DS IHSR AR 72 4y LA RIS T AR SR S IR SR R
FE TSA K77 30 52 AR R 7 25 VA A 398 v m] 955 55 TR R TR A A B
1.5 IR OR AR R A% 5

W 1.1.2 v 8 053 SR AR WA FH e | K O Ak 3L 7 3 IR R DA R R % 4 B B 3R i B ) P A R 1 40 15
- S R AR B G P A BB T 4 I SR AR Y R AE SR IR AR 5 B AT R AR R R A S
1.6 sy
1.6.1 HIEFENE DNA $EHUAS I

TEFE 4 AR 8 Ay KA 36 iy T AR S, By LAEFREL 0.5¢, FIH] BioTeke DP4001 2771 & 4 Mt 449 &1
DNA, #38dbt HiA B AYRHE A RA R E# DNA ST, R A lumina Hiseq 2500 PE250 BT, 47
WH S Y Ry 8RR 4 16S tRNA (V3 +V4) X 3 5] #); 5'-CTCCTACGGGAGGCAGCA- 3', 5'-
GGACTACHVGGGTWTCTAAT-3' ; # k il PCR #1540 A2 )% - 95°C FilZEPE 5 min;95°C 221 30s,50°C 1R K 30s
72°C ZE{H 40s ,25cycles ;72°C #EfH 7min,

1.6.2 P4 oL i P4

Xif JE AR BCE UEAT DR (FLASH' ™ | version ) , ¥ DF2245 21 (4 15 51 8 47 5 243 € ( Trimmomatic' ™, version ) ,
IF LB AR (UCHIME ™ version) , 15 £ & B it 1) Tags J7 51,

1.6.3 OTU 2t

TEARLTE 97% WK b3 e AT EE S (UCLUST ™ | version 1.2.22) , LA BT A7 6 5140 0.005%1E K
€ OTU™ |
1.6.4 YRR Koy 25750 b

ANTH 16S Bd )% . Silva' ™) ;W FERE RDP Classifier ™ . BA5 BN 0.8; Z E HLXF . PyNAST'™™) ; 4 5
% . 484270 ( Neighbor—Joining ) 5 4382 IR 4B MEGANS5 % ; alpha ZREVEFE BT - Mothur™? version v. 1.
30;Beta ZFEMEMT(n=3) : KT binary jaccard bray curtis ., (un) weighted unifrac ( BRI ) 22 Fh3E k2 S A
SRV
1.7 B srar

AR AT Excel \SPSS BT RIS HEAAER,

http ; //www.ecologica.cn



4 A E = 38 &

2 BREHF
2.1 REHEH A& RO A0 T ALT Az K f 1 52 0

Bifi 5 TN %6 R B A I b3 W L B3 n, K5 3R 10k e IEOR I BREV2S0  — CK
5 RFLAR SRR ANE AL B2k [ BT R Regs, g 1o T BT
T BAR ST 2 ALT B KA S 5] PDA HiJR) 82 10| Fmmmmormo
BRI CPET1) . SR, K B A bk V991, V250 gggj ::ﬁﬁk
R L RER AN ALY 19/ KRB R AT 2 04 ) .
EH, 0

HRECR I bR V991 KRE R AN ALT A bR
FRI ) PR 1ok 5 800 3 1 bk V250 , U A B0 ) 48 1 1 G ALT TR T B R BT ) 2 K A%
**Fzﬁiﬂ/‘]ﬁ(ﬁi’f)ﬁlgjfﬁ%ﬂﬁ ?%IR“&%“E‘E j] 7|:H It gg ﬁ[ﬁ j] Fig. 1 The growth tendency of bacteria strain AL7 in
BRI ALT B2E KB A supernatant of V. dahliae

L . A RAREFRU, Lysogeny broth; B:8 4 2 B F- 5 KN Fe
2.2 I RATREEE S 1 HHE B AL 4 4T e . .
AT & BE IR & W, 8 compares 2 mixture of lysogeny broth with

ZAII T (R 1) BTSEIRTT AT 1T R R potato dextrose agar fluid medium;C:1 b 1 13 FR05 KN4
3 A HIX 6 HEUREAR T A SRR il 1 pH {67E 7.97—8.46 AT & T IR A W, Tcompares 1 mixture of lysogeny broth with
ZIa], 2w it 3 . R B RAEAR IR & E 23 potato dextrose agar fluid medium; D2 1 8 (PRI 5 KI5
T BT R T R T T T SR AR | 2 B R T A Fe T % B W IR & W, 2compares 8 mixture of lysogeny broth with
TR 6 5 10 747, ISR oA R e o s D s B R R P
WO TR L O o i B TS R s e
g AR 7oK SRR A R 14 A

M AFEIE TR T AW TR AL 2R 20 5 3 AR X i s 8, Hdh A
PR E N A ML A SR HEAF] T 38.66g/kg 1 2.025g/kg -, 249 9 47 0] 1~ X FEAZ 5 ) 2
£, T IEAE 17K s R R R A E s R A LT A Ak 2R A i 5 R IO B 22 5 B 5 Oy
THZKAE L RS ) To s P LT 2 2k A AU A T A AR E s

F1 AEMXIGHITEBRLER(g/ke)

Table 1 Physical and chemical properties of cotton soil in different regions

s ek = " e
Hlﬁﬂi%ﬁ Jfﬁltﬁ*ﬂ;& ¥ W pah ﬁm@ o £ il EE%EJEL
Sampling Disease . Organic Total Total Total Biomass-N/
K . Field type pH Total salt . .
location index matter nitrogen phosphorus potassium (mg/kg)
RPN 58.7 H 8.39 1.75 8.31 0.45 0.63 18.70 52.85
0.0 T H 8.46 0.95 11.59 0.61 0.76 18.73 84.57
Al 94.5 5 H 8.44 1.10 38.66 2.02 0.96 16.09 52.85
24.5 1 8.44 1.35 17.36 1.04 0.95 20.66 31.72
JE IRy 80.8 H 7.99 9.60 8.56 0.40 0.72 16.57 67.39
2.5 19 7.97 11.10 9.31 0.44 0.62 16.45 51.53

2.3 N[ K AR BEAR T 8 bl B SR IR Mo b
2.3 AN[RAC R B A FH S 4 20 e R

OPMTEE SRR (32 2) , Bl S T SRR E PP A AR R 5 H IR T IR AN 4 A 6 H .8 A 3 AN
J00 g v A TR RS Y S v TR T R R T R R 4 S 8 (A TE AR TR R 5
6 A 473 AR 368 JE T LR R o 20 i R S S S AR A, B0 Wl 35 22 5 5 4 Tl 1 T Y 4
AN I3 b 2 B RO A TR T, R 8 H 3 A, Fg T S v 50 0 R R A v TR S IR
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2.3.2  A[AEe e R b Y R R

B 5 5 T SR A A FH P EC AR R 4 3 0 IR T ekt B LASR 5 Ay .6 A5 8 Ay dis -3 vh
PRI R IO BRI e 6 A (ISR R V22 55 s PR ) Iy SR T T 3 rh B RGP 6 A 0 LA,
Pyu AR T Xt T {5 4 AT AR B 35 PR 2252 5 A ] 1 T i B A i 0]+ b O B s T
W, HAE4 Hy 5 Aty .6 AmEnksl 25 (3K3),

®2 TEREATERHEEE(x5x10°)
Table 2 Bacterial quantity of soil in different times

SERERTHH Sampling time

SR A i 26
Sampling location Field type 47201 5H20H 6720H 810 H
April 20 May 20 June 20 August 10
BiJ 5 55 7T I 84.2+33.0b 69.3+7.5a 83.3+13.7b 52.745.0b
JeH H 23.8+2.7a 91.6+96.9a 50.4+6.0a 28.7+2.6a
PRy HERFH 21.6+8.1a 43.9+24.8a 12.7+4.4a 36.8x17.1a
2 17.422.8a 61.7+17.4a 41.9£36.5a 16.428.3a
A Y H 27.4+7.1b 21.8+6.4b 27.3+6.7b 11.249.9a
B H 11.8+6.6a 6.8+2.3a 14.6£10.3a 11.1£9.1a

a,b AR FZRNT, MR FRARTREFEZE S AR PR BFE 2R

®3 FEMBHTEFEEHE(x5%107)
Table 3 Fungus quantity of soil in different times

SERERTHY Sampling time

SR A i 261
Sampling location Field type 47201 5H20H 6720H 84 10H
April 20 May 20 June 20 August 10
Bf 5 55 7T Y H 8.9+4.2a 11.627.2a 13.4+2.7b 14.923.1a
e H 11.0+4.3a 9.9+0.7a 4.8+1.1a 14.4+4.7a
JPEIR T I H 12.320.9a 10.0+2.8a 5.0+1.8a 7.2+1.7a
B 14.1+5.4a 12.1+5.7a 2.6+0.8a 9.8+1.6a
AT I HI 15.4£2.7b 12.4£3.1b 10.8+4.2b 16.625.3a
295 H 8.2%3.1a 4.1x1.4a 4.2+1.0a 13.8+4.2a

a,b AR FEMZ T M T RHMURIE BB 25 AR PR B 225

2.3.3  AN[FIACRRR B FH S e R
A7 101 T SRAFAR FH rh e 4 R R SEBOAR O, B 9 b P i AT 3k 1x10°4> Bl 5 55 T SR T HH B S
FARETE T ER I (3 1), o Xt BT 4 S e b R i & B 2w T B I, ELAE 5 1 9 0 8 A ik 5l
B35 255 s PR R T g T b N T TR 3 A, i ) T Sl X A T, A i b SR ) 22 AR/ (R 1) R T
Bom R A AR S AE 8 A Oy BL T 3 22 55 5 Al T EO [H SR AL S i
i TR BRI L T 4 Y] S R S R R R R TR T (R 4)

F4 FEHLEPHEREE(x5x10°)
Table 4 Actinomycetes quantity of soil in different times

FAERT ] Sampling time

RAR AT H FH 2

Sampling location Field type 47201 5H20H 6120 H 83101
April 20 May 20 June 20 August 10
Bof e A T Y 128.8+36.6a 177.0+39.2a 236.1+41.2a 104.9+8.4a
Jegw i 155.2427.3a 262.4%15.4b 243.4%47.2a 177.1£22.2b
IR Y 157.949.7a 213.6+12.3a 199.2+25.6a 191.9+64.5b
29 H 191.8+47.9a 183.4+99.1a 202.6+38.7a 160.4221.0a
AF R 628.2+66.3b 235.1£32.5b 317.2+47.2b 319.6+51.1b
e 291.1+51.7a 157.1+38.6a 211.6%39.8a 187.7+34.6a

a,b AR B FENZ M M T RHURIE R E 25 AR PR Bk 225
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2.3.4  AN[R RS RE AN 3 rh N A A RO A K

Gt (K 5) BT SC IRy AT 5T A 2K A 3 DX A T - 98 i DA T 0 S T Al A i 2
RF R E RS

Bl e p TR ARG T 8 A 10 HARAE B ZHR s 15 %00 58.7, 45 5 o v 2o 8 1 A9 DAl 1 i o o A%
A 40 A T TS DA EE T, 28K AR AR A S0 RS XS SRR TH B2 i 5 15 KO8 0, HOBFZ ok 7 B B R §e
T AR 5 A {0 T SR A g T [ Pt SO A6 35 2 1795 K 94.5, 4 v = FP P-4 0 785 1 A D 8 A 1 ok
BRAZ R 193 A 0 BB 43 SOp 2 i R A A O KR 6 4 IR 500 24.5 FF/RETT AT
PR H T [RTYIAR AL B2 i 15 15 K0 80.8 4 3¢ - AP ORI AR B A S R A Ky 73 A, o B A T e - v
HRAE 3 ZE R RO 17 A4 TR AR B 2.5,

SR PR LR AN T~ 8 v DR P R R A 35 A9 T R Bl A, R T Fi [ 4 A IHPR AR A b B
RSty 7o AR R 4 AT E A v b ORI AR B R A% R 119 55 H R AR
8 R R A R R A RS e e, v b P R B IS 196 4>, 2 6 AR FEAR, O 155 /g 12,8 H
Oy RSP R EGE N 132 /g £ T 6 A0 W T 4 A6 (18 2) o 38 rb R F8 A o ol i A% 114 35
EoC R E VS R 1 R b e Py Epe S ] G (AN p =R

£5 BERERELERER 0cm HH2 B Rk TR ERE

2 250
HE k=
£ 200
Table 5 Micro sclerotium quantity of cotton field in 10 centimeters @ g
deep and disease index of Verticillium wilt ﬁ 'g 150
OB 5 B it 1 A 3 0
Sampling location ~ Micro sclerotium quantity Disease index E 50
B 5. 55 40 £ 1.21 b 58.7 b = . . . .
04-20 05-20 06-20 08-20
Oa Oa FeAERFHE Sampling time
VaRUIER 193 + 7.99 b 94.5 b
6+1.10 a 24.5a B2 AEEHEHEI1I0m HETETAWMEREREZSEN
PRIK ) 73 +2.64 b 80.8 b BTN
17 + 0.98 a 25a Fig.2 Dynamics of micro sclerotium quantity in 10 centimeters
a,b REBELZF O HEZRART R EEER KRR deep of cotton field in different times
RIFH WFE2ER
2.4 THERRTIE SR YR AR DG S A A B 2N 250
) g7 Wiz y=56.111In(x) - 18.028
KRR T g 200 | e ISR B R*=0.8474 I
B e e ), = TSy ~ mm o —_— I5 /
2410 RHETORTRAER B RO b LB R B8 o HOIER
RIS -
BT 5 I T O AR R RS I B e BRI %, 1 8 50 | T
Y S 0 B Al NN = = - oes® <
T 2R B T A 7™ A Y 3 v B A i 1) 0 e . .
A B C D E F

FE TR, AHOCYES TR (18] 3) , Kunfe ks
PR A2 o i S AR AL B 25 R AE TR R = 0.8474
(Sig.=0.036) , Jy .3 IEAHSC  7E—E TN, KN 4e AL
PR AR AR 2 AR e R A

242 HIEPORINFR A A A & S A L

HaH 2 H Cton field type

B3 AMEHEMEZSESRERERRAFREENMEXYE
Fig.3 The correlationship of Micro sclerotium quantity and
disease degree of Verticillium wilt

A BT 55 75 6 s H , Disease-free field of Aksu;B: JE IR B % 95 H s

2T RO YR DG
TG AT UE AR 26 35 22 19 A AR PR 5 e P
R HE B R A 7 ik B 3 TE ARG, TR A8 B 1 &
PR A ot 200 P A = LR AR T o {EUR AN R A T

Mild disease field of Korla; C: £/ %% H , Mild disease field of
Shihezi ; D ; b1 52 757 B9 [T, Serious disease field of Aksu;E ; /R
S5 I, Serious disease field of Korla;F ;77 785 [T, Serious disease
field of Shihezi
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3R ORI A R R A% 1 R R A LT 2 R R A SR AT T v A Rl A M R 2 R
EPSEHEIPR
Ro6 WMEMBESREAZRREREREXME

Table 6 The correlationship of microbial population and disease degree of Verticillium wilt

A FARSI T A eq LA |

Biological group Correlation analysis Micro sclerotium Actinomycetes Fungus Bacteria

M # Micro sclerotium B IR O R B 1.000 -0.773 -0.657 0.052
Sig. 0.227 0.343 0.948

TR Actinomycetes B ORAAH I R B -0.773 1.000 0.454 0.430
Sig. 0.227 0.546 0.570

E1H Fungus B IR R AR -0.657 0.454 1.000 -0.599
Sig. 0.343 0.546 0.401

T Bacteria B IR O R AL 0.052 0.430 -0.599 1.000
Sig. 0.948 0.570 0.401

2.5 AR H I EREE A AN ZREE BT

Xt 36 A4~ ERE i EA T U Y, L3R4S 4062258 Xf Reads, Bt Reads $F4% i € J5 7= 4= 3052997 4%
Clean tags , FHEAE i 7742 84805 2% Clean tags,

FEASC R B 35 AR BN TE 99.6% LA L, SUBRAS YR 7 25 /AR THEAR h A B R RE R EL SR O &R
HY B RE T EHE %0 ( Chaol (Ace) B ZFEMEHE % ( Shannon | Simpson ) & B SR 48 4 - HERE 5 b A0 40 78 b B 22 b
PEEGR (R 7)o BT R HE 97 % AR EE AR BT 5o iy | 22 R 0y vl E R4 EH 43 1) R S A o 22 ) )
PRAE P TT (OUT) B H A7AE 10385 1 25 S i A Tl T i FH RN SR SR A i 2B ) OUT B H N7 AE
HEM2R

x7 AEHERPHEEESEEER
Table 7 Diversity index of bacterial community in different samples

REEHE O RRMIZER SRR BAEIY [EHES B /3%

Sampling Field  Sampling *i”mfjlﬁ RN B BERR AR i ?ﬁfﬁ;
location type time 0TU ACE Chaol 1/Simpson
Bl 5 55 T JeHi 4 adw?2 1870 1974.4 2004.5 180.4 6.3 99.7
adwd 1832 1957.8 1980.7 170.3 6.2 99.6
ad4w6 1823 1979.5 2040.9 125.5 6.1 99.6
8 A a8wl 1883 1983.1 2006.4 239.6 6.4 99.7
a8w2 1916 2007.3 2026.3 301.7 6.5 99.7
a8w3 1854 1954.6 1977.8 261.4 6.4 99.7
P H 4 andbl 1955 2058.1 2074.2 164.4 6.3 99.7
an4b3 1971 2069.6 2107.8 199.3 6.3 99.7
an4b6 1837 1941.7 1973.2 157.9 6.2 99.7
8 A an8bl 1938 2026.5 2054.8 326.5 6.6 99.7
an8h2 1919 2017.7 2034.6 224.5 6.4 99.7
an8h3 1974 2058.4 2090.3 240.7 6.4 99.8
VARt anT) B2 4 A bndw2 1796 1890.9 1911.3 251.1 6.4 99.7
bndw4 1722 1821.3 1835.1 171.0 6.2 99.7
bndw6 1723 1808.5 1836.8 224.2 6.3 99.8
8 A bn8wl 1658 1757.9 1798.3 210.9 6.2 99.7
bn8w2 1777 1919.6 1949.9 235.1 6.3 99.6
bn8w3 1751 1894.9 1959.1 209.0 6.2 99.6
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REEHbAS MREZER REERTE . RSy [Efiid g /3% "
location type time OTU ACE Chaol 1/Simpson
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