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Abstract: [ Objective] Long-term unreasonable farming methods have aggravated the degree of soil salinization, seriously
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restricting the sustainable development of agriculture and posing a threat to regional food security. Arbuscular mycorrhizal
(AM) fungi can form a symbiotic relationship with most higher plants and help plants to improve their tolerance to saline-alkali
stress. However, in alkaline soil environment, the interaction regulation mechanism between AM fungi, host plants and soil
microorganisms is not clear, and the differences caused by different inoculation methods are also lack of systematic comparison.
The purpose of this study was to explore the effects of different AM fungal inoculation methods on the growth and physiology
of Pennisetum alopecuroides under alkali stress. [Method] In this study, the dominant species Pennisetum alopecuroides in
Songnen Plain was selected as the experimental object. Five inoculation treatments were designed: NS (inoculated with high
temperature and high pressure sterilized in situ soil microbial agent); NL (inoculated in-situ sterilized soil with 38 pm filter-
filtered soil leachate microbial agent); NB (inoculation of sterilized in-situ soil microbial agent treated with benomyl); AS
(inoculation of unsterilized in-situ soil solid microbial agent); AL (unsterilized in situ soil liquid bacteria were inoculated). All
treatments were cultured under normal control (CK) and alkali stress (SS) conditions for 60 days. Then the growth status,
mycorrhizal infection rate, physiological resistance index and soil glomalin content of the plants were systematically
determined. [Result] According to the analysis of the actual measurement results, the infection effect and root development
performance of AS treatment were the best, indicating that the microbial community in the soil could cooperate with AM fungi
to improve root development and enhance the alkali resistance of plants. NS treatment caused a significant decrease in plant
stress resistance due to the complete inactivation of all microorganisms, confirming the indispensability of soil microorganisms
in the alkali resistance mechanism. Although NL treatment alleviated the negative effects caused by sterilization to a certain
extent, the overall improvement was limited due to the loss of some active microbial components during the filtration process.
NB treatment could effectively inhibit the activity of AM fungi while retaining the function of other non-target microorganisms,
which is an effective method to distinguish and test the specificity of AM fungi. Although the infection rate of AL treatment
was low, it still showed a growth-promoting effect, which may be related to the fact that the microbial metabolites in the
bacterial agent can independently participate in plant stress resistance and growth regulation. [ Conclusion] The results showed
that different inoculation methods of AM fungi had significant effects on the growth and physiological status of Pennisetum
alopecuroides under alkali stress, and AS treatment enhanced the plant’s stress resistance through reciprocal symbiosis. NB
treatment is the preferred method to inhibit AM fungi, and has the least interference to soil microecology. It is suggested that
AS treatment should be preferred in actual inoculation. This study can provide reference and data support for vegetation
restoration and efficient utilization of AM fungal resources in saline-alkali land.
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Bl 1AM HEXREERZMEL (LEERKE

Fig. 1 Infection of Pennisetum alopecuroides root system by AM fungi
* 1 FRIAEGTAX AM EEIRFFFIERI S0

Table 1 The influence of different treatment methods on the colonization characteristics of AM fungi

) YR RYoRPE ek =SS PN ES
pG3LiyEy
Colonization Colonization Vesicle Arbuscule
Treatment method

rate/% intensity abundance/% abundance/%

it NS 4.45+3.85¢ 0.40+0.35d 0.000.00¢c 0.00+0.00d
No alkali NL 4.45+3 85¢ 0.53+0.50d 0.00£0.00¢ 0.00£0.00d
stress NB 8.89+3.84c 2.76+3.39d 0.0040.00c 0.00+0.00d
applied AS 95.56+7.70a 26.47+3.93a 13.4046.42a 7.05£1.56a
(CK) AL 95.5543.85a 16.67+2.21b 6.44£0.71b 2.590.67bc
kb NS 2.22+3.85¢ 0.20+0.35d 0.00+0.00¢ 0.00+£0.00d
Alkali NL 2.22+43.85¢ 0.20+0.35d 0.000.00¢c 0.00+0.00d
stress NB 4.45+3.85¢ 0.53+0.50d 0.00+0.00¢c 0.00+0.00d
applied AS 91.11+7.70a 14.90+1.39b 6.85+1.76b 3.67+2.82b
(SS) AL 73.3346.66b 9.33+2.99¢ 4.57+1.99b 1.40+0.03cd
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E: ARNG FREFORAFRAEELETE P<0.05 KTZREE. NS: M e SK R AL 7 NL: MK A2 38 um E
Jie PR TR R s NB: SRR o R AL B KR SR 77 AS: MR KA AL B A R AL: SRR KB i AL 9
R (FF AM HRAETFREIFRD, TF. Note: Different lowercase letters indicate statistically significant differences among treatments at the
P<0.05 level. NS: Inoculated with autoclaved native soil inoculum; NL: Inoculated with sterilized native soil plus 38 1 m filtered soil leachate; NB:
Inoculated with sterilized native soil treated with benomyl; AS: Inoculated with non-sterilized native solid soil inoculum; AL: Inoculated with non-

sterilized native soil liquid inoculant (containing AM fungal spore suspension). The same below.

22 AM HEXIREEEMENRERN

AR EE R B HE G AR KRG 2 i, EWEHUNE DL AM B R FAE AR A
K= LR H3R 2 3R 3 RERHE vl 0, Wit 25 2F R 11 45 T AR K AR A 48 2 3 (K T X R AL
Hh - ERAr Rk . 2R DA R A BEROW B P, [FIRAR ROk B Az 304, SS 2 e i B K B
R AL E R NS, HARRZKE S CK ML R 48.7%, RARMAIED 44.1%, HEREH
BA 38.1%. FEIZIEUL N, 2 AL7EmP i 5 AEm b 26 1 18 28 SHEY A K Rt E . 723k
B E 2R, AR R MR BRI T AR AL ER AL, $h R KT 1A JE A - [ A B 7]
(AS) 5 NS AL, PR\ 17.1%, WARKEHM 34.3%, HRRKE . REA AL br
BEZER T KEMRA, WARE Bt THAMAAEA, AS AFIIR A AN NB 411 1.42 %,
LB KA . AL ALFR O R F A NB 4 m i 17.0%. ERHa 4T, SAHANRALKE R
ZRANEFEEE (30, (HER AM AL, HAR RS WHEFR 4 HE B E T K4,
AS AP AR AL NS UGN 77.9%, 7 BERAR NS Hm 41.1%, 7840 U001 AM B B 0 22 g
B R A KA SRR . M2 R, KA ER AL IR REE PR, EsL T3 R
A S E DRI AR R IE R AR KA O B, eAh, RSN S B R K AT B 7 B
oy LIRFAEY)A BT, BFE CK 244 T, MR R KBTI NS ZH36 0 12.1%, R RR AN 15.4%,
NB AR &AM F 5 FEbr B8 & T KW 4, Ui AE AM Y iy A KA — e samk. 1
16 SS 41N, NB ACHA IR RAEFS NS 4UAHELIR & 4.2%, (HOWET AM #2841, Uil AM H B
FAEATT B AR, 5% R Th RE LB T AR B 22 W5 45 1 B35 S5 D77 50 F532 I URR BL A1 1461

% 2 FRIIRS R AR R E bR b KA R

Table 2 Effects of different treatment methods on aboveground growth indicators of Pennisetum alopecuroides

b5, P S| LIRS 5 SrEREY
Treatment method Stem height/cm Stem diameter/cm Leaf length/cm Leaf width/mm Tiller number/#

pancl NS 52.67+4.04ab 4.37+0.47ab 32.33+321a 4.53£0.23a 6.33+0.58ab
No alkali NL 53.33+6.43ab 4.33%0.40ab 33.83+0.29a 4.62+0.63a 7.33+0.58a
stress NB 53.00+11.79ab 4.50+0.61ab 34.67+4.51a 4.66+0.56a 7.3340.58a
applied AS 61.67+4.73ab 4.67+1.26a 35.0043.00a 5.00+0.10a 8.0041.00a
(CK) AL 56.43+3.86ab 4.57+0.49a 37.00+3.61a 4.90+0.10a 7.67£1.16a
TP NS 46.67+1.53b 3.40+£0.17b 28.67+2.31a 4.20+0.26a 5.67+1.16b
Alkali NL 47.3326.11b 3.53+0.40ab 31.00+3.61a 4.43+0.67a 7.001.00ab
stress NB 48.67+1.16b 3.63+0.15ab 30.17+1.04a 4.47+0.55a 7.33+0.58a
applied AS 50.00+9.17b 3.800.78ab 32.50+5.77a 4.77+021a 8.00+1.00a
(sS) AL 52.33+2.31ab 3.83+0.35ab 32.00+3.61a 4.70+0.56a 7.67+0.58a
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Table 3 Effects of different treatment methods on belowground growth indicators of Pennisetum alopecuroides

: WHRKE LR EF LA [EEEN A RATHERE R AR HER
JOsiiyrae
Root surface area Average root Root projected
Treatment method Root length/cm Root volume /em?
/em? diameter/mm area/mm

o HE NS 325.95+34.81bc 29.22+1.76bc 0.21+0.01bc 0.29+0.01cd 9.3+0.56bc
No alkali NL 325.27+61.93bc 27.76£5.20¢ 0.19+0.04cd 0.27+0.02d 8.84+1.66¢
stress NB 365.47+84.03ab 33.73+0.38ab 0.24+0.01bc 0.27+0.01d 11.88+0.05a
applied AS 437.65¢11.81a 37.32+0.16a 0.34+0.07a 0.35+0.03a 12.56+2.62a

(CK) AL 384.61+5.08ab 39.47+8.23a 0.25+0.01b 0.28+0.01d 10.74+0.12ab
[EAstE NS 167.12+5.37d 16.34+0.58¢ 0.13+0.01e 0.31£0.01bc 5.240.184¢
Alkali NL 239.81+20.32cd 20.98+0.64de 0.15+0.01de 0.28+0.02d 6.68+0.21de
stress NB 248.46+17.10cd 26.46+2.14cd 0.19+0.02¢d 0.28+0.02¢d 8.21+0.33cd
applied AS 297.38+29.65bc 29.87+0.69bc 0.24+0.01b 0.34+0.02a 9.2+0.06bc
(sS) AL 296.74+7.35bc 26.83+1.02¢ 0.230.01bc 0.32+0.001ab 8.42+0.68¢cd

CK-NL CK-NB CK-AS CK-AL

SS-NL SS-NB SS-AS

Bl 2 AFALETREEE ARG (BT HMIE 45 X (IBERIAE)
Fig. 2 Growth status of Pennisetum alopecuroides seedlings under different treatments (Photographed at 45 days after

inoculation.)
23 AM EEXMIREEMNSZEZMSE ALY RS =K
M 3 ES AR IE R AT A, B AM B AN (AS/AL) 5KiE AM H A
(NS/NL/NB), fERJBEIEE TV A B 7 AT B 2 7.
YR ERFEFT R IS DA SSHB R AT 08T, AN T - GRSP A2 EE - GRSP & &, W& &
TREH (P<0.05). ST EE BRI KD, Tie-BAAERME, R AM HEF A,
MR a LA SRR b IS =M T KA, EEOHEAF, AS MFRRIRARER K, H AS
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AL [ 2R RIE B gt 22 B, B P>0.05. K% MR EBAREFRAEA T LA, HE&54L
PR 02 75 e A AE R RO ISR (CK) T4 B, £ CK R T, LEANSIHRIR
BT RKEA, B R AmE T GRSP 5t & tEK T, SUHEIRT CK 4, £ UF K
KePEH, NB BRI A, ZHERPRIAEAERTS . HUEn TS H, AM R ER R A AL
REIRERN GRSP &8, JHE— R LHGEH AL E taORoL, HXGERCR IR 32 21510 2%
PESZME, AR AR K B SR AL - AT R (AS) HIRCREVR S, 7870 Ui se BRI R LA 1A
BN O R A PR bR B R B

uau

30

A
+

Overall aecuracy

NB AS Al
U o TR ESS
I'reatment method: Alkaline stress 88

NS N B A8 Al NS NI
folt oA CiRHCK
T'eatment method: Non-stress CK

K 3 AM HEEREF M RZANSE YR E B (LR R

Fig. 3 Effects of AM fungi on chlorophyll and osmotic adjustment substance contents in Pennisetum alopecuroides

24 AM KEXIREREM B T IRIERH R

3 4 AT, FERBEAEKSIET (CK 415 SS 41D, #:Ah AM B FIREM A KA8 AR T K AM
BB AR, o, EERRE KB AL E R R ) AS HE R M AR T

TEAERIE 264, SR AS B RE AR EF A NS A 24.5%, T H EF 17.6%, TSR
SRR 10.6%, EPHAFE T, AS MBAMB T NTE . BERE NS it 74.4%, #f
TEIERE & RIA S NS A 1.23 £, (HF B IR & 5 NS 44K 60.9%, B AS A# T HE kT
PUSIREFIEH . /KBNS BAAY & 2B HAERA, SS KT AS AHHI&/KER NS
HPEE 5.3%, [HEARREMRLERFAXT S G 1K RGL, XFE CK 205 SS 20 [ AH M Ab #4521 A K FR bR
B, v I E IR R A AR, (B R SRR, R AM B TRE
TR FEBMRE SRR R, R AM B N EY A ER RARRIRIES, & H IR YERE
B BK AR, DA SEI 25 T AR BRI BRI IR I8 %

* 4 FELEFAIREEM FE R ERE R

Table 4 Effects of different treatment methods on physiological indicators in Pennisetum alopecuroides leaves

b0y i bR 157 i Y TKE R AETEE W AR
Ab BT 3
Aboveground Aboveground dry Soluble Soluble Free
Treatment method Water content/%
fresh weight/g weight/g sugar/(mg-g™") protein/(mg-g™") proline/(ng-g™)
g NS 0.98+0.08d 0.17+0.001¢ 0.83+0.01a 5.15+0.07i 13.16+0.13d 0.10+0.003d
No alkali NL 1.01£0.05¢d 0.190.006bc 0.82:0.01ab 5.43£0.07h 13.170.04d 0.09+0.01d
stress NB 1.07+0.03bc 0.17+0.005ab 0.84+0.001a 5.56+0.04¢g 13.30+0.03cd 0.09+0.01d
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applied AS 1.2240.07b 0.20+0.002a 0.84+0.001a 5.76+0.10f 14.56+0.07b 0.09+0.05d
(CK) AL 1.13+0.05a 0.19+0.006a 0.83+0.01a 5.79+0.07f 14.494+0.59b 0.07+0.01d
T iE NS 0.43+0.03g 0.10+0.009¢ 0.76+0.02d 7.63£0.07¢ 13.75+0.09¢ 0.46+0.08a
Alkali NL 0.61+0.04f 0.15+0.003d 0.76+0.02d 7.75+0.08d 13.66+0.04c 0.43+0.04a
stress NB 0.67+0.05ef 0.15+0.02d 0.78+0.01cd 7.63+0.07¢c 13.75+0.09b 0.46+0.08b
applied AS 0.75+0.04e 0.15+0.01d 0.80+0.02bc 9.40+0.02a 15.48+0.25a 0.18+0.02¢
(SSH AL 0.73+0.04e 0.15+0.01d 0.80+0.008bc 8.64+0.06b 15.03+0.14a 0.24+0.02b

25 AM HEMIREERENWEIROZE

TER G 264 R, nIVAE MR R T e R I BT S LR . B R AR, R
AM H AR 7 A3 m TR B R AR SR AEE O R, ERHEENHNER, HA
BLER B (SS) T, BeFh A KB IR AL L AR B AIZH (AS) HEeRh AR KB 1 R A7 T3 A B
FIH (AL A 2B EEZER (P<0.05). HXME, {ﬁ%k&%ﬂﬁ?\@xﬁ’ﬁ KR AR, T
P A N R ESS, AL akEE, KEERERS, FREREKE, BdmzE
R (P<0.05), Kif AM HH A & BEHEF AM BB 5, 3R A K B I R A
A BE FIFE = 100%,  AH B I AR T 48 T B A

M 4 FFETLUE Y, B E B IR A R RS R (P<0.05), , XTHEFT AM B
B AL FRAL(AS/AL) 5 KiE AM ELEE A FZL(NS/NL/NB)AHEL , BT MDA SEHK, I HEMER
e KB AL LR AN (NS) e fhoK B B A7 N4 38um M I8 (1) 38R R 1) (NLD
(1) MDA % & SHMUS IR E R K JEAL L ERILE (NB) ML GRS (P>0.05). Lik2&S
FAER e, Berd A HE ) REUHERT MDA REUKF, TETMHESAT T, Befh AR K R A LAk
WA (AL) ) MDA &5 NS, NL. NB A H[(ZRAEE (P>0.05), fEWMHAAET, #
Fb K K B B R A B 7 AR B 7 AL BR(AS/AL) 5 K B AH AR EL 2 B B 2 2 7 (P<0.05), .

FEBIE (SS) &4~ , REEM F ik F Al (CAD. 8 (POD). HAEAYELL
(SOD) VAECKRNE RN (PAL) WIEMEIIA — e B 1Tt E, A B A B4 B (75 14
AR E M BHE IR T 19.5%. 15.2% 11.3%. 46.0%, fEANFEAFESMETS, NS 41 CAT iF
PEIG L AEFFE R BKF, 5§ NL B2 MAFATEREZER (P<0.05). PAL JEMEFERMNE R0 R4
(CK) WETIE, 7 CK &M, &ANCFLR) POD A1 SOD &2 F i/, HAMmME G,
B Ah EH 2 1] DA R FLR A AL BRZH (B35 3R I R 22 5 (P<0.05), hAb, BEh A KB 1) J5 A7 1 o] 4 b
71l AS ) PAL 5 1% [RIFE i T A AR BE 2

10000 1 P MDA ¢ (ol 1) [ = e cAT/ L6000 T [ % MDA s (umol 1) [ stmes cars

mg-g mm min")
3000 | AL =16 POD 7 {U-g min [:lL WL 2GR SOD ¢ (U 14000 | ke pon: cuglmin S [ thﬂk‘a <on rv ]
[ 4 Bt PAL (U ! 3 [0 4 Ml B2h s PAL S < U i) A a
&
6000 . & 12000 b 5
4000 X = ] r 10000 ’ ‘
¢
% s 7 w000
wE f ¢ ¢ < < b . M
%3 300 22 0m o a < 2 =
ZE ¢ t d d ] aE ‘
5w S N A 3 , ' B £ 600
2 e e ¢ ¢ ¥ | 2 o i o] A
o2t ELLY i N | ¢ a b
0.2
0.1 1 o e 8 ah
al ¥ 2
IR IR IKE ROCHNRECH RREH
o LB = = 0 |
NS NL NB AS AL NS NT NB AS AT
195 TRILCK 2405 7RIS

I reatment method: Non-stress CK.

Irearment method: Alkaline stress 8§

& 4 FEILEHF A AM EFEEERIFE (URELR)
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Fig. 4 Effects of different treatment methods on antioxidant indices of AM fungi

26 AMBEFIARLAESRNBERD 5

Bl 5 dEaRs Tig st (PCAY SRR E /s (PCL AT PC2) 11550l Ei%
B, AFEBERERERA R AEEH, L% NS, NL. NB. AS. AL fifab#i 5, #iM
MNERS IR T 33.5% KR, MRREETETEN, HKIHRRE LR &N b3 4 AE R
S ARG, Hirh NS 5 AL 4bFR7E PC1 M PC2 LIS e, i WX pRALAE#E 20 Hr
(AR 7 A MAEE, 1 NB 5 AS AHEEANYE PC1 LA 0K, BontiXusy st ta Y
HAAAEREER.

471 L Treatment
@ NS
20 > NB
AL
@ AS
NI

PC2 (12.2%)

1 s 1 L s 1 s 1
-20 -10 0 10 20
PC1(21.3%)

& 5 AM A EIEARIWER S 2 (UARE LR
Fig. 5 Principal component analysis (PCA) of different treatment methods

BIrpbRE 7T 2N EERAT R, EOtAaEER, BEHE T, WEWER. TREEA. 1
Z by KA MR DK SOD GEEALYIEAGER) HH7k394817 PC1 W IETT M), B XA ELE PCl
D7 T AR R, X PCL TR K. Mife, M bfEs ., Koy S/K&E CHEEE). HASFLFE.
POD G &L CAT G WERE) UL PAL CRINZURR R FIHT kN5 M PC1 [ 5517,
Vi IX S AR BT PCL B ST/ INEE DT AR S . X5 T PC2 T, MUlA] COL WFE . HIXTHL S DA K,
2R a XEAR S F LK BFE M PC2 IETT W), BEEEATN T PC2 HIDTHRIROR, i b # 5K
O3S X AR B (R S B B R BT T, YRR BT T PC2 SRR N BT A -

3 it i

TR AAFAETT IR 38 P ACK B ) S AL - R RIAS)EAT P, JURBLHIEH] T 95.56%, ML
FEEN 7.05%, XPIIEIREEE T AR, B S B R AR R AR R p e R et i 5
W HAILAER AR, EADEERERE T Smith FWIRIN A, B ZZ RV LU AM U B R H
AU AR EETK T o AS AMBAIR R K B fbs 2L ML, EE T AM HE e By RIR &
IR AT PR B8 vt i EAEL D77 0 SRIBCRE 77 B AL, T vl K i S 67 = T 70 (NS g AR 2
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BN ZE, SR KER AM B K, & 0] BERIR I I 25 A DL S R B P I, X
— RILFF T Bowles SEM815C T 38 K B A AR ) D BE IR 28 A7 AE ST S M DR o 75 BEVE R IS, $52
T 02 B R A B () KR S - B 7] (NBD 7E R AM B B2 e iR bk AR K7 T, RILE T NS
5 NL 42, IESET AM -5 EERAE R RE T DR R AR R TS @R, Z 5755
KEREE EAREE T AR HAR A Thae s, R KE AR SO, X—8 157755 PR R RIEN
e B — ik, 1E40 Wang Z55O07ERF 7T AM LB /R V0B I Sk s8R S2 bk 2R, T
NB AR DME N RLX 7 AM H R R Re M SR ie F B it pia 5~ (SS) FrA #Em AL
R Yl B3 BB PR, TTREAN S pH MSETI0 T BARILAE FIARE S AC T B A 0%, 1X—HEWT
W T 5 F RS S I 1 SR

A BRI N AR S M, SRR AM B R ALTEA (AS FI AL), N RS EBKE AM HiF
(AL HER 25 FEAR, R R A DS A I 20 E A B I TE VR 2 Sl 11.3%5 15.2%, UiE AM K
B AT CUB S B & FIPTE LA &R, DA BER A I A A R i . BRI RS, TR
BN, AS ACFRAAIAERR, BURERS H R A A B T NS, AL SZ IR IR R, XAl BEE A
NE PRSP R E, A RGBS A . MERN BRI B 2R KELk
MRS ERE ST AS AHZH, NS A HHEEIK AS A S H 60.9%, IX— W55 Chen
SEBUTE FORHOR IS5 AL, B AM H 1 AT il SIS R EZ B E Mg, 18D Y 2R 1
MR, IR AE—FPFE T BRI P SRS o TR AR K B R A LA AR B (ALY, BEIRIRN
T, BT HEAMEE a SR EIKRERIR G, IF BEHIR R K F L, KR 50T SH AM
FLE W AR ARG 2. B— 51, NB AR R IR AR BT, 2R R A
AM H I 0 [FB AT REfEHE 7 R Ae S AR A AR, R P U AR PRl B, X5 Li 2502
KT IR B RN L G eV &5 P A B [ 2552 RO AT 7 25 SR AH 75

T 5 S A B AT, ARSI AU RS I b S RS AN TR K B SRS TR AR AT AM HL B S HE A B
H3E 21 DA L FTARAE AN R 2 A, M st v F K BT PR B A7 L R FRAR B (NSD, SRR AR K
S Be i e A E R, BRI AM BB K, (H R AR T IR A Mk I 450 5 Thie,
AT RN IR ERAGE S A AR, ANEE TR AM B B & 1RSI RE . MRS,
MR IR A LRI In 20 38um PRI JE AR MR 7 (NL), A 25 17 NS Jb3s i (1) £ 1 5%
Wi, fH T3k 85 B4R 2R T A A AR T R M s A i, T B S I BN R
EAR VRN, BePh oK B R A B B KB R A LB 77 (NBD, 7R K B 7 & 2 00 S (1 i A RIOR
DAK LIS AEFERE T R BRI R AT 0] AM 35 A 1[5 B e % f K PRURE R B 1398 b FL At AR H AR e )
MITHEETE I, MITEEME T, X —45RAESE T NB ARBE AT DA —FE 8B AR T B, FRIX
75 AM HC B B8N LA IR S SRR, AR BN AR IR S A R T AM
W R DI RE IR AL nT AT IME . REERIE, KW AN T 18 pH S BV ™2 v e 2 4/
TR, JEEt e el A T B . B R KR IR A R R (AS) AbIERA, FEfR
B R AE K R mPus T R IO R, B AM BB 5 58 8 R IR R 1) R REAEAE T
[FRONE, T EEAh R KB R A, AR (ALY Ab¥E, RS HERR YRR, (HR ke &
MR S AR T KA AT, 3R B 7 b (1) S L v 1 47 o P DA B e sl (R B B e A A 2B KB AT T %

g5 b, AW R G LB R A B R I AR 28N, B T AM BB TR s A i
FMAER, N4 5O 7RI 70 H 0% B & 5K 7 e e 8% . fE/R 2 TAEH, i
FTERFEARS RN ZREE LSS, WHAEPEITRERN T, DR AM B RKIED)
ReM It M 51 FHED P EAER . RERT IS — L E BRI, EEEL R RMERME: 55
MEMUEBUR BE—FHEY), KRy REH Zm SR M, LA AM BEEREEME; KEH
RASH KISR0 B AT A B A, T 3 R AR A A ()RR S R s T AR S
BTV o AL VAL, A FE RS N SR (0 28 545 R SR LB R AR I R R S 4% . NSk A
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FEG M, WALSEIE & A TENE AM BT W EAL LT ER, T DA SR A AR R AR A K
R, MSRIG BT AP 7 BOKE AM B, WG R A ATV SE ik e soh, W, 1
RIS R R T 2 A SR A SRR R, T R AR TR

4 45

BT LA FUSCR IR, AM FGE A R AR5 AR A R B RO, $5A AM
HHE R (R R R AETa 2 N A RE ) B R, IF HARRh R K T A Sy [ A9 T 7 2 300 g
FREOMEAERCR, W] AM EC B P REAE B S A ) B RO AE 05 sORFEVE T o AR AN R K 7 R Rt
B, IR B RAC PR R AL R (NB) BRI BORET, A R S e W 1 A R P e K
REFEORBE T IR BEAL R, W] DA KR T o B i i I KT S - i 771
(NS) X H3ERAAIE ™ AR, 7 EE AR AR . 28 LR, ERKHE AM HIE
IR R, AR Se e 2R B RAC BRI BRAL £, FEA ROKTE AM L E A [R] R 3 PR BT
SR B A, I ELIEE s A el i ek A TR e, 3K — I 2038 - SR ERAL AR o 1 [ o] - 348
AR E Y R A e, ANREORE RIS O HET P . EREBR AL B, WL ek A TENE AM B
T IR L REAT R, R AM K780 . 25, AM Hw AR ETT et AM K
W SR, JF Bt R E K IRRUE YRGS, o S BRI AR DU A
PR AR IR R . BUAh, BEFORIL, T EAREMI AR SR FRE AT AM B A B A7 AE A 0
PE, FEBE 2 AF I AM H AR AU, RF8 705 R IEHIE B AR BT 5, AT SRR
FRGBET U Y)  EIRE Y DL R IR MR BRI R G R, N R SRR Se R it T S A4
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