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1B EXEMRRENKEZEEFSHHERIEELEE

s & B %k B FFED

(TR AR MBI , A0SR VE T Ve = R M SE 5t , Bl Aol a =)
SEATRPIE S, VT 810016)

T AR B & AR R AT K & % 4895 4 (Barley yellow dwarf viruses ,BYDV ) 89 0t 2 %,
T 20152016 4F4 4 R A mlik AW A A AL T T 231 2R R TR GmE, &R
R, AR & E AR TR AT BYDV 51 AL 69 % 45 0% 09 FUE G B K £ 57, 2015—2016 47, B I ik
B & B G T e K k6T gm 3540 B 4 20.40.,22.28.,23.08 .22.34 4= 13.08, Xk 455
FINEESFHRE, AE L s £ -K 28T E20R FHob & ik ik k e £ A a4k 4
w9 AR AR 0 R & R AR AL 0T 3 R T A8 H 0 A A 74.68.71.62.70.36.68.44 .65.17.64.74.,63.29
60.97.55.78.56.42 F» 53.21, 3 X T 50.00, & I A 3 & ; 4 Fr R 9 0R 64 -F 3 JA Hr 48 20 25.00~
50.00 Z 8], R I A Bm ., seoh, KEE REE DK Ak AR & D afed 2RISR,
)& BRIV R B B, A — R AR, AgRPE R B 69 & AR RN R & BYDV )G, 5 B0 #m £
TR, EPRBFRRGERL 28 =K R, A 887%, iRt R KEE ke & hk &
B E i fed 2 20 FEHRFIRK A 16.90% .17.40% .15.04% . 13.13% .18.94% #= 11.57%,
B TR Fn AR K 0 B MK F 348 43.57%.

KEW: DN EEER; AP RS Nk

Evaluation of the resistance of 231 wheat germplasm resources
to Barley yellow dwarf virus

Yan Jiahui Hou Lu Yao Qiang Guo Qingyun’

(Key Laboratory of Agricultural Integrated Pest Management, Scientific Observing and Experimental Station of Crop
Pest in Xining, Ministry of Agriculture; Academy of Agriculture and Forestry Sciences, Qinghai University,
Xining 810016, Qinghai Province, China)

Abstract: To definite the resistance difference of wheat germplasm resources to Barley yellow dwarf vi-
ruses (BYDV), 231 wheat germplasm resources were tested using artificially inoculated with virulifer-
ous aphid Schizaphis graminum using hill plot technique on field in 2015 and 2016. The results showed
that BYDYV resistance were varied significantly among 231 wheat germplasm resources. The disease in-
dexes of Kequn, Jiamabaimangmai, Mosha, Liijjiankou and Huimutou were 20.40, 22.28, 23.08, 22.34
and 13.08, respectively, showed resistance to BYDV in 2015—2016. In contrast, Tuanjichongkemai-K,
Hong’ aizi, Dingxingzai, Handixiaomai, Xiaohonglang, Langtoumai, Zhengbaimao, Jinbaoyin, Hongsi-
leng, Chikexumai and Hesuibanmai of which the disease indexes were 74.68, 71.62, 70.36, 68.44, 65.17,
64.74, 63.29, 60.97, 55.78, 56.42 and 53.21, respectively, for these wheat germplasm resources of which
the disease indexes all was higher than 50.00, were considered to be highly susceptible to BYDV. The

rest wheat germplasm resources with disease indexes ranging from 25.0 to 50.00 were susceptible to BY -
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DV. Furthermore, six wheat germplasm resources, Changmangmang, Bingtangsexiaomai, Sumai, Hong-

pimai, Xiaohongsui and Qinglanmai, which showed susceptible to BYDV on early stage but alleviated

or disappeared at grain-filling stage, these six wheat germplasm resources showed tolerance to BYDV.

Significant difference was observed on yield loss when wheat germplasm resources contained different

resistance were infected with BYDV. The yield loss of the germplasm resource, Lijjiankou was 8.87%,

followed by tolerant varieties, Changmangmang, Bingtangsexiaomai, Sumai, Hongpimai, Xiaohongsui
and Qinglanmai, with 16.90%, 17.40%, 15.04%, 13.13%, 18.94% and 11.57% vyield loss, respectively,
while susceptible variety Hesuibanmai showed the yield loss as high as 43.57%.

Key words: wheat yellow dwarf disease; germplasm; resistance identification; hill plot technique

JINFE VIR A At R Bl PNl R A PR
W EE (Barley yellow dwarf virus ,BYDV ) {2 45|
&, LR RE . BYDV T20 22 50 4548 1 IR AE
3 FE AR AR JE 0 Bl & B, 200 7 5 R B IR B L
FE AN FR S K 22 80920 (Oswald & Houston, 1951),
FEE N RERR R /N BRI o /NI i i 2 th M
AT VT 3 /N2 I 20%~30% , 7 FE B AT
K 50% VA L, WERR R /NS 1 0 (0 I e
(Conti et al., 1990) . 7EFRIE/INAE F7 X, il At |
POIE R ARAC ALK, /INAZ BT ¥ R 2 3 i
FREETR 20% LA L A3 A 5 ™ o X s i 50%
(S, 20005 5K SO 5, 20095 2515 %5, 2010) .
UTAE R, B2 AR AR R | X T 07 H 4 2
BEURIRAEIC N AT R, (A5 /N O A6 3R A &2 9
Z #(Wang & Zhou, 2003 ; #4755 ,2011; EES %,
2016) . 2010 4F , /NAZ BORR IR TE 75 1R AR 42 IX rh
JERR R WAT , CBCNIRAE 22 2577 & T8 1) 55 R gy
CEVEFXIHE, 2011) o ASIREUZL P8 A % B, 2013 4F
FI1 2014 4F /N A7 BRI 70 75 1648 TV 22 XAy St vp 3
i EE & A= 5 2015 4R I AR AE X (R B &1k
B RALE Ak B /N R AR R P R R
ML X R A, B A AR 7.34 7 hm?, Hiph L&
INAZ 1,34 J7 hm?, /N2 4 7 hm?, 5 R 2 J7 hm?;
FEFEAZ AL IX, K AR T R 24 0.5 T3 hm?, 5 S 3% im
TR 40%. RIUL , A RLBT R /N2 B o 3% [l /N2
R e HA R X Y AR B A AL ik
SRR S A

FE /N 33 G = X BYDV A S BT
(Fedak et al.,2001) , {4 1 Nl 36K Bav 1 7E it
i Pl Anza H g 58 78 Ok (Singh, 1993) o Bdvi Xf
BYDV-MAV ¥k 2 HAT— & il o , A R fift it e
JE AT IR B AR U, (AR P B BYDV R R
FESE AR = o T A AR R B R BRI (3L, 2007) 6
H T, X BYDV 30 G sl = H1 A0 A b IR 3 47

1EF K Hordeum vulgare L. . VK% J& Agropyron &
# V& Elytrigia Y7 & Elymus J5 5 & Leymus |
56 78 Roegneria 55 1 JLFN/INAZ L A8 ) (Tao
et al.,2012; Wang et al., 2013; Song et al.,2014) ,{H.
Wik BB T A BN ZE IR A — i RE, A2
SO SRR R T TR AR B R 2
BTG i AP A D (T RE SR A5, 20105 FHE 2555, 20145
TRAEARAE, 2014) IR, i — 2B et (i ) BYDV /)y
2 RO TR I B TR BoAA 28 R R E R TERL

IR H =R, R AW K E 0
K(BYDV) | af £ (VN ) FIAERE A A (i ) 3 4~ 3F
e HEYIWHX 3R T3 S RE IR
FPERRF A E R T U A S T AR PR
BE VIR OC , ME LAV P fi e, [R]BsH P Ak 24 24
ARINF B 5y 5 | RS PRI T YL A5 (R, PR, 6 7 AN
PO A R BIROe H i a AT A AR T
(k3G RN 55 ,2005) o 0 HAGHEE /N SR
PO IR IR AR XS B = | 5 A/ INAZ b i R S
G IF RO YRS, DO R0 A
I, A BT R I 125 T 2015—2016 4F- X 231 {43 42
R BT FEIRHEA THUME S , T EHT () M s, LU
RN B B A HEES AR, [ SRR R
o 22 PR B HE AR 0 -
1 Rl 575%E
1.1 #F#y

B i A - 231 9 2 SR BT RE IR 1Y I AR
MREL A B V% 35 1 b I 98 A 5T 9508 52 0y P 4
i, HAF IS BYDV I GAV 5 PAV #E R, 42
IR LG 2 — X WF Schizaphis graminum 27 & 5
Sitobion avenae , 3] {1 AV B 7 BEAE Y ORAF BT 5
Frdefit . JCREWAAE/NAZ SR BT e 5 S AR
BB 14 h: 10 h BEACRE 21°C/18°C DGR 5H
JE4500 Ix N TAMEFE T . BIRIRAETEREL: I,
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rn PR R B ER OB B AR AR A 5 T 4
HE BT ARG IR SR AR Th R 2

24550 AL ES < 70% nik LUk (imidacloprid ) 7K 43
R, WL AERH A IR A F] . GXZ-380C N T-X
A, TUVLR AR s MATABI 5 12X 16 AU 25
i PHPE RN
1.2 Fik
121 D EFEBRE L RFEE RS

XF 2015 4EF1 2016 475 134 /N2 s H ] A
IRKRTRIE AT A , DL R e b AT 483 .
il b R PR/ N2 VI AR e X S 1 B AN B
T8 R BA BRI S M/ N A AR b
7 2 R LG R i SRR iRl ) s A
(it A IR R 7K SF ) R B (A b 22) B9 100 B
T RN A2 S s HURE , P Sk A A BB 2 m DA
b A 3 AR IR EURE , B SR A SO B, IR TR
DL IR . KR =R R A SRR <
100%., i BRI A2 11 (1983 ) Ay 7 0 2 0 A T A
JE B AR ER : AR <SP 52 IE : 5Po< IR HE<10%; 4%
FE D T 2 15%< 0 22 <20% 5 T BE A 44 - 20%< K
R<35% 5 T : 35%< R I HE<45% 5 T IR T : 45%<
RIFFE<50% ; KIAT : KWiH=50%.
1.2.2 & AP HR W 6 m i 2 X I

HH (A1 7k 25 0 IR 7R T 148 R MR e A )
PRI ST T FH R E DL R4 T 35 0y 2
e ARG R o 3 o S5 VR A A I A 5 AR 4 0
JCHE 0.25 m, B CHEFD 8~10 K7, 47 0.35 m, 54
FE 3, AR AITC T 4 43 50 Sk S it BECRD
U XTI, BRI, IO EE i E AR BYDV 1Y
2 em 7 B AE T FO/NEE b OB T T AR SR A 1A
B2 do SRJEHET A I U R R 0 /N BT
22 o BERT AR R T NS T4, R Be 2y 5 Sk I e, 432
PR RE 7N 3 B HFE 5 d, Wit 70% Ntk HLmkK
SRR it R 45 g/hm?, SR T30/ N A R 1R
26, Z JE B A i 1 Rt Ha bk, 4 22t 3 Yk, B 1k
RSN BRI A TAE RN -
1.2.3 &AW K R LA S

TE/NZE ARV I 22 RE I 0 A A i A LR TR O
TSR RIRDN St o RPN PRI B4l ==
JETRN(1986) B 11 G0 7 bR fEEA TR0 By . 0 9 . fik
PR 19030 A Ak s 2 S R 1 R4k
3G MR 2 Ak 4 9 Ak 1/4, R
1R EAk 590 B AR 14 TR 2 itk
6 J% Ak 7 9 TR R AR R 1 B A

8 2 . TN BNt R 2 ot Ak 9 9 MR AR AL B
REFHAE ; 10 90 MEMRAR AL B35 Nl . IR 5 4K
KA £ /N7 b Bl R B Il ) o 1 o J < o 1 46 >
50.00 ; JBE : 25.00<45 15 48 50<50.00 ; H005 : 5 15 45
$<25.00 (k&= FE T, 1986) o 0 15 15 %=
> AR <A 25 DR 550 /el A S o< i
I HARTRAE ) x 1005 955 155 F £ R A = (P51 e 1
TR I 15 850 AR T RS FE $0<100% .
124 DEFFREFGNZ

INZ G L 45 ORI A A B A TR
A /NZ Y BYDV JG =ik R it
PR =B/ N FpF TR AN 22 MR 7 T-r
) /MEER/NE R T R E < 100%.
1.3 EIBSH

IR s R ] DPS 13.0 8K {4 - 47 58150, i
JH Tukey HSD %15 15 48 1 ™ i 401 R R DL KO 1
BRI T 22 57 o B AR

2 EREHMH

21 MEEEFHBELZRRE

2015 4E 5 M VR A 22 T /N B B e
W, RIRFLH 22.00% , R R A AEAY 52016 4F /)
2 W S IR A , IR 20 9.00% , WERE K
A4, TR, 2015—2016 45 422 i 3% 5 &
I5 , S X} 1 B 280 2% 9 SRk 100.00% , B g Xt FE G £
4 AT R R W IR PN AR K R, IR R AR
B o UL ISR T, Tl LA TP 4 e v
Hr, 25 R0 5
22 ERMRBRFRENMFELEELER

231 oy 2 ZEFp R IR HTPE S5 2 45 R R AN TR
R PP TR AT SR BT A e 2 5. T A
GEA 5T K LR T X4FE RN INER B
LA R AR LLDURS IRFENEE R
T 2015—2016 4F 1) ~F- ¥ 55 15 45 £ 53 0 hy 74.68.
71.62.70.36.68.44.65.17 .64.74 .63.29..60.97..55.78 |
56.42 F253.21, ¥R T-50.00, K K Erik, sofE
FREATEE BRTD G UL KAk S e 18 500y
o4 20.40.22.28 .23.08 ,22.34 11 13.08 , & L H 4 -
BT . ARG SRS 807 25.00~50.00 Z [1H] , 3=
PR (1)
2.3 INEFMREFFEBLEBYDV EHIRENK

HH [ A 25 5 R R eo e K /N 5
ST A INCLREFNTT 24 22 FEVE I A o s 48 B0 i
ANTHRTI, PR R AR 3533314 9.38% . 10.22%
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SIS R T E 7315, BRI, R R
K 42.95%, FIHRK ST KMECNE IR A
FEISE Ho= i, R B R 11.57%~18.94% A& /NLLHEFIT 2 2 % BYDV B — & By it 1k
Z 0], TR R T A TR A 71 (BR2),

F1 20152016 FEEXMF R EMBRRHILEEER

Table 1 Evaluations of wheat germplasm resources for resistance to wheat yellow dwarf disease

11.26% .11.67% . 14.47% F1 14.39% , 15 I 7F 13X B A=
B PN I B F S o IR AY B R R R IR DR

F I FTHUR TR EL Disease index HOPEREN
Wheat germplasm resource 2015 2016 S Average Resistance

14541727 -K Tuanjiehongkemai-K 74.56+0.58 74.80+£0.76 74.68+0.65 a HS
Z1J%T Hong aizi 71.33+0.92 71.90+1.16 71.62+1.02 b HS
Bl (&R R ) Abo (Susceptible CK) 71.11£1.03 72.54+0.98 71.83+1.16 b HS
SE 242 Dingxingzhai 69.80:£0.66 70.91£0.72 70.36+0.84 ¢ HS
B /A Handixiaomai 67.35+0.94 69.53+0.95 68.44x1.39 d HS
/NETAR Xiaohonglang 65.18+0.83 65.15+0.64 65.17+0.66 € HS
k4 Langtoumai 64.25+1.01 65.23+0.80 64.74+0.95 e HS
1419 ¢ Zhengbaimao 63.66+0.96 62.91+0.77 63.29+0.86 f HS
4I4R Jinbaoyin 60.97+1.25 60.97+0.48 60.97+0.80 g HS
21 DU Hongsileng 55.95+0.96 55.60+0.51 55.78+0.68 h HS
Jr7e45i# Chikexumai 54.55+1.54 58.27+0.71 56.4242.12 g HS
M A Hesuibanmai 53.77+1.69 52.64+0.71 53.21+1.23 i HS
i Kequn 20.69+1.41 20.100.81 20.40+1.04 k R

JNBRE 2 Jiamabaimangmai 22.16+1.49 22.39+0.70 22.28+1.00 j R

H&7P Mosha 22.66+1.16 23.50+0.74 23.08+0.95 j R

£ L1 Liijiankou 22.76+0.77 21.91+0.70 22.34+0.79 R

KAk Huimutou 14.05+0.89 12.1140.64 13.08+1.18 1 R

rF4(H %t IR) Zhong 4 (Resistance CK) 13.35+1.13 14.18+0.86 13.77+0.98 1 R

HS: =/ R: il RPEIRN TP Bbri 2 . [FOVER G AR 75378 4 Tukey HSD IEK S0 7F P<0.05 KT 25 5 5k
% . HS: Highly susceptible; R: resistance. Data are mean+SD. Different letters in the same column indicate significant difference
at P<0.05 level by Tukey HSD test.

R2 AEZHBREEAZXMRABRRETHSERARBEREETL
Table 2 Change of disease index at jointing and grain-filling stages of wheat germplasm resources infected

by Barley yellow dwarf virus

: Y T8 %X Disease index PR g R
AN .
Wheat germplasm resource Ho R FEARE (%) Yield loss rate
Jointing stage ~ Grain-filling stage ~ Reduction rate (%)

£ 51" Changmangmang 27.54+0.84 ¢ 18.16£0.51 ¢ 9.38+0.79 d 16.90+1.23 ¢
VKB €8 /N4 Bingtangsexiaomai 28.00+0.78 € 17.78+0.38 e 10.22+1.13 cd 17.40+1.26 be
757 Sumai 33.10+0.29 d 21.84+0.43 ¢ 11.26+0.38 be 15.0420.76 d
21 iz % Hongpimai 33.07+0.20 d 21.39+1.03 cd 11.67£0.85 b 13.13+£0.28 ¢
/INZIFE Xiaohongsui 34.91+0.71 ¢ 20.44+0.79 d 14.47+£0.39 a 18.94£1.07 b
24 Qinglanmai 39.10+0.62 b 24.71£0.44 b 14.39+£0.92 a 11.57£0.26 ¢
Hr4(30%HIR) Zhong 4 (Resistance CK) 13.38£1.13 f 13.35+1.13 f 0.03+0.04 ¢ 8.29+1.79 a
B[l (R %R ) Abo (Susceptible CK) 71.11+1.03 a 73.15+0.80 a -2.05+0.26 f 42.95+0.62 f

R IR OG0 2015—2016 4 2 4R 298, R P8l - P8 pnifi2e o [RISEOHE 5 A [R) 7 BE3R 7R 28 Tukey HSD
KIS TE P<0.05 /K- 2253 . 3% . Disease index are the average data in 2015—2016. Data are mean+SD. Different letters in the

same column indicate significant difference at P<0.05 level by Tukey HSD test.
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2.4 BYDVEREX/NEFEREM

BYDV {45 , AN R L5 AN F . B
BRIRLZR UL T BB VD SR MR T2 RACK I
2 0 9 K 8.87%.9.53% . 12.10% ., 12.42% FiI
12.96%, i 95 B YRS 150 VKB (/N 32 (IR A2 4z
% NCLRERNE 2242 WP PR FARIKK 16.90%

17.40% . 15.04% . 13.13% ., 18.94% F1 11.57%., Tfij &
I GEUR AR AR A2 7=t i 2 6k 43.57% , A0 Fif
39 B TR P 7 A0 R 8 5 SR R RN LU A A B 2
S 3) . RUEA PO AP Y 22 28 5 e I
P BE 1R e Ji X HL = s AR /)N T o J8di 9 5 e
MR, = i R R .

R3 EXMARBBREAEZRRREENNETHER = EIRKHM

Table 3 Influences of thousand kernel weight of wheat germplasm resources infected with Barley yellow dwarf virus

and the yield losses caused by disease

JINEE ki H Thousand kernel weight (g) PR (%)

Wheat germplasm resource IR Infected host {dtEE MKk Health host Yield loss rate
JIPRE 1522 Jiamabaimangbai 37.52+0.38 b 42.85+0.33 ab 12.42+1.45k
M14541 723 -K Tuanjiehongkemai-K 22.23+0.83 ij 35.68+0.51 fg 37.71+1.50 ¢
K Changmangmang 31.51+0.31 gh 37.9240.37 de 16.90+1.23 ij
V) Mosha 39.96+0.41 a 44.17+0.17 a 9.53+0.59 1
TE MFE Dingxingzhai 22.79+0.39 i 36.26+0.87 fg 37.12+1.54 ¢
/N4 Handixiaomai 24.254+0.83 de 39.79+0.43 fg 39.07+1.43 de
£EDL I Liijiankou 30.99+0.39 k 34.0120.55 de 8.87£0.73 1
21 Ji7 4 Hongpimai 32.23+0.18 gh 37.11£0.24 de 13.13+£0.28 k
/IR Xiaohonglang 22.054+0.14 ¢ 41.65+0.42 fg 47.04+0.86 a
sk % Langtoumai 25.52+0.82 fg 38.89+0.65 f 34.40+1.43 f
TETE Kequn 30.57+0.43 jk 34.78+0.48 de 12.10+0.04 k
4% fu4R Jinbaoying 21.93+0.47 1 32.78+0.23 fg 33.104+0.98 fg
Z1PU#% Hongsileng 21.13+0.60 ef 39.06+0.46 g 45.90+1.79 a
/NI FE Xiaohongsui 29.79+0.27 i 36.76+0.18 ¢ 18.94+1.07 h
FH 224 Qinglanmai 33.86+9.29 a 44.23+0.32 cd 11.5740.26 k
£19%F Hong aizi 23.47+0.55 cd 40.23+0.33 fg 41.68+1.02 be
14+ F1 & Zhengbaimao 22.94+0.47 gh 38.21+0.26 fg 39.97+1.61 cd
JASK Huimutou 30.70+0.61 ij 35.27+0.44 de 12.96+0.65 k
MRFESIA Chikexumai 24.96+0.78 i 36.67+0.37 f 31.94+1.46 g
FHEA 2 Hesuibanmai 22.59+0.48 cd 40.04+0.22 fg 43.57+1.05b
VKB (G /NAZ Bingtangsexiaomai 35.71+0.84 b 43.23+0.36 be 17.401.26 hi
FhZ% Sumai 37.55+0.71 a 44.19+0.47 ab 15.04+0.76 j
Hr4(HUR%HIR) Zhong 4 (Resistance CK) 22.16+0.28 fg 38.85+0.90 fg 42.95+0.62 b
R (2% % IR ) Abo (Susceptible CK) 31.56+0.61 jk 34.4140.25 de 8.29+1.79 1

BRI bR e 2% o R EHE 5 AN A 2 B8 78 48 Tukey HSD A6 36 75 P<0.05 /K F-22 5% il % . Data are mean+
SD. Different letters in the same column indicate significant difference at P<0.05 level by Tukey HSD test.

3 it

FH ] 1 2R 24 S5 RN A 8 19 g T FH )
PUMESEE . HIE] A SR A e AR AEAS AR I A
P TR A g i B , ol D e T A, (X RR 7 ik BT

I ARG UPE S8 BIRIR T e B B . ASBIFFE R FH I 2
FH A N T3 Fh 28 5 5 ik, IR BYDV & i 242 i 4%
T 22 W 04) 1B Bh 28 32 S A S R R 5 ) 143 B
B, FEUEE L BUR AR R 22 S, T 75
) 2 B SR AN 8 T N T ] AAR Sl bk
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— AN (A R T B PR AR R R

AWFFARFCTT 1B RAMBLE BV E DS B R
S PR ST 58 U5 A2 A0 T, WA 213 4 22 2R T 9 R
JEYUE R S RE o 45 R, fE T W] $: R BYDV
Jei o FEA I v R X6 R BT A0 Sk 100.00% , B
XTGP 4 (R B R, TG IR BE R N A R R
U ¥R, UL AR IR Ty , T AR Th e
EVEH, SR B nT SRR ) . RS 2 4
IS, BT A A RS R B P2 S . AR
SE NI I8 SR BRI A2 R VD (B L R
A3k S AR TR, 3 T 0 IR AR B G SE
NGB, e R AR AN, AT ATE R A /N
BRI R DB s E 4L B ML B AR ATAR
b DX ; 1510 PKBE N DR EE L FE AT
FEFNT 22 32 6 22 M B IR AR IR i i e HE K
T 48 EH BN TR, K 4 (Baul-
combe, 2004 ) , [ B JER YL FE 5 X 3X 6 /22 3 Fh i 9%
TSR 7= 5 52 M /0N, 77 i 40 K R AR 11.57%~18.94%
Z[E]  AH = H 451 2K -2 35 15.50% , 1 e Ja it /s
ST P R0 e 383K 47.04% , FEW1IX 6 /T il o
B SR B — 2 AT AEATIAS B K T A
[ A= 7= 0 o 3k 5 kAR 45 (2014) (BLBSF (2017)
1 8 38 /N T AR AN AR b R A S5 18 A
W4

X TN 22 B i P I 0 2 2 B FE BT
9o AL 3 N7 1T, F [ 2 6T/ N2 T T B R
T REWFIT , K IR A G /N2 S 22 S s
T (CXHTESE,2014) , 3% 5 ABIFTE 45 S s o P45
ZH—E H 2020 50 4F /N B B IR LA
K, N AhaE 3 RIOF J T K & i s R IR Y T
VE 24 R 1k B /NG E R 12 Hh 1 o & B ECIE 1)
Ui B OB R B ) (AN, a3z
B A % LAY X BYDV See ol it (5K
HHERISE R, 2005 XIHTEAE,2014) o ABFSE I 1E
(1) 5 AR GE IR AN 6 453 T 6 R A BT PR 7K 7 Sy FH
AW TR = i s 2 041 48
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