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Effects of different habitats on the fruit morphology and sugar content
of Lycium Barbarum L.

WANG Yajun"?, LIANG Xiaojie’, ZHANG Bo”, YIN Yue’, LI Yuekun®, GUO Sujuan', AN Wei’

(1.Key for Silviculture and Conservation ,Ministry of Education ,Beijing Forestry University, Beijing 100083, China;
2. National Wolfberry Engineering Research Center, Yinchuan, Ningxia 750002, China)

Abstract; The indexes of Lycium barbarum, morphological characteristics of fruits, and varieties of polysac-
charide and total sugar contents from five provinces, Inner Mongolia, Qinghai, Ningxia, Xinjiang and Gansu with
seven different producing areas in Ningxia, were investigated and analyzed. Based on the local meteorological data,
the correlation between the meteorological factors and the morphological appearance of Lycium barbarum fruit was
analyzed , and fruits’ appearance indexes in seven producing areas were estimated using the principal component a-
nalysis, the fruit sizes were ranked. The results showed that the fruit of Nuomuhong farm, Jingyuan county and
Jinghe county were relatively large, while Yinchuan and Zhongning county were relatively small. The altitude and
mean temperature were the main factors influencing the fruit morphology . The higher the altitude, the lower the
mean temperature, resulted in the bigger and longer the fruit; The fruit produced in Zhongning county of Ningxia
had the highest content of polysaccharide reaching 7.525 g + 100g™', which was significantly higher than that in
other areas (P<0.05), but the content of total sugar was the lowest. The content of total sugar in the fruit was high-
er in Inner Mongolia Hangjinhouqi, Nuomuhong farm of Qinghai and Wulateqianqi of Inner Mongolia. The findings
would not only provide the theoretical basis for the positioning of medicinal Lycium barbarum cultivation and plant-
ing area, but also provide a data base for the comprehensive evaluation of Lycium barbarum quality in different wolf-
berry producing areas.

Keywords: Lycium barbarum L.; different habitats; fruit morphology; sugar content

Wos B H#1:2017-02-28 &= B #5.:2017-07-21

EETB : HE AARAIEETH (31460211) ; TR I AR XA B A LI (2013NYYZ0104) ; T H HR K — =7l Rld &Rl
ARSI H (YES-16-0404) ; T B AHBLZBERHE AT 6 5 5 4: 50 H (NKYZ-16-04)

BB N T4 (1979-) , 5B BIWFF 61, NFAAC T Fh A 55 5 AR 5E E-mail ; yajun817@ 163.com

BIEIEE IR (1965-) L, #HZ , R A FFARCRR) # 7 SF NI, E-mail : gwangzs@ 263.net



555 3]

F AR 7 M2 5 T MRS R SR S R o R 1R TR 69

IR ( Lycium chinense Mill.) Z275i#} ( Solanaceae )
MIACIR (Lycium L.) P MEARN 2P R XA &
BV, M ¥ BA SR g% )y B P
i TR Z 07 2 BRI BE A i oY R B
ML T N & A RTS8 MIRCERE Tiem i) 2
N HEA 25 R SR E RO B
FERIEAA A TR 1S R T T AR
( Lycium barbarum 1.) Fft | J2& 4 [ B ke 1 FH B K Y #)
FeL b, o BILSFPAE AR 80% LA 1, T B I F iR
DCAE A MR T 37 DX, R A RS AR A >4 b 1) Ao £ I 32
SEm T =, FETE ISR BT T LT
9 HE NS HR N AL R AR X, R H
AT, A EMAC A 53] 13.3 77 hm®, AAC =L AR 4
U HGE PGS XA AR , AU T 7 5 75 ¥
Hi X eSS B AR AR PR BT A R i TR R Y & 5F AL
fit , 0 LR T R4 55 3 07 ol [m) 8, e 4 1 4k 2x
FoE , Hat oy &0F NG .

SEMAL P IX FE AR E PG X, XS X
Sl ) A SR BN UM A R 22 SR R AR T
R H BB B 25 | ISR AR I 5 ST H BT
AN ) X8 52 e 2 AR AR S R B NN 8 DRSOy
MR, RN AE (2009 4F) W€ 087 1 5 Al
7 DA AR T i L, R v R IR
PR TR TS WS FIEH AR>S BriEar
> B> JALE B Zheng G Q MK
TTHE NS HHERA L PN G i 2 A
RS O i, A5 R R U [ b g 3
3 pH H AL R B 5 o SR S o gy
ErE AR R G TR P TS 15
TR ORI R B, I A RS SR SR B
WAL ERAR , SR BT 18 > H R > B> 7 2 > 58l
ST LA AR AL R s M S IR A S T T T O
FVH 3 HHY 3 A HAC R TR SR S AR R
ANTR] 7 by 14 A 5 el 6 AR R B9 A TR 285 0 A T A
JREGIERL " s K I T 3 477 3 A ML Al
AR SN TESR 43 ik, 25 R R W 1 1 AR UL ™
DAL T R [RLOAMUHT 38 2 957 XAy TR 1 57 0T
o7 57 W ERLE K RIE 48 B 1S o & i
PR 7= DA ) 7 2 S 2 K9 5 o 7 SR e A T B 7=
DX, -4 % J R R TR U 5 W A5 AR A 19 PN AE
JBE, S [l P DX S P 7 Bl 22 S e K

HNLHT N BT T R, 2 8 AR [ 7 s M Al
SRSENTE T B R A Mo AL AN UL S BT A b [R]
IF, BURE AR SRR D BURE T AR 3, X T

ST AR 257 XM RS AR A R AU RAE A . AT
FESL AL S8 A DR 38 2o X SR AR 2 X %
FERUIBURE , 255 0 B A TR M RO 1) SR S IR, B
T8 78 S WA FAC S L it S50 A7 i SO ) R TR 1
AR = DXAAT i B 25 & PR SR O BEIE A3l

1 W5 XS B 58 7 i

1.1 R

LT E B FilE N5 HR S Ml 3 X
SR X G R M A P 52 L R R R L FIAT A S
TR T E T R CH T B F I
A HEAR 37 FE SEAR T L 7 AN HOAC AR K 0 S8 P
BRHAFERIE L,

KT LR ST HT A FE L ) LRI X 45 b 30 4
AT T A, Bk A EASRS B E
i T SAE(E AR E (1981—2010 4F) ) Ko [ Hh
T B4R ] (E B4R (1981—2010 4F) ), FEILEE 2,

7 AE R B AR SE R R 290 ~ 2 780 m, 4EF
PIIR 5.2~10.5°C , AE /K & 42.2~243.9 mm ,4F H
M4 2 700~3 220 h, P32 11.8~15.2°C, T
Hovby B3R R T v AR 38O AR [ T 0
150 5 TR R B R 1) T I A R L A1 ST 38T A [ R
AR, PR 2SR R . LA UL 7 AR 25 57
K, Rets S W Y A AR A9 3 A T L
1.2 REiET

AR AN [RI A AT 7™ DX 8 A e SR A8 Bsf 1], SR e AR
3224 Hby A AR P A A B SRR A D T A A
T P= XA R AL A 3 ~4 b, e FR 55 1 4R i
ALK ; HE ™ AR BERAH AL 8 ~ 10 it 3 BE55
3~4 fE PRI, A3 RIRT AL TAE 1 5
e A GRS MR AT R A, 7 I8 A R b B L 3
26~ 10 FEM“THL 1 57 MRS AE 7B 6~ 12 2, 7E
Ay P S el v 8] 3 S AR AR Y 3 AR IE
AR , SR SEAR AR AN ] 358 57 5 SR AT 1) ) A i SR o A
a AT AR T, R0 A A R A B, A
e % bR ZENR AR SRR BEAILIN &t 15 r fif 2 i) B
& YPBER AR, WSS )15, 2% ZHT X
MOFCRE S AT BT HE T I, T S A T A A 2R
S SO R AR Z2 B D
1.3 MEmMBSAZ®

SRR B R AR 57 5 P A R A s s b
WY AT, AR PR S AT e SR B
P BRAAIEIE R (HRELL) . WS-8 bR A BRI
MRS ZA R R GB/T 18672-2002 $147H



70

T T XA TS

536 %

x1 AEEMHERER

The basic condition of sample plots

Table 1

PRI

Producing region

Kt
Sample plot

KR Altitude/m

Longitude

LhEE

Latitude

BRI EBOE—+E

1018.7 108°52'45.624" 40°35'54.790"
Lianguang No.l Team, Wulateshan Town 3 35'54.79
j’glﬁ%%ﬁyﬂi{bﬁﬁ: 1013.5 109°07'48.684" 40°36'50.154"
Youfang Team, Xianfeng Town
%%éﬁﬂ(kp{kﬁi 1018.2 109°07'33.256" 40°3638.910"
e =R L iy Yongfu East Team, Xianfeng Town
Urad Front Banner, Inner Mongolia - i 45 T %
. ﬁ%%)aj](fmiﬁﬁr 1005.0 109°07'02.304" 40°36'41.850"
Yongfu Wast Team, Xianfeng Town
JokE HIsLpgp
. SEAT J\%_[L”A 1018.5 109°06'30.768" 40°36'59.094"
Xibatou No.4 Team, Xianfeng Town
B PY L = A
1012.2 109°05'39.120" 40°36'53.928"
Xibatou No.3 Team, Xianfeng Town
U 5 HiTE AL
1030.2 107°01'42.540" 40°56'39.216"
Qianjin No.8 Team, Shahai Village
YT S R HE
_ w2 HUL/\}i_ . 1032.2 107°00'51.204" 40°56'55.320"
Qianjin No.6 Team, Shahai Village
Il =
. Wi IR - 1033.5 106°59'46.414" 40°57'24.786"
N B2 S i Hongxing No.4 Team,Shahai Village
Hanggin Rear Banner, Inner Mongolia Y
. LS 2NN A 1036.0 106°59'30.108" 40°57'24.600"
Hongxing No.4 Team,Shahai Village
IV —F
. Dig 2 R 1030.5 106°59"13.980" 40°58'43.284"
Hongxing No.2 Team, Shahai Village
iy 2 TR =BA
l 1. l o /2 . " 4 o ’ . "
Hongxing No.3 Team, Shahai Village 031.0 06°59720.730 0°58'39.078
LY B
. %7@5{? I . 1216.0 106°11'28.68" 38°38'39.24"
Capital construction Team, Nanliang Farm
Ttz
IR . BA 1101.0 106°10"46.01" 38°38'20.34"
No.1 Team,Nanliang Farm
BE 2R ¥ U I
HIRA Zfl[LlU\ 1111.0 106°08'5.22" 38°37'43.68"
. No.6 Team,Nanliang Farm
TR Yinchuan, Ningxia P
HIACFR BRI . 1110.0 106°09'9.66" 38°38'48.24"
Germplasm Bank of Lycium
% 5 I
Wj{aﬁfﬁj\ﬁl ] . 1109.0 106°09'7.98" 38°38'47.94"
Germplasm Bank of Lycium
bel kg 6 BA
1109.0 106°09'49" 38°39'15.18"
No.6 Team, Yuanlinchang Farm o 49 ?
FHER—BA
1185 105°37'39" 37°28'58.26"
No.1 Team,Zhouta Hamlet
FHER +—BA
1185 105°34'49.44" 37°28'36.06"
No.11 Team,Zhouta Hamlet
FER A+ —B
SRS T —BA 1187 105°34'43.2" 37°28'23.7"
FETFH No.11 Team,Zhouta Hamlet
Zhongning, Ningxia JFEE R —BA
1184 105°34'56.34" 37°28'18.6"
No.11 Team,Zhouta Hamlet
FHEAS — A 035730 78" 0303 84"
No.2 Team, Tiantan Hamlet 178 105735'39.78 3773073.84
WA —
HHER =B\ 1182 105°35'34.44" 37°30'1.5"

No.2 Team, Tiantan Hamlet
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7RI FEHL . ZE i
] Altitude/
Producing region Sample plot HEH Altitude/m Longitude Latitude
S5 S AR =0
1762 105°12'46.32" 36°53'19.86"
No.3 Team, Xinhe Hamlet, JinganVillage
W&o MER—
1747 106°10'38.46" 36°53'42.3"
No.1 Team, Tlanwo Hamlet, Wuhe Village
Ay R
1% IHRA—] . 1700 105°07'36.66" 36°57'12.96"
e v ) No.1 Team,Erdaoqu Hamlet, Wuhe Village
H 8 ¥ £ Jingyuan, Gansu ) )
ARTHZRIE 4 1646 104°59'23.76" 37°00'30"
No.l1 Team,Tangzhuang Hamlet, Dongsheng Village ’
’if‘j! e , 1620 104°57"2.64" 37°01'24.3"
No.1 Team,Dongxing Hamlet, Dongsheng Village
KRIL 2 BA —A 0sr " 001" "
No.2 Team, Xinlian Hamlet, Dongsheng Village 1623 104257'53.34 37°01718.36
Ae3h —KBA ong " ong! "
No.2 Team, Nomhon Farm 2293 96°26'19.560 36°2620.130
3 TRDIERBA
2831 ©25'50.682" ©26'34.542"
Industrial sideline Team, Nomhon Farm 83 9672550.68 36726'34.5
A3 TR R BR
2787.5 6°25'50.124" 36°26'34.878"
HE AR Industrial sideline Team, Nomhon Farm ?
Nomhon , Qinghai TRl
omhon, Qinghai KRBT 2788 06°24'49.896"  36°26'42.114"
Industrial sideline Team, Nomhon Farm
Ve NN
2784 96°21'05.658" 36°26'25.074"
No.3 Team, Nomhon Farm
V27PN
2751.2 ©18'24.666" ©25'48.654"
No.4 Team, Nomhon Farm 75 96718724.666 36725748.65
INZK A 4 BA
289.0 82°45'27.06" 44°33'19.08"
No.4 Team, Bajiahu Farm ? ?
FEHBE B e AR 8 BA
334.0 82°41'51.3" 44°32'52.26"
No.8 Team, Wuxiakebayi Hamlet, Tuoli Town
. i TS ARIEH A . . 307.0 82°54'43.86" 44°36'30.24"
B A ] L No.5 Team,Dongzhuang Hamlet, Mangding Village
inghe , Xinjiang - 5 6
Jinghe, Xinjiang ACRHER LA G 295.0 82°41"4.14" 44°34'2.20"
No.6 Team, Wuxiakebayi Hamlet, Tuoli Town
- 3
| ERSNER 290.0 82°41'30.84"  44°34'11.82"
Liudaogiao, Tuoli Village
THEGTT R X
B2 — It Z KX 239.0 82°37'40.38" 44°40'43.5"

No.2 Pasture , Development Area,Tuoli Village

R2 TRMICH R SR T LR

Table 2 The climatic conditions of different producing araes of Lycium barbarum

EHIIE Y FRE/C

Vi) EBR R/ C AERFEIK E/mm

. . W Altitude/m ... Annual sunshine  Mean emperature
Producing region Mean temperature Annual precipitation .
hours difference
P 5 SRR i M
Urad Front Banner,Inner Mongolia 1012 8.4 216.3 3202 12
PR SEBLHR J iE
Hanggin Rear Banner, Inner Mongolia 1032 7.9 136.8 3220 13:2
SR
CREZR ST
Nomhon , Qinghai 2780 5.2 42.2 3158 15.2
TEA)
.TE%EU Ifﬁ . 1080 10.1 180.0 2734 12.5
Yinchuan, Ningxia
PR 1370 105 243.9 2970 13.4
Zhongning, Ningxia
ﬁ%ﬁ%(ﬁjg 290 8.2 112.3 2700 11.8
Jinghe , Xinjiang
S,
HAHLL 1920 8.9 240.0 2700 13

Jingyuan , Gansu
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Table 3  The climatic conditions of different producing araes of Lycium barbarum in season

ERET

AR : ERNEE RIWEH  RWAHAH
. % s LAY oo !
i/C Jfﬁ i/noc) H A b iﬁiﬂfﬁg ﬁ)?jocj R/ C TR/
7 Hb fist [] W/ m Growing 7 & Growing Lo - Maximum Mean
. . - . season Minimum Mean
Producing region Time Altitude season season temperature  temperature
mean . temperature  temperature s . R
mean sunshine . .o in picking in picking
temperature n january n january
temperature . hours month month
difference
ARRHRI 0
Urad Front Banner, 1014.4 10.8 12.2 2822 -17.9 -6.0 37.4 25.9
. 1-7 4
Inner Mongolia
ARBEI 0
Hanggin Rear Banner, 1-7 A 1032.2 9.8 14.0 2793 -20.9 -6.7 35.2 24.1
Inner Mongolia
= g e
B AR 2016 4 _ _
Nomhon , Qinghai 1-7 H 2705.8 3.9 13.6 2300 20.7 8.3 28.5 15.6
TR 2015 4F ) .
Yinchuan , Ningxia 1-7 H 1126.0 11.4 12.7 1796 9.4 4.3 31.3 24.8
FRMTE 20168 ey 9.0 12.9 1565 -11.6 7.2 30.9 234
Zhongning, Ningxia 1-6 H
-ﬁfﬁﬁgﬂ%:{ﬂj.% 2015 4 292.3 7.2 11.2 2022 -24.8 -11.6 36.6 25.0
Jinghe , Xinjiang 1-6 A
337 L
.H‘T;HJHJLE 2016 1683.0 9.2 14.2 2364 -13.9 -3.6 31.9 21.4
Jingyuan , Gansu 1-6 A
x4 AREFHMIICRIIIARLER
Table 4 The comparison of the appearance trait of Lycium barbarum in different producing araes
o PRERE (¢ B P e P om TR B
Producing region Mean fruit weight Mean longitudinal diameter Mean transverse diameter Mean aspect ratio
2 g g el
- NS AT Bt . 0.612+0.069¢ 1.924+0.142¢ 0.937+0.040bc 2.055+0.138bc
Urad Front Banner, Inner Mongolia
=
. NS i 1 . 0.622+0.082¢ 1.875+0.106¢cd 1.086+0.097a 1.740+0.200d
Hanggin Rear Banner, Inner Mongolia
= g ot
ﬁ/&}ﬁj{{“ . 0.912+0.134a 2.630+0.200a 0.957+0.057bc 2.749+0.158a
Nomhon , Qinghai
=== |
! HiR) Ifﬁ . 0.597+0.056¢ 1.688+0.071e 0.892+0.042cd 1.898+0.130cd
Yinchuan, Ningxia
TE.EPT.A . 0.599+0.069¢ 1.732+0.079de 0.832+0.023d 2.083+0.096bc
Zhongning , Ningxia
%ﬁgﬁ%t{jg 0.750+0.067b 1.727+0.058de 1.015+0.091ab 1.714+0.177d
Jinghe , Xinjiang
Hl s H

. 0.839+0.110ab
Jingyuan, Gansu

2.093+0.128b

0.949+0.029bc 2.208+0.169b

SR S-N-K BN 7 22001k, RSVEUI NG FRE R R R iz fn 22 5 B35, P<0.05, LITFE,

Note : The data in the same column with different lowercase letter are significantly different at P=0.05 according to S—N-K ANOVA.The same below.
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TR AL RSN, T ALK

TSR LR R M R B R A, S5 Rk
B, B AR I AT AR SE R L (2.749) ek, 5
B 6 ANTIX 2 W, 3R I AR UL Y A SR S
PREK R, BRI BR, BREIE,; Hiltd
e BT R B R P 5 R I A M AT AR L
W2, RIE R g i A b A AD 9 OB 13, KA 82
T T REAR T | P ST o RN SRS 1T L 1 A
FORE o3/, U B I = A9 SR SN R,
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Table 5  Correlation between climatic conditions and fruit morphological indicators

RE&MN RIS (g - KLY IR/ em SFEIREAE/ em YR
Meteorologic condition Mean fruit weight Mean longitudinal diameter ~Mean transverse diameter Mean aspect ratio
MR Altitude R=0.649 R=0.903"" R=-0.177 R=0.943""
L. T 441y
 ERER R=-0.812" R=-0.750 R=-0.163 R=-0.655
Growing season mean temperature
2. S A E
. ERFFIEE . R=0.288 R=0.488 R=0.119 R=0.420
Growing season mean temperature difference
A TR H IR L
Growing season R=0.104 R=0.332 R=0.680 R=0.012
sunshine hours
=] vyH
R R=-0.388 R=-0.288 R=-0.778" R=0.064
Minimum temperature in January
! Hq:ﬁj(ﬁﬁ R=-0.196 R=-0.017 R=-0.321 R=0.116
Mean temperature in January
D7 M4 e yH [Be
. *ﬁjéﬂﬂiw{mg R=-0.427 R=-0.518 R=0.486 R=-0.715
Maximum temperature in picking month
. P73 S AR .
RIZA IR R=-0.822" R=-0.921"" R=0.024 R=-0.897" "

Mean temperature in picking month

e Rip T =N I e SO S s i
M B AR T I 2 A K 2 H ISR GE
FHOG, Her 554K = BEAH OC R 2L R i 0.649 , AH G 1
BRARZESRE 1 A RORE 1 ERE R
395214 17 e e U 5 RN SR AR 2 ST 49 0 B B4 S AR AE G
Horb 5 A K IR R 2 H 7 B i A DG
WK, HIAaR 8 B E R,

FFC R SR Sk AR K TR 2
A T H BRI AR TE AR OG , e rh 55 04 v B 52 0 )
FHIEAIC(P<0.01) , 54K Z V3400 22 1 H BRI 4L
FHPEA K HAKFHE 1 A SMRIRE 1 57
TELEE SRR 24 v R R4 24 H IR 2
ARG, Horb AR ZR IR R4 Y B T R
SR B AR PR OR R A Y A I B iR
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W 5 - 24 e B S A R 3 IR A AN, 5 e LA
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Table 6 Eigenvectors, eigenvalues,account and total account

of two principal components

i H Ttem PCl1 PC2
X 0.893 0.243
X, 0.974 0.096
X, 0.010 0.992
X, 0.927 -0.346
FHE{E Eigenvalues 2.605 1.172
JFZTHRZ Variance account/ % 65.116 29.310
EF kR Total account/% 65.116 94.426

B FE R ERAEE N 2.605, T 22 TRk R N
65.116%, 7 PC1 W, BLILEE GhA%  HNHE L RRAIE 7]
AR, /510 0.893 .0.974 F10.927 , B A 1AL [FI# A%,

PCl FEZSFLHE, 5 PCl RIEME, PCI
BOREY, Uk T B A AL SR E AR TR LE K
fE PC2 ™, B AR RRAE 1) 5 K, 2 0.992, # B T
PC2 iR FEHNEK, 5 PC2 BIEHH K, PC2
KIS, B MI AL AR R
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B LIEN , R 7 vl LSS 1 2 0HE 7R
SEANUE AR T A S H R v i > N 5 R
FES B s i) B> 7 Z b B> N SEhUER S > T
SR, DASE 2 32 o HE P 2R S AL 0T . I 52
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A 0053 19 7 25 STBR RN (], T IO L PE AR B
DA TR B TTER R AR, R 3 53 15 53 G
JOf FRAS EE A 3R SR FIAR S 455 5 PE A PRER . F = 0.6512F
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Table 7 The comprehensive Ranking of the appearance trait

of Lyctum barbarum in different producing araes

P . e
. . 1 2 .
Producing region Ranking
52 L AR AT A
Urad Front Banner, Inner Mongolia 0.461 -0.333 -0.794 >
PRI
Hanggin Rear Banner, Inner Mongolia 1010 1.624 - 0.614 3
= e gk N
AL
Nomhon, Qinghai 3.236 -0.032 3.204 1
TEARN
TEERI ~1.215 -0.784 -1.999 6
Yinchuan , Ningxia
r‘—»ﬁ‘ e
FEMTR ~0.830 ~1.608 -2.438 7
Zhongning, Ningxia
YRR B
%ﬁg *ﬁ{ﬁj -0.783 1.035 0.252 4
Jinghe , Xinjiang
Hlr s H

1.064 0.099 1.163 2

Jingyuan , Gansu
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Fig.1 Principal component load chart
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Table 8 The content of LBP and total sugar of Lycium

barbarum in different producing araes

o f-ﬁ b
S /(W-ﬁlo%)%‘) /( :wi)gf) 1)
Producing region J J g 8
LBP Total sugar

P 5 SRR M
Urad Front Banner, 4.372+0.413b 55.583+1.702b
Inner Mongolia
N ST B g
Hanggin Rear Banner, 3.952+0.287b 61.933+5.279a

Inner Mongolia
T A
Nomhon , Qinghai
TEENIT

Yinchuan, Ningxia

4.793+0.661b 56.887+4.259b

3.947+0.286b 52.767+1.652bc

TEBPTHR
Zhongning, Ningxia
S ) L
Jinghe , Xinjiang
Holrm s

7.525+2.110a 47.545+4.020¢

3.737+0.464b 52.900+3.795bc

4.872+0.577b 51.550+3.171bc

Jingyuan , Gansu
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AU NS SRR R Y 25 ik W E KO, Rt
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B AR EOBE 5 AR A
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