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WP CCOTFRR A5 BRI VAR B35 s O AR (P,) JZE M R (E) 23 5 F K& 93. 27% .68, 34 %, 5 /™ T JF 11 4
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Lucerne common leaf spot (Pseudopeziza medicaginis ) decreases the photosynthetic

performance and forage quality of Medicago sativa

LI Yang, SHI Juan®, CUI Na-Na, HAN Yu
The Agricultural School , Ningxia University , Yinchuan 750021, China

Abstract: The aim of this study was to determine the effect of common leaf spot on the photosynthetic perform-
ance and forage quality of alfalfa, and to evaluate the importance of this disease. Five indices of photosynthetic
performance were measured in diseased and healthy leaves using an LLI-6400 photosynthetic analyzer, and the
concentrations of 10 nutrients were determined in diseased and healthy leaves and stems. The results showed
that the ash, acid detergent fiber (ADF), neutral detergent fiber (NDF), calcium (Ca), tannin, and total phe-
nols content in diseased leaves was 19. 94%, 71.21%, 39.68%, 136.42%, 21.93% and 50. 55% higher, re-
spectively, than their corresponding contents in healthy leaves; the correlation coefficient for each of these in-
dexes with disease severity was 0. 95, 0. 95, 0.91, 0. 85, 0.89, and 0. 85, respectively. Crude protein (CP)
and potassium (K) content was decreased by 15.67% and 29.91% ., respectively, in diseased leaves, and their

respective correlation coefficients with disease severity were —0. 99 and —0. 86. Crude fat (EE) and phosphor-
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us (P) contents were decreased in diseased leaves, but they were not significantly correlated with disease sever-
ity. Correlations between nutrient indexes and disease severity were not determined for stem material, but the
ash and NDF contents were lower in diseased stems than in healthy stems., while other nutrients showed the
same trends as observed in diseased leaves. Compared with healthy leaves, diseased leaves showed a higher in-
tercellular CO, concentration (C;), but this was not correlated with disease severity. The net photosynthetic
rate (P,) and transpiration rate (E) of diseased leaves decreased by 93.27% and 68. 34% , and their correlation
coefficients with disease severity were —0. 82 and —0. 86, respectively. Stomatal conductance (G,) and water
use efficiency (WUE) tended to be lower in diseased leaves than in healthy ones, but they were not significantly
correlated with disease severity. There was no significant correlation between leaf P content and photosynthetic
parameters; however, there were extremely significant or significant correlations between other quality indices
and P, and E. In a principal components analysis of leaf quality and photosynthetic performance data, principal
component 1 accounted for 80. 94% of data variance and showed positive coefficients for ash, ADF, NDF, Ca,
tannins, total phenols, and C;, and negative coefficients for CP, EE, K, P,, E, G,, and WUE. In conclusion,
common leaf spot negatively affects the quality and photosynthesis of alfalfa, and also affects the interaction be-
tween photosynthetic performance and forage quality.

Key words: Pseudopeziza medicaginis; alfalfa (Medicago sativa); common leaf spot; quality; photosynthetic

EAE1E (Medicago sativa) VER LT B 2 4E A2 GORHHCE , J2& B0 Ml A B £ 35 0l & i 09 40 o B Al AN AN SZ
P AL 7 AR OSBRSS IR B R I AR A AR R BRI R A R R aE S B
TEE RS A R L R E R E RN AEY RN R - O HRE R E Ll T R (Pseudo-
pexiza medicaginis) {2 Y51 K WIAE BRI 2 TH FH 15 R DX 8 2200 22— 3% I R A S U™ F R N I A
i B B ELAR A A R SO AR S B T S BOR B W RN E N L [ A A X A R B
AT T RGEMIRA MBS R T BT ) 55 & A S AT O B A 7 i A R s e AR W R
Aot G i 11 A B A A B RN T Y 43 A A O R 5 T L B o T T 1Y AR 2 R AR T 1 2 i 2 L
S WS AE SN N A DUAR BERT AL e R Y DL 8 5 B R0 B YA DA B B R R A TR A
WK .

J6E E TN AL B A BIL I8 1 L Al 4y 50 B it 2 AR A8 Y o A R ) . TSR MY R R R G
Tt R A IR AR R AL BRI AR R A RS OG A TR ) S BOE A HUR TR R DG S Bt
R ACAE F o DT B8 A 06 A M I o B s S50 X AS [] 7™ B 48 BRI A i R AT O A SR A T E L & L
B G RS R AR R R O B A O SR HLS ™ E B G MER B2  TR A A AN [ M R A B X A
J A5V A 2 00 LA K = 35 22 [8] (R AR DG A » Dy BTG 45 #9120 T e % 3 A ot J5i T e ) 2 BRI 4 A3 7 S I
1 HE5FE®
1.1 At

SR RE b 5 T 7 S R L X P 1 LK £ B A 5 (N 35739, 9017, E 106704, 477", 4K 2000 m) ., & R4
RBEAE AU s AR 5 C AR R —25. 7 C 4 Ul 31. 4 C4FT0R I 124 ds R4 H B 2229 b
AR RE KB 745 mm, 7.8 H O REK e RS R S b e - 14 pH (B 8. 33" E A ML AEBR O 10 4E LA
.
L2 XBHMH

L0 E e R N BT R X 4x (Medicago sativa cv. Algonquin) , T 2016 4 9 A F A5 3 HEIE W 1T R4,
1.3 KBt 55 %
L3.1 BHRE\BRIGHR BB GO R 5 S R R BT ORI LB . R4 5 g B0
TERETCHGHE s T A HE 5 A K LLF GBI ARSI T AR A 5200 5 1T 2 B 6~ 10 A~ O BE 11 FX g i T B ) 6 060 ~
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25%0) 5 [ 9 g BE 11~20 A~ Gl B 181 FL Ry b 1o B 26 260 ~ 50200 5 IV 4 - S BE 20 A4S LA _E G B 1 A8 > i 1 B A
50200, ZEFFAr N 2 90, B0, 0 S fa Rl s T K- 8 .
1.3.2 HUREmS A] K 7 2% T 2016 4 9 A v d) 2T ) BIE AE B BT SR SR BE AT R B . R BOR A 10
hm? (200 m X600 m) 1) 1 1& &t o >R FH T s BORE 3 B 450 50 m® (5 m X 10 m) , DAXT A 4k e AL 2E B 100 #k , 2= 500
PR FHARAS I [E 5 4 4 18] S5 36 % R A7 20 905 ah B E o
1.3.3 @ JsdE bR gl E AN TR 9 i T ZE A R E SR 4> CHLA B CP, crude protein; HLAR I EE, e-
ther extract; # K4 Ash; BRIEVEL L4 ADF,acid detergent fiber; PR & £ 4 NDF, neutral detergent fiber;
5 Ca,calcium; 8 P, phosphorus; # K, potassium) & 7% 5 K 2 & 2 B 4 7™ i B it 4 5 4 I v o0 ) 8 B 07
TRV AT I AE TR SR A 0 B R I E
1.3.4 SBHERIE TESS 3 TEH A EAEHA . T 9. 00— 11 00 S B 58 & i, A ] LI-6400 {8 #5 0% 54X
bR D ERER AR AT M E &S HEER (P, . net photosynthetic rate) \ 75l # K (E, transpiration rate) . Jii§
[B] CO, ¥ EF (C;, intercellular CO, concentration) fI’ 5, L F FF (G, . stomatal conductance) , i & K #— g, M-
AT 3 it Jr A R EE I 3 . KA FIHRCE (WUE, water use efficiency) LIA 0 WUE=P,/E*" i}
B
1.4 %itoH

M Microsoft Excel 2007 #4744 AL, DPS 7. 0 #4748 Hr £ 8 HBCR A LSD 3% .

2 HZREHSH

2.1 XELF T A

2 1 AT, B S T R R R L LR T (CPY VKL T (EE) F e (KD & B B R [, St 4H 1L,
CP FF#& 15.67% . EE FFREAF] 12.16 %, K FFE 29. 91 % ; B (P) & & s/ 4. 48 % ML K 43 (Ash) R Uk 15 2F 4k
(ADE) | PE PR I 47 45 (NDF) 85 (Ca) L B3 i & & B B 7H & S @t AH L, AshFH 19, 94 % . ADFFH

£1 FRABHFAECEEEEMHRIRERTEIRRERISSE(TOR)

Table 1 Contents of quality index components of alfalfa leaves and stems in different common leaf spot severity (dry matter)

it I Jr Disease severity (leal) ZXFF Disease severity (stem)

Quality index 0 1 11 1 I\ 0 I

A F BT Crude protein 30.3840.41A  28.83£0.20B 27.96+0.38BC 27.23£0.16C  25.6240.34D 10.24£0.22A  6.93£0.29B
(CP, Y0
.0140.02A

MG Wi Ether extract 6.99+0.37A .264+0.05B

(EE, %

(521

.814+0. 14AB 5.7740.15B

jo2

.0140.22B 6.1440.13B

o2}

(521

MUKy Ash (Y0 10.33£0.03D  11.3540.06C 11.5040.01C 11.74£0. 03B 12.3940. 02A 9.5540.14A  6.5840.01B

PR T PR VA £ 4 Acid 9.1740.88C  11.9941.28BC 14.4040.11AB 14.4940.23AB 15.70+0.17A  38.71+0.25B  47.1640. 25A
detergent fiber (ADF, %)

P R ¥ 2T 4 Neutral 18.6040.18D  21.9140.40C 23.34=0.14B  22.4740.12BC 25.9840.21A  49.0840.20a  42.2841.76b
detergent fiber (NDF, %)

#5 Calcium (Ca, pg/mg) 4.97£0.08D  10.16+£0.06C 10.38+0.06C 10.97+0.02B  11.7540. 19A 0.30+0.05B 3.7740. 08A

i Phosphorus (P, %) 0.6740.02a 0.6240.02ab  0.6040.02b 0.66=40.01ab 0. 64=40. 02ab 2.1940.01a 2.1740.0la
# Potassium (K, %) 3.21+0.05A 2.50+0.05BC 2.554+0.00B 2.40+0.00C 2.25+0.00D 3.92+0. 00A 1.6940.05B
7 Tannins (pug/mg) 3.4240.05B 3.94+0.10A  3.924+0. 14A 4.17+0.07A 4,.1640. 03A 1.2940. 09a 1.4540.01a
B Total phenolics 203.86+7.82C 274.14+3.64B 288.86+3.28AB 306.92+8.43A 298.58+6.61AB 82.19+2.00b 106.08+5.09a
(pg/mg)

[F AT A E/ING F i 2R 22 7 B 2 (P<<0. 05) , N[AKE F R R R 22 3k B % (P<<0.01), FIA, Different small letters in the same line mean sig-

nificant differences (P<C0. 05). Different capital letters in the same line mean extremely significant differences (P<Z0. 01). The same below.
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71.21% . NDF Jt7& 39. 68% ,Ca Jh & 136. 4220, o7 Tk 21. 64 %, Sl T & 46. 46 %0, Z2FF /5 , ADF . Ca &
B F AN (P<<0. 01) . M & & B E B (P<<0. 05) .CP.EE,Ash K & & g F /> (P<<0.01) .NDF & &
i F WD (P<C0. 05) P AR T & BB AR i 3 (P>>0.05)

W O B 5 BRE 0 1 T 4 A DG A3 BT R BT R 43 (Ash) (R PR VR I 41 4 (ADF) & 4t 5 )™ 3 AR B 3
TEAH O, H PR IR 21 4 (NDF) 55 (Ca) BT S s My & it 5™ 8 B i 38 B A OGS ML 1 (CP) & i 5 7™ 3 B A I 2
AR, B (KO 25 5 ™ 5 3 I 3 00 A0 G BLAR 5 CEED B (P) & 2 3 B 5 7™ 8 R fRH DG 3, (H A Se v R
W, DVEE N AR SR & o R AR &, g7 A g5 R, CPLAsh,ADF NDF J5 B 400 55 B 4f 5 Ca,
KLOHog By B A R EEP S E B AE 2GR 2,

R2 BHRECEESHEMN R ®RBEXNE

Table 2 Correlation between common leaf spot severity and quality of alfalfa leaves

SRR FR Quality index A RHL - hE 2B R? [8] 9 J5 F# Regression equation
FL 4 1 i Crude protein (CP) —0.99"~* 0. 9804 y=—1.112x+30. 228
MW Ether extract (EE) —0.48 0.2284 y=—0.15x+6. 444
LK 4y Ash 0.95** 0.9105 y=0.451x+10.56
BRIEVE W4T 4 Acid detergent fiber (ADF) 0.95** 0.8952 y=1.556x1+10.038
PP PR % 2T 4E Neutral detergent fiber (NDF) 0.91" 0.8274 y=1.532x+19. 396
5 Calcium (Ca) 0.85" 0.7158 y=1.437x46.772
% Phosphorus (P) —0.11 0.0122 y=—0.002x+0. 642
# Potassium (K) —0.86" 0. 7480 y=—0.202x+2. 986
B Tannins 0.89" 0.7893 y=0.171x+3.58
Ly Total phenolics 0.85" 0.7233 y=22.222x+230.03

%, % % ARIFERIESYUM 1I%KEERBE, x, % x significant at 5% and 1%, respectively.

2.2 FARAERG A

Hi 3% 3 AT, S0 R R A B B T R RS 0 i il S R WY R R R BN BRI 20 A DA
B AR (PO AU @ 6. 76 %0, ME 18] CO, ¥ B (Co Hufdnt 38 hm 53. 31% , 8 B R (E) LT %
(GO HIK A FI S (WUE) R 30 % LA |

R3I TRAFEEEBRREEELAERSH

Table 3 Parameter of photosynthetic indexes of alfalfa leaves in different common leaf spot severity

J% i B Disease severity
0 1 II Il v

#4532 Net photosynthetic rate (P, ;Lmol/mZ .s) 11.2540. 90A 2.77+0.79B 4.21+0.57BC 2.5940. 73BC 0.76=+0. 42C

Y64 38 7 Photosynthetic index

Mafa] CO. ¥ BF Intercellular CO. concentration (Ci, 232.41455.98b 311.17+33.53ab 328.70+£42.02ab 285.57+30.46ab 356.31+18. 34a

pmol/mol)

Z% J# 3 R Transpiration rate (E, mmol/m? « s) 2.89+0.93a 1.5440. 50ab 1.2040. 26b 0.92+0.21b 1.0040. 45b
K ALFE Stomatal conductance (Gy, mol/m? + s) 0. 154-0. 05a 0.0740. 04a 0. 124-0. 05a 0.064-0. 01a 0.0940. 02a
K4y R 3% Water use efficiency (WUE, pmol/mmol) 4.41+1.93a 2.6741.53a 3.77+1.62a 3.434+2.18a 1.0140. 10a

A R AR -5 10 B T B AR SR T R WL i R i A R (P 28 R (D 5 R O R
JarE] CO, WHE (CO VAL (GO IR IR (WUE) 5/ E A G 3 . DU RO A2 & & 465 4
AR S AT R Py E Jr B R C L OWUE B A B2 G Tl A 22 (R ).
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R4 BHRECEESAGERBEXE

Table 4 Correlation between common leaf spot severity and photosynthetic of alfalfa

Y4 488 Photosynthetic index A RHL - PeE RAR? [8] 9 5 ## Regression equation
%4 M % Net photosynthetic rate (P,) —0.82* 0.6773 y=—2.1168x+8. 5467
JfilE] CO, ¥ JE Intercellular CO, concentration (C;) 0.75 0.5575 y=22.219x+258. 39
7K ¥ 3 & Transpiration rate (E) —0.86" 0.7413 y=—0.441x+2. 388
KL S ¥ Stomatal conductance (Gy) —0.56 0. 3658 y=—0.0135x+0. 1223
K4y R %% % Water use efficiency (WUE) —0.73 0.5333 y=—0.6035x+4.262

%, % x PRI RIE S IV KF FEE, . *x x signiflicant at 5% and 1% , respectively.

2.3 spet i &AL A AR 8 LR 6% R

mE S5 M.CP &8 P ERFIEMK. 5 C BFEAMKEE SES P, E BFIEMK;Ash &85 G
BFIEMK. 5 P EREFENMLE. 5 WUE BEGAMHCGADF S5 C BFEML. 5 EMBEFEAME. 5
P, BFEGAMCNDE 5 C R BFIEMHK. 5 P, .E\WUE B AMX;Ca Y5 C BFEMK. 5 P..ERE
FOMGK &8Y P EREBFIEME. 5 C BEAME AT RS P EWMBEFEAMK. 5 G BFHAMK;
S P E R E UG

x5 HEBRRSEAGEANEXREH

Table 5 Correlation coefficient between quality and photosynthetic of alfalfa

B JEED e St Jala) CO, W B Ry BUES SALTE VG R ES
Index Net photosynthetic Intercellular CO, Transpiration Stomatal Water use
rate concentration rate conductance efficiency

#l & 15t Crude protein 0.87" —0.82" 0.87* 0.56 0. 80
FLIE W Ether extract 0.83* 0.75 0.84* 0.68 0. 37
HLK 5y Ash —0.94"" 0.89" —0.92"" —0.66 —0.83"
TRVEVE LT 4 Acid detergent fiber —0.88" 0.85* —0.95* —0.57 —0.65
o e V& £ 2 Neutral detergent fiber —0.89" 0.95% " —0.86" —0.49 —0.83"
45 Calcium —0.99"" 0.87" —0.98" " —0.78 —0.70
s Phosphorus 0. 45 —0.68 0.45 0.11 0.18
4 Potassium 1.00*~* —0.87* 0.96* " 0. 80 0.76
B4 Tannin —0.97** 0.77 —0.98"~ —0.84" —0.68
HH Total phenolic —0.94"" 0.78 —1.00" " —0.78 —0.57

%, % % RIFRIESYUAM 1I%IKT FEBE, %, » * significant at 5% and 1% . respectively.

AN TR) 9 3 7 R A AR 5 06 G M AR b 0 40 B 45 SR R T R B S L A DG AR AN BT A2
FURAM o B — FE R0 ST AN 80. 94 00 L UL L AT LU AN 5] 7™ 512 g BRE o XF 1 7 ol O A0 & AR TR A R 25 5
fr B s AR AU R AL R (5 B8 S 5 B 200 LR o v AR A A 48 AR 78 5 — 043 Hh 9 AR AE 1) S AT LA
A A — O S RSN R AR S R B D) S R 2> VBT R IRVE VR TR AT 4E P PR DR TR AT 4E e )
CO. W R BN IE ST 2RI R e s R LR B VHLIE DT K20 FURIRCR AL B R B0 10 (G 6) L Ui B
0 BEI Xk 58 A8 A 196 B 1 B dh B A R

3 itie
3.1 HERRG Y0
HLZE 11 (CP) LR PEVE IR 2T 4 (ADF) Fl b fE Uk 16 2T 4 (NDF) S M T 8 45 5 R i 48 b5 . ARRFSe 4 B
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K6 BHEREARNCEESERESERNSFHHFIEE

Table 6 Eigenvectors of indexes of common leaf spot severity in principal components

#7475 Index % — F M3 Prin 1 55— F i 4) Prin 2 % = F M3 Prin 3 55 04 32 B 43 Prin 4
ALY Eigenvalue 12. 14 1.33 1.04 0.48
23 H 42 Cumulative (%) 80. 94 89. 84 96.78 100. 00
#l & 1 i Crude protein —0. 26 —0.27 —0.18 —0.24
HLIE W Ether extract —0.23 0. 46 0. 22 0.09
MK Sy Ash 0. 28 0.17 0.13 0. 06
FRVEVE 2T 4 Acid detergent fiber 0.27 0.05 0.09 0.43
HE B % 27 4E Neutral detergent fiber 0. 27 0. 06 0.32 0.08
5 Calcium 0. 29 —0.05 —0.08 0.01
## Phosphorus —0. 14 0.73 —0.24 0.12
i Potassium —0.29 —0.03 0.07 0.08
B4 Tannins 0.28 0.11 —0. 20 0.07
M Total phenolics 0. 28 —0.04 —0. 20 0. 24
Bl 4 1 % Net photosynthetic rate —0.28 —0.01 0.08 0.21
Mafa] CO2 #eJE Intercellular CO, concentration 0. 26 —0.15 0. 37 —0.14
7% B iR Transpiration rate —0.28 0. 04 0.16 —0.25
K HL 5 JEF Stomatal conductance —0.21 —0.12 0.58 0.41
KA R AL # Water use efficiency —0.22 —0.31 —0.35 0. 60

B L ™ R L CP & T R Y Bk 3 IV G i, CP & Bl e - A B AR 1 15, 67 %0, L4505 3 ™ i A%
BEMK X RS E NI R — 87 B AR I ] AR Y B 4 SR A A
085 % 53 22 B L AR B 1 A 0 e CP & i B 3 T B b A RIS 2506, FL R AIK 1) i 132 15 98 o 77 o B8 A I
FHOHC . ORI W RIS 2 2B, Y B o B A v AL 15 201, CP & i BRI 16 20 s M E S A 4R
TR 975 5 X T AL 5 80 oI, CP & BHIR T 60 %, ADF Fl NDF S 5 #2575 30 4 14 14 19 304 Ak 238 0 052 e 28 6 06 1
MRKBFEAR . B 1 CPLADF & it 5 ARSI T i 3R 2Z R A2 835 1E L UM OE O R . A g5 R 3%
W48 B ™ E R 3G 5, i i ADF R NDF 5 50 o 35 35 0 [ 40 2% 35 B 98 UE S5 o 1 48 i 000 9 B 18 B o 38 it o
R 15 Y00, CP & i FEAIK . T4 B D AL R AIG 14 %6007, X SRR 45 SR 7040 R W B B IR T B 75 CP
SR ADF R NDF B3, 01006 5 & 5 BT 2R 520 . O SN R 9838 X455 995 5% W 21 5.5 (Onobrychis viciae
folia) AL ELAME (Melilotus albus) K5 & Wi v (Vicia sativa) % 5 R 1 5 808 35 140 20 B 22 99, 8O 5 2F
F: CP & it R TR MR i A WS4 SR I ATRT LUA Dy - B R 5 2 T S 800 55 T R,
A 7 e LR S B s DA/ SRR TR I AR R RO S AE AR T

FLAR 9 (EE) K 43 (Ash) (5 (Ca) (8 (P) VB (KO 55 1 45 8 FLE 95 468 A5 IO I 58 45 SR 3R 00, B 4 7™ 0 8 1 o
EE., Ash BEAIC, 5 P A 55 550 B 58 45 R — B0 100 R 5 AR 555 B 55 0k B 7™ 5 L EE & R BT (A
5 EBEMCHEARRE . WIRE RS Ash & 5 FEAR, 505 %)™ BB W ARG . 40 iAo AT BE R i R s TT R
SR AR K22 ST S, AR B OO0 Y AT A Ash #EAT T 0 L 45 SR 26 W 2 AR . 23 A IR T fiE 2
9o L R A A i A U L2 R A S 3o R BT R I RE ) R R T R B0 e Ash SR, Ca Rl P AE
K W8 LT YDy A Rk E . AR E R R B R A R Y P R AG, A 5 A R —
s Ca S BN, 50 F ™ F AN B AR ISR ) Ca & it 50 5 7™ 515 0 35 16 AH G HE 2 i TR A
RS — P8, MR G - K & i N, S i W A OG . AR g Y T K n] DU A ML R K Ak
BB LGS i, LB B AR B AR AT ML & B GE i, R BOE TE T R

B 5 RO R — R S LB E A R, C AR R BRI FER TS



526 &5 10 1 L2 dR 2017 4F 155

BT RS0k S ) S O A e AR A A AR e A A DR TR L 4 R R B R R
TR A BREG Y A R R IR R 0 2 B R T A B AR AR L 43 AT AT RE R A 2 RO L A k9
FALE WG RS A BT R A Y o . A [ SMIF 5T 3 U S L 4 BEH R e mT S I A R e R E R
BRGNS A S ME . B A SME I 00 R BRE AR A SR RN BB G L B e T TR A i 4
N 5 A JUH I R 2 JR 0 I i AR BB e 4 SR 5 LR TR I R BE T A S A A Tz i R
DRI 0 A 7= v o 30 e A W A T B B 0 A 5 B0 TR BT ot Rl D Y A
3.2 MAREMERNYH @

LR O YDA VR TR AR B B PE B LA BRI RN . AT A5 R R L B T R
5 IR LA AR (P FIZE I AR (D S 35 1 R 5500 3 ™ 3 B2 0 38 A OG5 AL 3 (GO K 23 AT 28R
(WUE) Z8 5 T [ 3 H 550 3™ B A VA 2355 M ) CO, ¥k B2 CCO U2 25 T » 50 35 ™ o B2 AR e 4k
AEFE . SHEARED G WA B R Y B R B A D R R AR 50 T A OGS
AT - 22 W B A 48 B T E R A S SR L B P GOVE R B S TR AR U T R I 4 LR BT B ik 1] AR AL
BB AR SRS A SEHEE TR P.GLE BEIRLC TR 2
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