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Biological characteristics of fungal pathogen Curvularia lunata varieties
and its sensitivity to fungicides

CHANG Jiaying' TIAN Lanzhi' LIU Shusen' SHI Jie" YANG Wenxiang” GUO Ning'

(1. Integrated Pest Management Centre of Hebei Province; Key Laboratory of Integrated Pest Management on Crops in
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of Agricultural and Forestry Sciences, Baoding 071000, Hebei Province, China; 2. College of Plant Protection,
Hebei Agricultural University, Baoding 071000, Hebei Province, China)

Abstract: To clarify the occurrence and epidemics of Curvularia leaf spot and for its effective control,
the biological characteristics of fungal pathogen Curvularia lunata var. HNWB-131, HNWB-185 and
model C. lunata CX-3 were studied under different carbon and nitrogen sources, temperatures, pH val-
ues and light conditions, and their susceptibility to fungicides was determined by using the mycelial
growth rate method. The results showed that the C. lunata var. HNWB-131 and HNWB-185 were more
sensitive to carbon and nitrogen utilization. Their mycelia were white to black on most carbon and nitro-
gen sources, which was different from dark green of model C. lunata CX-3. The optimum temperature
for mycelium growth and sporulation of C. lunata var. HNWB-131 and HNWB-185 was 30°C, which
was different from that of model C. lunata CX-3 at 30°C and 35°C, respectively. C. lunata var. HNWB-
131 and HNWB-185 were more sensitive to light conditions and dark conditions had a stimulatory ef-
fect on their conidial production. The optimum range of pH value (7-11) for mycelium growth was nar-
rower than that of model C. lunata (pH 5-11). The fungicide sensitivity test showed that difenoconazole
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had the best inhibitory effect on the mycelial growth of three strains (CX-3, HNWB-131, and HNWB-
185), with an EC;, value of 0.39, 0.58 and 0.52 pg/mL, respectively, followed by propiconazole, with an

EC,, value of 0.79, 1.97 and 1.64 pg/mL, respectively. Additionally, the C. lunata variants were more

sensitive to fungicides than to the model strain.

Key words: Curvularia lunata; variety; biological characteristics; fungicide sensitivity; comparison
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Fig. 1 Colony and conidial morphology of Curvularia lunata strains on the PDA medium
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O F#RECX-3 Strain CX-3 M EFRHINWB-131 Strain HNWB-131  BIEFRHNWB-185 Strain HNWB-185
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WRE AE RER ﬁ‘ﬁ@ Hﬁi@‘ﬁ EF@%? IR
Ammonium Ammonium Carba- Glycine Proline  Ammoni- Sodium
nitrate chloride mide um sulfate nitrate

HER RE THEER I EAE BN
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BIE Carbon source

IR Nitrogen source

K% E & Colony diameter/cm

O = N W L OV 0O
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BRiRE(A) &IR(B). i
Fig. 2 Effects of carbon sources (A), nitrogen sources (B), temperature (C) and pH (D) on colony diameter of
Curvularia lunata strains CX-3, HNWB-131 and HNWB-185
g P bR iR . Rl A BN IR) KRS P bk 7R 48 Duncan [T S R 25 K B0 7E P<0.05 7K 725 57

2 2 (C)F0 pH(D)XF#7 A S A E#k CX-3. HNWB-131 71 HNWB-185 B35 H 12 2401

e RGN
AN 6] /N B 32 O[] Ab FA ] B ik 22 [1] 28 Duncan [T 5% 25 EE K 90 1E P<0.05 7K °F- 22 57+ ik % . Data are mean+SE. Different
uppercase letters on the bars of the same color indicate significant difference at the P<0.05 level by Duncan’s new multiple rang
test; different lowercase letters in the same series indicate significant difference of different strains among different treatments at the

P<0.05 level by Duncan’s new multiple rang test.

R 1 HREXF A SHRE K CX-3. HNWB-131 F1 HNWB-185 Bl X B a IS £ L B BN

Table 1 Effects of carbon source on colony color and aerial mycelial density of

Curvularia lunata strains CX-3 , HNWB-131 and HNWB-185

IE 7% B £2, Colony color

KA 22 5% % Aerial mycelial density

el [LE 7S ESE7N
Carbon source Ik CX-3 HHNWB-131 itk HNWB-185 FHECX-3  HNWB-131 HNWB-185
Strain CX-3 Strain HNWB-131 Strain HNWB-185 Strain CX-3 Strain Strain
HNWB-131 HNWB-185
Sl Fructose M Black LR AZHE S RSSO E- S R 5t Hi it i 5t
Black center, white edge Black center, white edge Sparse Sparse Sparse
W% Glucose M Black UL LG SN SEvIE SR NN i M i
Black center, white edge Black center, white edge Sparse Sparse Sparse
FFLHE Galactose M Black UL, LA SRRV E SR RN T i i
Black center, white edge Black center, white edge Sparse Sparse Sparse
R Sucrose M Black  HE&M SRR VE SRS Hi 51t T it Hi 51t
Dark green Black center, white edge Sparse Sparse Sparse
A ZFfEMaltose  MBlack DR %A SRR SRR Hi 51t T i 51t
Black center, white edge Black center, white edge  Sparse Sparse Sparse
R PETER ARERAD, B, ARERAD, B Tt i
Soluble starch Dark green Dark green Dark green Somewhat thick ~ Sparse Sparse
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2 EFEEFIE M CX-3.HNWB-131 F1 HNWB-185 =12 f1 5> £ FH X RN
Table 2 Effects of culture conditions on the sporulation and conidial germination rate of strains CX-3, HNWB-131 and HNWB-185

7= Sporulation /(x10%~/mL)

4 f0F 1 & 2 Conidial germination rate/%

e N LS LS [EsE7S [EE7S
FERk CX-3 HNWB-131  HNWB-185 Bk CX-3 HNWB-131 HNWB-185
Culture condition Strain CX-3 Strain Strain Strain CX-3 Strain Strain
HNWB-131  HNWB-185 HNWB-131 HNWB-185
BRI REBESucrose  0.07+0.01 Ac 0.04£0.01 Ab 0.01£0.00 Aa  24.52+1.31Aa  82.83+2.57 ABc 65.36+2.38 Bb
Carbon iy ey oy 4.05+0.31 Bb 0.92+0.08 Ba 1.37+0.17Ba  72.934+4.37Ca 76.28+3.34Aa  67.08+2.87 Ba
Source  goluble starch
F2EHE Maltose  0.05+0.01 Ab 0.02+0.00 Aa  0.01+0.00 Aa  90.46+2.22 Dab 91.84+2.50 Cb  82.41+3.24 Ca
B Fructose  0.13+0.03 Ab 0.07+0.02 Aa 0.0240.00 Aa  24.8142.69 Aa  90.59+1.61 Cb  26.19+2.88 Aa
Hi%BE Glucose  0.160.03 Ab 0.02+0.01 Aa 0.01+0.00 Aa  56.74+3.43 Ba  87.74+1.51 BCb 64.35+3.66 Ba
Ry 0.07+0.01 Ab 0.0140.00 Aa  0.01+0.00 Aa  72.35+4.03 Ca  89.70+1.78 BCb 63.15+3.90 Ba
Galactose
AU WZEMR Proline  3.50+0.15 Cb 0.92+0.07 Ca 4.97+0.09 Dc  81.30+0.57 Cb  85.16+1.58 ABc 77.62+0.19 Ba
Nitro- {4 Glycine  5.10+0.14 Dc 0.18+0.00 Ba 4.27+0.34Cb  81.36+0.38 Cb  82.39+1.09 ABb 77.15+1.53 Ba
gen  hlFREY 0.19+0.01 Ac 0.02+0.00 Aa 0.07+0.01 Ab  75.20+1.21 Ba  85.69+0.54 ABb 75.29+1.01 Ba
Source - Ammonium
nitrate
JRZ Carbamide 2.87+0.12 Bb 3.55£0.08 Dc 2.2040.10 Ba  43.8142.02Aa  81.19+0.62 Ac  65.16+3.19 Ab
R4k 0.27+0.02 Ab 0.04+0.00 Aa  0.0240.00 Aa  77.04+0.75Ba  86.74+2.27Bb  75.50+0.79 Ba
Ammonium
TsmR4N 2.72+0.03 Be 1.4540.05 Da 2.13+0.16 Bb  81.47+0.32Cb  86.53+0.26 Bc  74.91+1.81 Ba
Sodium nitrate
A 0.14+0.01 Ab 0.01+0.00 Aa 0.01+0.00 Aa  73.74+1.43 Ba  84.86+2.18 ABb 76.67+1.39 Ba
Ammonium
Chloride
TR/ C 5 0.00£0.00 Aa 0.0040.00 Aa  0.00£0.00 Aa  4.29+0.81 Ab  3.55+0.62 Aab  2.82+0.86 Aa
Tempe- 10 1.83+0.17 Bb 0.17+0.84 Ba 0.33+0.08 Ba  20.61+1.89 Cb  19.07+0.85Cb  15.28+0.82 Ca
rature 15 3.57+0.13 Db 0.25+0.00 Ba 0.42+0.08 Ba 45.224327Db 34.37+2.56 Da  32.87+1.96 Da
20 3.95+0.31 DEb  0.73+0.44 Ca 0.87+0.02Ca  53.26+1.52Eb  48.17+1.61 Ea  47.92+1.69 Ea
25 4.27+0.19 Eb 0.8040.29 Ca 0.98+0.02Ca  87.06+2.07 Gc  72.67+1.50 Fb  69.75+1.27 Fa
30 4.22+0.09 Eb 2.97+0.44 Fa 3.50+0.29 Fa  95.69+1.44Hb 90.30+1.73 Ha 88.44+1.42 Ha
35 5.33+0.28 Fb 2.72+0.17 Ea 2.37+0.02 Ea  82.79+1.54 Fc  80.42+0.95Gb  77.35+1.77 Ga
40 2.63+0.03 Cc 1.434£0.17 Da 1.80+0.03 Db  11.88+1.70 Bb  10.31+0.69 Ba  9.90+0.82 Ba
pH 3 1.38+0.06 Aa 1.15£0.15 Aa  1.8240.09 ABb 12.00+1.41 Aa  37.20+1.02 Ac  28.95+1.20 Ab
4 2.08+0.10 Bb 1.20+0.19 Aa 2.30+0.13Bb  12.40+0.75Aa  46.80+1.02 Bc  39.16+2.86 Bb
5 2.53+0.15 BCDb 1.45+0.32 Aa 3.0840.12Cc  16.00£1.90 Aa  74.40+3.43 Cc  59.79+3.32 Db
6 2.90£0.17 CDb  2.03+0.12 Ba 3.1240.29 Cb  31.60+4.07 BCa 82.00+2.61 Db  76.46+2.67 Eb
7 5.33+0.47 Eb 3.2040.15 Ca 3.45+0.38 Ca  83.20£3.38 Ea  95.60+1.72Eb  91.52+1.73 Fb
8 5.60+0.28 Eb 3.48+0.12 Ca 3.47+030Ca  80.80+1.50 Ea  94.40+1.17Eb  76.65+2.26 Ea
9 5.124+0.27 Eb 2.45+0.08 Ba 2.23+0.14Ba  72.80+4.45Db  86.40+1.94 Dc  46.80+2.42 Ca
10 5.2+0.24 Eb 1.50£0.20 Aa  1.77+0.12 ABa 68.40+2.86 Db  76.40+1.60 Cb  41.60+3.25 BCa
11 3.2240.18 Dc 1.12+0.09 Aa  1.65+0.06 ABb 39.20+2.42 Cb  48.80+2.15Bc  32.40+1.17 Aa
12 2.23+0.09 BCb  1.08+0.07 Aa 1.37+0.10Aa  29.20+1.62Ba  38.00+1.41 Ab  27.60+1.47 Aa
IR 24 hEBRE 3.51+0.39 Aa 2.79+0.44 Ba 2.512020Ba  75.23+£1.49Aa  90.22+0.84 Bc  81.96+1.86 Cb
2 24 hdark
Light 12L:12D 3.25+0.33 Ab 1.03£0.06 Ba 1.65+023 Aa  73.97#2.13Ab  68.40+6.09 Aab 58.35+1.38 Aa
condi- 54 1 .1 4.19+0.50 Ab 0.70£0.19 Aa  1.23+£0.27 Aa  72.62+3.26 Aa  86.39+1.45Bb  69.59+1.59 Ba
ton >4 h light

T B AR EZE o [FISASIR R S 8375 28 Duncan (OB & % 22 AR B0 7E P<0.05 7KV 22 5 i 3% 5 [RIATA[E/N
51 7R 28 Duncan [T B AR 22 15K B0 AE P<0.05 /K22 5+ 3% . Data are mean+SD. Different uppercase letters in the same
column indicate significant difference at the P<0.05 level by Duncan’ s new multiple rang test; different lowercase letters in the

same row indicate significant difference at the P<0.05 level by Duncan’s new multiple rang test.
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*3 @R A TME K CX-3.HNWB-131 1 HNWB-185 BiE i @ S £ £ % E I
Table 3 Effects of nitrogen source on colony color and aerial mycelial density of Curvularia lunata strains CX-3,
HNWB-131 and HNWB-185

& B4 Colony color ST 2% % Aerial mycelial density
ER LS E1S
Nitrogen IR CX-3 WPHNWB-131  FH&  HNWB-185 F#kCX-3 HNWB-131 HNWB-185
source Strain CX-3 Strain HNWB-131 Strain HNWB-185 Strain CX-3 Strain Strain
HNWB-131 HNWB-185
HH RN L% (% Dark green K0 Light grey #%%4%(% Dark green  JCNone  Filffi Sparse  Ffilfii Sparse
Sodium nitrate
%% Proline PR ERER NG UR 1 FRK (A Light grey  JK%% (% Sage green  JCNone il Sparse &
Dark green center, slight Somewhat
white edge thick
JRZ Carbamide ALk (% Dark green {4 White P Off white JiNone JGNone it Sparse
H4 2 Glycine JKEF (%, Sage green JKE {8 Off white K 1 {6, Off white J&None ¥ Thick ¥¢% Thick
TR Y 8, White [ f8, White [ £%, White JENone JtNone JE None
Ammonium persulfate
Ffb sy {0, White {5, White {6, White JiNone J&None JiNone
Ammonium chloride
TR {8, White [ {4, White [ {4, White JGNone J&None JiNone

Ammonium nitrate

2.4 REXTH A ST

25 BE R 30°C i), HNWB-131, HNWB-185 #il
CX-3 TR BR 1 B 22 A K e P, TRV B4R 5301 K 3.88
4.70 F15.57 em, — 7 Z [H] 2= 5 i 3 (P<0.05, [&] 2-
C)o HIRLEEN 30°CHT, Hr H 25 A8 Fl TR % HNWB-
131 FITHNWB-185 Pl i K, 731 2.97%10°4~/mL
H13.50x10°4~/mL, i 2 [H] 25 55 AN i 35, (H 3 I 2%
15 T4 2B R 4 7 i (P<0.05) 5 2415 A 35°C
i, A R CX-3 1Y il i i K, 4 5.33%10°4>/mL
(F2) . BRI AR A AR > A f 7 = AR 1
R A R AR — 0 25 5, WS o T ol 1 7 A U
Sk 35°C. , 17773 A BR WRE B ) P AL TRLEE A 30°C 5 AH TR
TR 2 AR BRI Bk L AE Fh B AR 7= fil K

TE 5~40°CIRBE A5 E T, B A A5 AR Pl =
BRI PRI & (BAE 30 C A4 T Rk CX-3.
HNWB-131 Al HNWB-185 [ 434 1 7l & R fic i
23531 95.69% . 90.30% Fll 88.44% , 2 Fk 7% Fh I Ak 4
ORI AR 2 (R 25 55N 3 (R85 B S (IR AR
AFE R E i A #8(P<0.05,%2).
2.5 BXFHATATHAIIN

24 hB AT, B A 49 AR Bl B BE
HNWB-131 HNWB-185 FlI5 = & bk CX-3 i 2234 4=
Kttt , BIvE EARS M 6.60.6.85 F117.02 cm, H.2 1k
TR RE I P YA BARY B T A R Y
FVE B (P<0.05) s PEAHIRIE IR AR T A AR 1Y
T 75 AR XY B 2 e TR D TR AR I T T AR (P<
0.05) , Z& I LREXTR H Ak R 22 A KA — e Tk
YERI(E3)

O BHHRCX-3 mEHRHNWB-131 = E#HNWB-185
Strain CX-3  Strain HNWB-131 Strain HNWB-185

8 Be
Cb Be
£7¢ Ca Ba Bb Ac
@ E g i AaAD
3 <L
m £
o 4r
W5 3r
g2t
St
0 1 1
24 hyLHR 24 h R 12L: 12D
24 h light 24 h dark
HeHE %44 Light condition

B3 RESERF M A EAEK CX-3. HNWB-131
F1HNWB-185 & & B2 KR 0
Fig. 3 Effects of different light conditions on mycelial growth
of Curvularia lunata strains CX-3, HNWB-131 and
HNWB-185

P R o R R . [R] A EARRIRS FhkER
7% Duncan [CH 5 M 22 iR 30 4 P<0.05 K722 7 25 Al
F IR [R/INE A8 R 28 Duncan T 8 M 22 K 56 78 P<
0.05 /K¥22 7 5. 3% . Data are mean+SE. Different uppercase
letters on the bars of the same color indicate significant differ-
ence at the P<0.05 level by Duncan’ s new multiple rang test;
different lowercase letters in the same series indicate signifi-
cant difference at the P<0.05 level by Duncan’ s new multiple

rang test.

TE24 hGHRAN12 L: 12 D &4 F 2 ¥ A 2541
75 f HNWB-131 1 HNWB-185 (1) 77 i £t 43 51 K
7.00x10°,1.23x10°/mL £11.03x10°,1.65x10°~/mL,
8 SR TR R 1 77 i (P<0.05) s FEA R
FEEET 8 H A5 {48 HNWB-131 Al HNWB-185
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BIFE 24 WOGIRFM T i i, HB &K T 24 h
B SRR B9 7 A (P<0.05) , ERE =X B Bk AE 34
AT LW EZES . B 7 5182 R Bk
HNWB-131 flIHNWB-185 £ 12 L: 12 D 444 F 894>
AT & R4 5N 68.40% i 58.35% , ¥ I A%
T 24 hGCHRRT 24 h 7RG S50 T B 0 AR A il & 3
(P<0.05) , (HBLA B MR TE AN FDERE AR T T i 3 22
576 24 hBREAME N ACRAR I 2 2B fl - 2R
B 00 I T 2 MR AR Bh B AR 1 4 AR 90 kR (P<
0.05) , 7% I BE IS A5 %07 A f AR PR Ak o0 A= 1
(187 A R A A E T (3R 2) .
2.6 pHXFTAZTATHMAI I

TEAH R pH I 15 3% 3k b, B A 25 4 A8 F B ik
HNWB-131 Il HNWB-185 Fb 5 3 Bk CX-3 il 1 22
ARANE 2 M H S AR RARISAE pH R 7~9 1%
FedE bR K B A pH N 3~6 IO REFE0E A= KA
P B AR CX~3 fEpH 5~11 IS 6 FAE K R
U, W H 5 A0 Bl B R T 22 A K pHL Y BT
(K2-D).

TEpH R 7 F1 8 B REFEIE I, B A A5 70 A8l ed ik
HNWB-131, HNWB-185 Fl 455 2L B #k CX-3 9 7= 1y
TR B KM, 43914 3.20x10°,3.45%10°, 5.33 %

10°4~/mL A1 3.48x10°, 3.47x10°, 5.60x10°~/mL, H.
SRR TR AR A o R TR R R A (P<
0.05,3%2) ; TEAHIF pH 35 4 |, fr H 25 A8 P ik
P14 77 8 R A i 2 0 T A =K R ) ™ 9 i (P<
0.05). 7EpH A7 H8MBEFEL I, B H 25 AR Fh TR
PkHNWB-131 HNWB-185 FIHi = # bk CX-3 43 E
61 & R IR B d KA, 43510 95.60% .91.52%
83.20% #1 94.40% ,76.65% . 80.80% , - 47 7 F T8 k&
HNWB-131 % 43 A5 961 7 i & 6 i 3 = T 1L X vk
(4 43 A6 70 F 1 2k 2% (P<0.05) ; fE AR pH B, 357 1 25
FOLAR b PR 1) 0 A A0 R R G o0 2 v AR
PRI 23 A 1 A 38(P<0.05,42) .
2.7 #FASAETMITAF MR

2 Tk PR T 257 AR o TR Pk HNWB-131
HNWB-185 Fl 2 & ik CX-3 T8 22 A K il 18 FH 8%
U, EC,, 405174 0.58 ,0.52 F10.39 pg/mL, H XA 1A
PRI ECs, 5y TR 2 BRAZ i R 1) EC05 L UKCH A 36
M EC,, 2050 1.97 .1.64 F110.79 pug/mL, H XA
BRI EC,, iR T HE 2 MRAEFI B , BT H 25 p
R X 245 7] TR BB, 3 ) 0 A8 A R R T 24 551 1
BRORRAE A 5 Mk A 1R R PP LA T 2 ) 3 0K A R 7 22
AR TCH BIHITER (£4),

&4 STZEFITE A THAE K CX-3. HNWB-131F1 HNWB-185 & B3 578
Table 4 Toxicity regression equations of five fungicides against Curvularia lunata strains CX-3, HNWB-131 and HNWB-185

T A% Strain 27| Fungicide Toxicit?r?glrilegizfliua tion r EC,/(pug/mL)
CX-3 PN FRIE Propiconazole y=1.05x+5.11 0.98 0.79
2k F 2R Difenoconazole y=0.65x+5.27 0.86 0.39
NHE I ik T4 Filg Pyraclostrobin =0.69x+5.00 0.99 1.00
ik 71 Fiig Kresoxim-methyl - - >500.00
FH L4778 ¢ Thiophanate-methyl - - >1000.00
HNWB-131 N ZR Propiconazole =0.82x+4.76 0.91 1.97
ik F Z Difenoconazole y=0.67x+5.16 0.97 0.58
Nk fik AT i Pyraclostrobin y=0.55x+4.73 0.92 3.10
ik 1 i Kresoxim-methyl - - >500.00
FH LA 1 R Thiophanate-methyl - - >1000.00
HNWB-185 PIERIE Propiconazole »=0.81x+4.83 0.97 1.64
Rk TP 7R Difenoconazole y=0.63x+5.18 0.94 0.52
Nk ik A T Pyraclostrobin 1=0.71x+4.63 0.92 3.28
fiik P T Kresoxim-methyl - - >500.00
FH L% B % Thiophanate-methyl - - >1000.00

x: YN T BXTEL sy SRS R FIAER (. x: Logarithm of fungicide concentration; y: probit converted from inhibition

ratio.



1046 ERE7/ Y Al 474

3 itit

VLA, AR TR L I 5% 30 B 90 v b X 1) K
L5 B TR R H A AR R, A PR A R
A= B 25 4k, (Chang et al., 2020) , P IHASHF SR HE
YA R N 2570 U S 0 S s B kA T T
XF ARG, 25 SR W B AR Rl - f e s
S TR 2B KR B G RS R AUk (H
Xt 245 750 1) SR AR, T D 7 2 o R X P e ko
e EIR IR A B B 22 5] . 22545 (2002) X
TIAGAA 1 4 s 1w B MR T A 2l o, b
A 25 U 22 KR & T M 25°C, 78 25~30°C I =
o T8 B e KA 5 18 81 45 (2009) A5 XL T4 1Y 5 A4
AN TR B BT A S 0 R R 0 AR R R A T R E
I8, G5 SRR AN R B0 Y TR AR B 22 4 K B d R N
30°C, A58 25 T30 2 M A 25 AR R B iR 04 B
2y K AP A fGE T 30°C, S b A FiL T
(I TRRRAHAL . ASBIFTE 4G SR 2 IH B A 25 F0 A8 b i ik
() 0 A 7 A 1 B TR S A R E e 25 57
I il LA 30 °C N5 35 feadi i B R 35°C, it
MR P 22 2E KBl 3 Ry 30°C 1 7™ e i Yk
M35, TEEHEREFE T oKRIX,6—7 AW, iR <
T8 IR EANS EAETAT, T Hha—8 A EAajiE A
W2, PR LA BT T B, B B A S e AR o L
PR R A 5 r= e i A i AR AR AT, R,
of ST FE BT A S AR R 8 A TS Az )
Bt B AR AR

ARBIFFE 25 T SHNLL A Pk P %ot 7 ) 25 AR o
PRI R AT — 2 (4 % R 1, Lk 1 i X L
ABATEYE o I Pk P T 0 T 440 Sk Y SRS N M PR
PR A 2 PRI ), 2 3 e P A b AR F P A
TR I PR 1) B 7 i, DA T R 2R TR e L (E
b2 S R AN TR MOk A i 7 T A Pk BT R 114
AR A — R AL S, T (/N R, 2016) .
UTAE A, U VR A b DX 372 252 1 0 v ¥ 22 T 1) B i
KA, TN R 70 By A& AR A o, LA R 1
(R BREAE K, 1E— A0 UE 52 6 K 25 I 3K 1 7 e i
FR AR T I A (A A PR, 2011) o AHE
FELE IR IR S AR TR A= W e AR AR A
X205 550) ) SRR AR AT, 2 W) e I 9 e IX 75 | K
AR B Y8 H S AR RN AT BB R Tl N MR AR
77 2 A 7 S e T ol 32 4 X ) 5 A 25 I R 9 1)
PR KA . R, X T K A R 4 B 96 I R
HRT I it o R0 Al 2450 B 2556 Bl TR it B Lk T

FRIE— 20728 S s (RIS sl 25 F 22 Al g EH TRT A |
A AP RS E SR G BITIR T R RIS AT, B 1k
PRSP B ARy TR TR SO A IR A

AR A (2019) 3% BfE L IX 3 4 A8 A 25
BRRR BEAT 181 Z2REPE AT, 205 R W B TV L IX 110
BT H A RAH T IR, A0 T eSS B R R T
IKFEIX AL BB 5 XK I A BT A 2578
AR 55 R A 1A A AR, H SRR R A A
Ve A e —E 225 o UL, it — B T 50 %
DX 114 T K 2 FE B -5 R 7 T KR IX ) 2 it
BRI 25 0K 2, DT — 25 W 7 7 M X 6K 25 4t
- SR TR B A G IR . AT FEAUNS 5 M i 250 ik
A7 10 e 2 AT S 2R A IR 0t — 2
KRB 25577 i L 7
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