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Effects of irrigation, phosphate fertilizers, and arbuscular mycorrhizal fungal
interaction on soil nutrient content in alfalfa fields
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Ministry of Education Urumgqi, Xinjiang 830052, China)
Abstract: Soil nutrient content is an important factor affecting the quality and high yield of alfalfa (Medicago sativa). In
order to explore the effects of irrigation, phosphate fertilizers, and arbuscular mycorrhizal (AM) fungi on soil nutrients in
alfalfa fields, two irrigation treatments, namely regulated deficit irrigation (RDI) and quota irrigation (QI), four fertility
gradients generated by applying 0 (Py), 60 (P;), 120 (P,) and 180 kg-hafI (P3) of phosphate fertilizer, as well as two
treatments, namely AM (soil can not kill AM fungi) and —AM (soil can kill AM fungi), were set up in this study. The results
showed that QI treatment increased the available phosphorus content in rhizosphere and non- rhizosphere soil, and the
application of phosphorus fertilizers and AM treatment significantly increased the total phosphorus and available phosphorus
content in the soil. The available phosphorus content in rhizosphere soil at 0—20, 20—40 and 40— 60 cm layers was higher
than that in non-rhizosphere soil, indicating that AM fungi contributed considerably to the available phosphorus content in

alfalfa rhizosphere and non-rhizosphere soil.
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LA E 1 (Medicago sativa) 1E LR B R,
HAEEE. st iR Kk & N5
UL TR DA B Ol R R AN 0L 7= M 45 Hg 3J8 4 o
KA E B SR A R B R
677 Hb X, = 5 A0 BT S R R S S
i K BEAE B85 22 R 3R A SRS M), G v A it I 2 R
M) 5 7 ) e T LR T I T M (regulated
deficit irrigation, RDI) /E N —Fi AW T K EER, ¥ H
B 114 7K % 0 FH 380 1 A AR K B O B IR, AN K
RO 2, T HRT DAAE DRIE B 4 7 5 N o ) AR
TR E KR T A I N
WAE — R LUk TR EE K&, HEE R
B TR R AR, KRR, B
A2 TR R SR B E IR TG AR, AFLAE S BR AR 7 RO N 1) 85 I
RO GRS RE T EAT BRI BRI, §
B A BRI AR . B FTAH O 1 BIF 7 B 7 it A
Jita Tk B 3B A 03 22 5, AHE O O N OE B
A RE T DA 3 4R e AR RS 0 7 A . MR
B #R B 1 (arbuscular mycorrhizal fungi, AMF) 884 5
80% LA b Bl AL MR R 3L A K R, R 21 F
B R IR o O SR B, 160 3
PR M B i R e e L B
AL AMF BE 2 35 $2 e 5546 5 18 17 & N1l o
() 32 L JE DR & W 455 5 TR U B ARY R T 5848 H
R WU, S T HE R A H A
FRORIE T, BB 4K 18 5 T F oy e R e e U,
AN BT Rl AM AR EL T A R
%, B R TR E TS AR PR RE R E SR A, T
K RERIGCA P R 3R 45 0 438 37 4y () S i LR
WARE o AHEF LU TE S T8 0 B, 60 B W o o 8L
B4 T AL KR B2 DL KPR AM L B AL B, BE 9T
W T A B AR L LR R E S IR R
Wi, DA g 52 2 o 5 X5 6 1 A A 6 2 A
A2 AT N S IR BT e e AR A R AR

1 MRS 5%

1.1 RIS LR
HIF 58 XA 58T 58 5 8 R 5% 1 Sk ol v [X T B R K

K =PRSS 37 (43°92" E, 87°35' N, #3{k 580 m),
J& Tl K B R S B A, I 2, A H R
M 2 829.4 h, 4 [E KN 228.8 mm, F ¥ 2K K &
N 2 647 mm, TR WA 163 d, BRI 7.2 C, s
R 42 °Co LEEAERRPIE L, WMEE, RO EE
A HLF 15.998 g-kg | A A 1.632 g-kg s HAA
N 60223 mgkg ', A BEN 0215 gkg L B X BE A
18.569 mgkg |, 4 £y 18.440 g'kg |, W M N
296.659 mg-kg ', pH 8.37.
12 REHZR

IR HFHRX &, £ X W E e T
(quota irrigation, QI) A1 i 5 ¥ Mt (regulated deficit
irrigation, RDI), J# & 73 5l 1% X 38 55 16 B 4 Fh
TF 5 VEE T B R 5 A5 R £ 70% U, SR P K 2 1
SRR EBE B AR 1 BT A . VEBE 7 3K FH M 2R R
FEAS/NXE B 5 ST, (IR 60 cm. BIX % E L
HER AL T (AM) A3 K AM H B AL B (~AM), Bf
FE WU B R (6 grm ” K R ). AF/NX A SLBR
I I R (50%) A 180 g, 45 ] % 20 d Wi 1 v,
ZUIX AL PRV B 0. 60, 120, 180 kg-hm ~ 4 ATl AT H F£
B8 A FH B B E a8 IR 45 [Ca(H,PO,) ' CaHPO y4;
P,05 = 46%), IR T J& B K HtE A, /1N X S B it A2 AE £

x1 EHMPTERNKIRERE
Table 1 Irrigation amount under the two methods

e i ] WEWE R
No. Time/ ngqlatqd def13c1t _ _Qu.ota

(MM-DD) irrigation/m irrigation/m
1 05-11 47 66
2 05-20 80 114
3 06-03 77 107
4 06-22 89 131
5 07-07 50 72
6 07-22 44 63
7 08-19 66 95
8 09-15 88 125
#it Total 541 773
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40 35

35N 0. 1744 | 348.8 < 5232 g FLit 16 MALERA
. BAEAE 4 RES, it 644D IX, DX
AL 15m’ 3 mx 5m), /NX ARG 1 m. 35640 B8 1
(] A3 A /I X il 4 A (B R B K,S0,), — X424
OB AN /N X, AR AE S 50 kg-hm (/N X S2BR i
N 82.5 g), IR A SL X #] 3 k. KAEE ik
HHC4 5 R (‘Xinmu No.4”). #EFHE[E] 4 2020 £
9 H 30 H, i&RFIF A A 2021 4E 5 H 9 H, 3 Yok # i
]y 2021 4 7 A 5 H, 2021 4 8 H 20 H, 2021 4
10 A 1 H, BCErE A 2021 £ 10 A 1 H. @t isE
I B AR BB (AMF) WP E IR RR G2, 19
HOAM AL BN SRR E S R R 36%) B E T
—AM ALEE N AR E FE R A (15%) (P <0.05).
1.3 MEERSH*E

TR R AR
TG 25 T 7E B /N X BE AL I BUORE 5, 46
0—20. 20—40 . 40— 60 cm JZ B+ #f, N\ [ £ 48,
TP R G, Az & A it 0.15 mm i &0, 33 25
433 2 mm 57 40
1.3.2 MR Fr LA 5 R &

APNX BRI K AL — B EIEE
S5~6 Mk, IZHE KRR, BVE SR AL Sk
(1) 398, ARG FH BT B A 70 A PR AR R SR T A T
BB TR AR LR, ANAHE, THAEE,
Ao it 0.15 mm G 20, A5 %08 2 A i 2 mm B
.

1.3.1

1.3.3 1355 & 2

LA RS B R YLIK E FE W e, 15 4
B8R A Bl — AR B UL e, RO S R
F HCI fil H,SO, R & iR — e pr b el e, +
198 4 B9 5 R B Al — TR IR K R O
S, R B R R EOR AR — Rk ko
g,
1.3.4 3@ oR B SR & VR

K SR8 R BT R AT A VY, BT

1(X)) = (X; = Xjmin)/ (Xjmax = Xjmin);

N R A S R EPSE R AN S AT A - A7V

H(X) =1=(Xj = Xjmin)/(Xjmax = Xjmin)o
e u(x) SRR R BUE, X 2R AR b I E {H
Kinax M Xigin 739004 j F5 A5 0 B B RAE A B /NME
1.4 BUE%T

K H Excel 2013 75 4%, SPSS 20.0 ik 47 5
%77 Z 45 B (One-Way ANOVA), It 75 1 B4 33 47 1
Xt T #6559, Graphpad Prism 8.0 {41 14

2 AR5

21 ARELEMNTIESFNESHFSEHNZ
EML R T LIRS B A A B (P <0.05)
(F 2). ££ 0—20 F1 40— 60 cm + EIEJE, + I 4
& B (L RDIAL BN 2 2 & T QUAL B (tg— 5| =
2.718, P=0.011; |tyo—eo|=2.311, P=0.028), 7£ 20—40cm

x2 TELETHRE2BMTIRERAFENN

Table 2 Variance analysis of soil total potassium and soil nitrogen under different treatments

+ 3447 Soil total potassium

344 Soil total nitrogen

i H

Ttem df 0—20cm 20—40 cm 40—60 cm 0—20 cm 20—40 cm 40—60 cm

F P F P F P F P F P F P
[X 41 Block 3 1.077 0305 1.355 0.250 0.242 0.625 1.443 0.236 0.828 0.367 0.829 0.367
FEWE Trrigation (I) 1 5970 0.018 4227 0.045 4.174 0.047 0.109 0.743 3.087 0.085 0.017 0.895
T /Il Phosphate fertilizer (P) 3 1227 0311 0412 0.745 0365 0.779 0.806 0.497 2.040 0.121 0.236 0.871
ﬁﬁljﬁrﬁcorrhizal fungi (A) 1 0.010 0.921 0.128 0.722 0.248 0.621 0.012 0912 2.180 0.146 0.205 0.653
IxP 3 0761 0.522 0.449 0.719 0.142 0.934 0.212 0.887 1339 0273 0916 0.440
IxA 1 0278 0.601 3.604 0.064 0.076 0.783 0.025 0.876 3.956 0.053 0.050 0.823
PxA 3 0980 0.410 0.522 0.669 0413 0.745 0294 0.830 0.583 0.629 0.584 0.628
IxPxA 3 0266 0.850 0.592 0.623 0.088 0.966 0.253 0.859 0.277 0.842 0.643 0.591
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1 FRILEMTREHNERASENTI
Figure 1 Effects of different treatments on the content of total kalium and nitrogen in the soil
QL. SEWWENE; RDI, W5 WEME; Py. Py Ppg Py RmMiBEE S M9 0. 60 120 1180 kg-hm *; —AM 91K AM EL B AL, A K
5 o BRI () — A AR B A A B U 5 R AN (R SR ) 22 3 3 (P < 0.05), S AIVINE 5 BRI ) — TR AR B B A B S AURE L T A [F)
Bl BZ 1) 22 5 8 25 (P < 0.05), AN [F]E 8L Ab PUM S A BEAN ML, ERE XY T AL 38 52 ). T BT o
QI, quota irrigation; RDI, regulated deficit irrigation; P, P, P,, and P; indicate the phosphorus application rates were 0, 60, 120, and 180 kg~hm72; -AM
and AM refer to the different AM treatments indicate the absence or presence of AM fungi in soil, respectively. different capital letters indicate significant
difference with same mycorrhizal fungal treatment under regulated deficit irrigation and different phosphorus gradients, and different lowercase letters
indicate significant difference with same mycorrhizal fungal treatment under quota irrigation and different phosphorus gradients (different irrigation and
fungal treatments were not compared, and are completed by paired 7-tests). this is applicable for the following figures as well .

TERETFEESMEEARDIAHE QLAY  £0—20cm 24 EAERDIAHYE QI ALH

B E R (hy— 40l = 2.023, P =0.052); %4, L34
BRA EAE-AM AL HE 5 AM ARG B3 2 5 ([ty—o0l =
0.107, P=0.915; |tyy4o| = 0.344, P= 0.733;
0.494, P=0.625) (K 1).

VR R K AM. EL TR AL B HIE AR SR
TEFZFLWP>005 F2). LEEASENL
RDI 4 ¥ 5 QI &b B 7] Jo 2 & % 7 (|ty— 20| = 0.380,
P= 0.706; |tyo— 4| = 1.880, P= 0.070; |tso— o] =
0.139, P=10.890); 32 %H-AM 45 AM 4k B [A]
T ZEE T (to— 2 = 0.129, P= 0.898; |try— 49| =
1.501, P = 0.144; |tyg_ | = 0471, P = 0.641); Bl &
B R NG b 3 A R A ORI > ().
22 ARIGETHELBMRRELHESE

PR R REEE BT - 5 A B R 5 RS (P < 0.05)
(GR 3)s A7) Bl AL Acb B G 28 48 5 Hb 0— 40 em - 2
A WA bR I A i S B B B2 R (P <0.05).

tyo— 6ol =

] T F 2R (tp— ,=1.950, P = 0.060), {H 7E
20— 40 F1 40— 60 cm + 2 4> 7 & 75 QI A ¥ B %
W T RDI AL B (Jtyy— 40/=2.430, P = 0.021;
2.173, P=0.038) (i 2).

W Pr 3% 4k & B4 RDIALFE 5 QI 4L FE 2 [A]
TR FEER (tg s = 0259, P = 0.797; |tag— a0 =
0.268, P = 0.790; |ty 60|=0.798, P=0.431); 1 1% 4=

tyo— g0l =

(to— 20| = 0.415, P = 0.681; |tyg— 40| = 0.923, P =
0.363; |ty g0l = 0.463, P = 0.647) A1 K b + 33 4
(to— 20| = 0.136, P = 0.893; |tyo— 40| = 0.609, P =
0.547; |tso— ol = 0.951, P =0.349) & & £ -AM kb H

5 AM AT E E . EAE DR A B AR bR 4
g it A i 2% 2 1) 0 22 2 10 = B AR (181 2).

23 ARILETHRESRMBUHIE

it f A Ak B XGE - J2 R B 20— 40 A1 40— 60 cm 1)
3 A B B R (P < 0.05) (K 4). 0—20 cm
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Table 3 Variance analysis of soil total phosphorus and rhizosphere soil total phosphorus under different treatments
e B MR B L3 4 1

B Soil total phosphorus Total phosphorus in rhizosphere soil

Ttem df  0—20cm 20—40cm  40—60 cm 0—20 cm 20—40cm  40—60 cm
F P F F P F P F P F P

X 2H Block 3 0.027 0.871 0.929 0.400 0.514 0.280 0929 0.340  2.291 0.137 0.125 0.725
FEIE Trrigation (I) 1 4743 0.034 6.216 0.016 4.425 0.041 0.083 0.775 0.084 0.773 0.373 0.544
f#% ). Phosphate fertilizer (P) 3 8.514 <0.0001 5.831 0.002 2.717 0.055 32258 <0.0001 6.022 0.001 2.014 0.125
i)\rﬁjirﬁﬁcorrhizal fungi (A) 1 0.268 0.607 1.108 0.298 0.203 0.654 0.021 0.886  0.383 0.539 0.776 0.383
IxP 3 4503  0.007 0.061 0.980 0.230 0.875 4.580 0.007  0.527 0.666 0.124 0.945
IxA 1 3.682 0.061 0.328 0.570 1.729 0.195 2537 0.118  0.400 0.530 1.915 0.173
P xA 3 5231 0.003 0.596 0.621 0.836 0.481 3.061 0.037 0.734 0.537 0.177 0.912
IxPxA 3 0.721 0.545 0.672 0.573 1.336 0.274 1301 0.285  2.526 0.069 0.247 0.863

WEWEALBE Trrigation treatment W #75 (RDI) O % (QI)

3 3 0.3

= k=

3 8
5~ WE~
QT Top QT o ey
@ 5 X 27
<T;_]cbcm HEH

<= =1
i S 2% 01
HE H4

s E

o o

= = 0.0
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b a .
Bb AB A? AB A? A? A? pa
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A
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s~ " [020em z 2~ " [20-40em z 2~ "% [40-60 em
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L a e [

gy 03 w3 03 1 3 %

L= SE= W= S

£ -2 02 o202 c. 2:-2

H°Z 5 4z abAabA3 A Bb A AL Yy < E g

5= BE: I b e =5z

HE£8 01 HEg 0l H=E 8

Ik 235 k25 kZs

= 2i° 2i®
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2 FELENLIREBMARFELREHIENTN

Figure 2 Effects of different treatments on the content of total phosphorus in rhizosphere soil and non-rhizosphere soil

35 8 RDI 46140 5 QI 6 1F BB 2 2 57 (Itg— a0l =
2.474, P =0.190), 20— 40 cm - 3 3 &% £ RDI %% 14
W2 2 m T QLA M (- 40l = 38.227, P < 0.01),
40— 60 cm 4% 3 4 RDI % - 4 2 % & T QI %
P (|tgg— 6ol = 46.032, P <0.01); 0—20 cm J= + 3 3# 2%
BI-AM AL BEAR E 27T AM AR FE (Jty_o0| =3.033, P=
0.005), 1fi £ 20— 40 F1 40— 60 cm JZ= -+ 33 3 2% £
~AM B AM AbBEJC  2 ZE R (Jtyy— 40 = 0.192,

P =0.849; |tyy_ ¢l = 0.294, P=0.770) (&l 3).

FEWE . WAL 8K AM LB AL BRI N L
RO B AT A B 2 S (P < 0.01) (36 4); 8 AN B AE
Aab 3 35 0 AR s - A At B A R R R e, LK
AM E B A F X 0—20 F1 40— 60 cm #E Br 1 345 %%
i B A W 5 2 520, X 20— 40 om A bR 1 A S0
HA 235 5200 (P < 0.05); 2 BE AN 8 JE 52 B4 F 6 AR
B - 34 2 (0—20 F1 40— 60 cm) B A & 2 52,
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Table 4 Analysis of variance of soil available potassium, soil available phosphorus in rhizosphere
soil and non-rhizosphere soil under different treatments
. T+ B 4T Soil available potassium
o af 0—20 em 20—40 cm 40—60 cm
F P F P F P
[X 2 Block 3 0.169 0.069 2.264 0.139 0.059 0.809
FEIE Trrigation (I) 1 4.026 0.051 1.493 0.228 0.040 0.842
T /Il Phosphate fertilizer (P) 3 2.756 0.053 3.310 0.028 20.573 <0.000 1
MR AR FLH
Arbuscular mycorrhizal fungi (A) 1 10.160 0.003 0.031 0.862 0.127 0.723
[P 3 0.315 0.815 0.068 0.977 7.244 <0.000 1
IxA 1 1.055 0.310 0.044 0.836 9.369 0.004
PxA 3 3.187 0.032 0.300 0.825 0.641 0.592
IxPxA 3 0.270 0.847 0.046 0.987 2.374 0.082
+3H 2% Soil available phosphorus
I
ﬁéi df 0—20 cm 20—40 cm 40—60 cm
F P F P F P
X 2 Block 3 0.509 0.290 0.038 0.846 1.888 0.176
#EBE Irrigation (1) 1 57.643 <0.0001 38.081 <0.000 1 62.582 <0.000 1
T /Il Phosphate fertilizer (P) 3 391.834 <0.000 1 509.828 <0.000 1 159.614 <0.000 1
MBI HR LT
Arbuscular mycorrhizal fungi (A) 1 92.344 <0.0001 21.501 <0.0001 15.752 <0.000 1
[xP 3 2.031 0.122 4.068 0.012 2222 0.098
IxA 1 12.075 0.001 6.701 0.013 2.242 0.141
PxA 3 8.748 <0.000 1 0.496 0.687 0.854 0.472
[xPxA 3 2.008 0.126 0.092 0.964 0.333 0.801
FR bR 1346 2% Soil available phosphorus in rhizosphere
T
Ii\er%l df 0—20 cm 20—40 cm 40—60 cm
F P F P F P
[X 2H Block 3 2414 0.127 0.170 0.682 0.804 0.374
VEWE Irrigation (I) 1 270.147 <0.000 1 53.323 <0.000 1 65.586 <0.000 1
f## . Phosphate fertilizer (P) 3 683.734 <0.0001 448.780 <0.000 1 92.372 <0.000 1
MR FLH
Arbuscular mycorrhizal fungi (A) 1 264.592 <0.000 1 5.279 0.026 14.875 <0.000 1
IxP 3 5.336 0.003 2.079 0.116 3.125 0.035
IxA 1 74.654 <0.000 1 1.085 0.303 0.454 0.504
PxA 3 20.391 <0.000 1 0.349 0.790 3.000 0.040
IxPxA 3 12.273 <0.000 1 0.850 0.474 1.340 0.273
BEAEAD 3K AM HE AT HAER X 0—20ecm  FTF—AM AEE (|t g—00| =6.717, P <0.01; [tyg—40| =4.5785

B L RO B MR R, X 40— 60 om A
(7t R CT R ERTE AR

LA SR & B AE QLA EE T AR B % T RDI
REFR (tg— 0| = 6.627, P <0.015 [tyo—40| = 5.127, P <0.01;
ltao—eol = 7.407, P<0.01); [FIFF, /£ AM Kb T B) 5 3%&

P<0.01;

tyo—gol = 3.786, P =0.001); R P 134 2k

P EAE QI AL FEAR 2 2 5 T RDI AL B ([tg— 50| = 7.566,

P<0.01;

tZO* 40| = 6354; P< 001;

t407 60| = 66817

P<0.01); [ FE, £ AM AR 8 2 5 T -AM A #
(lto_ 20| = 6530, P < 005;
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Figure 3 Effects of different treatments on the content of available potassium, available phosphorus
and in rhizosphere and non-rhizosphere soil
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Table S Correlation analysis of each index under different treatments

ok haEaE MR IR R B 338 4= 1 T A
Al Soil total ~ Soil total ~ Soil total ~ Soil total phosphorus  Soil available  Soil available
Index . . L .
kalium nitrogen  phosphorus in rhizosphere kalium phosphorus
+ 34K Soil total nitrogen —-0.091
841 Soil total phosphorus 0350 —0.124
HRBR A 9 41 - -
Soil total phosphorus in rhizosphere 0.337 —0.111 0915
-3 Soil available kalium 0397" o013 0.702" 0.664"
13545 % Soil available phosphorus 0237 0.033 0.507" 0.488" 0.482"
FREr-E 5y 2k 02247 0042 0549 0516~ 0.482" 0.955"

Soil available phosphorus in rhizosphere

ltso— ol = 3.643, P= 0.001); £ 0— 20. 20— 40 FI
40— 60 cm JZ R MR br LA MBS E (AN
29.91. 21.62. 14.68 mg-kg ') %I K T 45 4 2w & &
(5% 1K 27.08. 20.55, 14.56 mg-kg ): 1A 2k A1
R R A 23038 I o ot g 5 XD 189 0 3 3 19 (1] 3).

24 FBRIEEXMISHARERZLESITEN

B it Pearson AH ¢ M 73 HT R BH (3R 5), A~ [A] 4b BE
FAT, L, IR, R PR g e, i
TR A RO L MR B A RSB Y A BBy
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Table 6 Comprehensive evaluation of each index under different treatments
HR B £ 3% HRPx
s EHAR REAR BB RERE M HRB EEE o
Treatment Sgll total  Soil total Soil total . 801l.total Soil available  Soil avallab%e Soil a\{allable Mean Rank
nitrogen phosphorus phosphorusin  kalium phosphorus  phosphorus in kalium
rhizosphere rhizosphere

RDI+ P, + (-AM) 0.33 0.00 0.00 1.00 0.00 0.00 0.23 0.124 XVI
RDI + P, + (-AM) 0.00 0.35 0.67 0.29 0.14 0.14 0.51 0315 XI
RDI + P, + (-AM) 0.45 0.76 0.77 0.71 0.41 0.36 1.00 0.654 IV
RDI+P;+(-AM)  0.20 0.26 0.24 0.50 0.69 0.60 0.95 0.508 VI
RDI + P, + (AM) 1.00 0.45 0.24 0.39 0.02 0.03 0.12 0.256 XII
RDI + P, + (AM) 0.24 0.83 0.60 0.57 0.21 0.20 0.30 0448 X
RDI + P, + (AM) 0.51 0.74 1.00 0.82 0.50 0.42 0.62 0.748
RDI + P; + (AM) 0.44 0.01 0.25 0.47 0.78 0.70 0.23 0529 M
QI+ Py + (—AM) 0.24 0.33 0.38 0.04 0.09 0.09 0.27 0213 XNV
QI +P, +(-AM) 0.43 0.53 0.64 0.11 0.21 0.27 0.16 0378 XI
QI+ P, + (-AM) 0.81 1.00 0.82 0.29 0.51 0.50 0.53 0.663 I
QI +P; + (-AM) 0.49 0.76 0.20 0.05 0.77 0.69 0.43 0.486 VIl
QI+ P, + (AM) 0.22 0.46 0.34 0.00 0.14 0.16 0.10 0.191 XV
QI+ P, +(AM) 0.36 0.63 0.49 0.36 0.39 0.36 0.27 0452 KX
QI +P, +(AM) 0.98 0.80 0.73 0.58 0.69 0.68 0.56 0829 1
QI +P; + (AM) 0.47 0.51 0.41 0.24 1.00 1.00 0.00 0599 V

B EETEMHRX P<0.01). @idHRERED s
5 % R bR 25 A& VEA R 1, QL+ P, + (AM) > RDI +
P, + (AM) > QI + P, + (-AM) 42 & 75 4= 7= PE se HE &
A = I AL EE (3% 6).
3 e

398K 43 AN BB B S A 7 7 B R,
[543 3 2 B i) o 338 35 4 R P R Y, S R
MR R TREAKES, W B AR
5, R R A O T 2 1 g R 4 Y AR %
o, A R IR SRR E R, X
BE A2 AR IE E 8 1E N B RHCE B B [ & 0D
BE, D TR AR R ey B
RDI 4 FE R 2 2% & T QLANFE, 3 B & KNTE QI &b
HRRAEEEN TR 25 %5 T RDIAH, S8
QI AL BH 1 48 76 & 7 Wl o % | Rl s & £
A R AR bR LA S BRI QI AL BE
R E T RDIAGH, &FA7EMKS %M ER M

TRICE ALK, BINAR R % B A o An 2 8], 77 A
1A HUER AT DAVE 4k 1 18 8, 7= AR AE W B 75 B0 B &K
%7, . 4h, Sardans F1 Pefiuelas ** th B 5% & PR 1 158
K G Rk SR A T 23 S 35 PR AIG - Bl 2R ) A A .
REAEEERKRSETRRERKHLREY
R FR 2y LR MERE AR T LR 0 0 3 R
B, AR T R R R, MR T LR
m A ek A B Y, seE e A KR,
3 4b, B BTN it Bl A AT DL 35 1 0 - 58 ML T
BB, W VR b W 7 o P R B, R e R
(A 25 AR ACHIE T R PR B A ke s T
R bR LA B B, X 5SS B i
B A8 AR PR LA RO S & T AR AR PR g Ak
R RE 8. FRE, 20 0 A R Rk 4R
PR 28 BREMRAR B () A7 25 B 2k AT 1 A 9T, &5 R R AR
PR - 558 1 4G 250w & B T AR AR B g 0 A RO
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