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AR KE T M AM B E N R EIRMEX
118 GRSP & K £ RKE K=

i ORH, WER, 5K
GLE R K FRIREFER, LEH K5 030801)

1 EHERREFRERETRE AL LR EMBOR 27 T, TR IE#F £ KA R0 a9 R0k, AMEAMRAE
H (Arbuscular mycorrhizal fungi, AM A H) AWK BB RHKAES AL T EA T2 E A, L Lokt LR 8
AR, B & B K I, AR 4 AN AR KT (0.25.50 #2100 mg/kg) T 348 4 B 0 3R & & (Glomus mosseae, G.m). 3L
A 4) B & K (Glomus etunicatum, G.e) 5 F B B REBB R L E R EFE LM XL LK A(GRSP). 2R L
KA LB R, SR A, B 5B K- RAMNZ B 69 EAE A AT AM AR A FE At 2
RIRKEEFEAX LIEE 9 (EE-GRSP)E LA 2% % 0(P<0.05); A7 4 32 AM B A M+ & £ 0.29%~2522%2%
], Bl — B R -P AP AL 32 B 5 5 T E A AL (P<0.05), ML GRSPES5AM A AR FE RN E T F ok
KX, MBAKFT, EREFF MK LEE A(T-GRSP) = 5 RIK § F F 40 X LR & G (EE-GRSP) &3 2 1
A= A>T B — AP A2 GRSP Z A R-F R 5 A B 6, B ARF A Fo I 4L IL A TS F B KR 4]
HERERGHREFAEE ERANENLEEERST ARG  ZHA LR TRE R LIRREHZ, K
# 50,100 mg/kg B K -F 2 F % T 0.25 mgkg AR T AR E> TR, AM AR A FE 5 GRSP & i £ 4,
M b3 Bt 2 R F EA K,

X BRI AM AR RIERBE; REEFAXLEEA; 2K

FESES: S154.3 THRFRERD : A doi: 10.13522/j.cnki.ggps.2017.08.004

EEPA, FBEER, Sk, FAEIRIK T TR AM BRI REIHMEX 1% GRSP 8 R EREKWEZMI]. FERHKE
#8,2017,36(8) :18-24.

05 &

SRR 2 0 B B RER , 95% Y E R K H T TR, 2o IF SR RO TR AR R SR 23 X, 3 Bl T 155
Feo L PE R SRR, H AT A 272> 8 000 k™ Hl [ 2R 2 35 FE 1, M 3R SRR AN IR 358 J5 G 454, ib 2
gL K IR AL, BRAR IR A v SR AROK CRAE RS T B, BB D R B PSR {d A o
JEH A28 I AT X 8 R A R I, B A Y B L R TR R L TR (Arbuscular mycorrhizal fungi, AM
L TR AR AN A1 R 38 SRR 2 B X >0 X >R B X o KA VF 22 A X 338 5T BR AR AT
TS, Hrp AR A REOR , IR AN & R A 3 P PR S Sl 2 R . AM ELH 2 AR AL e
LAY, REAN 90% LA EATFEAEMIAR 2200 B B AR LA A, AM L TR 7E R BRI [X 1 B A LA — 8 R

AM HIF T3 B F AR R Be 28 m] DU Sk B AR L 518 ER A RO SR AR Y, e X B+
bR AM BB AT DA AL OIR™, H B R WO W S SR RN (e B AR KM IREE R
#H 9% 13 25 1 (Glomalin-related soil protein, GRSP)J& AM FLI# 7 i i —F & & e B T &R, & LA L
Jit KA WU 0 B S A Ry, BEAS DO B AE H , (E HSB BL AR IA . 2D SRR EIL, AR AM HLI
A LR 3 42 590 FUB AT X B K AR PR+ 3% T-GRSP A EE-GRSP &, -4 i 5 K AR 2 0] - 38 Ul 40 (1 IR i,
Rt TR . IR BRI 20k AM B AR K, T2 A0 e I 2 2 35 0 ) AML TR AR LR AR

Weis HEA :2016-12-20

HEUE H 5 A AR S ERIA IR H (41601327) 5 117545 [ FH B % A\ RRHITEE 635 H (2015-061

FEBEN#H(1991-), 5. WLyl TEAFT XE RSB EEM . E-mail: hanyanglife@163.com
BIEIEE IR (1976-), 2o FIEER WL, FENET X EREEFEFHIC. E-mail: haoxianjun660@126.com

18



AMRAMTF R85 &M, BT HRIG R I, fE R BN X 3 L, BARR YR 5 3K 7 2 B 3% 1B AR,
EBEKF5 AM B AR A X 3 GRSP & K& S1EW A KX RIS IIE D WARIE . ik, DLEKH
15 YD, WFFEAS [F) W /KT R 42250 AM L 6 135 GRSP & 7 5 T K AR KA o B 55 2 A5, DA 93 =
WX 143 GRSP &=, 035 T35 45 1, (R E VR0 3 28 K Joxt 1ol (R W iC 18 bRtk A o

1 MR575EE

1.1 REw R

ST 2015 4F 4 H 25 HAE L 78 RO K 2% B YR PR 58 2% B S Bl H OGiR = KM A k47 . il gk | 1L
P4 AR T AR G L SR BB X (112°06/17"—112°08'00"E , 36°59'30"—37°01'00"N) , A1 K Ph#e + , +
HEpHE AN 8.44, A AL A5 AW . B0 5 0 B0 17.89.0.1.0.06 1.04 g/kg, 5 R 3 2080 i &40 B0k
9.01.94.2 mg/kg. HIEHRKAFIEL 2 mm i, FEAKFLE, 121 CTFEEAKE2 hF&H.

R AM B N 4B BREE 55 (Glomus etunicatum, G.e, 9w "5 BGC NMO3F) fl & 74 £k & 7% (Glomus moss-
eae,G.m, %5 BGC JX04B) H AL 5 i MR} 5= B fe 478 75 15 B IR 70T BGC WA SR . B TZe 4 A
= (Trifolium spp.) R EH 3N H  RESH AM K H BT WRANE L AFUR JAR B HRHR A WA %
], B P 70) B 1R 0 26 B 4 Sl R 63 ANg (Gle) AT 354N g (Gam)o A 15 EAEYI A KK (Zea mays L), ihFh A
“REN167, BEUR N, FFRI AL IRl ¥, 76 10% HO, 7 R 3EAT R T VH 8 15 min, F EHE /K E0RE
K&

1.2 I

TRLG DAAE R AL 22 A 56 J(CK) , % B2 (Gm)  BUE I (GLe+Gom) b B , BEAN Zb 315 4 4N Tt i 7K 5 40 )
it NI R ES 042550100 mg/kg, 7£ 12 A0 ER, BN AR H T 3 I AR PN FOR BRI IS 4 : 19 em(iEr) =25
em(7E T EHAR)x15 em(FJRER), %+ 6 kg, DR R FIBRERERVE IR AL, AEAL S — Ut N , 356 HA A A
BEATAT ARt AR AR B, 458 N A KLO B 48— 1E 150 mg/kg /KT« 452 B Ab 3843 20t 2R 741) 30 g, A fd LI
X R ORRE— 80 AP AL FRAE NN 30 g K B B 77 &% 30 mL AM FC B B AP I8 . A7 A KK oki, i 7d
Jei o AV, BR 7 B FROK A bk, A2 4K 100 d J WOk, e B 1R 428 il MR 2R (2543) °C , SR BRI SRe- /K Ik 4 4 358
B K E N H AR Z 1 70%

1.3 MEI B 7%
1.3.1 AM A H ABF B R 2R EKAGATNE

RSB RT , F 25 ORI AR = R il e ik s AN 2R AT DU . W), T SRR BEAR R 350 7 I 1
Je B RO B354 FIAR 2 43, AR RS (5] S0 35 TTE-20 °C UK AE T AR A7 & FH  AML B B ARG =2 B (1
% FH Phillips 1 Hayman % 6,705, 1 #8430 %6 7E 105 °C R %7 30 min, 2R J5 70 CHE 2 1H i &, Il & F ki
BT E. HHSO-H0. & , JLH T L Ak e R R . B F e oy Bk B iR S
Hhy bR A R IR .

1.3.2 HEAF W RN Z

T pHAE R 111 KSR AR BREE VHIN A 5 L3 A AL R H B AR IR A A k- A I #aE I e 5 a4
R LR e R 5 38 AR B HC10,-HoS O, 2 75 i 5 35845 20k K A NaHCO: 32 42 , JHER b LE (1
I E 5 38 A4 SR ] NaOH J4 A& 58 5 T30 2008 R A OB 6 VR S8 - TEATD IR 2 IR0 - B (3
RALAFHTIN
133 REFFHAIEZTOEN L

Z: W8 Janos 25" 7 1A R BUS BR B B 25 M % 3% 5 H (Total glomalin-related soil protein, T-GRSP)fll 7 2
HY Bk % 7% 25 AH o0 - 138 % 1 (Basily extractable glomalin-related soil protein, EE-GRSP). EE-GRSP#EHU: ¥4 1 g
T FE 5 8 mL A7 A5 FR B1IR $2 771 (20 mmol/L«pH 7.0) I\ B R} 2508 v, In &5 48 51, TN i K T T
121 'C F#EHL0.5 h J5 ,7E 10 000 g &0 6 min, W& FiEW, BT 4 C FRfF. T-GRSPEHL: ¥ 1 g LS
8 mL A7 45 FR 412 $2 771 (50 mmol/LpH 8.0) I N\ ¥E K} BS 0o v, N5 FR 5], BN i R K B %, T 121 C R #2
HU1h,7E10 000 g K &0 6 min, & FiEWRGRANFEMBE SRS X, AR EO0E N LIERAH 2456,
HUEER S WE T 4 C T IR(F

GRSP &% H Brad-ford £ 72 . W 0.5 mL &, I\ 5 mL 25 5 B 52 85 G-250 ZL 457, N B2 5
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210 min J5, T 595 nm K T I AR LG & EVE bR HER, SelbnE 46, L1 g BREP R AR 2
i~ GRSP & .
1.4 HELIBES SR

I8 K5 ] Excel 2010 BEAT 38 B, 3% GRSP &5 AM H i M B =E FE HE47 [0 3 93 #r K AR B, T SAS 9.4
HEAT XUR 257 22 53 K1 S Pearson AH 534 , >R FH Duncan’ s 87 & Ak Z2 V53047 P40 2 S LI

2 HBREDH

2.1 AREICEST AM EFEMFFEE & GRSP /IR
P 1 AT, el L B8 7K ST B — 2 8] 1 28 BLAE FH A AML R A A 3= B2 Al EE-GRSP & 3 10 3 5 1 (P<
0.05), 1M T-GRSP AN AEHFh AL 21 18] B A 35 520
k1 AM AH AHMFE R GRSPZ 7 £ 5 #T

. LN &R MIRERFMK LI EA DRBURER R K LR
Ffi P Ffi P Ffi P
e 432.68 0.00° 68.08 0.00" 489.79 0.00°
KT 36.22 0.00" 2.93 0.05" 9.40 0.00"
P <K 38.23 0.00° 2.47 0.05" 4.55 0.00°

T FEFRFSHE, PEFREREME ¥R 2 P<0.05 B, 8200 83 NS FR 24 P>0.05 i, WA B3 . FIE.
2.1.1 AM A A F E ERIF L

ANF A3 AM BB ML B ANR 2 B o AR AL 35 AT 2B FORAR RERZ S, AR N0, #
Pl AM E B J5 A E=E B AR TE 0.29%~25.22% 2 1], HL[F] — i 7K 1 35 22 00 pp> B pp, H 2% 7 P 16 35 (P<
0.05). FLyfhab B AM I B AL 3= BEAE 0 mg/kg W /K~ B 3541, 05 0.29% , B BE % /K132 & 258 THE PR
A, 50 mg/kg Tl K P 8.78% , i 35 iy T HL A B /K T (P<0.05) . XU Fh b B AM L 18 MK = S 7
25 mg/kg B 7K1 I B i, 5 ANl i A0 FE G 2 35 22 R, (R4 50,100 mg/kg B 7K1 23 il B 1.15 £5 41 2.06 1% .

22 REHAKFLLIEAM AL H AHKFEE R GRSP &

B7KT/(mg kg™ Heh b A /% MERFEE KM 1R A /(mg - kg) DHERIRIERT F MK T E T/ (mg - kg)
CK B A 4.16£0.33¢ 1.16+£0.07¢
0 G.m 0.29+0.09f 5.52+0.22b 1.56+0.05b
G.e+G.m 21.28+2.75ab 5.94£0.02ab 1.80:0.02a
CK AH 4.67+0.22d 1.18+0.04¢c
25 G.m 4.76£1.47¢ 5.57+0.45ab 1.79+0.05a
G.e+G.m 25.22+1.69a 5.82:0.14ab 1.83%0.05a
CK AR 5.03+0.04cd 1.24+0.06¢
50 G.m 8.78+1.22cd 5.45+0.32bc 1.75+0.03a
G.e+G.m 11.7122.30¢ 6.00+0.02a 1.8420.08a
CK AATH 4.77+0.21d 1.20+0.07¢
100 G.m 0.4120.19f 5.44+0.32bc 1.57£0.07b
G.e+G.m 8.25+2.46d 5.60+0.06ab 1.8120.05a

VEBTA AR I EARHEZE B F/NG FRERIRTE P<0.05 KPR RE. T,

2.1.2 GRSP = T AL

AN A B GRSP 2401 0L WL 2. AH A B /K S 32 Fh AM L 1R 5 35 42 51 T-GRSP &, B3 P A 2 b b
PR 5 0 B IE 0.3%~32.69% » ALFE A AN 2 b Ak B AR v W B2 0K 17.4%~42.79% , 1111 45 ot b B 7] 22 S AN (2 35
(50 mg/kg W KFERAN) o i AL B T-GRSP 235 bl i /K 752 = e T J5 B, AN B2 Rl R0 0UE F A #L7E 50 mg/kg
7K P I B K, B A AR BEAE 25 mg/kg B 7K P I B Ko

5 T-GRSP 2451k — 5, M A8 /K 7 '~ , EE-GRSP &= th & B A Fh AL B 15 35 o T AN Fe Fh AL HE , Bz F e
ANFERP b A2 5 0 FE 95 30.83%~51.69% , AUZ R A AN A PR 42 v R P2 9K 33.7%~55.17% 0 BEBE /K2 51,
WA AL B EE-GRSP & (R FF7E 1.8~1.85 mg/g 2 [A], HL4Z P b 3 &2 Je )5 M a3, 7F 50 mg/kg B 7K1 B K,
1% 1.79 mg/g, 5 25 mg/kg WE/KF RG22 % 5, (H 2 2 5T 0,100 mg/kg BEK P AEFi kb3 EE-GRSP #
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BB KB v e Y 3 AR A
213 AMAE AR FE S5 GRSPEH X #

BREEFE 2N 0 I HE 1 (GRSP) 22 AM HLE = A — ML B, A 78 30, 338 80% ) GRSP
PR TR A EE T YRR LTSS T 2 AN SE T ) GRSP £ B 2 Bk N 4. &1 KB, T-GRSP Al
EE-GRSP & 5 AM H b MB = 2 18 3% 8 5 28 AH OGO R (R'=0.591 8.0.771 2), H = #4H AM H B WAL
F RN 2 kST E B S, 407E AM LB ML FERE 19.67%A1 19%15 5K, 24 6.08.2.05 mg/kg .

25

~3

O

ol
WN
> y=-0.003 4x>+0.117 8x + 4.918

R*=0.5918 P=0.0178

20

(@)

y =-0.0023x2+0.075 5x + 1.323
R?=0.7712  P=0.0013

~

0o

—_

o BRI Z A S8 TR H/(mg-kg)
S R BB R AR SR L 1 /(mg kg )

L L J 00 1 N N
10 20 30 0 10 20 30
AME B AEE £ /% AMELTEH KL%

(=]
(=]

(a) T-GRSP (b) EE-GRSP
A1 E2AMRAAMAHAKERE 5 LH GRSP &89 £ &
2.2 FREISCIE ST F KA K R B IR YA 520
3 T7 TR, b R KT ik v 2R b T R b b R M R R A R R
i (P<0.05) , {H =2 (28 A AU 22 2 5 .
23 RAARBIRABRHES T ENPMER

o M EXl b T b b R i b R
Ffi Pl Ff Pl Ffi P Ffi P Ffi P
b 136.68 0.00° 113.6 0 0.00° 69.71 0.00" 27.07 0.00" 56.19 0.00"
K 14.14 0.00" 10.64 0.00" 12.29 0.00" 5.80 0.00" 10.29 0.00"
P K 1.91 0.12 3.60 0.01° 232 0.07" 1.37 0.27° 1.53 021

221 ERAEKBIFRTIEIL

RANTREKIGVARAED . B 4750, H R KE, SR AL B A B J e b A BT DL 25
BN T KAk =, BE IR BT 23 ik 33.83%~46.23%A1 33.52%~52.94% ; B3 fl S AR 2 B Z R AR E . A%
Tl R B o A 3 T KAk v i Tl /KT B8 i T 0 35 A A, U R AR BELE 50, 100 mg/kg T 7K T T Kk v J 25 14
T, 55 0 mg/kg /K 43 5 H2 151 18.34%H01 22.46% , 15 25 mg/kg il /K F-43 HH2 51 16.59%H0120.64% .. 5 T Kbk
T ARG — 0, AH [FVE /K 1 S X4 o Ak B A AN b B S e P A TR 8 85 186 m T K 25K, S n s 255 48.68%~
194.87%H139.51%~187.5% ; FRL4 Tl 5 A b 2 18] 22 e AN 35 o XU A 22 K ZE M B K 7 42 v T Y 3
A, AR LR AR BRAE 50,100 mg/kg 7K T I 2 0 mg/kg B 7K T I 25 58 i oK 224, 5 25 mg/kg /K
PTG REESR . RPN, SRR S A Rh A 2 () K b5 o 1) A TG 2 S T
R o A B B P R AN o e 5 18 by bS5 BT R, BN B IA 107.16%~140.85% 11 92.03%~173.51%
B Bl 7K P i, AU P AL BE TR BT i 2 B, 100 mg/kg B 7KF EE 0,25 .50 mg/kg 7K T 4373
P2 171 98.64%45%FH 22.88% ; T ANFE A AN BLFZ b Ab 38 T K b 30 i B AP AR E B35 2 5.
222 EAM LI ER BT TILEL

ANTEI AL T K b b 3 B e W AR IS 2R 4 s . IR 4 TN, MR R K O, BE R AM EL ] DA
0 R K M E s, B UK T (0. 25 mg/kg) XU il A B B T 2 SRR B U R B b 4 1 0 )k 86% AT
50.39%. =K T (50,100 mg/kg) B4 Fp 5 AN PP Ab B 0] 22 e AN B35 . AH A4 P AR B, oKt bR /8
BE KB R BTSSR RBEKE T ERAEE . SHbh AR A — 80 A R R A3 R
DKt 50 B R i ST B v T I, A T A o il B R 65.22%~235.02%  19.73%~66.2% ~ 39.74%~
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110.03% , & B FERUEF AL B KB E 2 R B, 7 BACE T, Tk b R il B 25 I g SR kb A
FABERI LI, Horh BB B R S R B R A HLA 55 /KT (P<0.05), i Hefil 5 AN BRI 25 R 2%
&4 TRV KT &AL At B A AR AR AE

7K T/(mg-kg") B abE Fkm/em ZEfH/em i BT g M bR (g ke) iy R B R /mg

CK 70.90+5.38d 0.39+0.045¢ 11.67+3.06d 1.00+0.19¢ 12.02+5.43¢

0 G.m 72.33+3.95d 0.40:0.047de 12.67+3.79d 1.70+0.18bc 21.01£3.95de
G.etG.m 97.83+3.20b 1.15+0.12a 24.33+1.53¢ 1.86+0.40ab 45.55+12.80bc

CK 74.20+4.32cd 0.56+0.09cde 15.67+4.16¢cd 1.27+0.07de 19.86+5.39de
25 G.m 74.37+6.93cd 0.55+0.06cde 16.33+0.58cd 1.75+0.20abc 28.72+4.08cde
G.etG.m 99.30+8.30b 1.20+0.139a 33.33+7.64b 1.91£0.19ab 63.65+15.36b
CK 79.17+6.40cd 0.64:0.07bcd 16.33+2.08cd 1.45+0.21cd 23.9946.31cde
50 G.m 80.63+4.68cd 0.70+0.08bc 16.67+2.08cd 1.78+0.08abc 29.71+5.18cde
G.etG.m 115.774+4.62a 1.07+0.03a 39.33+9.29b 2.1240.21a 84.69+28.29a

CK 84.00+5.63¢ 0.76+0.06bc 23.33+£3.51¢c 1.72+0.24abc 40.2748.67cd

100 G.m 78.33+6.11cd 0.81£0.06b 17.67+3.06¢cd 2.01+0.13ab 35.8+8.54cd
G.etG.m 119.80+2.55a 1.13+0.21a 48.33+7.64a 1.98+0.22ab 95.67+17.72a

2.3 HHXMSH
Pearson Al 1 73 A1 (3R 5) W], AM B AR JE Stk a2/ B3 i b33 o i St b3
e Bl R S 0 5 35 IE A 26 (P<0.01) , #H 9% 28070 5129 0.59.0.72.0.51.0.43 . F10.52. T-GRSP 5 EE-GRSP & &1}
B IEMSE, MR ECN0.861, H = Sk 200 b 30T 5 & 3 b 30 A e R b v gl 48 T 2 I
FHZE, 9% R0 79004 0.55.0.58.0.48.0.76.0.58 £10.59.0.61.0.49.0.70.0.58 . Fkis Z5HH Hh_E#FTi & L3
R St bR R B S SRR R A (R 35 SR R 3 IR A O
% 5 Pearson 48 % 1 57

ZH MR BHREZSR HRIGREER /3 Eicl Mo BEFRE M AR b R
ABF R 1.00
NIEER 0.62" 1.00
D PR TR R 0.70" 0.86" 1.00

R 0.59" 0.55" 0.59" 1.00
Eviil 0.72" 0.58" 0.61" 0.81" 1.00

Hb b3 = 0.51" 048" 0.49" 0.88" 0.74" 1.00

SR 0.43" 0.76" 0.70" 0.51" 0.65" 0.56" 1.00

i b R B 0.52" 0.58" 0.58" 0.86" 0.76" 0.97" 0.71" 1.00

VE n=36,** A3 B IR 0.01 F10.05 7K 535 AH R ORI«

3 HFR5e

AT R R, AM H I RES KRR R IA SR, HS5BACT EAEXAR R AM B3 AR 3R
BAEBZELW . F—BKF T, AM EE MR DOSHE R AR 2, BB G M B A R T TR R 1)
24, %85 RGN SCREIF R R —3. Hoh, DR AEEE AM BB AL 3= B BB KT 5 2 TR
A, 2200 A8 Wl B v 2 ) TR AR L B N R AR R IR e, SRR R B T B X S R M A B I AL 4
R—F. HIEGRSPEXZH RN, F LR AM H B I 4L K COL BE/RIRFE 48 i i 75 = 28 Y
2500 AR I8, T-GRSP A1l EE-GRSP £ 5 5 X% fih= B e b > AN 32 b, 26 B 3 R AM LT I3 3% 199 n - 43 o
GRSP &, 5 Bedini " 78 45 1 — 50, U000 AM BB 22 T 80128 GRSP &3 iy = 25 . B ALK
I, GRSP &5 AM F 1 AN A 8 JE 45 04 (1) & BE % UITAE O, BV 40 B 30, AM BB AR =F 2 5 T-GRSP . EE-
GRSP &[] AR . Bl K T 42 51, GRSP &AL TH 5 M, T e A2 H T /KT i iy s 6, 4k AM 2
B AE A DI RE IR , AT k2> GRSP 73 WA &

BRI A KR L AT E TR CR L — S 5HBREMIE N2 EEEY) . REBFEX
3 R AN R MR A K T, T R AM U AT DL L TR L T L ARSI B e A
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& I AR RN R R SRIE R RS T (R EYAE K . RIRESEPIR I, B Fh AM B 5 0] LLZE RN T
o I FOGHE B PR S (R PR IR g4 AR o AR R ZSECITFL R BT, 3P AM U J5 AR B & bR 0 i
HuH TGN, HAR PR S AL R B R v TR R ARG I 6 FOR AR KR AR I BT R B B R AM L B ]
DA I T KA v« 2R M 350 0 R b 5 A RS, DAL R AL B R I R 3 X AR
DR — 8. HIEBEA KR HI 4 AM H A SRR IERN F BN T2 —. BT KA KR
BARE TN, BB KRS 2 &S, X 5 1A & i B K P 2 i R AR K A 7RO —
B, AR BT ORISR RG TR A R g, RIRAE AR, SRR =, H S5 KHEAMLE, ZRRA KA RN,
B —, BRI R R BB A R3S Bl A SRR 75 8 7R 0 %, AT TE 100 mg/kg 3885 /K-F 2 2 e it
TR AT TS BB oR S b 1125 A 525 IR AR SC, B0 AM B B I 6 TOKIR R R G, 7E 42
e GRSP &1 0 Je Bk A KA B EEER

R HT T 4 DAF B KCE R RN (Gam) LM (G.e+G.m)AM H B 4 145 GRSP & | FOKAE K f i
WSS , o 2503 SRR s DX 3 IR 9 KT, e it K A K B i I U LA R B RS R S (K AM LB
B EF AR R X A I R LR R X . [ AM B 5 8 KT BAEXS A X 38 50w 2 oK AR
KE PSR Tt — D 7
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The Impact of AM Fungi and Phosphorus on Glomalin-related Soil Protein and
Growth of Maizein a Coal-mining Induced Subsidized Area

HAN Yang, HAO Xianjun, ZHANG Youdan

(College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, China)

Abstract: Coal mining could result inland subsidence, leading to a deterioration in soil structures and decrease in
soil fertility, hindering nutrient uptake and crop growth. Arbuscular mycorrhizal fungi (AMF) has special physio-
logical functions in rehabilitating degraded agroforestry ecosystems and increasing crop growth, especially phos-
phorus (P) uptake. This paper presents the results of a greenhouse experiment in attempts to study the changes in
glomalin-related soil protein (GRSP), maize growth and P uptake in a coal-mining induced subsided area under-
four P application rates (0,25, 50 and 100 mg/kg) with the soil inoculated either by Glomus mosseae (single in-
oculation)or by Glomus etunicatum and Glomus mosseae (double inoculation). The results showed AMF inocula-
tion, P addition and the interaction between AMF and P had a significant impact on AMF abundance, plant height
and stem diameter, as well as the easy-to-extract glomalin-related soil protein (EE-GRSP) content (P<0.05). The
AMF abundance was between 0.29% and 25.22%, with the abundance under double inoculation significantly
higher than that under single inoculation (P<0.05) at the same P level. The relationship between AM abundance
and GRSP content was found to be quadratic, and at the same P level the total glomalin-related soil protein (T-
GRSP) and EE-GRSP were in the order of double inoculated = single inoculated > non-inoculated. With the in-
crease in P, the GRSP content increased first and then decreased with the AMF inoculation. Compared with non-
inoculation, plant height, stem diameter, dry-weight of the shoot, as well as the P uptake remained almost un-
changed under the single inoculation, while increased significantly under the double inoculation at the same P lev-
el. Also, under the four treatments with double inoculation, the plant height and P uptake at P additions of 50 and
100 mg/kg were significantly higher than that at the additions of 0 and 25 mg/kg. The AM abundance correlated
positively with GRSP content, plant height, stem diameter and shoot P content.

Key words: phosphorus level; arbuscular mycorrhizal fungi; coal mining subsidence area; glomalin-related soil

protein; maize growth

TR 8% %

24



