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and affect the soil N balance, however, the severe soil loss in the hydro erosive and erosive staggered zones of the Loess
Plateau resulted in substantial loss of soil nutrients, especially N. BSCs develop widely in this region, and they play an
important role in the process of nitrogen accumulation in soils in arid semi-arid regions. But the nitrogen fixation potential
diversity of nitrogen fixing microbial community and its key environmental control factors in different developmental stages of
biological nodulation in this region are still unclear. Here, we used the Illumina hiseq platform to perform bioinformatics
analysis of the amplified products of the nifH gene to reveal the distribution pattern of the nitrogen fixation potential and
diversity of the microbial community, using the loess plateau water cavitation interlace as the research area, three biological
crusting types and nude ground controls. The results showed that the BSCs succession significantly changed the nitrogenase
activity (NAc) , nifH gene abundance, and a-diversity of diazotrophs, while these parameters were significantly higher in
moss crusts than those in bare soil, light and dark algal crusts, and lichen crusts. They also showed higher values in 0—2
cm biocrust layer than those in subsurface soil below BSCs. Diazotrophic community in bare soil was dominated by
Rhodospirillales, Acidithiobacillales, and Rhizobiales of phylum Proteobacteria. Nostocales belonging to Cyanobacteria were
the dominant diazotrophs in algal crusts, lichen crusts, and moss crusts. Trichormus and Nostoc were keystone species in
Nostocales. However, compared with algal crusts and lichen crusts, the relative abundance of Nostocales significantly
decreased and the relative abundance of Rhodospirillales, Acidithiobacillales, and Rhizobiales increased in moss crusts.
Besides that, Cyanothece, Anabaena, Skermanella, Ruminclostridium were also dominant in algal crusts, lichen crusts,
moss crusts. The relative abundance of Nostocales and Trichormus represented significant and positive correlations with
nitrogenase activity and nifH gene abundance, while it was negatively correlated with Rhodospiraceae, Acidobacteria,
Clostridiales and Rhizobiales; indicating that Trichormus might play key role in N inputs in BSCs on the Loess Plateau. The
variations of physicochemical properties, including soil pH, organic matter, total nitrogen, water content caused by
biological crust succession, altered the microhabitat, and exerted a comprehensive regulation on the diazotrophic community
through environmental screening. Among soil physicochemical properties, pH and TN played critical role in regulating

diazotrophic community.

Key Words: the Loess Plateau; water-wind erosion crisscross region; biological soil crusts succession; Diazotrophs

o e SO i XU A DX T o e D e P 5 AR A e ) LR B e 1% M, R BT
(T A SRR KUK I 2R AT SAEOK 9 K o) BRI, i 2 NS Sl 5 2 S 1 A 2 5
X, ot m R ARE MO BT RSN S A B2 kT IO IR A AR S R G B B S Ay, AR
Yyt HE4S Be (TRIRRA WIS B2, BSCs ) S 20 1 Wi o ELAZ RIS (LT | A D o 4 g PO I 45 1 A ) A 1L
BAD  ARYR WIS B RS | T LR 45 B 53 Shy B e A 45 BRI B2 Je | SR AR TR 2 B 1) A )
2 e R T e

L o DK sk S A DA A 149 50 1A B 7K A1 LA R B 8 T 14 588 S B0 DX ™ K ek i
KA IR LHIR AR AREA R AE S KRGS I RE M T R, B E Y& AT )
LA R G A i BRI METCR Y, A4S B X T o 1 2 X R R R 4R i 6 S ik, 1
TSR X, Z2 BT R, LA B e T 5 T R IXBR R DU AN SR [ R oh 30 U R g AR
FRTRE T SRR, AR A AR T R T R IR AR Rk 49 Tg, 29 5 R BREE A S R G A B
LAY 1740 AR TR TV e I A A 2 B 1y 1 ORI 4 T 83K 133 ool m™> b0 s Xu 578 7t R RS oy
YO BT SR TR 30 0 A A 5 A B g 1 B R

1 U AR s R R ) DG BT RE A 78 LI R A R PR AR T BRI R LT 1KOF,
RO T DX AR B 1 T A R R e T VRV T B 1) Aty R B vy R U R A 4 R I
BEMIBFIE T R IR, R BE ( Nostoe ) FEAALHE ( Scytonema ) f&= W45 % B R D OB R TEN 58

http ; //www.ecologica.cn



9664 xR 43 %

F IR T U MRS RE ST VAR ) 2 e e ) T U A A S TR B e T TRV TR TR ) AR o IR TR BRI
W, TEBER T AEM S R D oI TR AR [ U A WA 7 i SC BT, 7T BB J2 B [ R0 s TR B /K1, D AL
EREFINT 7R B G TR ( Skermanella) 76 AR )45 Bz v i B @A #2021 Wang S5 75X T i g Ji i F€ 4 ) £
HEAE A [ R ST R 2 B, 12 AR AR R TR ( Mesorhizobium ) | [ SR B J& ( Azospirillum ) | 18 A AR I8
( Bradyrhizobium ) FlJ2& B FE £ A9 h HIPE S AP 2 A I XA [R] A 25 2R 40 B ) A B Y [ 4R
TR HA W AR, 2800500, RIEA DR 22 A SR pH S 52 e [ AU e v 1) 4
117200 Aty R IR oy R v A A 4 e R R v, RS 2 PR B A PLER S B A L (TOC/TN) Fil pH
SR 5 W0 [ U A 7 Y DG B R 58 PR 3R 7 7 v Dot v ZE R ) by WP R B LA pH Dy 32 S A A PR AR A
AR A [ AU BRI B AR AR B pH Ah, 18 A AR TR R IR AR AR T Y L G AR 8
TR AR YRR i DL R VR BRI FRRL Y ) S S AR G 22
B R K XU S A X [ R 9T 22 4 vh e U IO R R A IR R M S R
TR, BRI R IX I W B TR e R e R RS S R R OC  IR B B  ORNTEE L AR
FELABT - e S K ol XU S8 s DX AR ) 235 e R G WF 9 1 0 i i ol DU A2 At X A W 48 B e o e ) ] R
J7 TR A P A OGS AR 52 e IR, DU iz DX Sl A A48 52 SR b2 B R e S 1

S

1 HREHER

ST XA TR PG48 #R ELS 8 V8 /N7 38 ( 38°46'—48°51'N, 110°21'—110°23'E) , ik 1081—1274 m, Ik
BRI 6.89 km? , J& B {7k ik WU AS 88 o 2% X FE A b g phy XU S50 R 5 = e g G TR A A, 1 398 5 b Ry
WO 445 JE rh R T RS AR K R 408.5 mm, H. 80% LA FAETTE 7—9 A, Z LI BB B, K%
AARRIEL SR AL 15000 t km™ a™" PR 3200 t km ™ a™' |, JE SR A K Gk XU AE S IESS X, UL
R MR 35 VD 8 1 e bR MU, 3 M AR VA PUERZ M 1 U0 B, AP 42 3 A i E R AR Y 13.5% ; 4%
TN ARy A B Ak 3, o T TR 86.5% ) Ttk N #E 35 E 60% LA L, BELA N TR B RAR B S
Mo RO 3, FE R TS (Medicago sativa) AKT-H( Stipa bungeana) ¥ 5% ( Caragana korshinskii) 5 ; ")
gt 17 (1) 55 % 30%—40%

2 WRAGE

21 FECREE

2021 4F 7 H  FERORISTE A B EE RAF A9/ N B B Y I | 8 5 4% 20 mx20 m AOREHT (FEAT BT EE KT
30 m) ,HE RN 15—25° &R XS R/ N R], 3% i AR R] 76 R SRR B LSS AN [R) 1 26 My 45 e IS 80 1 (8 33
455 (LAC) R BELE B2 (DAC) HIARZE Rz (LC) (EELZ5 f7 (MC) |, L35 B FL R 2 AP A s L3R 1, B ib ( BS)
VERWFFET IR BRI 3 A 1 mx 1 m PRETT, WEAE 5 X A 2R A SR 0 B VR AR T RE i, 3 o 46 1
JRREE R N E(0—5 em)2 AN HIEZWK, i b2s (8] 5 b, B AR R TR R 2R A Y 3 A - 8RR 3 5TIR
HIEER—AFE IR 60 17 1 3RE S . ISR FEG A T 5 26 ATCTE 3 1 4% IF R iz [0 SE 50 =
FEAFE R S WY . — 8B 13 A AR AT, FH T I00 e B Ak o R [ R 05 1, 55— 3T - 20°C UKAR PR A7,
HFrFbr.
2.2 [ERMEEE SRR I E

9 SRR P (N Ac) T 52 SR bR J5 3 27 338 e TSI 56 A6 06 5% % ik i) 5 20 A o 22 ) A v O
R VBT 25K 15 g A 250 mL MG, 52K SR A I/ 08 5 2R i KR K &= 19 40%
FE 25CHUREFE 72 h, AR5 R T HAG e ZE AR 36 2% B0, 1) B S A 12,5 mL(5%) 9 C,H, , T35 & 4 h
J5 S g R TS SUARRE L (2 mL) |, JH SP-2100A FID AR 8354 AN RE & b 9 C, 1, AT E i, TG
FAEAE 45 e (v 7 [ G 1 . B PR 2R 8 mol C,H, m™> h™' 33540 I 0 H AL 45 . £33 pH

http ; //www.ecologica.cn



23 FRUKIE A B v K el U S A X[ U A A 2 A A 45 B v 8 T LA 9665
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Table 1 Key species composition of different types of biological soil crusts
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Biological soil crusts types Light algal crusts Dark algal crusts Lichen crusts Moss crusts
M 7 25 o
d‘:%’ )’)‘Zrm}%_/%. . 39.9+1.1 32.7+£6.9 30.9+2.8 57.3+£8.3
Coverage of biological soil crusts
N . p— y; TR A IR i
KHEYI RN ZH L PORER W2, : HEER DB JR Xk

JmETREE R RERE R

& BE R

Key species composition fiE

2.3 FEdh DNA $2I0 RG R EE SO0 (PCR) 9380 P &2 5 7 PCR

K H PowerSoil® DNA $&HURG & ( Qiagen , FEE A /R B ) FHH FEULEH M (0.6£0.1) ¢ +3584E i P2 HL DNA |
FIIH Nanodrop2000 X} DNA ¥ 5 Fll i & #4740 (OD A260/A280 HLAEAE 1.8—2.0 Z[H]) .

LA nifH1(5'-GCC ATC ATY TCN CC-3") Fll nifH2(5'-TGY GAY CCN AAR GCN GA-3") A5|¥), %} nifH %
H#EAT PCR 788 ( S 648 :95°C T8 3 min;94°C 28 7% 1 min,50°CiE K 1 min,72°C ZE{# 1 min, 35 MG,
72°C LA 10 min) , 383 Nlumina HiSeq ~F- & X434 = #4705 , 05 B 2%250 bp,

O3 NVEEXT nifH 328 (519 : nifH1 ; nifH2) (168 tRNA F[K (514 515F;5'-GTGYCAGCMGCCGCGGTA-3';
909R :5'-CCCCGYCAATTCMTTTRAGT-3") \ITS JEH (514 1TS4:5'-TCCTCCGCTTATTGATATGC- 3" ; ¢l TS7:5'-
GTGARTCATCGARTCTTTG-3") 2R FH# e it PCR 1773k s Al [ U3 A= 40 A4 1 0 B I ) 4 %) = B8 ITS
5168 rRNA e F 8 2 HoE N EH SAMH Z L (F/B) ),

24 EYERFEST

fifiFH QUIME2 4 T LAY JE 4R 51 A FLASH $E47 XU i Fe B0 D 42 | R 40 B i A 2 0 8 e 1 ik 4743
%k ,#ﬁﬁ?ﬁﬁ&ﬁﬁ’ﬁé[zg] o Usearch8 X 41 #4740 S A 2 # ] Framebot = Fe 1 g AR 0] ,UCLSUT L)
96% ¥ S MEFE T IEAERAE R IC(OTU ) 17 IR I, PR <10 MIRZEFEY K4 RE A e 1 21 /] — I
AR BB S 5548 S50F 50 5 (8 S AR Z5 44 T IR AL AR ( Diomand ) #4 82X LR FEXT OTU #E47 4324105 B
TR R 80% o [ UM I 1 5 nifH DK =F B R FH B K 7 5 22 7347 ( ANOVA) K 3 76 A 7] 2B My 45
R B 22 55 v IF ST Origin 2021 2 & HARER ST 5 2 K R4.2.0 314z Microeco 1
AT A EMAE YIRS o B B-Z RN e T H R 2 20K L GE TR S B BETE AR R
HLHF ANOVA Kz 30 M 2 5 LA (1LSD) K56 [ ZUMUAE Y o- 2R PE PRl 2 e AN ) A W 235 B R i Bt () 11
FME2E 5 B AT BT (PCoA ) T 28 BF V& 45 40 22 5, 0T R B 4 £ 5077 22 43 T (PERMANOVA ) X Bray-
Curtis 87 B AG B0 R 7% 22 57 W 2k 5 3l 3 TUAR AT (RDA) il Mantel 650 [ ZUUA: W T4 5 PREE R 71 i 24

3 AREGR

3.1 ARSI nifH B R

A= PG B T2 0 [ G 0 B 5 P e 2 R (R 1) R B2 R 2 I U T e, Tk
(4.78+0.66) wmol C,H, m™ h™", & FHIA L, fr RO FITREEES K, B3 5 TR (P<0.05) s B4 K211
PR PE Y B S TA5 T2 (B 1) o nafH FE R AR a3 5 AL (B 1), nifH FE R 400
FETESS K 2 545 KT 2 3R 00 B 2 UG a3 BR AR M A1, LA DO 45 Ko 1) naft & DR 48 0F = 32 147
ERTHEETZE L,
3.2 EAMAEYREE a-Z R AL R A

e S B AR RS B BE Y, Shannon $8 41 1% R Z#EME (PD) 5 [ ZUBG TG AR L LA DS AL, 35 e B 2

http ; //www.ecologica.cn



9666 xR 43 4

— MR - HETE

6 -
fon Hk —~ A*
= A o0 5X107
‘E 'Qé. AB** AB*
3 S 4X107
L Y =
#54 53
22 B 3%x107 a
2= g
e g5 /{
= 5 Tg 2X107
< B =]
g % d
El g 1x10
A=t =
z
0 0
v @] O Q Q 7} Q @} Q O
/M < é A = aa < g A =
= & = g2
= g 2 R % = = o 4 %
& & & e & & & i
® i 2 " & 2
| g | g

B1 AREEMREVMERESER TELENEREEER nifd EEEE
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Table 2 Soil environmental factors and nitrogen fixing microbial community o~ Correlation analysis of diversity

Chaol 8% Shannon wiener %X i 22 2 RE

W T Chaol index Shannon wiener index Phylogenetic Diversity index, PD
Environmental factors

R P Sig R P Sig R P Sig
pH 0.019 0.972 -0.33 0.406 -0.07 0.972
F 35 Kkt Soil water content, SWC 0.556 0.004 0.258  0.239 0.245  0.239
B Total salt, TS 0.142 0.723 -0.077  0.723 0.068  0.723
AL Soil organic matter, SOM 0.446 0.035 * 0.177  0.437 0374  0.07
4% Total nitrogen, TN 0.608 0.001 ok 0.437  0.026 * 0.397  0.043 *
B A5 NH-N 0.114 0.599 0.269  0.503 0.171 0.559
A% NO3-N 0.186 0.361 0.25 0.306 0.079 0.68
A C/N ratio -0.038 0.843 -0.484  0.034 * -0.095  0.716
SURANRZ 0.095 0.951 -0.465  0.032 * 0.013  0.951

Fungi/Bacteria ratio, F/B
o, o PRIFIRAE B A YT o ZHEMESEREEIN T BRI SEETE 0.05.,0.01,0.001 /KF 235

x3 TEFNREFEREEMEMREZNEXES T

Table 3 Mantel test analysis between soil environmental factors and nitrogen fixing microbial community

85K F Environmental factors R P Sig 5T Environmental factors R P Sig
pH 0.196 0.014 * AR NH-N 0.056 0.257
BRI P/S e
0.117 0.084 EAZ NO5-N -0.052 0.648

Soil water content, SWC AR }
JEh Total salt, TS -0.066 0.724 AL C/N ratio 0.070 0.294
AL EAEZ L

-0.012 .51 . 282
Soil organic matter, SOM 0-0 0-513 Fungi/Bacteria ratio, F/B 0-068 0.28
4% Total nitrogen, TN 0.230 0.007 o

s, SRR IR AR B AR W T S IR I T B SR PEAE 0.05.,0.01 K- B3

3.5 S [E A 1 OCHRAE )

AR T, [ RS M 5 R R B (ifH ) 2 0] 5 B AU IEAHE R (R =0.27,P=0.000) , [
RBHEVE(NAC) (nifH B DA 25 5 W A Bk e H X o 2 i IEAH DG OC & T S 208 B BT B |
MR H AR TR H 5 W A OC (8] 5) s PSR B 1T A0 Bk H nT B [ UM W 0 A b e A 2
B R Re h R CEEE R LR H A B R E B MR H R R B s E A A
TE A48 M 11 [P 2 35 DR = 8 0 [T SRS 1 v 350 Sk fde 55
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Fig.5 Correlation coefficents between diazotrophs of biological crusts and environmental factors
C/N B % Lt Carbon/Nitrogen ratio; TS : &£k Total salt; TN : 4% Total nitrogen; NAc ; [F Z&(## 1% 4 Nitrogenase activity ; niffl ; [E 2 3£ H ; SOM . A L
Jit Soil organic matter; SWC ; T35 7K i Soil water content; F/B: FLE A 2 Lt Fungi/Bacteria ratio

4 itig

4.1 BRI R B UK XU S R XA W 2 R I R A R L2 A

ABIFTE R A B, B e K ol XUk S i DX R GZE W S rh Bk e H O E R . R H Y
Fift, LR I A A B A S Y ST M T T M — R A 10 B [ A A i, P A [ Rl , vl R b iy
Ao TRENBRMEY . AR I A+ m FK XU S8 6 X s B (R RITR () | b A2 i R h i
B B 1) [ SR A D s s D s Bk e H S A X3 LR 8 Trichormus FNZZER 3 ( Nostoe sp.) i R EALHF
HUORAIL W TR S B R BT B H AR i B DR RER [T TE H o Trichormus 2 M0 JJE 35 & 43 25
Hk T E , AL B Trichormus variabilis W2 SRR 0 12 35S 10 2275 14 R 3% ( Anabeana variabilis) " . 1F
Tie T DX Sl 1) 22 BB 5 A A B T S0 A 2R O 5 B T R SIS B AnAE R 7 2 v JiL AT B FC ( Chihuahuan )
VIR R R R 2 Ry 1) [ AR v R B OR B S EREE H B S ER EE (Nostoe spp.) I EE ( Scytonema spp.) | HLIEE 3
( Tolypothrix spp.) FaJFE¥: (Anabeana spp.) JE ¥ ( Calothrix spp.) el e R P R | A 4 R [
R DG A BRSPS AR B W R — Dy AT DA 4, 53— D A R R E s A VR
PEATRE R B0 b i ¢ AINDT S SRR SR M AL RE A R A WA 4455 4 OUTSs ,96.57% )8 T74%
TEWET], Ho [ IR & (Azospirillum ) 1= #3988 71 )& ( Bradyrhizobium ) A= 398 T J& ( Mesorhizobium ) J2&:1% IX.
SRR AR Y FESEEIX AT R D A S 9 1 A0 B R RE TR 1 M B R L A 4 B 1 T
RERELT 10 ORI R IR R 4 [ U P LA T TR T LT R TR R GR AT B AR B E Ol
[F) iy Rt ) mifH RE DR 2 B A, X AR B T TR AOE TR R B RO P AR I,

i3 nifH R & S E S E Y B w2 R SR, Trichormus F 0 12 388 2 2 R (1,
ATREALE LR ASHIFSE & BB - 1 B K b XU S 4 X A 0 45 B T U E ) B R R 2R e
OTU /K- I, Trichormus variabilis F1 Skermanella aerolata Ay 94 130 F1 98 4~ OTUs, 73 #h 2R &2k 3 ( Nostoc
punctiforme) 7&EREE ( Nostoc sp. PCC7120) faJJE#E (Anabaena sp. 1.31) %34 2/ OTUs, RAEYZE A F
A FE R EEREY AR, PRI, 7R s I AU E R SE h TZESR R I R EEE
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RIS o 8 2lifh RS 55
4.2 pH N E TRy 2 53R A Y

FEHE 5 JEOK XU AS B X, F AR RN T A48 K 1) % B % 38 A0 BILAS | o R0 B30 Sl R A A0t
SRS AT A i TR, B Y C NP SRR A A BRI T 161% 127%F1 9% [ A 44k
(TR R T R A 48 pH 380 E 396K 4 (e ik - ST SRR BT A R BRI b, 1 pH S5 00 40 B
PRSI AIE R 2 HE W QB A 5 I+, - 8 pH 38 3 20 28 BR #F 14 ] ( Acidobacteria ) | i £ & 1]
( Actinobacteria) FIIUATF# ] ( Bacteroidetes ) [ 32 B 2 40 B RE VG 45 40 42 7 v FE i) 388 vb 2 L pH
JEH W) [ ORI 0 G BR B [H 7, S5 4% pH(pH 5.02—7.00) H3EAH L, 5 pH (pH 7.00—8.00) 4 A [ &0 L
VIRETE AR T o BV SR AR ME TR R R B R AR S B b B AE M R D R S R
BEANONALEEARDCAY OTUs, pH 5 [ RS WA 1 2R 2 REPEFR A BNTT &2 8 3 E A ) A58 R B, pH
55 A IUE D T A OC R [ R Sk v B MO B 2 A A S 2 B S IR A OGO R, R TE 8 A
R H R SR AR A R A SRR BB IS T TP R B0 AR AR G —BERIFST IR S, R A A TR
F IR AR B D) T B RS AR A Y L SRR VD B Sk VDR B X o e B A A L
Vh P SR R R A REERE VD I 3 pH FEER AR A ) e SR R SR AT, KBS TR AN
i SR pH (pH>8) AU FE e LB S g A ) TR 25 1 pH A B MR85 ] B R Tk B 194 b
A, ATRFE R, B BRI A, B 1Y) pH 43510 8.53—8.56 Fil 8.47 , W Ik i T4t 4h ( 8.36) e 4G 7 (8.32) ,
fe pH 3 A S v 0 i H Rh 2SR T B R SO o [ U R BT AR S BoE Tk EE H P Rh
TEBELE KR A SS B v o5 A7 5 e AR 282

ARG i KB+ SOM  C/N XA A VR 3 MPEVE T, TEA 4l B (U s R v el i &
B LR N YR H B AR, B i BRHARAE A, A K B A T AR E Y PSR
AT Y 2D R AL SR ISR A Wy T R W R e SR A B, RN T A S R LR 1)
i, S IR AR T A A RE VR T, SO0 A0 TR R B R A e B R A R O S T e RS
Ferbr, AR AMAEY) (LT IRTE B BB I H AR A H ) TR BUE 2 i, B A Yy s, m
ZOSTREEH YR I A S EERSS W AR Y 2 R A Y i B T IR B, T AU A R VR A5
WA TR IX G,

R 41 pH SOM 41, TN & it | 158 Bk i 5 [ AU W T 2 REPE IR A B S i A Gk | 1560 22 P+ 3 )
WA R R X R B AE WAk B ) R e AR SRR AR B R AR S AR A, T R e L Y
R RIS 2 X AE— e R LA SR E T 76 /N RBE 0 7 M ook AR 7 [ 0T 2 W A i A o R 4 OB
YE .

4.3 B IR XUk oS B DX AU 0 A [ A T

e R e RIS UE A [ R ) B-Zo B 1 U TG PR L S AR DG e v A SR XU A
B DX B9 2R I [T AU S M i SR B ASE Y - Z AR BB BE A= W0 45 K i B2 i 25 s AR
g5 ferp TN 5 BAGEE Y ZReE |1V EURETR DL RO R I AA e B 8 IR A OGO &R U I AR W 4 e v [T AU 2R
Yy A g B3 0, [ A e T I AR T BB AR S e . TEE S K XU S B X AR
25 Bz ik H DA Trichormus variabilis W) 35555 [ UG | [ ZUCE D) nifH 3R =F B 5 35 1E A DG OC
Z X FEWSSEREB B Trichormus variabilis ¥ 1 OTUs 7F 5 + 5 R AW 45 e Al A fe vh & 155 EEAF
o 8 UK U g4 X IR R & R K R R AR (B AR A s B s, 3 TN Bt 4
48 7 TR I O G TR A s SR AR M 4 B A R R e R R LA TR,

5 #ig
TEBE 4 B SRR P KU S H X, A W 235 iz o o 38 5 W) 81 S0 B 05 1 L i B TR =E B A AR W) -2
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PE, &SRR N EESE 2 0 3 T H BB B, HA S5 K20 TA5 KT 2 T3 Az W4l B e 8wt 1 /L6
AR TS A S SR BT B RS2 s PR, R GE W LU IR TR T TR ZDAR T B MR ER AT A H AR H
F, MIAERESS K HACHS B FEE S B Y B e T T A & Bkt B S X0, 2 B AU E M R B . &3k
W H VLK Trichormus variabilis 13- FE 5 5 ARG B R GUAY) nifH BEPH 3 B 5 38 IEAH C G R | Trichormus
AR TEAE B v A= W 235 e [ R R v 456 E SR . AW 48 B i 5 1 Y + 2% pH SOM TN | + )¢
7K S PR BT AR AR T A g TS e [ EURCE MR IR A5 A S 2R b pH R4 OCHYE AT
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