rRE SRR 2023 (2)

doi:

MR EITREEA RN TEE T E T RSO T S e IS

10.11838/sfsc.1673-6257.21696

7

RER', 5k A7, abas, sORRREE, & M, X fE°
TR B RN RL A B ) S 5 5 IR IS A, R ABM 450002; 2. 1EFHEAEAEWFSRAT,
g IEFH 4636005 3. JEGE RN EEBEL TR, WEE B 450002 )

(1.

 E: ROHEMOAGER (AM) B EARE RXHEEARAEE SO R e, A 5 TOM ARG, 12
HEAEAE S5 R AR R 7 o AEAEAE BORIFPAR X, P AR 2B 1, E M (CK) . 5 AM
HE (AM) | RS R (Rb) . XEFT (AM+Rb) 4 A0, SRAIGIXRER, P9 AM E 5 S5 A8 w144
K. RAEEE . oM et YRtk g . 4598 . SR AL BRI T AE A SR — B K R, W
PR T AEAARFIHL Ay . SER AR R, i AM+Rb 2 PR S SUR AL B3 [RINT AM+Rb AbBRAFE AL AR
ZUEMK . MR, BUAFU R R 30.1% . 20.2% F159.7%, TIEMEY) M. 05/ B . RAE /&
W R R, ANERRAIE. B, B 55, SRR E R ERIN, BCRIE TR A AM ELRFIARIE TR 2 AR
53, Rb TR AR A AR B A, T AM AR RIS, BAEA R ERAIRE . 40, 45, B
W . AT UL, FERRVERDZEER 41X, BERh AM B RRIHYR B HOE MR A 35 T RCE AR R I AR B RIAR BR %

AR, HESRAELE SR ARRE ST, T HEAE A AR A K™ e 4 ey

KGR IBRARECH ; HURR; B AR

BB (AM ) FLEE & A 9K 5t 3 i A7 78 1Y
— R MY, B85 80% L I Wtk A AE Y
FERL AM FCR AR, i i B v R O ORI
TSP A KOE T, S S W, i
MR AE S 7 MR TS SRME IR
AR, A R O CRME R A R E TR, [
IFRE I A KR, et RME A A AR K
KE U MAETERIEDN( Astragalus sinicus ) .
EVIACE AR Medicago sativa ) . K. ol Glycine
max ) . %5 " ( Phaseolus vulgaris ) %5 G FHEYIIT
WFFTUESE, RUEERN AM EL #5813 A 2 A bl
[FIZN, BEIA ROt SRS IR, B
s T IRERE R A IR AR A 2R B AR ), 2
PEERHEYIR AR E , B URTE A E, 12
ML BT DR, R AMY TR AR T XU
TS B R EYTE AR 2 F T RE ) Ok 24

KRB 2021-12-22; FABH: 2022-02-28

EEWA: EEIALN AR R LT (CARS-13) ;1]
BRI A EAHE (20212029 ) 5 T EE A P I ARA
WiH (S2012-05-G02 ),

EEBN: AR (1985-), BB H, ML, FENFHA
IR ARDIFT . E-mail ; suoyanyan2006@163.com.
BAEE: KM, E-mail: zxi203@163.com,

— 106 —

TR IR

RIS AR

A6 (Arachis hypogaea 1. ) J23% [E 82 19 SR}
WEMEY, Ak, fEfEsE A ML 2L &
JETE ST, EEARAEE IAEOR R, nZz AR
BRI, RO R EINE . FRF R
TIERRASE— RN, ALY T AEA: 7 5 A
3R TE, X SR B e
B BB R AM L TR R R TR X T 4 s AR A 57
R, ek =g o, AR Rk,
XFSEBAEA: S U AT R o SR, L
FEMSONSZ 3 AM FCRR | R R AR ) 2 T A
) 2H 5 I VCBC OC 28 S TSR BE 2R, — 82
)M EL AR FAFAE AN B v Y TR A AR5
— MR, A AR e EE AL, B
LA TR A LA A K AR, X
BRI | AM L FIRR T - B LA PR AE A 7
A=Ay A8, S e R REAILAR i AN I o Ale, ASBIESE
PUE s G X, SRR 2 M DXCHERD AM EL iR I
MR LA AR . BB . IR R S 1 3L
PR, D E— 2B AM LR - fE2E -
ARIR TR A A 3R 1 B ARON S CHAE IR AR S AR e
MRYE, BTE R X ABE g 7 A P 4R IR
X



rRE SRR 2023 (2)

1 #RERZ®

1.1 Ak

RET 2020 4E 6 ~ 10 AEIERHE 255 £ K4
k(32027 34" N, 114° 20 29" E) 47, ik +i%
KEHAPER A 0 ~ 20 em B2 HIEBALHET R
pH {H 4.69, 2% 1.01 gke, AR 33.74 mghke,
SR 66.80 mg/kg, FIHLI 13.64 glkg.

AEAE SRR Sk R R AL A BT S AR R AL 37, TR
BRG RSP, HETER g KA, BT A
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TR B R el AML L AR RS R Ak B A S5 B KT
[Espiil8
1.3 WEm H S gk

BCAMSORET , RSB A BIBE I 3 A AR K — 2L
ARFEREAME, R b EE8. Kot Frkr
G TR, M AL T T, RS
ik, T AR AL, B, B0, 5 ANk
ik, [, B3 AR K B e AR, AR
FMAEA B, IR AR &R, K i
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AR 11.9%. 17.9%. 30.1%, #3140 548
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R LB = e W Cof B SR HRIREEL
fb [E5] 1RYeR W ¥ R
(%) MR i |36 (o BR) (A~ 18R
CK 5.6c 1.16¢ 1421c 8.2h 14.73¢ 372.60c
AM 61.7b 1.46ab 15.34h 9.5a 18.30b 426.62bc
Rb 6.2¢ 1.37h 15.26h 9.0ab 17.66b 452.83b
AM+Rb 69.3a 1.55a 1691a 9.1a 20.11a 521.30a
e SR BER R AL BRI 22 5 2 (P<0.05), 3 4 [,
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e A DA R R AR 25 7 2 (P<0.05),
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ME2A W, 5CKAMEE, AM E & R %
PSR ph BB A 2 B R e T AR AE A b R
R FAF R AL B BR L BRI BE IR IR &, AE
AM+Rb AR B K{H. 5 CK ML, AM+Rb 4b
B TN 1 1IN 1 o VAL S W+ o it BT |
98.4% . 69.5%. 61.9% 1 78.1%, W st 53 ) 4%
i1 89.9% . 47.4% . 68.4% K1 75.3%, HPW IS )

A1 99.4% . 47.6% . 25.5% 1 56.8%, 55045
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K/NFI K AM+Rb>Rb =~ AM>CK, £k B 8= K
/NFEI K AM+Rb =~ AM>Rb>CK; A [R] T 48 B Fl ik
2RiE, EEHGE K/NEIN CK>Rb = A M>AM+Rb,
PP BB T AM L A FIAR R T A BAE X T CK B

R TR S A/ R A /R
MR /B, DL AM+RD AP R, B AM A
PR 55 MR TR AR R I R B n T e e, osE T
A A

Fz2 AM EEFMRERIMNEERERNRBAFSREENZ N (mg/ )
AbF Eigba A h bl 5 B
CK R 21.66d 1.55d 4.26d 6.13d 6.79¢
AM 32.65¢ 2.45h 6.69b 9.19h 10.46a
Rb 34.26h 2.09¢ 5.78¢ 7.77¢ 8.22h
AM+Rb 42.99 2.94a 8.49a 11.73a 11.49
CK i 307.41c 25.07¢ 105.35¢ 201.38¢ 118.81c¢
AM 396.03b 30.77b 134.74b 259.69b 150.05b
Rb 419.96h 29.58h 127.77b 249.51b 130.29be
AM+Rb 521.14a 36.96a 155.45a 297.42a 172.45a
CK it 72.46h 5.33¢ 32.03¢ 16.24¢ 12.73¢
AM 115.15a 8.73a 39.26a 22.22a 17.43a
Rb 116.37a 7.33b 36.27h 18.91b 14.91b
AM+Rb 117.32a 8.98a 40.21a 21.77a 16.49
CK EE 385.27¢ 47.53d 47.39¢ 5.83d 18.26d
AM 536.16b 67.77h 61.61b 9.10b 27.83b
Rb 548.87h 62.89¢ 59.43h 7.72¢ 23.49¢
AM+Rb 686.01a 83.30a 74.30a 11.32a 32.90a
T AR [ REFOR [R]—FR LA B IR 22 5 B2 (P<0.05),
F 3 AM EEFREBEIEERERR T EREYHENZ
e TR 2515% EL;T%T fﬁc%?ﬁ Mii@éi éﬂﬁii / %HT[%T i fiﬁcé}é /
( x 10’ cfulg) ( x 10° cfulg) ( x 10" cfulg) ( x 10’ cfulg) FLIA R TR HA
CK LEFE 2.78¢ 3.54a 4.20¢ 3.24 78.53 6.62 11.86
AM 6.92h 2.48h 7.40a 7.68 279.03 9.35 29.84
Rb 6.52b 2.50b 5.20b 7.07 260.80 12.54 20.80
AM+Rb 8.60a 1.12¢ 7.00a 9.31 767.86 12.29 62.50
CK A 1.46¢ 1.36a 3.58¢ 1.83 107.35 4.08 26.32
AM 5.27ab 0.98h 6.29h 5.91 537.76 8.38 64.18
Rb 4.82b 1.02h 5.60b 5.39 472.55 8.61 54.90
AM+Rb 5.78a 0.82¢ 6.60a 6.45 704.88 8.76 80.49

e IR T Bl Al — R b B ] 22 7 25 (P<0.05 ),

2.5  AM ECRR FIARIE B 0T EVEAE AR AR PR 1 e A= W)
N Ry S SR A R DAL

M 47T W, AT, 4598 A PR 1 5
Tl A e Aol A R B v T R 2 )
IR IY], AN T Ak 2L ] AR B A S8 2R ) ik A Bl
YRS B A — 5, PRI AM+Rb

b AT, Rb FTAM AR Z, CK HAk. #E
Wk 5 A W L RT3 AR W A R AL
W, EIEWNZ HAE N 2.89 ~ 4.02, WX A
hp2.58 ~ 3.88, AN XL R AM EL B AR R B
J&, AEAE AR PR A S A Wtk 5 TR A LA
B,
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F4 AM EEAREEIEETERE T EMEDE,. RRERELENTMN
5 I
Qb

MBC ( mg/kg ) MBN (mgrkg) MBC/MBN MBC (mg/kg ) MBN ( mgrkg ) MBC/MBN

CK 117.21¢ 40.64c 2.89¢ 96.59¢ 37.50¢ 2.58¢

AM 203.45b 50.63b 4.02a 184.25bh 47.50b 3.88a

Rb 212.76b 57.50ab 3.70b 179.06b 55.63ab 3.22b

AM+Rb 227.35a 61.25a 3.71b 195.01a 59.38a 3.28b
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3 g
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EIR R TE AR s RN B, SRR
JAE A AM B R R AP AR E SR, BRIk
WA AM HERYR Y AR5 R B2 458
(1), R AM HIE 5 FEOZE R A )T ol
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Effects of arbuscular mycorrhizal fungi and rhizobia on nutrient uptake and soil microbial characteristics of
continuous cropping peanut

SUO Yan-yan', ZHANG Xiang', SI Xian-zong', LI Liang', CHENG Pei-jun', YU Hui’*, LIU Juan’ (1. Institute
of Plant Nutrient, Resources and Environment, Henan Academy of Agricultural Sciences, Zhengzhou Henan 450002;
2. [Institute of Peanut of Zhengyang County, Zhengyang Henan 463600; 3. Industrial Crops Research Institute, Henan
Academy of Agricultural Sciences, Zhengzhou Henan 450002 )

Abstract: The aim was to investigate the effects of arbuscular mycorrhizal ( AM ) fungi and rhizobia on the growth of peanut
and underlying mechanism, which was beneficial to alleviate continuous cropping obstacle and promote nutrient efficiency
and sustainable high yield of peanut. Four treatments ( CK, AM, Rb and AM+Rhb ) were conducted to study the effects
of AM fungi and rhizobia on growth, root morphology, nutrient absorption and soil biological characteristics of peanut by
the micro-zone experiment. The results showed that the inoculation treatment increased the first branch length, number of
branches, and significantly increased the root biomass, aboveground biomass, pod weight and root nodule numbers of
peanut, with the AM+Rb treatment showing the strongest effect. Compared to the control, the total length, total surface
area and total volume of roots were significantly increased by 30.1%, 20.2% and 59.7%, respectively, under the AM+Rb
treatment. The total amount of soil microorganisms, the ratio of bacteria and fungi, the ratio of actinomycetes and fungi, the
accumulation of nitrogen, phosphorus, potassium, calcium and magnesium in different parts of peanut were significantly
enhanced, and its effect was better than that of single AM fungi or rhizobia. Compared with two inoculation methods of AM
fungi and rhizobia, the nitrogen accumulation in different parts of peanut under the Rb treatment was higher, while the root
morphology was better and the accumulation of phosphorus, potassium, calcium and magnesium in different parts of peanut
was higher under the AM treatment. In conclusion, inoculation with AM fungi and rhizobia, especially double inoculation,
is more beneficial to improve the root morphology and microbial environment in rhizosphere, and enhance the nutrient uptake
capacity of peanuts, so as to promote the growth and yield of peanut.
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