TN 224 ( Jiangsu J.of Agr.Sei.) ,2023,39(8) ;1680-1687

1680 http: //jsnyxb.jaasaccn

FE /N B , 2, A5 AR AR R R B 00 1 5 5 10 7R A B AR R B 2 BRI LR SR R M [0 ] T35k
k24 ,2023,39(8) 1 1680-1687.
doi :10.3969/j.issn. 1000-4440.2023.08.007

MAEEREEMEBRAEESEMNKBAKER
BERERZEMESF HR M

A R EEM %k FH, BEmEY, & F, R, IR, mAR
(1YL X B Al R I SE T V050 W22 223001 ; 2./ Br ARl R E SRR 42 b% VL% M 210095)

FEE: g dRoT A DA AR TR A 4 A A 2 S Ao KRB BRI FE 6 (1 52 ), AS B9 A 88 818 S B A et
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( Funneliformis mosseae ,FM) ]l 3 PP A0 | 20T # )8 4 5 ( Bacillus sp.,R1-3) \F R ZEMFT 5 ( Bacillus megate-
rium ,BM) [Tt 335 FT 12 (Arthrobacter pascens , AP | BLFEFHFIG W5 21 & 42 Fh %k 7K F8 M B AR . 181 12 G 5 A L)
BRNRE , 455 IRI 5 BB RL DA AR DA AL BEAH LU, I ARl 20 TR J5 S 4 A B ) KRS DA AR AR L 2R B AT,
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BRGNS BERA LE A3 B3 55 T 19. 55 AN E 43520, 47 AN E 53 i o AR T R L Rk B 40 11 O B Pl A ) T 4 s 7K AR
AR B A IR FUIE A TSNS IE AT 4, Forh FM4+BM e &

KR MBOEIRE; MR ; KA, ICRRIHE, RIR

HESES: S144.1 NERARIRED: A MXEHS: 1000-4440(2023)08-1680-08

Effects of combined inoculation of arbuscular mycorrhizal fungi and phos-
phate-solubilizing bacteria on colonization rate and fertilizer use efficiency
in rice

YIN Xiao-dong', JIA Yan-yan', LI Qi-sheng', XU Li*, JIAO Jia-guo’, LI Qing', YANG Wen-fei',
DU Xiao-feng', GU Da-lu'

(1. Huaiyin Institute of Agricultural Sciences of the Xuhuai District of Jiangsu Province, Huaian 223001, China; 2.College of Resources and Environmental

Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to investigate the effects of combined inoculation of arbuscular mycorrhizal fungi and phosphate-sol-

ubilizing bacteria on fertilizer use efficiency in rice, Jinjing 818 was used as experimental material in the study. The effects of

two arbuscular mycorrhizal fungi ( Rhizophagus irregularis,

We#s B # :2023-06-06

EETE LTI I AR BT &5 H [ CX(22)3127] ;1E
BT ARV RR A= B 5 B B & R A 4 50 H (HNY202130) 5
LT R ABFEDI B & 2 R 51 3 ANA RS 2l K
ST (002201901413 ) 5 9 22 113 A<l B} 2 F 58 B BT ¢
JEH 4 T H (HNY202028 ) ; T 350 4 [ 98 B2 52 4 17 inoculation of inactivated fungi was set as control. The re-
( BK20200264) sults showed that the colonization rates of arbuscular mycor-

RI; Funneliformis mosseae, FM) and three phosphate-
solubilizing bacteria ( Racillus sp., R1-3; Bacillus megate-
rium, BM; Arthrobacter pascens, AP) on colonization rate

and fertilizer use efficiency of rice were analyzed, and the

TEE RN RN (1996-) 5 ERCA I B+ 58 se S B, 18 rhizal fungi in most treatments decreased after the addition
AR . (E-mail) 1553015412@ gq.com of phosphate-solubilizing bacteria, and the colonization rate
BIFEE R, (E-mail ) gudalu666@ aliyun.com in FM+BM treatment decreased to 7.54% , which was sig-
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nificantly lower than that in the treatment of single inoculation of arbuscular mycorrhizal fungi. Compared with control and sin-

gle inoculation of arbuscular mycorrhizal fungi or phosphate-solubilizing bacteria, combined inoculation improved the nitrogen

use efficiency and potassium use efficiency overall at the end of reproductive growth period of rice. Compared with control,

FM+BM treatment increased by 19.55 percentage points and 20.47 percentage points, respectively. Combined inoculation of

arbuscular mycorrhizal fungi and phosphate-solubilizing bacteria was beneficial to improve the nitrogen use efficiency and po-

tassium use efficiency at the end of reproductive growth period of rice, and FM+BM was the best combination.
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zation rate

IKFE(Oryza sativa L) D EHE=RKRERZEH, K
LIPS ) T v S T = Y (VR S Y @ Rz AN TP
R A BEE TSR A A ] i
KRS, B BRI Y AR B AR DL SR i
R AR TR A SR, o U A BRSSO
30%~35%"> BEALFI IR 10% ~ 5% FRACLFI FI N
25%~45% ", TEHEKRAT T A HH L3 AUIE A % 7T 35
50%"" . NEAHA ™ B e AN s KRR A PR T R,
A FEOAEE Y, RO TR R R I,
WFFE AT e FH SRR R Tl i it
FHRARRA R BAT BB 3

KL AR H B ( Arbuscular mycorrhizal fungi,
AMF) I AFTE TR H - b REE 5 80% fili A A#
PIMR FIE AR A AR, Y SRR A B
B RS TR kS AMF , AMF DUJ3 i 3k A + 18 A
] 22 9 28 AN Uiy W WA = 3 b A SR B S R 0 Ik 4 A
P DRI RAR I, e AMF W 8 5 4 5 K AR
B - SRt | 260 ) A O B ) 35 1, R R X B 2
SRR T, 4 e K I 3R I B
SFUUBIRE & R, 7E AU U it A5 R R B R AMF
A R e R IR S A R S A TR A
P/ N ) FRE A FH AR AR 208

AN AT &I AMF FIAfB5 40 B A2 AE D BE
AR, R 20 TR 53 D00 1 B R ol N AT LI S5 i A
YK ) SRR S B AMF (R YL RE 1 f
n, 5 G AR 0 1 ( Pseudomonas fluorescens ) BBcOR8
7 A B 240 R A i Tl R4 25 AMIF B R (R T 22
A HE AR HERE ) A K VD b A
AMF FI# W20 T Lo i SRR i rp AL B
i, PEFER TN RUR AR I, (HFE IR T AMF
R U ORI AT B 57 25 S 3 W 7R I 1358
Hh, AMF IR 200 TR 22 [) 23 5 4 37 03, 30 A% O 1Y)
AR RN R AMF SHRE AR X R IEATE
JE ,JFH AMF k-5 20 7 525 AR TGS K R v AL

arbuscular mycorrhizal fungi; phosphate-solubilizing bacteria; rice; fertilizer use efficiency; coloni-

WSRO AE SCAE 7 80 IR R AN ] AMF A1
ST 2 BRI R A B P S %o AR o L L B AR
YRR A B T2 i KRR SRR IR

ARG L A5 818 ik I bk}, 4 2 Ff AMF
55 3 Fhid A0 oA UEAT P A R, WF 5T L KRR
RE WA 56 - R IE  | H3RsR IR o LA AL
Wl R AERLA F 3R 0 s e, DA Sk 2 v A EE TERE I
S N
1 BRSO
1.1 X E#k

B AMF 28 559 #9632 55 ( Rhizophagus irregu-
laris ,RL) F1 BE V4 45 A & 85 ( Funneliformis mosseae
FM) , Hrf RI A SR % AR AF B A, FM I b T
PMBLFBE, BRI P TEH = R AR A, i
AR TP EHRET, 1 g RIS 15~25 T,

SR B 2 AT B R AN TR ( Bacillus sp.,R1-3) F7T.
INARTHEHD DX I B AV Bl AF 57 BT 4 358 5 A0k o 2
ks B RZEAAT i ( Bacillus megaterium ,BM) 1) H F
FE AV A P A R B UL, 25 ACCC 10011
MERTIFT B (Arthrobacter pascens , AP) H B 5t Al K2
TR PR, 3 PP AR B R AR SR X
IR B0 R SOCR, RR R EA AE K R
FUCS RT3 B AN 80 °C PKAR HEL
HTEA, TR TR A7 (LB ) KSR 2 X B K
1.2 HikkFEmMAR L5

JKFE SR Ry 404 818 ,2022 4E 5 A 11 H & 2022
6 H20 HIHTH . 2022 46 A 21 HPkkKR
B, EBRAR TR L4 H 70% £ BE R T AR S kAT
HEE, HE KR whsk e & .

RIS T R F VT A A A KR ) T
FEWFFTHL (119°7'117E,33°33743"N) | 2251k
Vb AT LR 1, BT R 2
mm i, 121 CF @ EEBHKE 2 h %7,
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Table 1 Basic physical and chemical properties of test soil

H HHLTE A SRR B e R P A
P (g/'kg) (g'kg) (g/'kg) (g/'kg) (mg/kg) (mg/kg)
7.69 5.20 1.12 0.54 13.86 6.20 67.00

1.3 Rt

R T 2022 4F 6 A AEVTIR A MY AE K355 T
FEWFSE HP O R IR M T, B T A AL L 1048 22.0
em, 42 14.5 em, 5 19. 5 em, fE75H 0. 19% =555 AT
R 1 d, VK ke i T, et S
kg, —3RTH 13 MBI, A3 HIE (1) AHEIEALL R, CK1;
(2) HeFh RL A FM A 19 KIE E R, CK2; (3) B4 F
RI ELRH, AL (4) FA4ERD FM HIE,A2; (5) FdERh R1-3,
B1;(6) P4ZFh BM,B2; (7) H%Ff AP, B3; (8) XUZF
RI+R1-3,A1B1; (9) W4%EFH RI+BM, A1B2; (10) XUZF
RI+AP, A1B3; (11) XU%Fh FM+R1-3, A2B1; (12) X%
Pl FM+BM, A2B2; (13) X3EFp FM+AP,A2B3, 4:7~4b
o MEE, —I 78 ARk, H CK1 A g,
FAHEIKFEMRIF R, R A FEM 4288 10 ¢/kg +35
PEATHERR  Jem B i A 1 SR ek, )2
INA—JZ -3 IR ERI7E TR T 5 em b, BM
F1AP FHE I B S%AZA  WUEFh 42 HEAH N B
FIER A —F A, BT HEAZ S IE(N & i2-
P,0, & -K,0 & 15%-15%-15%)2 g, Herp &R A it
FRIFUHSEEAE - BEAE - fE4EAE « AR =5:1:2: 2,
BENETERSAR)S 7 d T SR AENE AR AR oA it
.,
14 HRRE

TEE A KR AT A KA ST IR FE—IK
TR BEALZE I 3 DA, KK R b R AR
FHIE KBRS e A T I T A BH4erh, KR
SEM K REAEAR 20 i b AN P64, b R AR &R A T
D5 AR ZR A e s b B 95005000 o i o £, SRS TBOA 105
CHFATF 30 min, FEAE 75 C R HHET 2 IE R,
PET-ZE T R AE R b 3000 250 e RORERL 43 31 ik
PR, Breg, M E A 2 2o e, ARkt
e L b T 3 ZHURE IR B A, R AR MY
BRARGES T, —5 73 3060 5 B SR BT I D0 A 2
FRFEHR , 55— B RATFAE =20 °C VKA P A2 1 SRl 15
P ESASTEAMSA S &,
1.5 MEmMBE5AZ*
1.5.1 ARz R RN -85 68K YL @350

EHMZY R, LR L2 % TS 5%,
HRAE TR 22 AR 38 (R YA B EA T3 A TR
HREGFI AR Btk 0, HAT — 2 K B AR BOE B A AR
50, LABEISHE 10 SR A SE 0T AR Bk,

RYR (%)= = (OxHBIE+10xHR BEA+20x AR
BEB+--+ 100x MR BER ) /LB AR B A 4K
1.52 R iciss HHEESASERHAEL
PR P - 0L BE LU 0 I | A S 2R A R FH e
TP Eb (e 0 i, B ARl 7 R T R
IR HR-ERBAPT L RN |, 1 9 R B R
BRI B M 6 BE 0 52 ) - MR il 0 R
B R RS - U SRR L (0 v | 3R S
PR B = L g 2 Y
1.5.3 M#HAa4E KBLHR-LALEHEE
J& o E e e e
1.5.4 =% CHEEKREEIBUR, B AR
25 DU SR ™ A
1.5.5 fedAlmE AEMERE(g)= (EHTHR
HOCE RS A+ TR i i A A kR T
Jo R R P i)

BER R (g) = (ZEH TR < R B & i +
W IO o R ol 1 o+ TR T T >R Rl
i)

PR RE R (o) = (M T T xR & -+
T I B B R T B R i)

RIEHIHIZR (NRE) = (i IEH AR B A R TR
-2 AR A AR R ) /il A i x100%

BRI HIZR (PRE ) = (it I 25 A PR 5 1l 22 PR R
-2 AR SR R i) /iR i x 100%

FRAEFIHIZR (KRE ) = (LA PR S R L2
- AR AR R &) /il f i x100%
1.6 HELESHH

RIS HHEK T SPSS 22.0 #5843 41, 5% 7k
R Duncan’ s 7 5 M 25 46 560 45 Ak BT 359 {8 22 [1]
M2 5 B &M, H Pearson 5 #EA7 40 M40 ¥, H
OriginPro 2021 Bt T A
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2 HERE

2.1 BEEMABRAFRELENZIN

AP AMF Ab A 7K AREAR 28 ARG I 21 £ 1 B
2Z(F1), Al A2 ZbHRRKAREIR R YR ] IK 31. 28%
129. 68% , iHH 2 Fh B4 AT FE /K R AR R e A0 F HL &
FEVER, AHES T SRR RT ECRAY AL KbBE, XUZERD
() AIB1 A1B2 A1B3 AbBEA R FE R AR B ARIZ YL R,
Horr A1B3 Ab B PR AR YL R R IR, R 15. 44% , {0 5
Al MR B (P=0.056) . FHEE T B4 Rh
FM R A2 2B, XL A2B1 AbBE R AR (R
YU ERTK 32. 85% (P=0.684) , T A2B2 Zb3H T Al TR AR

22 EEXTEEAERIEE

2 WoR KRS FRARINIR, ISR i dy
AR KT HA B0 4l =22 [R) 22 52 88 /08, CK1 H £ 358
PSR GE A o MU R R R 0N B
AEFEFN A2B2 AbFE 5 AIB1 AbFRAH L B A W%
S SN S B IR A2B1 AbF ) B E T A2,
B3 A1B3 4B, FE/KRE A Al A K IR, AN [R) 5 b 241
B 3 R o A TE 25 5 ALB3 AL B 1
SREG B, B &5 T CK2 A1, B1,B3 AIBI,
A1B2 A2B1; A2B2 Ab 3 %) 3 S0 % & e, 5 B3
A1B1 A2B1 AbFEAH L BA 25 25 5k CK2 By sak
PR, AT AIBL AbH

1RYLR T, 155 7. 54%(P=0.011) ,
45r

40 T a

35

3] +

ab

10F l b
CKl CK2 Al A2 Bl B2 B3
Qb3
CK1: ANFEACALHE , CK2 RS AR R ( Rhizophagus irregularis ,RT) I EE VO A5 AN e 5 ( Funneliformis mosseae ,FM) BA W KIEFEA sAL; B
1ERD RI BT A2 B2 R FM BT ; B1 . BN 2R AT T 8 40 7 ( Bacillus sp.,R1-3) ; B2 BAREAN B R ZEAT I ( Bacillus megatertum ,BM) ;B3 .
BAREFNTH L 5 KT T (Arthrobacter pascens, AP) ; AIB1; SR RI+R1-3; A1B2; XL RI+BM; A1B3; XU RI+AP; A2B1 ; SR FM+R1-3;
A2B2: SUER FM+BM; A2B3 . BUZF FM+AP, B AR [E/NG FREFR R A AR 5] 25 57 1 35 (P<0. 05)
E1 AELETKBRASLEE
Fig.1 Mycorrhizal infection rate of rice under different treatments
F2 AEEITIEERFSHIFM

Table 2 Effects of different treatments on soil available nutrients

T T T T
e
e

e

FHRIRIR (%)
—_ [\e)
W wn
T

Al1B1 A1B2 A1B3 A2B1 A2B2 A2B3

FFRAERKIIR ERIEURIS (FN

B geosmeit O BAESRE O EGEAR EMEAR BAESE  WISESR Ao K

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
CK1 2.15a 0.57a 5.58ab 68.10abc 1.78a 0.31ab 4.62abc 63.23¢
CK2 2.09a 0.35b 5.78ab 76.10ab 1.40a 0.19b 4.58abc 88.44a
Al 1.64ab 0.37ab 5.58ab 66.71abc 1.16a 0.17b 5.28abc 79.02ab
A2 1.47ab 0.30b 5.71ab 58.03¢ 1.22a 0.31ab 5.65ab 79.40ab
Bl 1.67ab 0.39ab 6.43a 69.72abc 1.33a 0.24b 4.95abe 86.22a
B2 1.31ab 0.42ab 6.30a 70.93abe 1.37a 0.32ab 5.32abe 81.95ab
B3 1.36ab 0.29b 5.52ab 61.84bc 1.18a 0.24b 4.21be 82.42ab
Al1BI 1.30ab 0.35b 3.95b 65.82abc 1.19a 0.23b 3.60c 70.84bc
A1B2 1.43ab 0.32b 5.85ab 65.04abc 1.16a 0.20b 4.46abc 78.05ab
A1B3 1.02b 0.28b 6.04ab 57.63¢ 1.09a 0.45a 4.99ahc 81.29ab
A2B1 1.53ab 0.32b 5.85ab 77.91a 1.39a 0.24b 3.92be 82.34ab
A2B2 1.46ab 0.24b 6.43a 61.22bc 2.03a 0.36ab 6.46a 84.46ab
A2B3 1.55ab 0.39ab 5.45ab 63.43abc 1.93a 0.26ab 4.95abc 84.46ab

CK1.CK2 Al A2 BI B2 B3 A1B1 ,A1B2 A1B3 A2B1 A2B2 A2B3 WKl 1 1, FFEIEG AE/NG FREER AR HE 22 5 8 2% (P<0.05) ,
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# 3 WoR, 5 CKI AHEL, CK2 FHEE AP [RIRLEE
MR T AR AR TR, FEKRRE SR A K
A ,A2B1 AbRRAY A I IR TS M, B S T
CK1; AR b P ) 2 1 il IRl 5 PR A i T B

B2 AbBE, M R B i m A9 A2B2 AL BRI E S
T A1.A2 B1.B3 . A1BI A2B1 4bFEFI CK2,

£3 TRELIEI T EEFEENR T

Table 3 Effects of different treatments on soil enzyme activity

FERML B FEKREAEREAE KR 5 CK1 AL, 5% SR Kk B K
BIRCERLL S SRR AL BRAF ) A2B1 A1 A2B3 45 T A3 e rimmet REREME EOSENE e
PSR PE, AL AL T 2 RS PERR R A1BL A (e (Ve We (Ve
ALB3 AMFIS HEAn B AN FIE CK1 R R R s CKl  12.12b 72.80b 12784 72.86¢
. CK2 28.25a 165.57a 21.99abed 135.82bced
T REEEEYE , Hod A1 AR IR PR s, A2B3 AbEE Al 20964 14429 e 177,12
Wz T CK2 (P<0.05) A2 18.71ab 130.19 28.02ab 163.87abe
2.3 EEWKEBESREMNEIN Bl 20.90ab 143.50a 25.73abe 158.14abed
B2 Gr AR S KA A B B2 19.76ab 135.51a 27.06abe 169.47ab
Fifly A2 LR G H T KA ABLARS R TL R
CK1 RIS, HAb PR A R SR AR BT 8 222 5% AIB2 2588 15832 20.57bed 148.51abed
WA RM R R & T CK2, A2, AIB3  19.63ab 135.40 18.89bcd 127.47cd
AIB1 A1B2 4b¥ Y CK2 ML B A W& 2= 50k, 7 A2BI  2971a 166.23a V6tabed  154.98abed
KEETE KR e A E BB oAb Fe A2 21400 14443 041bed  151.63abed
A2B3  2331ab 149324 25 34abe 173.44a

R TR R AL FE ) Hoh A2B2 M HEA R R LR
e, PR EST CK2 MR b FE (P<0.05) ;

CK1,CK2 ,A1,A2,B1 B2 B3 AIB1 AIB2 AI1B3 A2B1 ,A2B2 A2B3
UL T, RIS E e AN RN RN AN R AR B R 25 5 B3 (P<

‘ NN s 0.05
PR R A2B2 Ab T B T AL A2, >
OOk a 0307 gt e ook e a @8
@ 025 3 0By b bed bed
@ 0.20 i 0200 d
B 0.5 B8 0.15f
Jin Jin
% o010 % 0.0
e &
= 005 = 00s) li
0 0
0.040 0.040
0035 _0.035F ab b b a2 T
3 0.030 2 o030 P 2 T P oab
& 0.025 & 0.025 b b b
B 0.020 B& 0,020
= =
% 0015 B 0.015F
£ 0010 £ 0010F ¢
0.005 o.oos—D
0 0
0.40 0.40 -
0.35F 035 ab
™ = ab a
2 030 D030 ped  oq 2 ed oy g [ abed
025 ¥ (.25 d ed []od
= 020f = 020f
#e 0.15F % 0151 ¢
& o.10r & olof
0.05F 0.05F
© A B CDETFGHTIIJKTLM © "A B CDETFGHTIIKTLM

b3

yostil
A.CK1;B.CK2;C:Al;D:A2;E.B1;F.B2;G.B3;H. A1B1;1.A1B2;J. A1B3;K.A2B1; L. A2B2; M. A2B3, CKl.CK2 Al A2 Bl B2 B3,
A1B1,A1B2 A1B3 A2B1 ,A2B2 A2B3 WL 1 i, EIHARFE/NG 8RR R RN # R 25 5 8 3 (P<0.05)

B2 AELEIKBEHFSRENZN

Fig.2 Effects of different treatments on nutrient accumulation in rice
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2.4 FEERIKEIRER AR

R4 WoR IR RAC BRI b PR T ORAE A IR
R, KRB SRR B A2B1 ALBEAD,
AR AL BEOKARS UL FH A RIBEAE M TR 22 5 A
5 A AL PR BRAL ] 0B L A 3 22 18] e 5 00
MRA2E S A B35 FE /K R AR B AR K JBIR , A2B2
x4 FEIEIKFEEEFIAHE

oAl

PR R R 2 2 = T CK2, e CK2 #2717
19. 55 4~ 43 5 42 TR A B4 K R B A R R
CK2 2% 5 A 2% 5 A2B2 Ab 38 B 7K A 4 A0 A1) 1 R o
mL N FEE T AL A2 Bl B3 AIB1, A2B1 43,
A2B2 AbFREEFAER AR L CK2 #8151 20.47 1~
Vig=

Table 4 Effects of different treatments on fertilizer utilization rate of rice

- EEEN SRS AR R
RILANE(%)  BHEAIER(%)  FIEAIR(%)  ZIEFHHR(%)  BHCRITR(%) BRACAI R (%)
CK2 18.74ab 1.90a 33.38a 38.35de 10.31ab 45.29abc
Al 19.55ab 3.60a 43.32a 35.07¢ 6.43h 33.47c
A2 31.97a 3.68a 63.83a 40.02cde 6.75b 41.18c
Bl 20.60ab 2.26a 42.47a 35.96¢ 10.08ab 37.50¢
B2 28.25ab 3.04a 48.73a 34.94¢ 6.36h 54.89abc
B3 31.77a 4.32a 57.19a 39.79cde 8.73ab 37.30c
AlB1 30.11a 4.09a 63.31a 49.07abed 9.07ab 43.49bc
A1B2 24.71ab 5.17a 66.09a 53.81a 10.74ab 62.89abh
A1B3 29.96a 3.45a 59.66a 50.96abc 10.07ab 64.51ab
A2BI 8.48h 1.87a 35.38a 40.69bcde 9.37ab 39.42¢
A2B2 21.35ab 2.43a 38.01a 57.90a 12.33a 65.76a
A2B3 22.64ab 3.38a 41.91a 52.71ab 11.88a 50.05abc

CK2.A1,A2 B1.B2 B3 AIB1,A1B2 A1B3 A2B1,A2B2 A2B3 WLIE 1 7, RIZIVEHE G ASE/ING TR R A R AL B ] 2% 5 18 25 (P<0. 05) ,

2.5 XML

IR A B A IR A AR bR 2 8] 1A O R B BT
S50L (3R 5) R, AL BN A 2 A B A
FHR2Z MR I 3 IE A G R (P<0.01) , Hirr,
IKFE RN FH 2 5 R B 06 PE A7 7F 10 38 IE A GG R

®5 KBIEMAARSIEEYFS . DREEEZ ANEXRY

(r=0.397) . BEACHIHI 25 A & o | IR IS 7F
TETEREIEA KR (r=0.374 r=0.407) . HPIEH]
PR A0 o i IR TG 1 A7 7E B 35 IE A G R
(r=0.318 r=0.332)

Table 5 Correlation coefficients between fertilizer utilization rate and soil available nutrients, soil enzyme activity

b FUCFAR  BRCAER  SIERARE  ESEA SR MAASE B e ERTeE EOREYE IREEEE
ANEFIH = 1.000
BN R 0.847™ 1.000
HPAEFI IR 0.838" 0.701** 1.000
BASHE A -0.066 -0.099 -0.105 1.000
IEEY R s 0.059 -0.011 0.095 -0.094 1.000
B 0.032 0.052 -0.023 0.138 0.240 1.000
BREN i 0.275 0.374" 0.318" 0.055 -0.019 0.263 1.000
R 0.091 0.119 0.084 -0.131 -0.049 0.288 0.663**
Jig it 1 e 0.397* 0.407* 0.332" -0.141 -0.045 0.278 0.693* 1.000

= J2om e 0.01 7J(EFE%$E3€, * FIRTE 0.05 /K B E A,
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3 1

BRI 5 AMEF BURGLAE T 22 % B S R KR
MEAERM, A¥HETHE-WEGFELERN
FIE WA B TR 4 AR N AR A ( Rhizophagus
intraradices ) [ YL /N T R IR RAR IR Y R 2 5 T
2 5L L, ARSI GR 22 1 2 B 3 > i A
FEHER A2B1 AL BEAL, 5 Rt AMF AH LG, 42 7 i
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