5561 % 452 M + o W) Vol. 61, No.2
2024 4£3 H ACTA PEDOLOGICA SINICA Mar., 2024

DOI: 10.11766/trxb202209070494
BN, L—, TAREET, 5 Jmal, FhE, PRi. AR AR TS 2R 2 DA PR AR O (2 FOR MR Rk (0], 3954t , 2024, 61(2): 573-582.
HE Ganghui, SHEN Yi, WANG Zixuan, LU Jumeng, SUN Bo, CHEN Yan. Multiple Fertilization Model Controls Arbuscular Mycorrhizal Fungi

to Promote Maize Phosphorus Absorption[J]. Acta Pedologica Sinica, 2024, 61 (2): 573-582.

i ER AR EREE R E RSB
"2, W =, TRHE": FEHY, B %, K B2

(L VTRl K2 WS e, TS 330045; 2. RS AT FrE kR E R ESLGE (hEEAGER R LRI ), B
210008; 3. VLIMEAN BB TR ST, Al 210014; 4. HEFBl2EBE R, JL5T 100049 )

B E. FAHMMERER (Arbuscular mycorrhizal fungi, AMF ) MR HAES RGNS, BLOBEY WL 556 (P)
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Promote Maize Phosphorus Absorption

HE Ganghui' 2, SHEN Yi’, WANG Zixuan" 2, LU Jumeng®“, [SUN Bd" %, CHEN Yan?'

(1. College of Land Resources and Environment, Jiangxi Agricultural University, Nanchang 330045, China; 2. State Key Laboratory of Soil
and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3. Economic Crops Research
Institute, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 4. University of Chinese Academy of Sciences, Beijing 100049,
China)

Abstract: [ Objective ] The use of arbuscular mycorrhizal fungi (AMF) to obtain nutrients from agricultural ecosystems is an
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effective way for red soil crops to acquire soil phosphorus (P). Given the problems of biological function degradation, low
phosphorus bioavailability, and low crop yield in red soil in southern Southern China, how to regulate the AMF community in the
rhizosphere of crops and optimize the mutualistic symbiotic relationship with the host is the key to breaking the bottleneck of
crop phosphorus uptake in the red soil regions. [ Method ] In this study, four diversified fertilization measures were combined with
ecological intercropping in red soil dryland with organic (straw, pig manure, bio-fertilizer) and inorganic fertilizers, and the
optimal fertilization mode was screened based on crop yield and phosphorus activation level in red soil. Further, we used
amplicon high-throughput sequencing and microscopic observation techniques to analyze the effect of optimal fertilization
measures in red soil dryland on the composition of the AMF community. Also, a deduction of the mechanism through which the
optimized AMF community stimulates the host maize phosphorus uptake was performed. [ Result ] The results showed that the
organic-inorganic application of peanut/maize intercropping combined with straw/biofertilizer (In+NPKSB) increased total
phosphorus (TP) and available phosphorus (AP) by 29.07% and 1.35 times in red soil dryland compared with maize
monocropping combined with conventional fertilizers (Mo+NPK). Moreover, the relationship between AMF family levels in
maize roots was enhanced.The AMF colonization rate of this measure was 2.24 times higher than that of the traditional
fertilization measures, the activities of acid/alkaline phosphatase (ACP/ALP) in the maize rhizosphere were increased by 32.18%
and 41.66%, and maize biomass and yield was increased by 34.98% and 67.27%, respectively. [ Conclusion ] The study confirmed
that the fertilization measures of peanut/maize ecological intercropping in red soil dryland combined with the organic and
inorganic application of straw/bio-fertilizer can optimize the AMF community composition in maize roots, activate soil
phosphorus availability, and improve the phosphorus transport efficiency of host roots. This study, therefore, provides a
theoretical basis for promoting the integrated application of sustainable agricultural development in red soil dryland according to
local conditions.

Key words: Network construction; Phosphorus availability; Diversified fertilization; Arbuscular mycorrhizal fungi; Organic and

inorganic fertilizers
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P BAERIRRT™ , Wi X e (e P p e e
R A A1 ) R,

TEAEAMR MBS RS, (EYZ LR TT
A HLTCHUACARHEC L i 5 AL 14 it e A A0 v 3%
Feor BRI RACRT, TR EGIL R ok S
RHEIE -3 w4, Li UL SRMEY b
TERBEGCR (. BERREE . BT, ORMELSE) 1
o438 P - TEARARHRES P EIAYPLE] . A F TR
YR R te, A HLICHLILRHECHE (anfk
NESFEFFAEFERC G . AL S REFF/E D IERCE | ALAE
S EYIEEs e RO ) S YRG0k
S W e - W RVR-BIER 5 A, S R A RO Oy
M2 SRR DRI 2SI ERY I ], 3%

1 5 43 A HILG S A TR 5 A O ) Y 2 T Al )
FF- S e A S e U, ¥R B e 20 3 AL
PO AL TR HJE DB R AR B 5, HsRZ0% P
A A A R SR TR R VR B HLTE ML i
18 2% b BRI il X 2L 2R Y A W TR AL D REAS B T
Wk, A XL BRI ARNHEER, &7 KE
1127 BMAUN, S SR LR R B A
B ARAG B FESFIESE
AR EH ( Arbuscular mycorrhizal fungi,

AMF) J2—Z2KR8 5 RZE YR R v Bt
ERRMAEDT . KEPFFIES:, Y AMF 1
A ROE FEAT R T 18 AR PR RO iU A
RN AMF [ 2 REE 5 AR ) 2 B 3 IE AR,
SR, 38 AMF R4 S HX 18 E A RUE 2 %
PR T SRIEFR A . SR R
YRR IR B BURZMER T AMF HEK I ZHE
PEAEY) 52 SR A REART), BRI T AMF XJ P 3R
SHEACIIRER R . A B, MY AR Z e T
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PR A YRR il 4G, ORI AMF
PRRFASTRVERY, DRk, BT S VR 2R
IBC & A PR ECHE N (T 4% 3% AMF ffv%
LSS TG R RE A, 2 VT B AT 1 it 8 £ e
2R e ASOF A R AR AR

S Wit 163 T £ A e 4 DG A B AT FE
ABIFFEMRAE P FE Bl o g £ M8 U 5 A 2 S B ol 50 Y
TFOK/AE AR A B £ 22 B A A DL TG HIL IS it 575 1 3055
&, HWBRKBIRREIER G T LR A RS
PRI Ty B s LR, e Hh B L B RIVE L A
PLICHLBCHE ST AT , I E— 20 ) g 2 0 e 42
RN EACACE LG T AMF 2 R0 KRR
UL, AW o O 35 A 15 e 081 4% 4 S v AMF
{14 K FE B T KR PN A IR AL T R R, A £
8 Wi 1 A BB b i T e R HE T S R e
HHARSE

1 BPRHS

1.1 HAREXER

RIS RE b A T VL VG 25 TR T b R Be 21 3 A
ASELEEPEER (28°13'N, 116°55'E ). 46 X J& rhilk.
ol A, EHARE 178 C, FEREKE
1 741 mm, KX BRSO A% L LE NS
LTI
1.2 HELEiET

TR /A AR TR B 22 FE AL A HLIT AL L it 55 A
RGN T 2017 4F 75, PR R TR SRR E oK/
AEEE. EE R 3 F7 K 4 1546, LI
ZFiaE, A/NX A 432 m* (36 m x 12 m), Fh
FEHATEE 0.5 m, EOKERFE 0.3 m, FEAERRER 0.2 m. iR
M ERMF N “HE 247, EAMMR ‘B
iS55

ﬁﬂﬁuﬁ 5 AL OFKEAMERA H AL AL
( Mo+NPK ): JRZ 350 kg'hm™2 ., Z5EEBEAE 650 kg'hm 2,
BPAE 100 kg-hm*; @ K/AEAL FIMERCA RS FF /34 3%
Bt i 55 A ( In+NPKSM ): I i &8 i & T oK 7% FF
420 kg'hm 2, $E %€ 510 kg-hm 25 BT K /LA [ FE L
A AR/ W HE Rt 5 A ( In+NPKSB ): 80t UL AL
A T AKFEFF 690 kg-hm >, HE#52EAE 1 250 kg-hm 25
@ FE A EMAER AR ZERE (In+tNPKM ): i
AIBBLA 3R 600 kg-hm*; & F KA HMERL A4

P RE B ( In+NPKB ): ¥k it 20 AE BC A ke 1) 3% AT
1 640 kg-hm *, 4b B Z G it AL 7 2 R R
320 kghm™ . 45 BE 8 A 650 kghm? . AR
100 kg-hm 2. BB PR 3 ANE R, L 15 /R
1.3 TERFEAREREE

R ERER R S AR, 2017 4 2019 A
2021 4F 7 S (ERWGRET ) 205 T4 /NX e S 7Y
(7 1) RFEEERE 0 ~ 20 cm RJZ LIRS,
Y FE IR A 515 SE 600 g, AT i ?{B"Jmi
BRI . A/NX FORIXBEHLEESE 0.5 mx0.5 m [
FEJT , RAERE T N TR, DU Y = Rt o

HFREAFE S IEHEE T ED - R+ P A
B AR BT IR RN, 0 3 R AE AR RIVE L &
FEFF/AE WO ( IntNPKSB ) 4b 3K f Bl B 1
Bt . 2021 4F, $EH% IntNPKSB Hl K FAfELE &
WHALAE RS i ( Mo+NPK ) W AbH, 78 KUk
AR R BR R0 FORARAE 5 T AMF 991
Ty, DAk — 2 i e I NE RS X AMF
& S M52 o 78 K UCIR 9T, Mo+NPK il In+NPKSB
AbBRFEORAR R A )5, P ERAR R R EHE R
S E 0T E RE R B TEAR B R R
FRPRFES, BTSRRI R . BN b B 6 4
HE, B & TR AR, FET-80 C
VKA, FIT AMF BO9 3400 %
1.4 TEBRAERNE

2B (TP) RH AR -IR R /HE P
HIE; AR (AP) LR EANIREUS, R
BRpb @, LIERR R RREE ( ACP) FImkiE
WEAREG ( ALP) 36 MR B RRZE — 4 btk 2
1.5 AMF SEBENFREVERFESH

PEHL 2021 4F In+NPKSB Hll Mo+NPK #bF Y #3
bt FIAE PR RAE S, B 0.5 ¢ TR RAEN,, &
#1871 £ Fast DNA Spin Kit for Soil ( MP bio, USA )
F1 Plant DNA Isolation Reagent ( Takara, Japan) #f
B+ 3R AR ) 5. DNA I NanoDrop( NanoReady,
China ) %l DNA #&J¥ (> 100 ng-uL™") FlfiH
( A260/A280 > 1.8 3 H A260/A230 > 1), KX
PCR J7 i X FE i DNA #E17473% . #EH AMV4.5NF
(5~ AAGCTCGTAGTTGAATTTCG-3" ) #1 AMDGR
( 5>-CCCAACTATCCCTATTAATCAT-3" ) 5 AMF
18S FrHa[#? . PCR RN SHW T . WSt
94 °C 3 min, 7594 °C 455, Bk 60 C 455,
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FEAR 72 °C 1 min MK LEM 72 °C 7 min, 359
TG 4 CAEERPY . @] Ilumina MiSeq ¥ &
(Mumina Inc., USA ) 47 3C/ il 4 il i 8 i )
1.6 MEHE

L FREMLAE M 38 ( RMT, random matrix
theory ) W7k, IR A OTU W ECXTAY
Spearman A XPE (P < 0.01) kM EILBIN L, Ir
NN T S 7 M Rl N L 2370 TR R
( http://ieg2.ou.edu/MENA/ ) #7792, {#i ] Gephi
BAF CRRAR 0.9.2) ol RALIEAE 4% . RS9 5 13
FMERZ BT PIA B e 1y . BN (Z,
R G A AT S AR ) RS ] 34
Wk (P, T SHAE Y A R ) PO,
W21 55 R uZs: AMET SR (20 < 25, P <
0.62), HEHEED, FAIE SR P AT S
QBEHAMAL (Z,>2.5, Pi<0.62), SHH AT
SRR OB (2, <25, Pi>0.62), 5
FOA B 1 AR R, @R (Z,> 2.5,
Pi>0.62), BE5HAWBIHA Y s i, S
LNy oS B, EE NN, Z > 2.5 E
P; > 0.62 (77 s JCHETY 81, 76 SRIH N sl ]
(0 S e rp R P BRI
1.7 ERMBEREEENITMH

SRy B FH [R) AR P 2 AT e, [ g Ak 5
I . it Mo+NPK Fil In+NPKSB 4b B4 70 kg +FE,
FORAE RS F R AR R AEAS FH T P4l P4 Ak 24 1]
EFHRMES, BIAHEE 7 4~EHEE . HZEBK
W KRR RATAN v Pk =k, Fe B UKL S VI
1 om KA LU BEMLZE B 2102 % T 10% KOH
TS KT 45 mine ZZIB/K P PEfE FH 1% HCLR
15 min, 10%XE/KEH 10 min, FHZEBEACKHRE
Ve, M 0.02% KRR, S|P E 2 h £
100~400 R 5 BHE T, B MHEEKRN 50 4
R B O 5% B AR BT 1) 52 B AR LY (AR AL TR
22 YORESE ), MR AR TR S SR A TR AT 4y
(0,10, 20, 30, =100, LA 10 N—%% ) BHKFTI.
PRI R L P ) B AR AR oy« AT TR AR AR B o
R0, 172 KPR B E 5 A AR SME R 50, 4
BRI ME N 100, DIEHE, i #E N4
PO B AL, MBS HAE YRR Z MR LS AR B
B, BRI SAZORE SR ) TR AR LR S B R

EFHFE (%) =
(0 x FREEL + 10 x FREEL + 20 x FREEE - - - 100 x FREEED)
B SAREBEE

1.8 HiEAbIE

Bt 22 5 W E VTR AT 225301 (ANOVA,
Analysis of Variance ). HINZ Jr 22347 ( One-way
ANOVA ) FHYRE & ¥ 5 ( Duncan's test, P <0.05)
FH A6 0 AS [RAE Ml fa] oK AR 7 0 o 3 B M T LA
N A ERETR IS PR 25 5 Wk . SRS XS ¢ A g
Ko B AN [ Ab BEXT AMF Z2 AR P 48 550 8 3 2 1 52 )
S IR FRAH M43 Hr ( Pearson's correlation analyses )
FH K A I 4 198 P A0 B RN EOK = i A DA et
EWETR B IR YRR AMF 8 JH A Z [ I AH O OE R o
Adonis £ JC 7 22 5341 FH LK 55 1 T 45 48 25 5 1 ik
FE. AMF B8 ZREPEE 8. 2248041 (PCoA,
Principal Co-ordinates Analysis ) 7 R 3.6.3 [
“vegan” L H5E M, J57E GraphPad Prism 8.0 #{f
o UAE KL

2 4 AR

2.1 ATEMELEEEVEYEBIERRERA T

EBMEEYENERTE

M)A 25 R VRS A A HLIC ML e ) 22 B AL 55
7 ARAEHE T TR B AR A = Ty BB o B IR 1
(2017 47 ) 25 AbHE F KA Py it fn = i Jo I B A8k (P
>0.05, # 1), FEHEFEERTFRIE K (2019 4F ), AN[H
ZREALEE EHE 0 FoR A P = i, A TE 5
FAEALIE Mo+NPK P34 T 29.65%F1 42.41%
(F=5.225, P=0.016; F=5.319, P=0.015),
H KA VR A RS AR 2RO ER AR (In+NPKSB )
SAEY 7= T R e v B, B R
34.66%, FUIHIRES 54.64%3k 7.66 thm 2, RS 5
AR (2021 4F ), ZREALES ALHE it A 3 7= a4 5 2019
AEAMML: In+NPKSB EKAEY R 584 Mk,
Iy BRALGLRAAERY 1.35 f5R1 1.68 15 (F=11.774, P=
0.001; F =6.475, P =0.008 ), Hofth=Fk% e 5%t
( In+NPKSM, In+NPKM, In+NPKB ) 5% 4t spAEAH
Fo, AWt 2.06% ~ 8.23% (F=11.774, P<
0.001), 147" 35.91% ~ 44.75% (F = 6.475, P =
0.008, # 1),

http://pedologica.issas.ac.cn



2 AT HENESE - 22 AL A ARE A 7 DS R AR LT Al o T Rl 3R e 577

x1 FRLEMEREEREFHER

Table 1 Differences in maize productivity among different treatments and years

Qb PR 774 Yield/ (thm™?) ¥ & Biomass/ ( g-plant™ )
Treatment 2017 4¢ 2019 4F 2021 4F 2017 4F 2019 4¢ 2021 4
Mo+NPK 5.68+0.26a 4.96+0.58b 5.55+0.57b 52.56+11.27ab 56.27+£9.05¢ 79.98+4.61bc
IntNPKSM 5.62+0.21a 6.64+0.48a 7.54+1.34a 46.83+£5.31b 65.46+8.07bc 81.62+6.70bc
In+NPKM 6.17+1.54a 6.89+1.04a 7.77+0.52a 57.94+9.72ab 65.88+5.52bc 69.90+1.87¢c
In+NPKB 6.25+0.86a 7.04+0.59a 8.03+0.88a 71.59+11.80a 84.72+11.16a 86.56+7.96b
In+tNPKSB 6.23+0.59a 7.66+£0.94a 9.35+1.08a 57.31+15.34ab 75.78+6.26ab 105.7749.45a

T : Mo+NPK , E K HAE+H HL NPK; In+NPKSM , K /AL LR [RIVE+F5FF /88 2EBC I ; IntNPKM , F K /A4 [AIFE -+ ZERCIE ; IntNPKB,
KRG MEHE Y NERCHE ; IntNPKSB, FK/EA: BVEHHFF/ AW NEBCIE . &5 JCARR] /NG S0 30 R AF AN () b 20 0] 2 4002 e 1o 3
(P<0.05), Note: Mo+NPK, corn monocropping + conventional NPK; In+NPKSM, corn/peanut intercropping + conventional NPK with

straw and pig manure; IntNPKM, corn/peanut intercropping + conventional NPK with pig manure; In+NPKB, corn/peanut intercropping +

conventional NPK with biological fertilizer; In+NPKSB, corn/peanut intercropping + conventional NPK with straw and biofertilizer.

Different lowercase letters of each column in the table indicate significant differences among different treatments in the same year( P < 0.05 ).

A FH KA ) s T I BT 4235 P ACHA R
PERERT: VRV R S 38 1 e ek S sovs
H& N FIEA O (R*=0.165 ~ 0.290, P<0.01,
1)o KIAZHEALERIE , 130G R LR B2 A5 B
JeHJE In+NPKSB, FISALEE 5 4, A Ramihl & e
Mo+NPK f 1.37 f5 ( F=40.056, P<0.001, % 2).
5+ A SR —5, IntNPKSB b3, ¥ KA
BB RE LAY - IR . B R I TS M S T Mo+NPK
32.18% (F=4.316, P=0.009), 41.66% ( F=4.656,
P = 0.006, [ 2); Wik P WRIKMIEY) P HaET
Mo+NPK 33.33% ( F=12.288, P=0.001, #2),

)
=
o
1
=3
=~
o

N
T
(=)}
T

R*=0.165, P=0.006
@
BN i
[ ]
R*=0.168, P=0.006
1 1

1 1 0
003 0.6 09 0 30 60
L% TP(gkg™) A% AP/(mg-g™")
-o P71 Yield/(t-hm™) A= 4)4E Biomass/(g-plant™)

| R=0.290, P=0.001

R™=0.217, P=0.001

log, E7= 1)

log, Productivity
~

log, 2E7= 11

log, Productivity
EN

5

[
T

e oa), TR TP 5ET XK EMAY RIEIEWE
PRI b)), IR AP AT AR AMA Y A
TEBY A= S A M . Note: a), correlation between soil total
phosphorus ( TP ) and productivity based on maize yield and
biomass; b ), correlation between soil available phosphorus ( AP )

and productivity based on maize yield and biomass.

K1 FRA S BB G &R
Fig. 1 Relationship between maize productivity and soil
physicochemical properties

2.2 EREFEHEX ERIRBRFIR R AMF BHESiF

14 % EL 28 B B 82 M

FE T H ] 3 2 A A AR e Dy e
WAL, BFZE0H L IntNPKSB g 2Rk 1 A 25 4 o
W LB B i . AT AR S RS & A ML ICHLBD
Jiti 2 5 I L o] 98 3 MAASE DR RS T TR AR Vs DAV VR
R4 8, ARBFFE R 5> F A2 F B
PEFE In+NPKSB £l Mo+NPK &b F T KAR PR AR 5,
fi# AT AMF BV 201 SO 22 7 - 1429 Chaol
$6%k, Shannon 5508 H T4 AMF #7411 alpha
LR, DL IR EO R, R EEIE FORAR R
AMF B alpha ZHEMEHREGE TEGALIE £ ORI R
(P<0.05), 1M PHFIALBE E KRR BRI AMF BE7% alpha
ZHMIREES I PR A B EMER (P >
0.05, ¥ 3a. K 3b).

it —2EFH F2 4845 734717 ( Principal co-ordinates
Analysis, PCoA) f#Hr E KRN AMF H#Eds
beta ZHEVE, 25 R, PCoA X AMF BEVE LIHLBR
FIAR AL i DX Rl 1 AR 30R 54.11%; DARGIEAb
HUX 3 5 2 Rl 15.77%( & 3¢ ). FIHH Adonis
LI 50T, AR EBLE KRN EE AMF
FETE 22 B MR AL B B 52 m (P =0.032), 1fi oK
HRBR AMF fE5 6 P FP 55 AR it T 2 e I i 22 7
( P=0.572 ), AMF 7% T Z i 3k 2E RN Glomeraceaes,
AHXT=EE 54.53% ). W% Fl ( Claroideoglomeraceae,
FAXTFRE 17.40% ). ZEBk ¥R F} ( Paraglomeraceae,
FHXTFJE 11.48% ). M #7EF ( Acaulosporaceae,
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Table 2 Differences of soil phosphorus among different treatments and years
Qb P 4% Total phosphorus/ ( gkg™") H %W Available phosphorus / ( mg-g™")
Treatment 2017 4F 2019 4F 2021 4F 2017 4F 2019 4F 2021 4F
Mo+NPK 0.4+0.01e 0.56+0.1b 0.63+0.08b 7.24+1.05d 13.8+3.04c 23.41+£3.99bc
IntNPKSM 0.5+0.03d 0.65+0.05ab 0.58+0.07b 19.41+2.85¢ 23.56+8.1b 17.69+3.22¢
In+NPKM 0.83+0.09a 0.64+0.08ab 0.63+0.05b 52.624+8.98a 30.38+5.62b 22.15+5.7¢
IntNPKB 0.59+0.02¢ 0.79+0.07a 0.76+0.03a 20.93+1.11¢ 45.98+4.01a 30.87+2.96b
In+NPKSB 0.67+0.02b 0.75+0.07a 0.84+0.02a 37.86+4.01b 49.25+4.51a 55.41+4.12a
30 0 30- B (Z;) RBCHLA T (P, BFFE R T EARAR
%_:D - ab @ g; ol o g " AMF %ﬁ%%l@%fﬁ%%ﬂ\%ﬁﬁlﬁ%?ﬁ,J‘-JFEIDE
e o 2 laafEE 3 RO GERE. oTUS, OTUSI R
L5 25 i h OTU788) #9434 F Inr tft, i Mor P35 % BLE
< < Pieh (K 4). DL BB =AY R 0 5 B AR
S I@%ﬁ‘l@-‘g’l@l EAISS HEMRER . BUEH R R AR BRI
SETES SESE BRIETE R O BT (BUIISE 100% ), ik 8655 /e
4 Treatment 4 Treatment BE T AT 04 52 B 3G 0T T R AR P A s B ] 1Y)

e a), BRYEBERREG ACP; b), BAMEBERREG ALP. & 7
RE/NE FREFR R AR AR 24 5 8 2% (P <0.05), Note: a),
acid phosphatase ACP; b ), alkaline phosphatase ALP. Different
lowercase letters above the figure indicate significant differences
among different treatments ( P <0.05) .

P2 RS S04 Ak T B30 PR A0 1 1) 22
Fig. 2 Differences of phosphatase activity among treatments in the
later stage of fertilization

AXTERE 7.57% ) ME 2R FL ( Gigasporaceae,
FHXTERE 6.76% ) 41, EMRPRLT, K545
FRAE AL 4 AMF 4122 A (P> 0.05). 24
AT % ERME N EFL R AMFE, AR AR T Bk R}
AR BUMARZ 02, BRI E g R
AEXT B2 4 4 1 1.24 % F = 60.292,P = 0.001 )
1313 4% (F=30.610, P=0.001). LA LRIKFAY
AMF BUAEY A 3 B AR A2 FORME S ) AMF #E9%
YR 22 S o (/1 3d ).
2.3 EIEEEX ERIRE AMF BRI K

BT FE

itk — A PR IT BE AL A KB AMF BET%
(I CHEEY R, FIF RMT BYBEHLI L, 43 5 4e gt
Mo+NPK Fll In+NPKSB Ab R N E5E AMF A4
M2 Mor Fl Inro BAT S, Inr fE P304 45 0T
% I TR Y T 45T A AR PN i TR

KRR,
2.4 BERREMEXT EK AMF iR N EE A 80
SRR IEXT ORI AMF  FE 7% 2 A 52 )
ERHETRREAR AMF BYEM, FFH YL 50
AMF AR NS . Bk, FORREB: AMF @5 R
Mo+NPK [ 2.24 f%( F =247.514,P<0.001, & 5a).
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