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Fig.1 Effects of material ratio, reagent concentration and cross-linking time on the specific surface area and pore size of the modified biochar
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Fig.2 Element content and infrared analysis of the modified biochar
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Fig.3 SEM images of the modified biochar
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2.4.1 X3 pH M 4 Bl ATIESE, HA—MBC

5 AMF Y68 2% fif £5 Bk Jbh a8 , H 35 17 76 “ Uy [F] 3 24 ”
G XK. bk B W a O, b e Ak R B
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BRPEVR FE T G+ By A HITE 21 KRG pH P iR 5
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Fig.4 The changes in pH of saline soil and alkaline soil under the combined effect of biochar and AMF
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Table 1 The changes in organic matter content of saline soil
and alkaline soil under the combined effect of biochar
and AMF Bl mg/g
T L TR LT
L3 . g "
o o
CK 12.37£0.54" CK 11.87£0.51
G 13.2040.57" G 12.934£0.74%
# Bio 12.4240.32% | Bas By 13.88£0.51°
G+Byo 15.1040.77¢ G+Byo 14.9540.21%
G+By 13.4940.42% G+ By 12.99£0.52"
CK 10.47+1.02% CK 8.1740.43¢
G 11.81£0.34% G 11.47£0.82%
B B 10444044 || Birs Bio 12.01+0.81"
G+Byo 13.3940.78° G+Byo 12.8940.54*
G+Byo 11.58+0.23" G+Bs  10.88+0.71°
CK 7.7340.73% CK 6.974+1.12"
G 8.32+0.98" G 7.8440.51°
s Bio 8.42+0.49" W10 Bio 8.2140.68"
G+Byo 10.7740.447 G+Byo 10.4940.53"
G+Byo 8.1040.32" G+Bso 7.48+0.29"

VE B 1925 5 B MR 2 ANOVA K2 % B9 X 45 (Duncan)
ST s TR B ) /I8 5 5 R 6 7% R ) BF 300 S [ b 30 1] 22 S5 3 )
0.05 & FEIKF(p<<0.05), T,
2.4.3 EBE#EANPKAE HESATH, MR
B R AL 3 e B B AT A R b i R E SRR
HIFL LS . ARt AN IR B, e NLPLK A
PRL 6 BB 36 1 A T 2 D FEER A R, = F R
iR 43 9 AT 35 3.01%,40.80% ,14.15%, {H [ % HA—
MBC Jite il B A9 T, UK 55 dE b 389, B 3 i 43 301
61.19% (Blyso G+ Byy),17.03% (Bifl;s G+ By) . K100,
N St fEdh s B S50 T BB 3 FE R b S Wk T L Bl
HA—MBC 1 jifi fin 5 % 7+ 5 B i 3, i K (E 7T ik
117.52 mg/kg (Fh,; .G+By) .

2.4.4  XIEEEFEMHEA HIERGREMEL LR E 4R
G B S5 5% Ak R 87 B0 1) T AL AR A 40 o (Al R s )
FH R PEA A HERE R A 25 9 5 o i ) R AR A W 4R
B R 2 AT, 3 R A S P 2 R R 1 42
AR T A B A AR E R BE (15,75 mmol/L) T
Y41 55 A Wy o i e JBE 52 I 3 TE A G (p<<0.05) , N FE A 5
JopiE e BE R U MR A . 5 AME {2 e R ARk |+
AN o KA SR A R,

2.5 REBREXMIHKEKNEIE

2.5.1 #WRKRZRK HE3I W AR AMF
M HA—MBC Bl fE ol — 8 #2122 f# & 0l by
JE XTI 2 AR 4 A T FEAR bk BE SR e T
Hjifi HA—MBC A #k S 388 CK 414 5 $2 &5 17.34 %,
17.90% , Hujifi. AMF {43l $2 % 8.77%4,8.60 % , M Bk it
G+ By AR B30 $2 55 36,4096, 40.41 % i e BE £
AT G4Bo 2H K THE 16.84% B8 3a T s,
VA PA LR 38 25 11 T, — 3 BK i A7 7E “ P [R) 3 850 R
5, B 0 2 0 AR AW 3 X6 T A o 4 2 T
PR . SR FE R R R B 38 T S N v VR B HA—MBC
(B Y], 56 T Js2 T o0 2 300 5 1

2.5.2 #NrtZZAF K 6 Al b E Al
S SRR F R AR, B R A0 BT G B R i
TR A P DN R 2 A A L A R R A R R
TEAR  H ok BE 38 (15,75 mmol/L) F,21 Kaf#h 4,
Bt AMF 5 HA—MBC #9256 27 68 4 {5 - 4% %
B m FE AR 7 R ARG 21.16%,27.48% (G +
Bio) M1 32.15%,34.77% (G + By, ), H ¥ & T BB 4b
P 18.77%,16.33% . "I WL HA-—MBC 5 AMF 1t
it BE 8% 22 fif Sh ol 8 i A M SR R S R TR R T
75 mmol/L W38 W, 8 CK 2H 4 94 & 3.75% (G +
Bi0):18.27% (G+By) o MMM T G+ B R
AL AH G+ B, NI HI M4 R & LT,
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Fig.5 The changes in bioavailable N, P, K of saline soil and alkaline soil under the combined effect of biochar and AMF
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] R W A5 1 T e DA IR A A 1) 559 Jilk 30 o it 26 3R DG
RGN WL IR B, R E G A VB IE % #5497, {H 150
mmol/L B, G4 By A i ¥ Fy . gN.F,/F.. 1Y
R AR
3 g
3.1 MREWRHEI&ERI AMF BERARR
BC 5 AMF W Bk A it A © # e 5C 7 3 ek )
15 Yt 52 45 Ty T EL A B [) 384 %0 L (H CAE FH R A
AFRRE , 7y BEIR B AW o SRR it P b A1) A5 9 AN [

gE LG R, ORI B, FE BN 0.04 mmol/L FeCly
Fesoﬁit*l AW B S IE R L) 6 ¢ 1, 3SR ] 72

T &R HA—MBC &4 5 AMF 3t [H]
ﬁﬁiﬁﬁ A BC REMS 2 5 19.46 % (3h +) H1 22.72%
(Bl 4D B9 AMF Y, T & R 3L 2R e
WU 57 28 A R 2% T2 T LB A 1 SR AR SR A
LSS, 1 # AL AR 5 R T AL YANG %502 i
FHEW L HA GES TR DL Fe, O, Ry B 16 52 31 4 4 ¢
F LA AA LT AR B A EUE BRI, AR it
FE R HA—MBC A% il 1 7 22k A AL P Ffn HA 7
AW BB BEH IR Xt AMFE B9 W% B . JF 58 2 B A%
4 pH T R AR B LS, b AMF A fF
WHE. LA B BEHR A AW Fe P Mg 0% . 5% B
BRI O 38 ok B £ R HPO, S B, W B
AT ES BRME TR AWM. A MET
AMF 458 T 85 45, A4 5 AME 34 58 5%, fg F 3t
A ARG . BRI Z AN AT & B BE IR R B A
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BHEC LE T 2 B E] A L B B HA—MBC X
AMF {2 Je AR A 520 Je 1 I . 7T RE 2 9O AR W 7 4
Pk WORE ¥ B 28 52 BN ¥ 59 00 A — 34 2] 70 A — o A
AR ALY, H MBC + HAS6 = 1 i, i B HA
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Table 2 The changes in soil urease, phosphatase, catalase
activities of saline soil and alkaline soil under the

combined effect of biochar and AMF

TR LT L A A

B
(mgeg 'ed™) (mgeg 'ed D(mleg ' +20min ")

CK 0.3540.04° 1.150,04° 1.1040.04*

G 0.4240.03 1.1840.04° 1.2240.03"

B By 0.3740.02¢ 1.21£0.,02¢ 1.97£0.03°
G+By,  0.5840.02¢ 1.450,02¢ 0.8140.02¢
G+Bx  0.51£0.02¢ 1.3240.03" 0.8040.02¢

CK 0.1740.02¢ 0.8340.02¢ 0.740.02

G 0.3340.02¢ 0.9240.04° 0.9940.01¢

#,5 B 0.2840.04* 0.99£0.03" 0.93£0.02"
G+Bio  0.64£0.03" 0.8740.03 1.17£0.03
G+By  0.47%0.01¢ 0.63+0.01¢ 0.68£0.01°

CK 0.14£0.01° 0.5040.01¢ 0.33£0.01°

G 0.2340.02 0.5740.03 0.430.02

$150 Buo 0.21£0.02° 0.6340.02¢ 0.40£0.01¢
G+Bio  0.43£0.04 0.8940.04° 0.7440,04°
G+Bx  0.11£0.02° 0.2340.02¢ 0.2040.02

CK 0.314+0.01¢ 1.07£0.02° 1.01£0.03"

G 0.3940.02° 1.1140.01° 1.1340.01°

Bas  Bio 0.3740.02 1.09£0,02° 1.08£0,04*
G+Bio  0.55£0.01° 1.3540.02° 0.7940.04°
G+B  0.50£0.03° 1.28 40,02 0.73+0.01¢

CK 0.15+0.03 0.5640.03 0.6740.03

G 0.23£0.02¢ 0.63£0.02¢ 0.8140.01¢

Mo B 0.210.01¢ 0.6740.04° 0.7840.03
G+Byy  0.2940.04° 0.7740.04° 0.9340.04°
G+B  0.13£0.02¢ 0.4840.02¢ 0.9020,02¢

CK 0.070.01¢ 0.4240.01¢ 0.25+0.01¢

G 0.13+0.01¢ 0.49%0,01¢ 0.3430.01¢

Wiso  Buo 0.0940.02¢ 0.5240.02¢ 0.2840.03"
G+Bio  0.16£0.03" 0.6640.03 0.5340.03
G+Bz  0.03£0.04° 0.1940.04° 0.1240.04°

32 REBRENHBEIEREEREKNIIE
EAWFFEIEW] it BC BE 9% {2 i 19 1] 5 {4
BR8P R B P R % 0 45 4, 9 T 5 v AL )

AR, M AME W fE % 4k b+ N PLK F§ R,
I 4 v S R W I R L A b 30 X A R AR
RIIGIA BB AR R SR, E
15,75 mmol/L Wril &, T 3o 6k - £ 58 M 5w &, %
PR CVEREEER 1 Bl pH [019% A HLT &G NP K
Jo e A B N TR A BEAS 4R S R TR
K BRI UL PR K R A oN IR R 3 1 WU AG
P Fo F./Fo o [FBFBFFE4E5 R R, 45 20 4 AR 2
5 AMF+20% HA—MBC>AMF+10% HA—MBC>
AMF>10% HA—MBC, 5T #% %/ BC fil AMF 1tjii
FE A BUE N BC 3% AMEF % 3 bUA= K 12 3 455 S 5 0
E SO0 EITTIN

R3 AREBRETRI WLPHLKSREKBHERL

Table 3 The changes in muskmelon plant height, root length in

saline soil and alkaline soil under the combined effect

of biochar and AMF BT em
kB 7= i8N
CK 7.4840.54% 26.3742.52"
G 8.8640.33" 30.8642.34"
s B 7.96+0.62" 28.96+2.67"
G+ By, 10.27+1.12¢ 35.7543.12°
G+ By 10.3240.52° 34.8841.53°
CK 6.651+1.32¢ 25.4741.28"
G 8.93+0.32" 28.934+2.29"
o Buo 7.44+0.44% 27.44+1.43%
G+ By 10.6640.93" 34.42+1.93¢
G+ By 9.4740.31° 33.1242.31*
CK 4.734£1.31% 21.7342.31%
G 5.3240.88¢ 25.3241.93"
150 B 5.02+0.29° 23.02+2.28%
G+By, 4.1540.44" 26.7742.44°
G+ By 3.73+£1.12% 19.7341.12%
CK 6.584+0.78" 26.07+2.52"
G 7.21+1.22° 30.2142.18"
Bl 15 B 6.88+0.31" 26.88+3.34°
G+By, 8.27+0.51° 33.754+2.52¢
G+By, 8.0240.52% 32.8842.52
CK 6.3940.53" 25.1741.53°
G 6.9741.22% 29.9743.22"
B 75 Bio 6.51420.51® 25.014£2.47°
G+ By 7.9440.94° 31.7542.07°
G+By, 7.8940.54° 31.8842.52¢
CK 5.1241.13% 22.9742.11"
G 5.8440.51° 23.8442.51"
Bl 150 B 5.2140.98% 23.214£2.32®
G+ By 6.0740.83° 24.7942.28°
G+By, 4.9340.44" 21.48+1.38%
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Fig.6 The changes in muskmelon plant height, root length in saline soil and alkaline soil under the combined effect of biochar and AMF
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Fig.7 The changes in muskmelon plant height, root length in saline soil and alkaline soil under the combined effect of biochar and AMF
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