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Ahsfract:.-“Saline }v-a'fe#r_,d‘;ﬁlga.[iﬁn can alleviate the shonage"..qf'::f:r‘e's. i ter ‘_gurces in the northwest arid Zo;lt_i.':l but -long-terrﬁ.*salir;:(;;vater irrigation can }l&magemlh.e‘, soil'fu:r;;.§§I
conimunity structure'.:f(.) illq‘}-i.ate the harm caused by"‘éaliniffv"'," f;ioch_a"r-.i; iséd ia'@ soil amendment to improl){.éll thessoil fungal community structure. To in\;e'sti%gte the intrinsi'g;- nk
between biochar ap‘i;hcati‘on!ia'nd the structural diversity of fqhgql-‘zyijh.munit_ies jf;"saline soils, two irrigation w'a'lter_s'%:ity levels weteset: 0, 35 dS+m” (fresh water)"and 8.'Qﬁ-‘dsl'm"
(s.ahn‘é wét_gr). At each im'gation water salinity, two levels o h‘i:f;chdrl ap%l\i(';ation wete set: 0 thm™ (no app.l.f;‘;ation)__".land 3.7 t*hm” (application). High-thmughpul-g@-(;uencing
'ifes%]ﬁ showl"gs'aI that compgr'ga o that under fresh wat%:r irriga}llli:t‘)n, ns"i'iline Kvater irrli.g‘;ation increased fungal dlommunit;- species diversi!y,;-d and decreased fungal community species
richnes; lfrochar"ap_gication un(_l'é:r “Saline water irrigation n_snduced“sgjlfunkal.»m"rém 'ry'hspecies diversity and species richness. The dominant fungal phyla in the soils of each
tream;en.t wlell‘:'cd-'Asc&nycota‘, Mortierellomycota, Basidiomf.égta, Chytridiogs '--: Glomeromycota, Rozellomycota, and Cysticercales, and the dominant genera were Gibberella,
Chaelomiyr'ill'., Sarocladium ,- Stachybotrys, and Fusarium. Compared to that under freshwater irrigation, saline water irrigation significantly increased the relative abundance of
Basidiomycota and Chytridiomycota and significantly decreased the relative abundance of Ascomycota and Rozellomycota. The application of hiochar under saline irrigation
significantly increased the relative abundance of Ascomycota and Sarocladium but significantly decreased the relative abundance of Basidiomycota, Chaetomium, and Fusarium.
LEfSe analysis showed that under the condition of no hiochar application, saline irrigation reduced the number of potential biomarkers of fungal communities, whereas the application
of biochar under the condition of saline irrigation increased the number of potential biomarkers of fungal communities. These results indicated that the application of biochar can
improve the saline soil environment and fungal community structure and provide a theoretical basis for reasonable brackish water irrigation and soil fertilization in arid areas.

Key words: irrigation water salinity; biochar; fungi; LEfSe analysis; high-throughput sequencing
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RS RSB (NMDS) 5% 1 AR AL
RS ES E A VLR PN Y o el
(E3)Fﬁ@um@ﬁom2%% % %ﬁﬁ

B 5043 15, FW A B T = 4y g
o B e g T K swie
ﬂh?%gﬁﬁﬁmﬁﬂmﬁﬁ%g%ﬁ%wé
R i ﬁgﬂﬁﬁ ws. (L
o . ; T 0,032
0.10 °
0.05 ¢
g (1] . M - = e o 5 mxes = on e 5 ® SR S S SEERS S B R S R R S R
=
-0.05 =
- A
-0.10 . A m W
. e FWBC
A SW
SWBC
-0.15 . . =& .
-0.2 0 0.2
MDSI1

B3 LREEHERNMDS 54
Fig. 3 Analysis of NMDS in fungal communities

2.2 HEREETKFH L

17K b BB Y R Y 2 G 8T 4 i AR A
T8 : T2 ] (Ascomycota, 67. 07% , FH X} = & F- 1
8, F ), H k& B & 1] (Mortierellomycota,
3.64%) . %ﬁﬁ‘ B ] (Basidiomycota, 2. 84%) ., ¢ 1 ']
(Chytridiomycota, 2. 29%) . £k % B '] (Glomeromycota,
2.04%) % 25 H 1] (Rozellomycota, 1.77%).



14 AR E A N (R K BT A 0 B A 2B W it £ ) iy 523
= Ascomycota ® Blastocladiomycota [ {I% 20 A% 7 ) (Monoblepharomycota) A A X} 3 &
® Basidiomycota B Monoblepharomycota N e e
® Glomeromycota H Mucoromycota L:j FW ALI\ }E *ﬁ [:B 5 FWBC ALI\ IE illailﬁ jJ[] =7 ﬁ E_BI ]
Rozellomycota ® Calcarisporiellomycota
B Chytridiomycota ® Others ( Blastocladiomycota) 1 Calcarisporiellomycota ) A X} =
100 e e BE LR B A E ] ( Monoblepharomycota) 1 & 5
1] (Mucoromycota) B A %) E B . 5 SW oAb B AH [,
SWBC Ab B 18 i =& 25 W.1] (Mucoromycota) [ # XJ 3=
B, 5 & %K Calcarisporiellomycota B AH X 3 B | AR
sl (Blastocladiomycota) BOE G A
:i (Monoblepharomycota ) it AH X 2 1 .
% 2.3 FLH LR KF 4R

a5
50
25 +

0

FWBC SWBC

B4 NRELEIKFEE 10 B EAHEXFE
Fig. 4 Relative abundances of the top ten phyla as affected

by different treatments

5 FW Ak FA L, SW AR B 5 g 4 # 1]
(Basidiomycota) Fl 47 g WI( Chytrldlqntnjrcota) 'E/ﬂ_ FH XT 3i5

i B8 0w A e EI il (Mortlerellomycot 4 AH XT i
ﬁué—zé 249 0., Wé 1 3. 209% 14 buﬁﬂ

Fra, 3| %; i’é#/l&%%@ I](A:S‘&o btam??
¥ jﬁozellofpycota; 10 %F T BEAT R g /

.(Glomqafe y&ota)ﬁi‘*ﬁﬁLﬂﬂ# ﬁ%’{ﬂﬂ% 94%! 33%

(Chytfidiomycota ) A1 % 4 B '] ( Mortierellomycota ) ) AH
Xt B 43 5 0.93% F 3.20% 1 £ 0. 94%
3.46%; B I + %% B '] (Ascomycota) . 1 F B []
(Basidiomycota) Fl BRAE ] (Glomeromycota) f¥ FH %of
£ 50 B 69.94% . 2.24% 1 3.73% B AR F
63.42% . 2. 02% 2. 17%.

55 SW b FRAR Lt , SWBC Ab #1244 il € AT ]
(Ascomycota) ¥ AH Xt F BE |, H 62.45% ¥4 i %)
72. 45% ; i E FEARH T B ] (Basidiomycota) (9 A XT 2
[ o I (T S|
(Chytridiomycota) CEREEEE ] (Glomeromycota) Fl & 24
W T (Rozellomycota) 9 AH XF 3= B, 43 5l th 4. 74% .
4.35%. 3.89%. 1.65% 1 0.22% [ A% £ 2.37%.
3.56%. 3.40% . 0. 61% F10. 07%.

PR ER R E TS (B5), 5 FW AL
PHAH EL , SW 4b B g 3 5401 Calcarisporiellomycota ¥ 4
bR, B4 ZE AL 17T (Blastocladiomycota ) f4 A4H X 3=
B, 3 B AR B 4 W] (Mucoromycota) A9 AH X 3= B

[] (Mortierellomycota) N

SR UD e o N i 3 O B o W e W |
6) , K IAR I 8 o 77 5 T & (Gibberella , 13. 63%
FoxEFEECEHE, PR, Lk R BT
( Chaetomium ,8. 14%) . Sarocladium (6. 49% ) . % %4 f
% J& (Stachybotrys, 3. 61%) F1 %t J1 & J& (Fusarium,
4.71%).

5 FW AR B L, SW AR B T Sarge
TR (Stadﬁybotrysl)ﬁ]%;u B & (G ﬁﬂﬁ*ﬁ
FORE Y %uﬁ'gﬁﬁ 0“71% 1.99% #il 9. 36% Nl @
2.52%. 4. 49? n “t oﬂlf’/ﬁ; Rt A1 ik I%’F Fusaﬂu
%ﬂf%%ﬁ%(&b emzmhpmxﬂzr éﬁ‘j&lm o %n
18. 31%%@@5 30%%&%/69%

SR L Hel, FWBC i S ngdad{%'
) 75 R E&Bm hy'boﬁq/s)fﬁl%ﬂ @E(Fmarzum) A
XT$J#_,5§‘7&5J 0.71% .| 1.99% Fl 6.07% 3 51

\ 1.51%. 2030951 6. 48% % ¢ 45 R (Gibberella)

% dﬁ% ﬁ%ﬂfz % 0.22% F %65%,{4%
/ A, FWBC Ab 35 14 Ain ']

% 7 W 8 (Chaetomium) 11 A X F &,
18.31% #119. 36% [ A% 5] 17. 08% H17. 85%.

5 SW 4b B M I, SWBC 4b B WO B
Sarocladium W) A X7 F FE | 3 Jn A B E )8
(Stachybotrys ) 1) # X} = i, A5 2. 52% Fil 4. 49%
B B) 21.20% 5. 66%; W KK E KW R
( Chaetomium) F1 4 7] 0 J& ( Fusarium ) A 32 5, %
% o5 B W IR (Gibberella) (19 AH % £ £, 43 5 th
11.04% . 5.30% F1 10. 69% P& A% £ 4. 30% . 2. 95% il
8.44%.

PR RS E RN E (K 7)), 5 FW b
FEAH H, SW Ab R I 28 BRI Unidentified_Rozellomycota_
sp A Unidentified_Sordariales_sp # # Xt 4= B | % fIX
Alternaria Y AHXT 325 . 5 FW AL BLAH L , FWBC &b 3
4 Unidentified_Rozellomycota_sp R EROE T
[ 1% Unidentified_Sordariales_sp [ #H X F B, B
Alternaria W FH X F B2 . 5 SW AR FUAH Lb , SWBC Ab 2
0 E W Alternaria W) A8 XT3 & |, B K Unidentified_
Rozellomycota_sp pi| Unidentified_Sordariales_sp DR Ep O
FE.

x5 i



524 woom B %

[ ]

I . yer

Olpidiomycota

45 %

Blastocladiomycota

Basidiobolomycota
Rozellomycota 15

Mucoromycota

1.0
Glomeromycota

Neocallimastigomycota 05
Ascomycota
Zoopagomycota

Entorrhizomycota

Aphelidiomycota

Chytridiomycota -1.0

Kickxellomycota
Monoblepharomycota
Mortierellomycota
Calcarisporiellomycota

Basidiomycota

Entomophthoromycota

FW FWBC SWBC

- wlF | ]

I} " B B 1k T A 4 lu/J .?;)

i 1 Fig. 5 He tm fungdl phyla in soil undfrfferﬂrtred cnt | .fl
b 41/ e

- , =

B Gibberella ] Unidentlﬁed_Pezzzaceae

B Sarocladium
¥ Unidentified

Stachybotrys
B Chaetomium

B Alternaria

B Others

B Unidentified_Rozellomycota_sp
B Unidentified_Sordariales_sp

/\ﬁ%é%ﬂ E”FFW?ﬂﬁU 12/\,‘I?WBC ) 4
\ /l\,swéﬁﬁils L SWBC 41 84 W 4151 efrly 4 %

\
D

 Ghactoms ;,-'.-'JI J) 5) B PR S BER ) K EﬁJf Glomeromycota , 24 7K F A
100 Pezizomycetes, H 7K - i) Sordariales Pezizales, £} 7K -
1Y Pezizaceae Fl Bionectriaceae, J& 7K - 1 Gliomastix ,
Gibberella 11 g_Unidentified, ¥ /K ¥ # Gibberella_
intricans . Pezizaceae_sp n Gliomastix_sp. FWBC 21 )
AR = 2 ) 531 B 2B T K OF 19 Rozellomycota , Bl 7K
¥ B Unidentified_Sordariomycetidae, J& K E
Sirastachys , Fj 7KK Sirastachys_castanedae. SW 21 il
PPy 3 ) S R 2R A2 11K F B9 Chytridiomycota,
25 = 7K F-AY Agaricomycetes, H 7K Y Agaricales , B} 7K -
Y Chaetomiaceae, J& /K F i) Chaetomium. SWBC £H 5]
FP B 32 ) ) ECTE R AR = [T UKF 1Y Ascomycota, 497K
Sy Pezizomycetes, H IK - B Pleosporales, Bk 19
Hypocreales_fam_Incertae_sedis Fl Pleosporaceae , J& 7K
V1 Sarocladium, # K V- B Sarocladium_sp
Nectriaceae_sp. Lk 145 BB, ATl £ W) o 1) 250 °F
R TR TR VR % 22 S 0 ol 280 5 T TR K TR 1) 2%
il P A W A AR 7 22 S 40 R 805 T /K E TR 114
FAETT W AR W d M IRV 22 S ) AR

75

FXS S BE/%
3

FwW FWBC SW
E6 ARELAEEKEFI0FMEFRNEXNFEE

Fig. 6 Relative abundances of the top ten genera as affected

SWBC

by different treatments

2.4 LEfSe 2% %43#r
{6 F LEfSe 73 #7 [1g(LDA 1343 ) > 4,P < 0. 05
ATER ] g () 8). 3 it LERSe 43T, 118 2 14 4t 45 29



14 A 5« A [ T T I R T S RV 0 A W it D ) e 525

m JE K

Inocybe

Spizellomyces
Stachybotrys
Unidentified Nectriaceae
Phlyctochytrium
Aspergillus
Cladosporium
Unidentified Mortierellomycotina
Sarocladium

Alternaria

Fusarium

Cephalotrichum

Unidentified Rozellomycota sp
Glomus
1.0

Gliomastix

Unidentified Chaetomiaceae 05
Gibberella
Archaeorhizomyces
Dominikia

Pulvinula

Unidentified Pezizaceae

Unidentified Sordariales sp
Pseudombrophila
Unidentified Glomeraceae
Curvularia

Unidentified Ceratocystidaceae £|

FW FWBC SW

Sirastachys
Idriella
Colletotrichum
Mycena
Conocybe

Unidentified Stephanosporaceae

Unidentified Powellomycetaceae
Chaetomium

Mortierella

SWBC

7 TREEBEREKFRE

Fig. 7 Heatmap of dominant fungal genera in soil under different treatments

3 it

TIHEEE R LR E RSN Z
— A N B W 1 S AR LR B A AR A A A
ARG b R AR T AR S | B IR PR A
EL I S = i A N DO = SR )| = O R o
I LK R 23 ) b M OB VS 2 BEE L AR
S B K E B - M TR T v 1 2 RE A B
R RO A T A e 2 3 - S TR
TR 22 R, LK R B0 26 01 i P AR W R AR T
LV Z BT . LERSe 20 Hr 45 3 3R T ATt 22 )
(25 PF R, JRK THE B e AR A v 22 5 W A R (FUR it

AWy IRV 25 S IR R T RS e A
Xof B A 0 A2 AN T DR 0k, S 4 B R R o) -
WREVE ZREVE R R B R R 2 0 e LR
JEE B 9K 30 T S 2 B T A A OIS T R A
A WFFEHEN , RETE V2 W Eh I B AR I H A P
SN LT B RE D, X R RE ) 5 e NI AR R B Ak
FEAFA AL BN A W e AT AR - R  f41
n, Bem 4+ HE3% 5y & i . CEC FIHR/K 6 7, HHER B
(9 A 3 T () 2 48 g b MR LT REVE R A
Z LA e P B i R O TR O 52 A B AR L ORI
TN BE S AT A AT A o S RO R A AT S B
PEAET R .



526 7 S - 45 %
s_Sarocladium_sp |
f Hypocreales fam Incertae sedis |
g Sarocladium |
p_Ascomycota |
g Unidentified |
s_Nectriaceae_sp |
f Pleosporaceae |
o_Pleosporales ]
f Chaetomiaceae
g Chaetomium
p_Chytridiomycota
o_Agaricales
c_Agaricomycetes
p_Rozellomycota
s_Sirastachys_castanedae
g Sirastachys
f Unidentified Sordariomycetidae
o_Sordariales
s_Gibberella_intricans
g Gibberella
o_Pezizales
c_Pezizomycetes
p_Glomeromycota
g Unidentified N FW
s_Pezizaceae sp El FWBC
f Pezizaceae - gw c
f Bionectriaceae =1 SWB
g Gliomastix
s_Gliomastix_sp
0 1 2 3 4 5 6
lg(LDAR4})
o
Cgrfﬂc e )
Q/Ps d i
c ¥
X
Bl FW
Bl FWBC
m SW
s = SWBC
.ﬁ.‘.’ =3 a: f Pleosporaceae
:-: © [3 b: o Pleosporales
u-.-‘ o = - .
——0 3 c: f Pezizaceae
S o EE §, Pezizales
= S mm :
%?‘,‘ kS o & ¢_Pezizomycetes
B0 R g f: f Bionectriaceae
- B b 5oomm o »
QAR % S g: f Hypocreales fam_Incertae_sedis
e Y o o :
.%’4/.' X \ mm D f Chaetomiaceaei: o_Sordariales
& .../,/.'0‘1 .'nou)- u«‘.\\\ R mm j: f Unidentified Sordariomycetidae
LK .// roc ...I \!‘“.\.\.\\\\}..{\\\v éb mm k: o Agaricales
2 N & BN ¢ mm | ¢ Agaricomycet
o' 9, O K TC_Ag ycetes
& | “!\ 2 \.\0 so»'”
0\ >
$
&
&
o\?\>
/ Q’\Oﬁ\))
E8 THEHEREMENLESeERDN

Fig. 8 LEfSe analysis of soil fungal communities

A GE e B, ANt A ) ¢ 2 A R TR R TBE X 1
S O RV R o A R OB B WROK
T AR W BRI B R R R e R R
J 7K P R 14 2% T i P A 0 i A T TR 9 T )
P BB AT REE R R O i BURBR T A

BRI g M, 3 8 L A ) A AR R R A
i — L6 A 3 Vg BT A L TG UA AR AT, T RE R

He 7&

AR BB T LB E I, MRS & 2 il R
THEURI EEAETS . ARBEFE R, Rk B
T e TR ] SRR T A AR X R R R
B 3 7 B IR T Al B (JC 2 R i 1 0
F 2 A 0 ol ) 1) A A7 s 8] S B0 TR R 9 Y LR
A7 e AR 0 ¢ 2 496 98 T Y AR X R L X
B AR WM A W % e 8 T P R ) L 2



14

AR EAF - ASTRIVEWE K B b R VA X A ) e T 64 )

527

FROSA A W i nT DL Al O RO K
P A 0 SR A T A A L L D SRR A
I PRI HE vy L B 3 A0 R 3R T AR ) 4 LR P A B T
PR A A A A R
AR K E AR RN T RE
&N N INE E R INE A2 NN S 3 Ry |
1T KT R b 25 1S 0 TR [ ] (Basidiomycota ) Fl 47
1 '] (Chytridiomycota) 4 AH X 4= B8, & 25 B A0 % 1
] (Ascomycota) T2 25T (Rozellomycota) FA AR X 3
FE IR KU WE 5 5 it n A ) i S S HE N T T
I A T 1R A BT AR B K I ) A5 A
I I A ) e S NG N TR ) A AR R S W
FEMRHE 758 [T AR 88 . F R 1T R 2 HOE 4
PR T R RIS RGP R R AU PR K ) )
fj:ii%%'%@\*E%E%Jﬁﬁﬁ’i%ﬂ'ﬁﬁ%ﬁ‘]lﬁé*ﬁ
HAE R AR WA T R A HE
BT 02 24 38 04 43 A . BRAE TR DA 0 A A0 W G
AP A 38 7 04 S ASCHR O3 T AR AR D3 Do 53 36 P
e, iﬁﬁ‘ﬁ)ﬁ*?@ﬂ?ﬂﬁﬁfﬁi%ﬁﬁﬂjff;%f&:t%
A HILAY S5 BG4 A B G R R R R
g AT BT A] AR AR 2T 43R ﬁlﬁ*ﬁ%@*ﬁﬂ’]
ﬂﬁ@LTUﬁﬁﬂﬂﬁ@@%&&%%%%ﬂ“
H, ;ﬂrlﬂl?ﬁ.*?@%iﬁ% A1§§§§~% "_z’%ﬁa:
R A e e et % it
u%%lilj»:lﬂi“”"U\A&E’J*ﬁ%éﬁlﬂﬁﬂfﬂ%ﬁﬁ%m
%%&K&%ﬂ%%%%ﬁTwL%HW%EE@
Mﬁg%ﬁﬁ%%@%ik s P
%ﬂﬁhkfﬂfﬁﬁlﬁ Sarocladium . %;u[i]}%
Bl 730 T8 R A R R LT 1O PR R
AT A W) B B S5 AR JOK HE RS N Sarocladium |
7] AT A R B 5T T J 00 AR R = BE B Bl 7 TR I A
IR T B AE X 5 BE R K R AR T it AR ) g
& BN Sarocladium | ) % 1 25 J& F0 8k U1 B ® 09 AH
Xf 2 BE L RK T E Y A% R T b A= W k. 2 8
Sarocladium WAHXT B, 1 2 FEAIK 6 5¢ T ) Ao ) 14
J& B AR . Sarocladium J& P9 AT, &5 R AE YR
Y LT AR BT T8 RT LAX BT 4% R T
- v B T AR s T DA P AR K SROME iR 4T 4 R
fife T 5 22 b il 0 25 b A 0 T R 5 R S TR Y
CRYE R A A R AR H A VE M O R RLF 2 3R A
it )1 IR ARG R E SRR MEE RS &
S5l 2 PR Y . R
B R i L 2 — B2 A A BRI AU XY
KEAEY). H I B e K E TE AN it 2B gk T AR
HE IR FREER A R TR A 45 W A A H R
B Y

-

(1) 5 IR K FE WA LU, K FE BE 38 i -+ 498 008 B
T ZAEE BRI LI AR A S B AR
AR Bt FHT 3801 1R 7K R TR - 9 L TR R VR ) R 2 AR
RS R B T ROKE R H IR R W R R 2
FEEREE T

Q) AR AEI N TRET] . P
T PR Al BREW TP EWTT. 5%
K HE WA L, JRCK W 5. 2 1 00 R R D RN A T
(AR 2 B, Gk 5 NS S A T RN 2 28 1A T B AR X
FEBE L RKVE W S5 F T Tt AR e S G N T2 T
RS DOy RT3 1% (15 R =N E DO =

BT HEEFEWMLAEE N HETEE .
Sarocladium . B5CHE VW IB A E A HEEE . 5
IR K FE R AR HL , Rl K HE W 38 0 Sarocladium | %%%ﬁ'%
J& M E 5T T BB EF A JH F"ﬁ%ﬁﬁl Wﬁ?ﬁ
lﬂ)ﬁﬁ’]*ﬁﬁifh JjUJ({%/E}EE’J ST E%?fzﬁ

o Sarocladmm E]/J EDOE Y (N E%"W/&%n &
J& Gk ] %IE“E’J*HXT%T“

(M%m&%%mwmm@ﬁwﬁﬁﬁﬁéﬁ
12 0 et i@ﬁ%@%%ﬁ?am@&
i%ﬁ@ﬁ%§#%Wﬁm?MTmmﬁﬁg§

@ﬁ@@ﬁi%ﬁ%%ﬁi o
a%im f";‘ 4
[0 TR, BE A8 4 ST DKl VR KN 3 4 X8 i
BT ﬁj}”ﬁﬂﬁﬁ?%ﬁ SYBCRZ (], LK R,
2022, 41(2): 59-67.

Jiang Z, Zhang ] H, Bai Y G, et al. The impact of mulched drip
fertigation with saline water on uptake of ions and nutrients by cotton
[J]. Journal of Trrigation and Drainage , 2022, 41(2): 59-67.
SREE, SR, BRK, A5 AN [ R SR AR AL A K R T
L], TR, 2022, 39(6) : 1976-1985.
Zhang H, Zhang K, Chen B, et al. Effects of different irrigation

(2]

rates on cotton growth and yield formation in Xinjiang [J]. Arid
Zone Research, 2022, 39(6): 1976-1985.

PN, frie, B, S5 CARE UK BT R T BUR B AT 5T
HERL)]. BEMEHE R4, 2019, 38(7) : 60-68.

Cui B J, Gao F, Hu Chao, et al. The use of brackish and
reclaimed waste water in agriculture: a review [J]. Journal of
Irrigation and Drainage, 2019, 38(7): 60-68.

Zhang Z M, Zhang Z Y, Lu P R, et al. Soil water-salt dynamics
and maize growth as affected by cutting length of topsoil
incorporation straw under brackish water irrigation [Jl. Agronomy,
2020, 10(2), doi: 10. 3390/agronomy10020246.

ELTv, MR, AR, 4T BT A HE A
J2 AT HLBE S K R M LA SR AR B2 (], 7K PR FR 2R,
2022, 36(2): 268-274.

Wang Y Q, Zheng C L, Li K J, et al. Effects of organic fertilizer
application on soil organic matter and Water-Stable aggregates of
plow layer in farmland with saline water irrigation [J]. Journal of

Soil and Water Conservation, 2022, 36(2): 268-274.



528 2 S 45 4
(6] AL, sELrsl, BRI, 5. MEMKT LR Lo K& [19] Wi, &€, IMYIE, 5. 0 A SR 7 SO AR B 1
/N TR S WA [T ], HEWEHL AR TR 24 4R, 2022, 40(8) HETUTE I SR A Z AR R RS e [T ], B 5 Al i, 2022,
850-856. 53(4): 1121-1130.
Gou Q S, Dang H K, Ma J Y, et al. Effect of irrigation water Li M M, Quan F, Sun S Q, et al. Effects of close-to-natural
salinity on soil salinity and winter wheat yield [J]. Journal of management on the community structure and diversity of fungi in
Drainage and Irrigation Machinery Engineering, 2022, 40 (8) : the rhizosphere soil of rubber plantation [J]. Journal of Southern
850-856. Agriculture, 2022, 53(4): 1121-1130.

[ 7] 23, WF ., IRGINE . BUK/MUBUK A X 1 365 3 M Ak 43 [(20] Bk, XU/NET . JRK S5 DR E I X I 0 5 AN R R B AR IX
ME e BRI SIS, 2020, 57(3) : 656-666. FIRRCE R [T, gl RS R, 2014, 37(1)
Li H, Lin Q, Xu S H. Effect of infiltration of saline water/brackish 22-26.
water on soil permeability and transport of salt cations in the soil Wei X Y, Liu X J. Microbial ecological characteristics of planted
[J]. Acta Pedologica Sinica, 2020, 57(3): 656-666. saline-alkali soil in coastal saline area by freezing saline water

[ 8] Mo, AR, SR, 25 . UK R it hn A ¥ 5 xf + 3 irrigation[]] Journal of Agricultural University of Hebei, 2014, 37
o oA B URLSS R 9 S [T ], b RO KR K, 2022, (1): 22-26.

(6): 154-161, 168. [21] Raaijmakers J M, Mazzola M. Soil immune responses [J].
Nong W L, Shao G C, Wu S Q, et al. Effects of biochar on soil salt Science, 2016, 352(6292): 1392-1393.

distribution and aggregate structure under brackish water Irrigation [22]  Mohamed D J, Martiny ] B H. Patterns of fungal diversity and
[J]. China Rural Water and Hydropower, 2022, (6) : 154- composition along a salinity gradient [J]. The ISME Journal,
161, 168. 2011, 5(3): 379-388.

[9] WeiCC, RenSM, Yang P L, et al. Effects of irrigation methods [23] Crump B C, Hopkinson C S, Sogin M L, et al. Microbial
and salinity on CO, emissions from farmland soil during growth and biogeography along an estuarine salinity gradient ~eombined
fallow periods[ﬂ. Science of the Total Environment, 2021, 752, influences of bacterial growth and re51denc<} urpre -:TT ApPhEd and
doi: 10. 1016/j. scitotenv. 2020. 141639. Environmeéntal Mlcr(hnology, 2004, 70(3) 1494‘ 05. o

[10]  JHU2, Ze9edt, BOEA, 4. KIBOKINHE X‘J’/}(Yﬁ‘iﬂiﬂﬁ (é3 [24] Yang C, Guip_].; Soil salinity drives the dlstrﬂ)unpn pdlterns and
Ji AR AL A K a5 m [T, T 5 4 X AL BF 5%, 20,2;.#’39(4): e(ologlc.’;l fumtlons of li-mgl in saline-alkali la’hj{ﬁl‘e" Yellow
12-20. ) ; River Delta" Chma[.ﬂ. Tontiers in Mlcroblology?, 20, 1...1,._;!101.
Zhou Y X, Li M Q. Huang 7 1. et al. };f'f}eéts of lq{;g;lerm saline 10. 33.89/fm1cb 2020. 594284 by 4
water drip 1rr|,gallmp on physl(othemlcal mroperugs &nd (olton- [25]  Yin 15 W L""H Y Wang H Z, et al. Impact o'f dlffel_rgpt blO(hdrS
gmwth in gréy des&ﬂ soil [J]. Agric ulturdl Re}eqﬂt{ }_n-'p{ rid on m_]pirohldl,'ﬁemmumty st@it.me in the rhizospheric §0il 'pf rlg.e

& @Teas 202_1. }b(ﬁl) 12-20. | ¥ "l__‘_"' grown m albid soil[ Jj-* Molecules, 2021, 26(1‘6) dei=+=10. 3329#

[lﬁ* ('}ul S, Whalénﬁ'] K, Thomas B W’T er al Physwo-thqﬁcal moleﬁhles 6164783 & ) i

i Rmperlws and I'r_nlcroblal 1esp0nse% ih lmeHa..r', amer, ed %0115 [26] Grabelzté Mellel Hahfel Y, Kolton M, et al. Bl[)(‘hdl 1 acl on

I,.-"J m,e( ‘hanisms dl’ld future directions [ IAgnfuh]ire FA Osyitems & (lPVelupment .and productivity of pepper and l()mdt()'&r()wn in

{ I.-? lunvironment 2015 206 46-59. | ) f ...h o) ferllga\ed soﬂ]ess media [ ] ] Planl and Soil, 2010, 337 (1-2) :

[lt]l W"u Y X:ﬁ' G, Sha@ B Furfural and ltﬁ blochd’r‘lmpy 481-496.

-‘h ngné_r-al propertles of a saline soil [J]. Sohd Earlh 2014, ) [27] Zhu H, Yang J S, Yao R J, et al. Interactive effects of soil
565 -671. amendments (biochar and gypsum) and salinity on ammonia

[13] 'ldrm M W K, Fan L L, Xie D J, et al. Response of soil fungal volatilization in coastal saline soil[J]. CATENA, 2020, 190, doi:
diversity and community composition to varying levels of bamboo 10. 1016/j. catena. 2020. 104527.
biochar in red soils[J]. Microorganisms, 2021, 9(7), doi: 10 [28] Sun X Q, She D L, Fei Y H, et al. Three-dimensional fractal
3390/microorganisms9071385. characteristics of soil pore structure and their relationships with

[14] 5K&, T, B# ), & . 84 ke KRS MO + 58T B hydraulic parameters in biochar-amended saline soil [J]. Soil and
W[ )]. FEERLE, 2023, 44(3): 1758-1767. Tillage Research, 2021, 205, doi: 10. 1016/j. still. 2020. 104809.
Zhang L, Wang Q, Yang X Y, et al. Effect of the process of [29] Egidi E, Delgado-Baquerizo M, Plett J] M, et al. A few
returning farmland to forest in the loess hilly area on soil fungal Ascomycota taxa dominate soil fungal communities worldwide [J].
communities [ J]. Environmental Science, 2023, 44 (3) : 1758- Nature Communications, 2019, 10 (1) , doi: 10. 1038/s41467-
1767. 019-10373-z.

[15] Jacobsen C S, Hjelmsg M H. Agricultural soils, pesticides and [30] Chowdhury N, Marschner P, Burns R. Response of microbial
microbial diversity [J]. Current Opinion in Biotechnology, 2014, activity and community structure to decreasing soil osmotic and
27: 15-20. malric polenlial[]]. Plant and Soil, 2011, 344(1-2): 241-254.

[16] Hug L A, Thomas B C, Sharon I, et al. Critical biogeochemical [31] Zhao Q Q, Bai J H, Gao Y C, et al. Shifts in the soil bacterial

[17]

functions in the subsurface are associated with bacteria from new
phyla and little studied lineages[J]. Environmental Microbiology,
2016, 18(1): 159-173.

Jiang Y J, Liang Y T, Li C M, et al. Crop rotations alter bacterial
and fungal diversity in paddy soils across East Asia [J]. Soil
Biology and Biochemistry, 2016, 95: 250-261.

Ai C, Zhang S Q, Zhang X, et al.
bacterial and fungal communities to changes in fertilization regime

and crop rotation[ J]. Geoderma, 2018, 319: 156-166.

Distinct responses of soil

[32]

community along a salinity gradient in the Yellow River Delta[J].
Land Degradation & Development, 2020, 31(16) : 2255-2267.
Rath K M, Maheshwari A, Rousk J. Linking microbial community
structure to trait distributions and functions using salinity as an
environmental filter [J]. Mbio, 2019, 10 (4) , doi: 10. 1128/
mBio. 01607-19.

Yao Q, LiuJJ, YuZ H, et al. Three years of biochar amendment
alters

soil physiochemical properties and fungal community

composition in a black soil of Northeast ChinalJ]. Soil Biology and



HRAE F 4« AT e K R

I e SR v X AR 0 5 T 4

529

[35]

[36]

[37]

[38]

[39]

[40]

[41]

-

-
]

Biochemistry, 2017, 110: 56-67.

Yan T T, Xue J H, Zhou Z D, et al. Impacts of biochar-based
fertilization on soil arbuscular mycorrhizal fungal community
structure in a karst mountainous area [ J]. Environmental Science
and Pollution Research, 2021, 28(46) : 66420-66434.

Tejada M, Garcia C, Gonzalez J L, et al. Use of organic

influence on

Soil

amendment as a strategy for saline soil remediation:
the physical, chemical and biological properties of soil [J].
Biology and Biochemistry, 2006, 38(6): 1413-1421.
Hagemann M. Molecular biology of cyanobacterial salt acclimation
[J]. FEMS Microbiology Reviews, 2011, 35(1): 87-123.
Xiao R, Guo Y T, Zhang M X,

connectivity with lower diversity of soil fungal community was

et al. Stronger network
presented in coastal marshes after sixteen years of freshwater
restoration [ J]. Science of the Total Environment, 2020, 744,
doi: 10. 1016/j. scitotenv. 2020. 140623.

Quilliam R S, Glanville H C, Wade S C, et al.

‘ charosphere’

Life in the
- Does biochar in agricultural soil provide a
significant habitat for microorganisms? [J].
Biochemistry, 2013, 65: 287-293.

Thies J E,

Soil Biology and

Rillig M C. Characteristics of biochar:
properties [M].
Routledge, 2012.

Lienhard P, Terrat S, Prévost-Bouré N C, et al. Pyrosequencing

biological

Biochar for Environmental Management.

evidences the impact of cropping on soil bacterial .":}}rd-'. fungal
diversity in Laos tropical grassland[J]. Agronomy for §fslainable
Development, 2014, 34(2): 525-533. -"'. ir' i

l

Challacombe J E Hes:e C N, Bramer L M' et al. Gé‘nomig-.e-and

#

| -
_=secretomes qf Ascogbycota fungi reveal! dlverse functlm'ré'p‘m
hiomass d‘ecqmposlpon and pathogenesm ij ."B mlc%,

é019 204-}‘-‘7 -do,l, 10. 1186/512864-019-6358 . A

[mn g, Wiﬁ,ﬁ%ﬁ S ﬁmm@*ﬁw%@igéf%

"l

[44]

[43]

PR TR A A B 2 R

P T n[]mWH%ﬁ&Z?b)WZ&S
Wahg H, Cherr"FOZ WuZD, etal Eilfe( ts’of brgan-!&* m{lﬁagemen}
ng,bde on 5011 funga]:,-ctfmmumty structure and fufﬁ.nonp 1'9_-—tea
?_gns[a.ﬂ' Journal ofTea Science, 2022, 42(5) 672~ 68_8
m%m Fsese WA 4. T B BB
S5 B ZREPELT]. Ao, 2021, 53
(3): 545-554.
Ren C G, Su W W, Pan L'S, et al. Fungal community structures
and diversities in rhizosphere soils in different growth stages of
kiwifruit seedlings based on high-throughput sequencing [J].
Soils, 2021, 53(3): 545-554.
BICM, THEW, SRR . AM EEN H AR S
M98 375 P L R B i AR P i RS D). PE bR AR, 2018,

[48]

[49]

[50]

2 [51]

[52]

38(8): 1498-1506.

Li W B, Ning C H, Guo S X. Research of arbuscular mycorrhizal
fungus on adjusting hormone and osmotic balance and improving
salt tolerance of Lilium brownii [J]. Acta Botanica Boreali-

Occidentalia Sinica, 2018, 38(8): 1498-1506.

JRIETA, SN, ARAE A, S PR B I A AR Al X T
AR (1], v R MO B R S22, 2022, 42(7)
20-27.

Zhou HM, Peng H, XuZ Y, et al. Effects of forest vegetation type
changes on the structure of soil fungal community [J]. Journal of
Central South University of Forestry & Technology, 2022, 42(7) :

20-27.

P22, %, BRI, 45 . el VLI Al AR [ A i A 25
TR VE S SR 2 AR (1] FREERLAE, 2022, 43

(12): 5808-5818.
Zhu L P, Xu F, Wang J Y, et al. Soil fungal community structure
and function diversity of different land use types in the waterfront
area along the Jialing river[ J]. Environmental Science, 2022, 43
(12): 5808-5818.

Quandt C A, Beaudet D, Corsaro D, et al.

intranuclear parasite, Paramicrosporidium saccumaebae, reveals

The genome of an

alternative adaplatlons to obligate 1nlracellularfpﬂra51llﬂl [J].
elife, 2017, 6, doi 10. 7554/eLife. 2959%4. ﬁﬂ I.uf."
Zhang T,‘ Wang Z K, Lv X H, et al. High= tliroughpul sequencing

reveals t“e H"Versuy and cummunlly structure of ifnzo here fungi

of Ferula ﬁ'mklangénswll' at different soil def)ths
Reports 2019, 9-"1), dol 10. 1038/s41598~ 019'. 3110?7’_::?"
YangY Llu‘ﬁ( B,.Cai J M, et al. Genomlc.{'}}laraclenstlcs and
(‘ombai;atrve _gcmomécs Ua.natlBISIS of the endophy{l‘c qungus
Sarocl{uﬁum lfrachtar},ﬁe[ “'.‘BMC Genomics, 20‘19 Zd( 1),-'ﬂ'm_h
10. 1],86/%]2864 019- 6095 1. i "'
A%hlvvmuf; A {evlewMChaetomLum globosum 1s versallle v‘:/fapons
for' vatious plént pathogens [J]. Journal of Pharmacognﬁgy and
Phytthemlstﬁ 2019, 8(2) 1946-949.

Ibrahim S R M, Choudhry H Asseri A H, et al. Stachybotrys
hidden

Sdlenltlflc

chartarum-A treasure : secondary  metabolites,
bioactivities, and biotechnological relevance[ J]. Journal of Fungi,
2022, 8(5), doi: 10. 3390/JOF8050504.

BERR, B, HANE . Al A7 b LR E 200 75 5 R A
WSt RELT ). P EAEEAR, 2007, 23(7): 441-446.

Cui Y F, Huang Y, Jiang L. H. Research progress on Gibberella
species of agricultural importance [J]. Chinese Agricultural
Science Bulletin, 2007, 23(7) : 441-446.

Summerell B A.

[J]. Annual Review of Phytopathology, 2019, 57: 323-339.

Resolving Fusarium: current status of the genus



HUANJING KEXUE Vol. 45 No. 1

Environmental Science (monthly) Jan. 15, 2024

CONTENTS

Prediction of Autumn Ozone Concentration in the Pearl River Delta Based on Machine Learning —++veeseeesrerssrrssnrsmnsmni, CHEN Zhen, LIU Run, LUO Zheng, etal. ( 1 )
Remote Sensing Model for Estimating Atmospheric PM, ¢ Concentration in the Guangdong-Hong Kong-Macao Greater Bay Area +++++: DAT Yuan-yuan, GONG Shao-qi, ZHANG Cun-jie, etal. ( 8 )
Variation Characteristics of PM, ; Pollution and Transport in Typical Transport Channel Cities in Winter “+*DAI Wu-jun, ZHOU Ying, WANG Xiao-qi, etal. ( 23 )
Characteristics of Secondary Inorganic lons in PM,  and Its Influencing Factors in Summer in Zhengzhou HE Bing, YANG Jie-ru, XU Yi-fei, etal. ( 36 )
Characteristics and Source Apportionment of Carbonaceous Aerosols in the Typical Urban Areas in Chongqing During Winter ++eesseeeseesseees PENG Chao, LI Zhen-liang, XIANG Ying, etal. ( 48 )
Analysis of Influencing Factors of Ozone Pollution Difference Between Chengdu and Chongqing in August 2022 CHEN Mu-lan, LI Zhen-liang, PENG Chao, etal. ( 61 )
Analysis of 0 Pollution Affected by a Succession of Three Landfall Typhoons in 2020 in Eastern China - +-HUA Cong, YOU Yuan, WANG Qian, etal. ( 71 )
Characteristics and Source Apportionment of VOCs Initial Mixing Ratio in Beijing During Summer ZHANG Bo-tao, JING Kuan, WANG Qin, etal. ( 81 )
Review of Comprehensive Evaluation System of Vehicle Pollution and Carbon Synergistic Reduction #«++eesseesesessressesmsnsiiiiinn FAN Zhao-yang, TONG Hui, LIANG Xiao-yu, etal. ( 93 )
Study of Peak Carbon Emission of a City in Yangtze River Delta Based on LEAP Mode] ++e+eereeeeeeesesresssienisminin YANG Feng, ZHANG Gui-chi, SUN Ji, etal. ( 104 )
Driving Forces and Mitigation Potential of CO, Emissions for Ship Transportation in Guangdong Province, China - WENG Shu-juan, LIU Ying-ying, TANG Feng, etal. ( 115 )
Carbon Emission Characteristics and Influencing Factors of Typical Processes in Drinking Water Treatment Plant «+«seeeseereeessnssiesiennne ZHANG Xiang-yu, HU Jian-kun, MA Kai, etal. ( 123 )
Distribution Characteristics of Arsenic in Drinking Water in China and Its Health Risk Based on Disability-adjusted Life Years «+«+seeeeeeee DOU Dian-cheng, QI Rong, XIAO Shu-min, etal. ( 131 )
Spatiotemporal Occurrence of Organophosphate Esters in the Surface Water and Sediment of Taihu Lake and Relevant Risk Assessment

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHANG Cheng-nuo, ZHONG Qin, LUAN Bo-wen, et al. ( 140 )
Exposure Level and Risk Impact Assessment of Pesticides and Veterinary Drugs in Aquaculture Environment ZHANG Kai-wen, ZHANG Hai-yan, KONG Cong, et al. ( 151 )
Variation in Phosphorus Concentration and Flux at Zhutuo Section in the Yanglze River and Source Apportionment +LOU Bao-feng, XIE Wei-min, HUANG Bo, et al. ( 159 )
“Load-Unload” Effect of Manganese Oxides on Phosphorus in Surface Water of the Pearl River Estuary ++++sesserereessesrssnssnsnnsiininninns LI Rui, LIANG Zuo-bing, WU Qi-rui, et al. ( 173 )
Factors Influencing the Variation in Phytoplankton Functional Groups in Fuchunjiang Reservoiress«sseseeeseesrssrssimnmniiimn. ZHANG Ping, WANG Wei, ZHU Meng-yuan, et al. ( 181 )
Hydrochemical Characteristics and Formation Mechanism of Groundwater in the Western Region of Hepu Basin, Beihai City =+ ++*CHEN Wen, WU Ya, ZHANG Hong-xin, et al. (194)
Controlling Factors of Groundwater Salinization and Pollution in the Oasis Zone of the Cherchen River Basin of Xinjiang LI Jun, OUYANG Hong-tao, ZHOU Jin-long ( 207 )
Spatial-temporal Evolution of Ecosystem Health and Its Influencing Factors in Beijing-Tianjin-Hebei Region «++steeereesseerssissimnmniininiin LI Kui-ming, WANG Xiao-yan, YAO Luo-lan ( 218 )
Spatial and Temporal Evolution and Impact Factors Analysis of Ecosystem Service Value in the Liaohe River Delta over the Past 30 Yearg+««tsoeeeeeeseresseesreenn WANG Geng, ZHANG Fu-rong ( 228 )
Effects of Photovoltaic Power Station Construction on Terrestrial Environment : Retrospect and Prospect “TIAN Zheng-qing, ZHANG Yong, LIU Xiang, et al. ( 239 )
Spatiotemporal Evolution and Quantitative Attribution Analysis of Vegetation NDVI in Greater Khingan Mountains Forest-Steppe Ecotone ++veseereereeseeeee SHI Song, LI Wen, QU Chen, etal. ( 248 )
Spatio-temporal Variation in Net Primary Productivity of Different Vegetation Types and Its Influencing Factors Exploration in Southwest China

"""""" ‘XU Yong, ZHENG Zhi-wei, MENG Yu-chi, et al. (262)
Impacts of Extreme Climate Events at Different Altitudinal Gradients on Vegetation NPP in Songhua River Basin CUI Song, JTA Zhao-yang, GUO Liang, et al. ( 275 )
Spatial and Temporal Evolution and Prediction of Carbon Storage in Kunming City Based on InVEST and CA-Markov Model++«++eeeeeeeeee Paruke Wusimanjiang, Al Dong, FANG Yi-shu, et al. ( 287 )
Spatial-Temporal Evolution and Prediction of Carbon Storage in Jiuquan City Ecosystem Based on PLUS-InVEST Mode] «eeseeeseeessnrssnssnesiees SHI Jing, SHI Pei-ji, WANG Zi-yang, et al. ( 300 )
Soil Carbon Pool Allocation Dynamics During Soil Development in the Lower Yangtze River Alluvial Plain —eeereeeeseeesreesrissrssnisiininnen HU Dan-yang, ZHANG Huan, SU Bao-wei, et al. ( 314 )
Spatial Distribution Patterns of Soil Organic Carbon in Karst Forests of the Lijiang River Basin and Its Driving Factors seeeeereeesesesseenisneenns SHEN Kai-hui, WEI Shi-guang, LI Lin, et al. ( 323 )
Effect of Land Use on the Stability of Soil Organic Carbon in a Karst Region CHEN Jian-qi, JIA Ya-nan, HE Qiu-fang, et al. ( 335 )
Spatial Distribution Characteristics of Soil Carbon and Nitrogen in Citrus Orchards on the Slope of Purple Soil Hilly Areas««ssseeeseessrsseesnrsieinnes LI Zi-yang, CHEN Lu, ZHAO Peng, et al. ( 343 )

Effects of Experimental Nitrogen Deposition and Litter Manipulation on Soil Organic Components and Enzyme Activity of Latosol in Tropical Rubber Plantations
............................................................................................................................................................... XUE Xin-xin, REN Chang-gi, LUO Xue-hua, et al. ( )
LIANG Tao, ZHAO Jing-kun, LI Hong-mei, et al. ( )
LIU Hao-ran, XING Jing-yi, REN Wen-jie ( 376 )
(1386 )
(1396 )

Analysis on Driving Factors, Reduction Potential, and Environmental Effect of Inorganic Fertilizer Input in Chongging ***

Research Progress on Distribution, Transportation, and Control of Per- and Polyfluoroalkyl Substances in Chinese Soils

Prediction of Spatial Distribution of Heavy Metals in Cultivated Soil Based on Multi-source Auxiliary Variables and Random Forest Model +«+++* XIE Xue-feng, GUO Wei-wei, PU Li-jie, et al. ( 386
Health Risk Assessment and Priority Control Factors Analysis of Heavy Metals in Agricultural Soils Based on Source-oriented «++eeeseeeeereseseeeeees MA Jie, GE Miao, WANG Sheng-lan, et al. ( 396
Contamination Characteristics and Source Apportionment of Soil Heavy Metals in an Abandoned Pyrite Mining Area of Tongling City, China
............................................................................................................................................................... Ll Ru-zhong, LIU Yu-hao, HUANG Yan-huan, et al. (1407)
Source Appointment and Assessment of Heavy Metal Pollution in Surface Dust in the Main District Bus Stops of Tianshui Cit LI Chun-yan, WANG Xin-min, WANG Hai, etal. ( 417 )
Response of Cadmium in Soil-rice to Different Conditioners Based on Field Trials -+ TANG Le-bin, LIU Xin-cai, SONG Bo, et al. ( 429 )
Regulation Effects of Humus Active Components on Soil Cadmium Availability and Critical Threshold for Rice Safety = ««+seesseeesrersseesnrsiieenn HU Xiu-zhi, SONG Yi, WANG Tian-yu, et al. ( 439 )
Using Biochar and Iron-calcium Material to Remediate Paddy Soil Contaminated by Cadmium and Arsenic «seeeeeeeseesrsmsnsnimmin. WU Qiu-chan, WU Ji-zi, ZHAO Ke-li, et al. ( 450 )
Research Progress on Characteristics of Human Microplastic Pollution and Health Rigks «+eeeereseeessmmininnini. MA Min-dong, ZHAO Yang-chen, ZHU Long, et al. ( 459 )

Effects of Polystyrene Microplastics Combined with Cadmium Contamination on Soil Physicochemical Properties and Physiological Ecology of Lactuca sativa
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" NIU Jia-rui, ZOU Yong-jun, JIAN Min-fei, et al. ( )
Transcriptome Analysis of Plant Growth-promoting Bacteria Alleviating Microplastic and Heavy Metal Combined Pollution Stress in Sorghum ***LIU Yong-qi, ZHAO Si-yu, REN Xue-min, et al. ( )
ZHAO Qun-fang, CHU Long-wei, DING Yuan-hong, et al. ( )
Effect of Microplastics and Phenanthrene on Soil Chemical Properties , Enzymatic Activities, and Microbial Communities «+esseeeeesessssseneieenee LIU Sha-sha, QIN Jian-giao, WU Xian-ge ( 496 )
(1508 )
( )
( )
(543)

Effects of Microplastics on the Leaching of Nutrients and Cadmium from Soil

Prediction of Soil Bacterial Community Structure and Function in Mingin Desert-oasis Ecotone Artificial Haloxylon ammodendron Forest *WANG An-lin, MA Rui, MA Yan-jun, et al.

Response of Soil Fungal Community to Biochar Application Under Different Irrigation Water Salinity * ZHENG Zhi-yu, GUO Xiao-wen, MIN Wei ( 520
Effects of Organic Fertilizer of Kitchen Waste on Soil Microbial Activity and Function LIU Mei-ling, WANG Yi-min, JIN Wen-hao, et al. ( 530
Response Characteristics of Soil Fungal Community Structure to Long-term Continuous Cropping of Pepper #«+seeseeesessessesnssiinsnn. CHEN Fen, YU Gao, WANG Xie-feng, et al. ( 543
Effects of Foliar Application of Silicon Fertilizers on Phyllosphere Bacterial Community and Functional Genes of Paddy Irrigated with Reclaimed Water
............................................................................................................................................................ LIANG Sheng-xian, LIU Chun-cheng, HU Chao, et al. (1555)
Analysis of Bacterial Communities and Antibiotic Resistance Genes in the Aquaculture Area of Changli County #«++eeereeesreesrissnisniiii WANG Qiu-shui, CHENG Bo, LIU Yue, et al. ( 567 )

High-throughput qPCR and Amplicon Sequencing as Complementary Methods for Profiling Antibiotic Resistance Genes in Urban Wetland Parks
HUANG Fu-yi, ZHOU Shu-yi-dan, PAN Ting, et al.

(

Characteristics of Vertical Distribution and Environmental Factors of Antibiotics in Quaternary Sedimentary Column in Urban Areas +reeresreeseeereereseens LIU Ke, TONG Lei, GAN Cui, et al. (
LIU Zong-tang, SUN Yu-feng, FEI Zheng-hao, et al. ( 594

Comparison of Ph**Adsorption Properties of Biochars Modified Through CO, Atmosphere Pyrolysis and Nitric Acid ++eseeserseerseesessensnsens JIANG Hao, CHEN Rui-zhi, ZHU Zi-yang, et al. (

Adsorption Performance and Mechanism of Oxytetracycline in Water by KOH Modified Biochar Derived from Corn Straw =+




	22222221
	20240149
	22222222

