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Effect of co—attack of spring black stem and leaf spot disease and aphids on the
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Abstract: Pests and diseases significantly constrain Medicago sativa (alfalfa) production. Spring black stem disease,
caused by the fungal pathogen Phoma medicagonis and pea aphid (Acyrthosiphon pisum) , is widespread in alfalfa-
growing regions of China. However, the impact of the combined occurrence of this pathogen and the aphid on alfalfa
yield and quality remains unclear. To address this knowledge gap, we conducted a field experiment at the Jingtai
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treatments included spring black stem inoculation, pea aphid disease infestation, combined spring black stem disease
inoculation and pea aphid infestation, and spraying with B-cyfluthrin solution. Naturally grown alfalfa served as the
control. The results show that the incidence and disease index of spring black stem disease in the pathogen treatment
and pathogen-+aphid treatment groups reached 54.67% —82.67% and 20.93% —40.93%, respectively,
significantly higher than those in the control and insecticide-protected groups. Compared with the control and
insecticide groups, the pathogen treatment group and pathogen-aphid treatment group showed decreases in alfalfa
yield (decreases of 20. 87% —22.17%). Pests and diseases had a greater impact on the nutrient contents and feeding
value of alfalfa leaves than on stems or the entire aboveground part, especially in the pathogen—+aphid treatment
group. Compared with the control, the pathogen treatment group showed significantly reduced calcium and sulfur
contents in the leaves and significantly increased potassium content (P<C0.05). The protein content in alfalfa leaves
was significantly lower in the pathogen treatment group, aphid treatment group, and pathogen-taphid treatment
group than in the insecticide group. The monosaccaride content in leaves was higher in the pathogen-+aphid
treatment group than in the control (P<C0.05) , and the acetic acid and lactic acid contents in alfalfa leaves were
lower in the pathogen—+aphid treatment group than in the pathogen-only treatment group (P<C0.05). The results of
this study provide a theoretical basis for assessing alfalfa crop losses caused by spring black stem disease and pea
aphid, and offer theoretical guidance for the development and refinement of pest and disease control strategies.
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Fig.1 The occurrence of alfalfa spring black stem disease
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R1 TRLETEEHRERTESE

Table 1 Nutrient element contents in alfalfa leaves under different treatments ( % )

6% Index X B8 CK 2 DZ 93 i B Pathogen (P) g 1t Aphid (A) A REP+HA
7Y 0.370.06b 0.4440.02a 0.370. 04b 0.34240.05b 0.384-0.02b
E Ca 1.3040. 33ab 1.40-40. 06ab 0.940. 20c 1.02+0. 27he 1.12+0. 21abe
4 Na 0.13+0.12a 0.1740.01a 0.0340. 06a 0.04=0.05a 0.084:0.10a
B Mg 0.4040.07a 0.3840. 02ab 0.3240. 06b 0.35240. 05ab 0.364-0. 03ab
A Cl 2.8240. 58a 1.9940.21b 3.0940. 29a 2.7740. 54a 2.6240.48a
S 0.212£0. 04ab 0.2340. 0lab 0.1820.02¢ 0.19240. 02bc 0.2040. 02abc
K 2.1240. 45b 2.2740. 12ab 2.7140. 52a 2.54240. 50ab 2.30=0. 46ab

T FAT R R AR/ NG R R R A R AL R W) —JCR 7 P<<0. 05 K PAFE R E 25 . T,
Note: Different lowercase letters in the same row mean the significant differences for the same nutrients elements among different treatments at P<<0. 05

levels. The same below.

R2 FARLBTEHEENERTRSE

Table 2 Nutrient element contents in alfalfa stems under different treatments ( %)

167 Index Xf HE CK 27 DZ 9 L Pathogen (P) g i Aphid (A) i AR E PHA
7Y 0.2720.01b 0.3140.02a 0.2940. 03ab 0.2740.02b 0.2640.02b
5 Ca 0.6240. 16a 0.6320. 08a 0.7040. 12a 0.6240.03a 0.6240.03a
#1 Na 0.1140. 04a 0.1240. 04a 0.1340. 04a 0.09=0.03a 0.0840.05a
B Mg 0.18+0. 15a 0.1540.0la 0.2040. 04a 0.1820.02a 0.1740.03a
A Cl 1.0940. 34ab 0.98+0.17b 1.2940. 24a 1.13+0. 15ab 0.8840.12b
WS 0.19+0.01a 0.1840. 00b 0.19740.00a 0.18+0. 00ab 0.19+0.01a
K 2.39740.19 2.46+0. 10a 2.5340.45a 2.6140.43a 2.67-+0.56a

x3 AEAVETEEEHEFRTES=E

Table 3 Nutrient element contents in alfalfa stems and leaves under different treatments ( %)

1645 Index X B CK 25 DZ 993 J5L B Pathogen (P) igf il Aphid (A) IR G KA P+HA
WP 0.2940.03a 0.3340.0la 0.3140.03a 0.294-0.03a 0.3140.05a
55 Ca 0.64+0.07a 0.72+0. 06a 0.7340.06a 0.7040.15a 0.7540. 16a
4 Na 0.0940. 04a 0.0920.01a 0.0740. 04a 0.0840.05a 0.0940. 05a
B Mg 0.2140. 04a 0.21+0.01a 0.24+0.01a 0.2240.05a 0.2440.03a
A Cl 1.1740. 13ab 1.0120. 04b 1.394:0. 15a 1.30+0. 31a 1.240. 33ab
i S 0.2040.0la 0.2020. 00a 0.2040. 00a 0.2040. 00a 0.2140.01a
K 2.6740. 37a 2.86+0. 11a 2.85+0. 23a 2.7340. 54a 2.7640. 252

o7 T % 245 ) b B R IR S AR A R R IR A A R R A 4 R TR R SR A A R AL 255
A BT ek P 2T 2 B AR T R SO U S R R AR R (P<C0. 05,6 4) . SR IRAE LL , 45 Ah B OR B 3 S
18 R K MR K A B 4 IR S BRI B FL IR R R B i (i R AR A T 2 R R D A e Ak LA T 1Y
IR PEBOK AL A 1 & B0 MU A Tk A 00 BEEL A B o 1 B B i, 24 ) A BABE NS BB 43 B g R I A R
A R A AL B RIS T E A M R SRR A FLIR Y i (P<<0. 05,3 4)

5% BEM HE o HEE R 2 50 Kb R S S 2R AR A A RT3 4 (24 bR AN T BRI AR K 30 h-1R AN T4
J T AL % (48 h-MR A1 T W 0T 1 Ak % AEL P | o R Y B S AR T 24 - v P R VA T AR T AL R s DT Ak G 1
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JNT 48 h-r M Pk U LT 4 AL R o e B Ak B AR 2 0 A BERAER T A T A 24 h-AR AT R TE AR R HEE T 30
h-1 49 i AL 3R (P<<0. 05,3 4) .

®4 FELETEEHHEARNME

Table 4 Feeding value of alfalfa leaves under different treatments ( %)

T8 A5 Index X HR CK 25 DZ G R Pathogen (P) W #t Aphid (A)  JEHREAKAEP+HA
% 115 Protein 23.9142.93bc  23.7240. 39 22.0241. 62¢ 21.57+2.8lc 23.2843.65¢
ANT] %8 1 Insoluble protein 14.2240. 59 14.200. 36a 13.8640. 58a 12.3840.97a 12.5442.03a
198 5 4E 1 Bypass protein 9.66=0.97a 8.3670. 20b 10. 0440. 69a 9.08+1.01ab 8.49+1. 14b
Fi2 Uk U S %5 26 11 ADIP 2.4440. 33a 2.5840. 18a 2.0840. 27a 2.0440. 46a 2.1340. 39a
VRPNV R 1 NDIP 6.45=+0. 18ab 6.70+0. 06a 6.39=+0. 15ab 5.96+0. 42bc 5.8444.92¢
R 2T 4E NDF 48.7246.49ab  45.9621.05b 53.073. 45a 50. 34£5. 49ab 47.3244. 19
T PE U U 47 4 ADF 35.0342.47a  35.0240. 50a 35.76+1.98a 36. 3142. 60a 35.02+2. 16a
AR # Lignin 8.7141. 28a 7.8540.51a 8.010.91a 8.210. 81a 7.8840.73a
IR IEPERR K AL & ¥ Soluble carbohydrates 2.79+1.72ab 1.16+0.19b 1.63+0.99b 2.80=41. 29ab 3.8440.52a
U Monosaccharides 1.2340.70b 1.2040.47b 1.354+1.33b 2.31+1.33ab 2.80+1.26a
MG U7 Ether extract 2.89740. 20a 3.06+0. 24a 2.9340.43a 2.89+0.69a 2.7140. 10a
HLJK 53 Crude ash 11.3940.82b  13.69-+0.93a 12.231. 80ab 12.8541. 05ab 12.99+1. 36ab
FLA2 Lactic acid 4.9541.8lab  3.9240.23b 6.29+1.07a 5.56+1.17a 4.95+1.22b
2Tk Acetic acid 3.0041.42ab  2.1020. 26b 3.6240.78a 3.1440. 96ab 2.2940.76b
MATIH AR AR5 TDN 66.15+ 1. 44a 65.28=+0. 44a 65.56+0.73a 65.0441.15a 65.54+1. 66a
24h-1R AT Wy B AL % 24 h-IVDMD 67.15+6.43ab  71.31+1.62a 65. 09+ 3. 06b 66.07+4.97ab 68.59+4.82ab
30 h-f& 414 5 AL % 30 h-IVDMD 78.47+3.79ab  75.45+1.81b 81.86+3.15a 80. 56+ 3. 44a 80.67+3.18a
48 h-fR 54 BT fL % 48 h-IVDMD 72.82+2.51a 75.12+2.49a 72.50+2.61a 73.95+4.05a 73.84+2.07a
24 h-H Pk R i 45 4E 9 4k % 24 h-NDFD 17.3146.69a  23.2541.78b 15.11+3.22b 16. 65+ 3. 86b 18.83+4. 99ab
30 h-r P B % 2F 4315 1k % 30 h-NDFD 25.15+5. 72b 31.14-+2.04a 23.84+3.35b 24.96+ 3. 34b 26.56+4. 94ab
48 h-H PR Ve 2T 4 T AL % 48 h-NDFD 47.72+3.36b 46.99+1. 39ab 51.04+2.71a 49. 84+ 3. 47ab 48.49+ 2. 44ab

ADIP: Acid detergent insoluble protein; NDIP: Neutral detergent insoluble protein; NDF : Neutral detergent fiber; ADF: Acid detergent fiber; TDN:
Total digestible nutrients; IVDMD: In vitro dry matter digestibility; NDFD: Neutral detergent fiber digestibility. T[] The same below.

o HHL 3 Ak P A 25 A A (R4 52 N T O A I S o 5N BEAR L, T A A R S SE AR
T R 0T R AR R MR VR RN A 1 P M RO IE R L (R U S R A 0 R TR A R AR TR AT
HEE P HEERAEE RS (P<0.05,%5),

505 B FE, 45 b B IR R B 3 S0 B AT R VR R A A R VE R A KRR B SR IR E A R AR
HE I D AT Ach B4R 5 T ZE AT K I PR RR KA A 1 5 1 (P<0. 05, 38 5) 5 15 %0 HRM LU, 4% A 49 o W8 25 52 i 7
ZEFFRONE BT A FLIRR AN TR o i A B e U R AR R A B R T R Y SR B i (P<C0. 05,4 5) 4
550 HE K B, o R 3 e 24 790 A T 5 R S R I ZE T R AT T AR 3R 40 S TR ) B A A T 0 5 Ak SRR b v vk U
LR A AR AL HUORiG B S R AR B2 AL BRI T 24 h 30 h-rpr MR 2R 4 T AL 3 (P<<0. 05, 3K 5) .

g H A BT R Hb b (ZE ) A A A 5 i 5 O R ZE AT A R e A ARl 5 R B A5 A B
S0 A M 1 A3 B T (RS AN T AR 1 e R R RN 1 P M RIS B ) & A
g UK A e A A A 2 ) Ak B AR TR M R VA R U R 1 (P<C0. 05) 9 b5 0 SRS IR Rtk 3 B I 1 A b L AT 4
(HPEVR AR 2 TR PR VR IR AR 4l ) R R KA PRI OK AL & W IR 7 B 43 3 & E0 5T TR A B S R i T A b
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x5 FRELBTEHEZFEANE

Table 5 Feeding value of alfalfa stems under different treatment ( % )

16 b5 Index Xt B CK 253 DZ % I Pathogen (P)  Bf dy Aphid (A)  RIME A EEP+HA
% 17 Protein 12.78+1.96a 13.69-+1.70a 14.1340. 81a 13.4140. 61a 12.6341.19a
R ¥4 11 Insoluble protein 5.7241. 45ab 6.661.45a 6.66=0.87a 5.9740. 62ab 5.0140. 92b
i 9% 1§ & 11 Bypass protein 3.18+0.95a 3.97+0. 68a 3.7340. 64a 3.50+0. 48a 2.96+0. 32a
MVEVE AN E 3 ADIP 2.14-+0. 29a 2.01+0. 15a 2.10+0.17a 2.09+0.21a 2.02+0.18a
P R RV 2R 1 NDIP 2.9140. 45ab 3.2640. 31a 3.2140. 38a 3.00-£0. 18ab 2.6240.27b
of Pk i 4R 4 NDF 66.83%4. 94a 66. 32 3. 96a 63.4141.88a 64.37+2.60a 64.60+=4.07a
R PE B U 4F 4 ADF 57.1543. 50a 56.16+3. 05a 54.73-+1.03a 55.65+2. 17a 55.5742. 79
AR % Lignin 12.034:0. 77a 11. 5470. 70a 11.310. 36a 11.6640. 78a 11.8740.77a
JK ¥ B 2K A6 4 Soluble carbohydrates 4.58+0.83b 4.08-0.13b 4.28+0.45b 4.7240.81ab 5.4740.77a
Pl Monosaccharides 3.4241.27a 3.10%1.05a 2.81%1.03a 3.4941.13a 4.284+1.18a
KL i Ether extract 1.3540. 11a 1.4240. 14a 1.4640. 06a 1.354+0. 14a 1.4440. 26a
HLJK 43 Crude ash 6.8270. 82a 6.5970. 50a 7.3020. 88a 7.2141.98a 7.2241.93a
LA Lactic acid 0.070. 06a 0.06-£0. 02a 0.0940.01a 0.0540. 02a 0.040.03a
2R Acetic acid 0.3140. 32ab 0.0220. 06b 0.4140. 25ab 0.5540. 50a 0.4240. 52a
SRR 4Y TDN 48.9942.67a 49.3841.93a 50.92+1.03a 49.9341. 29 49.864-1.90a
24 h-fR AT BT 3 4 % 24 h-IVDMD 52.22+3.02a 53.67+2.57a 54.25+1.39% 52.86+2. 80a 53.39+3.12a
30 h-#A4 b T4 B i 4k % 30 h-IVDMD 57.4042. 86a 58.22+1. 74a 59.60+2. 52a 59.03+3. 38a 59.56+4. 26a
48 h-fR 51T J5 i fE % 48 h-IVDMD 47.44+3. 84a 47.73+3.13a 50.51+2. 33a 49.3344.00a 48.68+5.21a
24 h-r PR BRI 2F 4 AL % 24 h-NDFD 19. 33£2. 72ab 21.70=+1. 34a 19. 24+ 1. 21ab 18.0343.81b 17.8042.87b
30 h-H P Pk i 2F 4k 35 4 % 30 h-NDFD 26.49+2. 94ab 29.32+1.22a 26.21=+1. 40ab 24.99+3.96h 24.55+43. 20b
48 h-m I BE A LT 4 15 1L 2% 48 h-NDFD 40.68+0. 95a 40.9140. 86a 41.29+2.07a 40.88=+2. 84a 40.64=+1. 86a

LB FLER & 1 (P<<0.05), S 4b, Iof H K B & G474 25 5] Ak #8425 18 0 T 1S . LK s ek K B A
T (P<T0.05), £5AbFR YR i 25 52 0 48 46 8 18 b b 3B B T I AL 38 43 R [A) Bst () B A4 21 4 3 Ak 2R R v v
B YE R (P>0.05,%6),

3 itig

VEE R L A5 AR 0V W T A 7 L O 8 U A s AL TG T R T 0 YA R R A R B 4R
B AT P AL . NN E A BRI 2 B IF ST G T 20 g 30— 40 AFAR Ho R HUE AR T ST H 5 5 R IFSY
B, B N A BT R T AR B 8 B (Acyrthosiphon kondoi) 8 & B 585 | B B E 0k B (Empoasca
Jabae) (ETE W M08 (Agromyza frontella) B 15 % 5 HU(Hypera postica) 5 F 8L, S 5 BUE 3 (%) B 15 16 i 2 005 X
A A I S R BT AR AR OG0  y E E TAR AR T RIS S (HX S 5 T — B A, R
B R B — 5 3 B S BN AR Y BUR TT RE RO WT ST, B0t I RO W) S 80 3 A W BU i WF SR b . AR F S
By N EE TN P o 0 R O NG B £/ L Y = N [ B L L A S T o= N | SRV R L NS =R A D O 92
A 7 A BT R SR OF 5 250 A B AT LA, IR R B e D R Ak B HU A G R A A PR R S T R R
25 B0 R R I 48 B, W RRAR T S AR B A O X AE I B SR 0T 3R RV BRAN (BT AR TSR .

o R R DB S S BT OGN R o O RN UK BT AR ) i R A T 2R T
FEMME 53 M R A e N R RO A M S A M SR RIS T A B R S
Fra B R E TR A SR ZE L, e 5T 0 ] OGS R P T PR 3R A WO A8 A L IR BRI AR AR
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Table 6 Feeding value of alfalfa stems and leaves under different treatments ( % )

645 Index Xt #f CK 2557 DZ % i Pathogen (P)  #f it Aphid (A)  JRIME A ZAEP+HA
& 1% Protein 14.1541. 99a 15.2740. 48a 16.24+1. 22a 14.8142.82a 15.5743. 10a
R ¥4 11 Insoluble protein 5.9470. 89 6.20=0. 80a 7.2070. 90a 6.3441.57a 6.57+2.13a
i 9% 1 & 11 Bypass protein 3.72+0. 44a 3.92+0. 46a 4.79-+0. 94a 4.2340.97a 3.97+1.12a
MVEVE AN E 3 ADIP 2.2940.07ab 2.46+0.17a 2.23+0. 11ab 2.25+0.19b 2.17+0.09b
P PR RV 2K 1 NDIP 3.1340. 41a 3.5640. 30a 3.8240.42a 3.3440.61a 3.3740. 74a
of Pk i AR 4 NDF 64.68=45. 36a 62.8340. 25a 60.8474-2.43a 61.79-+6.47a 59. 5345, 02a
R PE B U £F 4 ADF 55.22-+4. 36a 55.09-£0. 58a 52.15+3.19a 53.28+5.47a 51. 544, 98a
AR % Lignin 11.89=41.0la 11.7740. 39a 11.36=1. 08a 11.7741.19a 11.0541. 13a
TR IK AL G ) Soluble carbohydrates 4.1940. 42ab 3.2540.71b 3.8440.57ab 4.6840.93a 4.86+0.83a
P Monosaccharides 3.57+1.05a 3.36+0.83a 3.56+0.52a 3.57+1.18a 4.4741.93a
HLAE Wi Ether extract 1.5040. 32a 1.6240. 06a 1.5940. 23a 1.4640. 35a 1.5740. 24a
HLJK 43 Crude ash 7.70%1.75a 8.9840. 25a 9.26=0. 83a 7.9141.62a 8.83+1.06a
LA Lactic acid 0.30£0. 60b 0.320. 16b 1.260.77a 0.590. 57ab 0.57£0. 70ab
2R Acetic acid 1.02%0. 58a 1.0540.23a 1.3040.52a 0.8940. 83a 0.85+0. 41a
ST RS> TDN 50.45+2. 86a 50. 66-20. 10a 53. 04 1. 94a 51.90-3. 83a 53.1743. 65a
24 h-f&5 19 B AL % 24 h-IVDMD 52.79+4. 56a 53.65+0. 75a 55.44+3.55a 53.92+5. 20a 56.66-+5.19a
30 h-#A4 4 T4 B3 4k % 30 h-IVDMD 59.70+5. 69a 59.67+1.15a 64.59+3. 14a 61.98+6. 29 63.84+5. 30a
48 h-fR A4 517 L 3 48 h-IVDMD 50.63+6. 10a 51.81+1.03a 54.96+3. 20a 51.31+7. 66a 54.97+5. 34a
24 h-r PR BRI 2F 4 AL % 24 h-NDFD 15.79+2. 39 16.1141. 35a 15. 8444. 00a 15.66+2. 66a 17.73+3. 79
30 h-H P Pk i 2F 4k 41 4 % 30 h-NDFD 22.74+2.51a 23.30+1.33a 22.65+4.13a 22.23+2.75a 24.58+3. 96a
48 h-m I BE A 21 4 15 AL 2% 48 h-NDFD 41.30+2. 67a 40.81%1. 16a 43.30=%1.70a 40.98=+3. 42a 42.1942.72a

[ Bsf, o R 87 X i L g 35 B AL AR A 03, A o T A AR B AR R R B e A B A T
W BT R TE RER RE S W E R A A R AR R e E &S
BOEAE T AERZ I, 7 TR, S BRSO s AR HE— 2 R T A T B 2 RN L G R A R A
Y 5 AR o TR — o U XS — SR BT R R AT S R S IR B R B AR — B

o R RS R A S e R TR AR i R AP AR R R A R BT R O R E R
wEH LV BUERMAEE RAERE . WO RE S REA A TR (NE SR BR ERACRE DS L e
PSR HUBCE YR Bl S BOBCROMLER 11 e AR, SR AR RS T O T AR R B X T RE R T AR A
Je By B 48 B o B ek AL & W T A B A B, AR S R e b, R A R (g ) o 0 1Y 8 B 5 51 K
B BRSO DS AR B ARSI, NS RO L 0 e Ak B N A T A I S R Y
I TR B R R RE R PR A D A (R e S R I R A M A S5 S S MR AE T R BT . Rl
T AHRBUR R R G, AR s vl RE S WORCE Z R EI 0, UG B R PURRE /1 o AABESTIE AL, 5 2550 Ak
BHAR LE g JEURR F oR R A e AR Y R AR T AR M R SR S X AT REJE R D HLT Y R AR 2 R A R AR
T 1 AR, S BOE BTG BUZ R AN R I T R T B b 2 BT A3 g DA T R AR e B 2 1 5

A~ EL[1]
A A

AT BV G e A O] LA I e ) OB S R O U AR B AR TR T SRR FL R B
X il PR A F ) SR SRS AR R A T L i SO, LA A S R RERE SRR IR 0 A S A T iR
AR SRR EE M ARINE A, S B R FLIR A AR o 250 A B AR A A R e A 2 T 2 R L i R
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AR S P R T RO, KR Ak 2 25500 1T RE 5 BOW HUE PR AR B2 L IR AR 2SO, R TR R
RSN ORA AT RE 2L A9 HOE LR A B R . ARHFSE 5 HUE T R R B SR o0 R A A A 5 e R G
ZEFF M b4 bR A O 8 B 0 R, T DR U S RS R S IR T O i X T R R PR I O SR A A
AR BB T, BRI FE R Y M F W E AL, R ARE N RESSE A 202,66 RORRE
A%, DT 52 W I v 38 SR ) 0 1 & R AR R0 A, o o 3 3 T RE AR I R e TR T S N 3R T R B Ak
AR,

AN ARG R W6 VR A S A R A 7 R R A R R A L Bl Sy AT 4 o o G B R A, R A
15 5, 3T BE 55 7Rl S ik B AR S A M AR G R A Y BT R R AR ) DA e S A S AR P R
B R R TE A i R AR R AR A DA B SR A 0 BB  R B ) e B D A PR IR AT R
BEREE BEUARF RS S, B R R A B AL R A BB A AL R IR R T e
B B AT PR 22 R BA 7 TR A 0 0 B AN 55 1) e 2 385 w2 3 ol T RE R A 2 280, A s DR AR AR i 8 A )
T (5 1A Y ), DT 38 ke 4 e D AR 10 5y vk e b, o SRR 4R 249 T S8 A 0 1 B B R 4 L it R
B2 H 2R TR R 7K A TR 5 By AR b 2 0 A 5 3 T 90 9 0 A O i R A 23

A FEYBARIEE SRR EY VY R ORGSR E R B IR R [ P A R
BV (W BF 5T 2 T H DA BRI | SRR G ) DL 22 A Ol T O SOOR A R S B, W1 Z 0T Oy R
J XN AR ARl ) 5 S A B R R AR T AR S ok IR T Bl AT R BUR T E A A
T, 4 Jacobs 2 F FH M T OGS SEAS SR T 3K (Lymantria dispar) 51 035 R 28 0 42 KA 2R

ARWFGE AR IAS T — S5 B SO 25 S D U B IR B R B AR RO R B U BRI TR R L
%o BECKH BU, i H 0 DT B 3 AR 3 ™ R R R 2397, 60~4155. 84 kg-hm 6 HLE A & A 1 AT R
4075. 92 kg-hm ™% 24 5 b 3 55 Xof B B 4 3T, R SR B M R i R A UGB AR R R AR RS I DL R AN TR BER
Wi o ABIFE AT T 3 2 250 R0 0 X SR A T I S, H DA R AR A UMY R R O R A (R
FEA G A HE B P R L AR OR A 5T T B TR AN ) X RTOR R PR 8 R R, 2 R OR [F] A K B B R [
9o ML e T AN TR) B A 4 I A 7 R TS, R 0 U R A SR AR T A RS, DA 4 T VT AR
FXE A A T S F A R F B AR R

4 Fig

A BF 5 3 aek P D306 K 3, R 2 2R 0 W W AR T SRR A T i O T, L U S R AR I Tt
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