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Synergetic effects of Arbuscular mycorrhizal fungus and nitrogen on maize
growth and soil fertility

JIANG Bin, BI Yin-li, SHEN Hui-hui, LIU Hao
(State Key Laboratory for Coal Resources and Safe Mining, China University of Mining and Technology <Beijing>, Betjing 100083, China)

Abstract: Aiming at the problems of poor soil, single biological population and poor stress resistances of plants in
the coal mining area of Eastern Prairie of China, pot experiments were carried out to investigate the effects of nitrogen ferti-
lization (0 mg/kg, 100 mg/kg) and inoculation of Arbuscular mycorrhizal ( AM) fungus (0 g/kg, 50 g/kg) on maize
growth, nutritional conditions, plant stress resistances, and rhizospheric soil chemical properties. The results showed that
the treatments of solo nitrogen fertilization, solo inoculation of AM fungus, combination of nitrogen and AM fungus could
significantly increase dry weight and plant nitroger, phosphorus, potassium concentration of maize, by 23%-62% and
77%-538% , 39%—191% and 42%-135% , respectively. The combination of nitrogen and AM fungus application exhibited

the best effect. Meanwhile, above three treatments

7S B #1:2016-09-24 significantly increased leaf soluble sugar concentration,
HETE . BEE AL H L5 B (2016YFC0501106) ; B 5 [ K EH reduced relative electrical conductivity and proline concen-
223475 H (51574253) tration, with the combination of nitrogen and AM fungus
EZER—A T W (1991-) B PITE A B AFgE e, 8N EH + showing the best effect as well. Under the same nitrogen
WiERS5ESEEEVR T/, (E-mail) kdjiangbin @ level, the inoculation of AM fungus reduced the soil pH
163.com but increased soil electrical conductivity, available phos-
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Compared with solo AM fungus application, combination of nitrogen fertilization and AM fungus increased soil conductivity,

available potassium and EE-GRSP. Generally, combination of nitrogen fertilization and AM fungus inoculation could pro-

mote mycorrhizal effect and the growth of maize, and effectively improve the soil fertility.
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Table 1 Effects of different treatments on maize growth

PR (o) B
T : : - —
S L ST B RAE () EAEE (/) BRREE (%)
CK 19.08+0.57¢ 3.22+0.18c 22.30+0.75d 4.44+2.22b 0.15+0.15¢cb -
Fm 23.78+0.58b 3.58+0b 27.36+0.58¢ 91.11+4.44a 0.55+0.14b 18
N 26.95+0.28b 3.83+0.11b 30.78+0.35b 0+0b 0£0c -
Fm+N 30.76£1.61a 5.38+0.12a 36.14£1.49a 88.89+5.88a 1.37£0.12a 14

KB 4 AT BEINEEREZE | FIFVEERE AR /NS FRRR 225 B3 (P<0.05) . CK: AR HAE AL B ; Fm; LR AM FUEE b 2
N St AL B Fro+ N iR LA AM JURAL B — . B TR

R2 FREAIEIIEMRT S RBCE R #00

Table 2 Effects of different treatments on maize plant nutrient absorption

e X ol

o W (g,14%) BRTIMCR(%) Wl (g, 14%) BEARTTEER(%) Wl (g, 14%) WIRTUIRER (%)
CK 0.13+0.01c - 23.00+0.24d ~ 0.62+0.03d -
Fm 0.23+0.01c 41 51.00+2.50b 55 0.88+0.04c 29
N 0.64+0.01b - 32.00+2.00c - 1.29+0.04h -
Fm+N 0.83+0.07a 23 67.00+1.75a 52 1.46+0.03a 12

RPEAE N 4 DEEIEINARES | FFVEEEAR/NG FRRR 227 2% (P<0.05) . CK.Fm N Fm+N WK 13, - BARERTTHE,

23 MRS HER AM EEM B EH BN 4 pH (L, 3005 LI B HE R %,
ARRAREF FORIFOEPERFR N 3,5 CK M ) s st A s

tt ’ ﬁﬁ/ﬁﬁ}i %n :ﬁé ﬁ: AM E%‘ﬁ}%%% IJ F%z:,ﬂi IH‘ H‘ )FH Table 3 Effects of different treatments on maize stress resistances

X eR S A AR i 18% ~ 41% I 1% ~

L= e YL XS X EkE ERS R RS R
66% , B TR ERE i 16% ~37% , 25 57 3 (%) (%) (mg/kg) (#/kg)
Rl T, R AM 2005 0 B MR %) CK 13.842048a 76.00:0.35b  850.00:2.31a  0.38x0 b

10.37£0.32b  65.00+£2.09¢  753.00£10.40b 0.44+0.04ba

B H Fm+N AR BEAY I AR B e R R o
HABAL B T N A B AR B RS T Fm AR N
B OHZERRNEE . A A F A i E R S T Fm+N  8.23:0.61c 77.00£0.61b 558.00+1.73¢  0.52+0.04a
FATT AL, N AL SR IR & ik defif, TR 8 FRR b R AR S s
Jit SRR B I T A A R P e T A I A B

[, A AT, Hefh AM ELTE 52 5 b 1wl v B AL BES HERD AM R AL LAY R R i

11.28+0.25b 84.00+0.01a 289.00+17.32d 0.51+0.06a
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T CK 1Y, 1 Fm+N ZAbBBEAL T Fm F1 N Zb3 {H
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ol AM L 14 A 31 b 2 R e - A Al R A
i, B 907E Fm A0 FEFI Fm+N 03 F & &5, N
IR &R (K 4) .
2.5 MEERSER AM EEX B R BUA20E

AR AL B A PLT & &  EE-GRSP & & |
T-GRSP & H: UL 5, A AM I 3 kb B ) 1 3845 ML
e TAR R AL B Fm+N b B4 1 584 HL
s, AL HIEA LR S R ER A RE
[ — i 80 45 18 T, 3 Rh AM LR AL B Y + 3 EE-
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GRSP & T-GRSP & & & & TAEEM A B, H
Fm+N Zb¥ i 5 0 N A3 ) + 3% EE-GRSP & & .

R4 FREX T BE AL R0

Table 4 Effects of different treatments on soil chemical properties

T-GRSP & BIEET CK A3, 2R AR T &

fb oH i L SRR R PR
(pS/em) (mg/kg) (mg/kg) (mg/kg)
CK 7.20+0.01b 628.00+3.00d 39.00+2.67a 9.68+0.26hc 218.00+3.38¢
Fm 7.14+0c 796.00+1.20c 56.00+8.08a 13.83+£0.27a 255.00+0.27b
N 7.26+0a 916.00+6.11b 56.00+8.08a 8.40+1.26¢ 199.00+1.68d
Fm+N 7.22+0.01b 938.00+3.18a 51.00+4.67a 12.14+0.60ba 284.00+5.05a

RAHBAE N 4 DB IEAAREZE , FSVEEE ARG PR 22 5 8.3 (P<0.05) o CK Fm N Fm+N WL 1 3%,

RS FEIANIE I E AR B9 R 00

Table 5 Effects of different treatments on mycorrhizal effects

fbam AL 5‘%%;2%%%% Ef%ﬂﬂlﬂz%%??
(g/'kg) o (mg/kg) A (mg/kg)
CK 0.34+0.02a 9.08+0.45¢ 64.00+3.05b
Fm 0.35+0.01a 15.47+0.32b 115.00+6.56a
N 0.34+0.01a 9.02+0.53¢ 64.00+4.10b
Fm+N 0.36+0.08a 18.80+0.52a 140.00+15.76a

B hy 4 AT S W E IR 25 RS EE AR R NG SRR R
2R B FH(P<0.05), CK.Fm N Fm+N W 11,

3 17 i
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