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HWE: AT RERALIR (Dimocarpus longan Lour. ) e # & B A= b F KA £ A£G H &K M, XRERAKREFE (Glomus
intraradices ) Fr 5 K BA LR, 6 ARG, BT 4 CHREBI>ANMHiA0d, 2d, 4dF6d, 25 CHNE, RiTHEAHA
HMARALAAM AR K EMETARD G AR, FE AT FERRPBERFE AL T WA X 69 £ 2 RH
RO Yn, ARARAEDFHRERLRKERFT G T oo 8 AL LRE,. SREAV . IS ME T LR G 6@ REZ
FHRAREBE, TRE. " PAASERER SODFHAFHKTFRLE, TEEE, TEXRES. MDA ¥
SH., AT L FE PODACATHEHTHFEAE; ERAKEBEERLFBAE, FRARGHOBARERAE, TR
Tt AAEA A KT, TR, THERESG, SOD, POD A CAT F##¥BE 5 THEARY. MDA F S5 #
FoABstd F R ZERTEARY. KEBEFHTHENS AMAASH AL AEG T TEKEZE G, POD o CAT
BT HIERLEAGRTHTREALE YA, LA AMAF @S RFRLRAERK, KEFTH AR KRIN, ¥R
B, RGTAANESKRE, FHERATHRAMRE 2 AL SOD, POD F= CAT ¥ 8 % %% /1, K4k MDA M
EoHAMEE SR, KM AR E TRBERGHE, RS T ARG ER. FARERTAHALBRARMRLE
M F WG AR AR R R
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Abstract: The seedlings of Shuguan and Youtanben, the main Dimocarpus longan varieties in Chongqing,
were used as the test materials inoculated with Glomus intraradices , and uninoculated seedlings were used
as control. After 6 months, the longan seedlings were stressed at 4 C for 0 d, 2 d, 4 d and 6 d. respec-
tively. The control plants were kept at 25 ‘C. The effects of AM fungi inoculation under low temperature
stress on the physiological metabolic indexes of growth, osmotic balance and protective enzyme activities
of longan seedling, which are closely related to cold resistance, were discussed in order to provide a theo-
retical basis for the application of mycorrhizal biotechnology in the cold-resistant breeding seedlings of lon-
gan. The experimental results showed that the mycorrhizal infection rate, mycorrhizal dependence, dry
weight, leaf relative water content and SOD of longan seedlings under low temperature stress were lower
than those under normal temperature treatment, while soluble sugar, soluble protein, MDA content, rela-
tive water content, POD and CAT were higher than those under normal temperature treatment. However,
regardless the temperature treatments, the mycorrhizal dependence, dry weight, the relative water con-
tent, soluble sugar and soluble protein content, SOD, POD and CAT enzymatic activity of leaves of my-
corrhizal longan seedlings were significantly higher than those of non-mycorrhizal seedlings, but MDA
content and relative conductivity were significantly lower than those of non-mycorrhizal seedlings. The
AM fungi inoculation had significant effects on the soluble protein, POD and CAT of the Shuguan and the
dry weight of the root of the Youtanben under cold stress. The research results indicated that inoculation
of AM fungi can effectively alleviate the damage of low temperature by ways of promoting growth, the wa-
ter absorption, water retention capacity, relative water content, osmotic regulators and activities of SOD,
POD and CAT enzymes, and meanwhile reducing the MDA content and relative water content of leaves.
More precisely, the AM fungi inoculation can effectively reduce the damage caused by low temperature
stress to longan seedlings, which means the cold resistance of longan seedlings was improved markedly.
The research results provide a theoretical basis for mycorrhizal cold-resistant growing seedlings of longan.
Key words: Dimocarpus longan ; arbuscular mycorrhizal fungi; cold tolerance mechanism; osmotic adjust-

ment balance; antioxidant enzyme

JelR (Dimocar pus longan Lour. ) J& J5 7= T v [ 5 &8 LA K8 pg b3 i e B0 W7 Joy SRR, ZEh E O A
2000 ARAF A FPAE g s . HE PRAR b B SR b S A e 3 e MR A AL DX, BT SiR A R IR7E 9 H BT, Al R iy
R ZER R, AR, HEDC A A B (IR TR A 2 2 o B IR I % X W 3 s R 7 SR R 2 —

KB AR BB (Arbuscular mycorrhizal fungi, AM HED KW ASEZE T2 LN —LHBR EHE .,
B RENE I 13 A [ 5 Rk A% 5 i 22 Rk ) A0 AR AR L AT AR R A S IR S, 2 VY ER R B (Glomus
mosseae) FIHL R IRFEFE (Glomus versiforme) BE B35 1 S AKIR (15~5 CO Mg T B M5 (Plectranthus scutel-
larioides L.) W Q47 I R85 V8 95 ) 0000t 3 450, WA I (MIDAD J o 73 BORIBEEGB P — sl
HOEE R AM EUE RE S B R 0 T B oK (Zea mays LGB . B R AT IA OB T R
SYHC, PRI 95 4 i R PUIERE Sy, BRI A MR (4 "COFEFE, 58— 4 d Zifq, X0 IR T FAH I
PO I e MR Ui v] RE e B . R T AR P S BRI R AR BIS RR 10 5, DL PR T R e AR o el 2 5 R
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ARIATENE IR IEAL KL, SRR N ER 2 B (Glomus intraradices) W 7, BELE RAG WL ARIRE FEHRBE, 7
FATEAEREIR R MR 12 d J5 . #0 BI7E 4 C AT IE IR P E , R RATE M A T 3 AM B X e IR 4 12
375 VA Y S LR AP T R A T SR 2 VDA O 1 AR AT RR AR A S e, R TR AR AR 2R HORTE e IR PUIENEH
LRIV EE 3 SN I

1 Me5FE
1.1 KIe 44

MR MR (Dimocar pus longan Lour. ) & R 8 74 1% 56 1 52 4= 1.

AM H & M OB R N BR % (Glomus intraradices ), W B 3 b # B L& AF o Cheep: //
www. atcc. org/).

FEFR AT RE . FeESER A BER S WA 5 3 1 i, H pH{E N 7.0, AHLKE 20. 1 mg/kg, &
A 1.4 mg/kg, &% 0.513 mg/kg, &80 27. 0 mg/kg., 4G 6. 38 mg/kg, WA 111 mg/kg, HAEP
350 mg/kg, AW 48 mg/kg, A A 0.53 mg/kg, AR 0.4 mg/kg, A&k 2. 66 mg/kg, A Xk
26. 4 mg/kg, AR5 0. 203 mg/kg, HRH 105 mg/kg. fE 121 “C, 0.05 MPa F & EZEEKE 2 h £ .

B R Hoagland E IR, B 15 d N 25 % 09 E F K.

R BEBEE RN (L. FIREAME 25N 20, 18, 15 em) . F 35% ~40 % Ay H S 1A 12 1
20 min, HARBT . ZJ5 FH 75 % A9 TW9RS 8 500 2 18 A
1.2 RIEigit

2018 4 12 H o BT K I X 28 G VR R AR HE T 3l 44t 138 i 228 £ e 7% e MR 2y 5t 0 9oty 35 4 3 i SR 52, MR
WA P T RIS, THEAKRW 4~7 d, FEMEROE, B THRE 2~3 ERIEERNLCHEESF RSP,
25 CHEZE 3~4 d. MERMF FHER TAA 2/3 KERETEFRE T, MWW 4 B, WA &
100 #k. 25 CHREMNEER 1 AHE . BRERRATL R 9 ¢ AM BER A (P& 40 A~ AM
PEFF . KRER 22 M ARAR B . XTI RRR PR INA 9 ¢ KM H. & T 25~28 C, 12 h B /12 h
B R E IR, MR 15 d 1SR 25 %0 M R 1Y K B Hoagland & 772, 180 d J5 #E B # 3L A — 501 e
AR T AR B R IE T AR B 45 80 A (E S MV IR A 25 40 5D, T4 °C, B 7 000 Ix, JBJH 12 h oL /12 h &
M, A X BE 65 00 (9 N T AU 5 3R A b i AT AR W a0 K5 25 CC o X IR TE S aE A, AR P a W E T
N LA FRAE T, 20 5IHE 20, 15 110 CHEAT AR BERR IR R R & 4 d, ZJFLL 2 C/h R ERZE 4 C
JE R TE E .
1.3 MEEIRSH*

PR AR AR Y% . i BB R A D 9k X e AR AR B AT [ L B T, e RNl A, 7E Motic 5004 W R 4i b
FORORTI 5. TR AR A 4 38 (R T B ARACORSE E ( M) 42 BR S AT 1153

Rm = (Li/Lo) X 100%
K, Li WERERBKE (cm), Lo HMEREBKIE (cm).
Md = (Dm/Du) X 100%

K, Dm HERE TR (9, Du X B kT FE (2.

TR (D) KX BRI G 6 d 5 e B NER TP U TEVESE B BT, B AR B2 Rk,
KO FAR R0 TF, FRESR RS, 75 CHaRAL T, 0 B i b 1 5 R b 5T I A

MR Ma A 0, 2, 4 16 d BEEOT A, FIRR AR I e M6 S kDY L B SRS G250 LI Rl T
AP RS I A LA R R R A B b R S T R I A R, U Y
e 3k ) APk A I Al (SOD) 36 M, 58 AN T 2 3 480 Ak U CCAT 36 7 BB A B Ak 76 I 2 2o 4
LY (POD) £
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2 ER55MH
2.1 #HMAMEHERS TREMETERERELENENE

HIEE 1 AT, R4EM AM R 4 8 IR Ab B1UL-F- JC R AR (= Gt . H2 b b 31 IR o ) 2 3 gl i . AM KL
TR AR et T, R O ) AR S A D b R LAY A M UL B B 22 25K (P 1D, RIWIAR N BR S e IR R R fE
B R R AP R AR AE SC R DRSS R, IR A 6 d i, AM B R PR BH S 0T G, BT
0 A AM BB BT . e A, AR 0 S . e HR b R T R T B R TR AR AR P 2 A R
R, ETEAR T B R TAR AR . He R AM R 7R R 0 A5 R O e IRAR R AR e R
A4 TE RSO, T AR 0 4 O WA R ) A AR B 38 TR A5 BB G AL T TR 22 T A B R O X el R AR
ABURCESCCGR D).

(b) SHIEAR

1 EMHAMEFEMNERFEREM(400X)

F1 OEMAMERMREBERGTERARSREMENEHZN

b Ak AM RYF/ % o TR g R/ g BRARAR A 1/ %6
By /d R/ C HE &) 5k JH IR AR B A 2 5L MR AR &) 5k IR AR
0 25 B 83. 3a 83. 8a 3. 3a 3. 6a 2. 9a 2. 8a 147. 6b 164. 1a
A FP 0 0 2. 4c¢ 2. 4c 1. 8¢ 1. 5¢ — -
6 25 R 84. 3a 85. 6a 3. 4a 3. 4a 2.9a 2.6b 150. 0a 162.1b
KEF 0 0 2. 4c 2. 4c 1. 8¢ 1. 3¢ — —
4 EP 78.7b 77.9b 3.2b 3.3b 2.8b 2.5b 146. 3¢ 152. 6¢
Rimp 0 0 2. 1c 2. 1c 1. 3¢ 1. 0c — —
B E t * * NS NS NS * — —
t X B * * NS NS NS * — —

F: NEFRRFEER p<<0.05, x FiR p<0.05, * x FR p<0.01, * *x x IR p<<0.001, ZRAFKIT¥E L, NS
FoR B G R
2.2 H#FAMER4EFHREMETEZRMAESKENHENIEE

el AM U Y5 i 7 A R il B AR R T IR AR K R IR A T, R A R S K A
R, T 300 I ) A S 5 8 9 10 A, D3 AT T A £ e MR )y R K B R AR R T IR XL R B A e
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AM HFAAPETE 25 CHI 4 CHRA TR 6 dJF. 51 52 B9 0 d A HeAe, Hefh &5 52 A4 i B9 AR 0 &
KA A3 BEAR 1. 306 F1 16. 7 %6, A HE IR SEAE B R I AE X B K R A IR AR 3. 0 0 Fl 24. 706 5 BRI AR
S A I I ARG K A A SRR 1.5 26 R 20. 206, oA Blobk S AR B R 0 AR X K R A3 BB AR 1. 7 20
23.2%0(F 2). BRFRM, HFh AM BT DL IR IR ot R 8 R A R K B, o m) DURR R AR TR B 3 )
) 568 R TR AR S A 1 0 5 I A R K RE T, R R AR I K S R B0 . A RE K S 9 R T A, TR 2 TR R
i 30 X6 Sl R i R 4 L T P Y £

K2 OEMAMEEWMEEMESETLRMNE AN EKENSE AT EENEMT

Ak 21 Ak 21 AM £ XK/ % M/ (mg + g ) nEEEA/(mgeg D
mhE /d - R/ C B E R i N &) AR E o i A
0 25 R 96. 3a 96. 8a 35. 2¢ 32.0c 6. 3¢ 5.7¢
KR 93.7b 89. 9b 33. 9¢ 29. 9d 5. 5d 5.1d
2 25 A 97. 8a 96. 6a 35. 3¢ 30. 7c 6. 3¢ 5.7¢
R Fh 93.0b 88. 8b 33. 2¢ 26. 6d 5. 5d 4. 6d
4 BeRb 88. 9b 86. 1b 40. 8b 36. 8b 6. 8b 6. 1c
KR 82. 2¢ 81. 2b 34. 3¢ 33. 2¢ 5.7d 5. 8¢
4 25 B b 95. 4a 94. 6a 35. 4¢ 31.9¢ 6. 5¢ 5. 8¢
KT 91. 9b 88. 4b 32. 8d 28. 0d 5.7d 4. 9d
4 eyl 83. 8¢ 79. 7c 42. 8a 38.9a 7.5a 7.2a
B Fh 78. 8¢ 75. 1c 36. 6¢ 34. 2b 6. 4c 6. 1c
6 25 e 95. 0a 95. 3a 35. 0c 32.5¢ 6. 3c 5.7¢
KR 90. 9b 88. 4b 30. 7d 28. 4d 5. 4d 4. 8d
4 i 79. 6¢ 77. 2¢ 44. 3a 40. 7a 7. 1a 6.6b
R 70. 6d 69. 0d 40. 7b 36. 2b 6. 0c 5. 9¢
I 2= ¢ NS % ¥ % NS NS % % ¥ % ¥ %
b * % NS NS * % % *
¢ X AR NS NS NS NS * *

H ANEFREARFERR p<<0.05, x FiRm p<L0.05, * x FR p<<0.01, * *x x IR p<L0.001, ZRAGKI2¥E L, NS
RRERTLII 2 L.
2.3 EfMAMERARREMETERYHSETLE

A AM FUTR ¥ 2 4R T A R e I B R R T e R e R R T W R RT A T B R A A B (R 2.
R W38 25 08T, B 2 38 N R] f9 2 4 AT 3 PEAE BT i 2 R R 5 BT, mTI AR P BT A BB A
Je BT T REGH, 4 d B REE KA. RIE OS], Toie w R AL B A 2RI e ST AR (G A
AM EED e MR i R 38 B Ay B T AR R CR4EF AM B D IR E. 78 25 “CHI 4 CREFR AT B
Fr 6 d. 48 AM H 5 & e b n] g M BT 3 B L AR 4 A Bk A i il 14, 006 FN 8. 806, WIIREE H
i 5t 0 0 LG o HE R AR 230 et 16, 7 D0 18, 300 5 e I IR AR S A B I R op R TR ME B A 0 5L R B AR
Oy 1AL 400 M 12, 400, TVA RS (1 BRE B L R HE AR 0 il i 18, 80 F0 11. 900, SR KT, X
a2 T . R IR R B T AL, AT A AM BT (A5 AT U MR R R U v A BT A A
HGGH b TR SRRMIG TR B 38 S A AR SR A AR AN O TR A AR X AR E . DT 4R R AR R BT . Ao
W R AT P R AT A P B R O RCE R TR AR TR R AN B A o AR I 0 B AT B R A i
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BEPE. R IA A TR A% 1 R 4 R AML BB AT 4 5 G IR R ST AR W AN M A R R RS E . M T B B
SR L R AR T 30 % T R A 5

A AM ECTE B 35 AR T R0 5 R A5 F T R IR M A MDA 5 43 BORTAR 6 L R (3R 3). IR
Wi 2R BEM BRI EEER (2, 4 F1 6 &), TR AN A MDA R BRI AR X L SR SR S BT
P LR, FAR Y IR 00 MDA R BORURE X B S R R T R T A T AR E R,
25 CH 4 CEMETFHFR 6 d, %A AM B 5 %96 52 /5 1 9 MDA J5 i 43 500, AR X HL S 300 03] BE o 322 Fh ik
ik 15. 6%, 23. 3% F1 6. 8%, 12. 3% ; R HRIMIRLAS 524 T 19 MDA J5i 2 43850, A X H 5 538 43 J31) Bb A 422 i
fi£ 22.6%, 10. 22681 14. 0%, 13.3%6 (K 3). S5 RWY, AR 30 £ e I 240 P A6 ook 480 A P2 2 ] HL 2 22 4%
Firid AM FCTE A 407 RERE AR T A MDA 5 43 BORUR X F S 238, DT il 2% 538 455 6F s MR 40 v 40 g s 325 1 1
BigE, SRR R P e, RNy, B Rh AM ECRE AT 455 P e R & R e 38 A T 300 S 40 i B ) A
POR el d N Y =Y SR O A R VTR

3 EEMESETEM AMEEMERMSAXESENRALEEENTMN

AR A AM O MDA/(umol g ) MMEER/Y%  SOD/(Ueg 'emin ) POD/(Ueg '+ min ') CAT/(U+g '+min D
wE/dERE/C HE O BE WhiEA BE WEE B A B TH B AR B A

0 25 A 2.8d 2.6d 0.36e 0.5le 324.3b  263.7c 31. 3d 33.0d 10. 1d 12.9d
KR 3. 3c 3. 2¢ 0.43d  0.58d 296. 4c 250. 1d 24. 4e 27. Oe 7. 1e 8. 5e
2 25 B 2.7d 2.6d 0.37¢  0.53e 317.6b  269.0c 30. 0d 32.0d 9.9d 12.1d
FER 3.3 3.2¢ 0.48d  0.58d 285. 1c 247. 8d 22.5¢ 26. 7e 7.9 8. 8e
4 A 3. 6c 2.7d 0.48d  0.60d 343. 9b 323. 4a 63. 3b 45.7b 17.2b 23.0b
KM 3.9b 4.1b 0.55¢  0.67c 312.9b  294.1b 45. 3¢ 42, 5¢ 11. 3¢ 13.5d
4 25 A 2.7d 2.5d 0.34e  0.51e 317.1b  268. 4c 30. 2d 31. 3d 9.3d 13.8d
KR 3. 3c 3. 1c 0.43d  0.57d 292. 9¢ 247. 1d 20. Oe 26. 8e 6. 3e 9. 0e
4 A 3. 6¢ 4.1b 0.6lc  0.68¢c 372.9a 340. 0a 70. 0a 55.7a 25. 3a 28. 4a
KM 4. 1b 4.5b 0.76b  0.81b 324.8b  295.0b 52. 0e 18. 6b 13.9b 19. 5¢
6 25 b 2.7d 2.4d 0.33¢  0.53e 320. 2b 260. 5¢ 29. 1d 30. 0d 9.5d 13.5d
KER 3. 2¢ 3. 1c 0.43d  0.59d 290. 8¢ 247. 8d 22. 2e 26. 7e 7. 0e 9. 9e
4 Al 4.1b 4.9b 0.71b  0.72¢ 251.9d  247.7d 57. 8b 45.7h 18. 2b 20. 1c
KBEFh 4. 4a 5.7a 0.81la 0.83a 237. 5e 225. 0e 42. 8¢ 41. 5¢ 11. 4c 13.9d
E t % % % * % % ¥ % % % % % NS NS * % % % % * % % * % %
BEfh * % % NS NS * NS NS * % % % % * % % * % %

(X R NS NS NS NS NS NS * NS * NS

W NG PR p<<0.05, % FR p<C0.05, % * Fm p<<0.01, * * * FoR p<<0.001, ZRFALIFEL, NSFRER LG
%X
2.4 EWMAMERRATRKERE TERS EMKWEETGE

FEF AM ELIE B 0 B S T IR IR AR R R IR i i SOD, POD fit CAT 3 M. IR &M TF,
JRIR G H - SOD, POD Hl CAT [t 176 1 Bifl lly 363 1sf [ 7y 28 K 22 S8 TH s 5 BRI Ba 3. B AM LIS, T
MR i R SOD, POD 1 CAT FEIGPEY W% = THERARE. 78 25 CH 4 CHRMF TR 6 d. &Rtk
5l A i SOD, POD, CAT 1 M43 5l L AR SR bk &5 tE 10,196, 31.1%, 35. 7% F1 5. 7%, 35. 0% »
59. 6% ; HERBRIE A 82 A B i H b SOD, POD, CAT 3G PE4r 9 b R R bR & 1 5. 1%, 12.4%, 36.4%
F110.1%, 10. 1%, 44. 6% (K 3). Z5HRM ., 8 AM I AR AE W 2548 & OB IR it A i e AL i 06 P . 03
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JEAEARR B0 B, 2R AM DA RE I A B i R T 1 o B R i MR X BT G A R M A R YRR T, 2R
IR IR 0 35 8 405 5, A AR S A B SERE . B i SOD I MBI RAC T w5 R TS B Ak
Y, B AR P A0 A P 407 Rt v A X AU L 338 5% ) 3

2.5 fiEIEREIMNEXES T

3 )X %) el R TR AR SC AR W EAT 9 S BUME AR AR 0 AH OGP 2 BT S SR OC RBUE MR (R 0. Z5 IR, K
WRIa S, B R R RS AT R, XTSRS MDA |, A& A S POD, CAT i), A4
P55 SOD (8], POD 5 CAT [ 2% 8 IEAH . MXTB SR 5% HEE A, POD [, MDA S5lEMH&EAH .,
POD [] 5 5 35 FAHE. AHXES 7K 8 5 A0 B S8, MDA [A] S0 8 5 A 6, M &ka 5 mEsE,
POD [H] £ & #F A AHC (R D).

T B AR AR YR 5 T R ], AR SR S MDA ], AT PEE (S AT YRR, SOD, POD, CAT
&), AlEMERE S SOD, POD, CAT [a], POD 5 CAT [A] 43 B S8 8 F IEAHC; M SR 5 EHEN.
POD [i], MDA 5wl ¥ PE 8 (1, POD ] 43 J) 52 5 35 EAHOC. M X &K i S A X B S %, & .
MDA, POD [a] 535l 52 B i 25 77140 5C (% 4).

AR o AT 45 S 2 W . ARG I T BR B L ) e R B AR S AR ) — S B 98 A EAR O R AF R A AR
5 AR G L TR O 3 G 2R AR R B . TT AR Sy & 5l L I T A i AIC TR W 36 R T A R A
e br.

x4 BEMBEASATABIEEOEXRBER

Ei s A By BTRE AR KE MR SR AR RS AR MDA SOD POD
JE g B 0,999
WA 0,950
AR 5K & B 0.326 0. 352
whiEA 0,281 0. 404
AT HL R B —0.276 —0.304  —0.960""
WA —0. 302 —0.416  —0.963""
AR A B 0.359 0.335  —0.603"  0.613"
A 0.410 0.244  —0.683" " 0.627"
A B 0.399 0. 422 0.378  —0.362 0. 336
WEA 0,597 0.703  —0.072  —0.026 0.687""
MDA B —0.373 —0.399  —0.954"" 0.950" "  0.593"  —0.383
hiEA —o0.178 —0.353  —0.946"" 0.952° "  0.599"  —0.099
SOD B 0.359 0.335 0.378  —0.362 0.336 1.000" * —0.383
MIEA  0.669 0.552  —0.072  —0.026 0.687"" 1.000" " —0.099
POD ik 0.399 0.422  —0.603" 0.613" 1.000" " 0. 336 0.593"  0.336
WiEA  0.597 0.703  —0.683"" 0.627" 1.000" " 0.687" "  0.599"  0.687""
CAT DA 0.532 0.513  —0.454 0.493 0.948" " 0. 422 0.427 0.422 0.948" "
WEA 0,410 0.244  —0.456 0. 365 0.922"" 0.780" " 0.327 0.780" " 0.922""

T, * 83 p<0.05, » =« 8% p<<0.01, ERASIHT¥E X
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3 g

BRI AR 2800 BE 75 & PR T AM BB 5 4 2 Z R 5E FL ST, 1R G R BE 06 28 W L T AR 2R A SR A
J& AM ELB R AR AR Wk A IR A AM BRGS0 A B IR AR K S5 T IR 1 R
Wk B, AR P b R B (Glomus wersiforme)6 A A i HAMR R B Y KA 38. 9%, A 50 4 5 76 A1y
AR AR R, MARRYRN 77. 9% ~85. 6% (& 1), U B Jg MR P 1 8 AR EL A7 0k 1. 1G98 30 &
FF . AM B2 Y R AT 0 A BT R, SEBIARTR 8 0 7 22 0 A AR, SR AR T AR Y 12
YR, WCRE I RRAR, TRURE MBS T . HE RS AM HFG . HRE YRR, WIlchE s, {2t
TR AR, W T YRR, s T e IR 4h i b FE k.

R0 200 i P AR X 5 K e S R A AR R L A e R R LB SR a A MI B R L R AR Bt T R i
W23 At AR A K AT 4R A0 AR B L AR K SR AR IR 1 B R L AR R T
R TACHEF B R, RIRANEE 2 d B, R AR X K B A R IR A A AR A, B 2 d RO (R Mt
X IR GBS AR, AbFE 4 d B AR E K B B R R, TRER TR O T B v A A R A
o R i 20 B VR A R B R H AR TR X E B 5 . TCIR R IR SR R, A AR B R, R AM A S
JE R b AR X K i B . K PTRE SR e TARTEL G R AM LA AR 6% 3 o 5 22 R FHAR Z T8 1R i 5K
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