PEALAL 4 23R . 2016.36(9) . 1872—1881
Acta Bot. Boreal. -Occident. Sin.

XEHS :1000-4025(2016)09-1872-10 doi:10. 7606/j. issn. 1000-4025. 2016. 09. 1872
Jie i B AP [E] $8 38 )L BR 3 3R S s M X

MEES N ZHFER N

GRFLVE XLKRHFLH BLMAW

A FER AR S ESMRE A ES FEEHFEM. IR ALESEEME S ERAFTHEALRE, R
75002132 FEH K RFELE AR 750021)

T E RGN B R )RR L bR R AR R B R AE R 3 7 e gk A 3R 40 4 e R L R A A TR] AR TR
B 7 L R 8K B0l S St R, 4 22 3 A FP R4 R L AR IS (16 2,25 a.37 a) BFIT 51 - IR 25 R [R] Hp [ 45 30 L AR 3 M P9 40
IR E R FRE (D R, A R D B R ) A R ARk R R Hoh R A
AL 2 SR ) R R AR ZR A A SRR SN . (2 ZREIE ST R L FE SR AP (R AR Y LA T
16 a SN FD B BE(S) VR AE AN B CHD B &5 (P<C0. 01) 5 A 6] bR i 35 50 BE #8 80 (J) R 38 BE 48 B0 (P) Sk 3%
P B . (3R ZREME 43 M B8 . Cody 5 % (B.) Al Morisita-Horn(Cun) MIUIFE B EHH 16 a 5
25 2,37 a Z A MY Fh 22 ALK (25 a 55 37 a Z (A9 F 22 5 A 488 /0N (37 a v [ 3 LA 5 2R 4% 0 b 49y b 20 B AH 81
B FEBUHE 25 a ARG LM K . () A T 18143 0 JLARAE 76 S5 38 1 = 3 A0 20 MBS % 0y ™, b+ 8 LR 2R
(7] b i AT 400 T AL 25 5 ) 2 R R e R, OO R S TR AR TE A AN ) 2 R v 22 B S M R e R T
(ELTE A N ) 2 et = 3R 0 1 o By R B, RSN A R TR S LR - 3R 43 R IR RO 4R R TR 2 R
PSR T A YY) R B RS R BT L H RS 31 (37 ) W R TR AR A IR R AR B R R

SRR L i IR R IR PR XY L s+ HESR A W B s 1+ HER A RN

FESHES.QI48.1574 Xk RERL A

Effect of Soil Nutrient on Community Composition and Diversity

of Caragana intermedia in Desert Steppe

AN Chaoping' , WANG Xing®, SONG Naiping"?*, ZHOU Juan', SUI Jinming'
(1 Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwestern China, Key Labora-
tory for Restoration and Reconstruction of Degraded Ecosystem in Northwestern China of Ministry of Education, Ningxia Univer-

sity, Yinchuan 750021, China; 2 School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract:In order to understanding the characteristics and evolution trend of Caragana intermedia planta-
tion herbaceous vegetation systematically and the response of soil nutrients in desert steppe, we used spati-
otemporal substitution method, toke natural meadow as control, constructed three C. intermedia age as
research sequence, and investigated inside and outside of different soil vegetation and shrubs and analyzed
the relationship between them. The results showed that: (1) with the increasing of the planting years of C.

intermedia , different groups of plants showed different trends to the overall important values: a significant
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increase in grasses, a significantly reduce in legume, and the weed species increase after the first decrease.
(2) o diversity: the biodiversity index including Richness (S) Shannon Wiener index ( H) had a highest
value in 16a outside shrub (P<C0.01). Evenness index (J) and Dominance index (P) did not showed sig-
nificant trend in different stand ages. (3) {8 diversity: The change of Cody index(g.) and Morisita-Horn
(Cyn) similarity index indicated that: the species of 16 a, 25 a and 37 a were quite different, while the
differences were relatively small between 25 a and 37 a. The composition between 37 a Caragana forest
and natural grassland species were similar. The B, index had the highest value in 25 a. (4) There was a
significant “fertile island effect” of soil carbon and nitrogen in Caragana intermedia forest. The soil organ-
ic carbon had a significantly influence on community group for different artificial Caragana forest. The
effect of soil nitrogen on plant diversity was not significant in shrubs interior while was significant in
shrubs external. The study illustrated that: the positive effect of soil nutrient succession could improve the
plant diversity in C. intermedia forest and enhance the degree of replacement of plant species. However,
plant community succession had a trend from presence to natural meadow on later (37 a). The vegetation
succession direction of C. intermedia forest was uncertain.

Key words: desert steppe region; Caragana intermedia ; soil nutrients; plant community; soil nutrient
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Table 1 Morphological characters of C. intermedia

shrublands at different ages

p— A F% STy
W it e S HEs
A i Crown Height o Branch

ge 19 y diameter b
/m /m Jem number

16 a 7.5140.74 1.85%0.10 1.98+1.01 20.33%£0.58
25 a 2.8740.30 1.25+0.43 1.79+0.63 21.75+14.10
37 a 2.5140.45 0.9940.28 1.47£0.42 19.00=£10.07
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Table 2 Species composition and important values (%) of the community of

C. intermedia shrublands at different ages (year)

16 a 25 a 37 a
Fl Family M) Fp Species CK M o M ok % i
Interior  External Interior  External Interior  External
5 J& ¥ Eragrostis poaeoides 13. 80 1.71 12. 60 0. 87 0. 00 6.42 6.54
R Setaria viridis 7.43 19. 55 6.41 48. 05 48. 36 49. 36 40. 06
FARL Fa+E Cleistogenes squarrosa 0. 60 1.11 0.00 1.37 2.12 0.00 0.00
Gramineac SEAER S Stipa capillata 0. 00 0. 00 4.14 8.05 2.81 6.95 16. 18
FlE (15 Pennisetum centrasiaticum 0. 00 0. 00 0. 00 11. 44 19.71 0.67 0. 65
i 5 Leymus secalinus 0. 00 0. 89 0. 00 0. 00 0. 00 0. 00 0. 00
5 F Sophora alopecuroides 9. 80 34. 60 5.58 0. 00 2.20 0. 00 0. 00
WK F Lespedeza bicolor 3.43 4,14 13.55 12.01 4.08 0. 00 2.82
LCngE;’lTiOSQC K IO48 Gueldeastaedtia multi flora 8. 33 0.53 0. 25 2.75 2.50 0.63 0.73
P& 8548 Thermopsis lanceolata 0. 00 1.48 0. 00 1. 88 0. 00 0. 00 0. 00
W BT Oxytropis psamocharis 0. 00 2.09 1.96 0. 62 0. 30 0. 00 0. 00
W # Artemisia scoparia 31. 00 0. 00 10. 34 2. 90 12. 97 27.38 20.78
W32 Txeris denticulata 0. 00 1. 90 0. 00 4.50 1.44 1.37 1.78
B[ JR Z& ¥ 4 46 Heteropa p pus altaicus 0. 00 0. 00 0. 00 4.01 0. 00 0. 00 0. 00
WP G 3k Echinops gmelini 0. 00 0.22 0.49 0. 00 0. 00 0. 00 0. 00
#i55 Euphorbia humi fusa 2.30 0. 00 20.62 0. 00 0. 39 0. 00 2.24
JeAK B Kk Euphorbia esula 0.98 0.18 0.32 2.31 2.69 0. 80 0. 00
Forbs species
group 52 Corispermum didutum 2.09 7.14 10. 49 0. 00 0.63 0.74 0. 00
% vk #E Bassia dasyphylla 0.00 1.54 1.82 0. 00 0.00 1.43 0.00
¥ E3% Salsola collina 0. 00 1.09 4.62 0. 00 0. 00 2.94 5.37
# K3k Cynanchum komarovii 3.04 0. 00 .13 0. 00 0. 00 0. 00 0. 00
WA )X Cynanchum thesioides 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
$ERE Tribulus terrestris 17. 20 21.75 3.75 0. 00 0. 00 2.10 2.85
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Table 3 Community functional group of C. intermedia shrublands at different ages (year)

et RAF SR S
Community functional group Gramineae Leguminosae Forbs species group
KRB Natural grassland(CK) 21.66+3.60B 21.45+17.18B 58.10414. 80A
16 a AP 16 a Shrub interior 23.27+14.94B 46.84418.21A 33.82+11. 39BC
16 a MA4h 16 a Shrubs external 23.15+12.37B 21.35+16.60B 56.59+9. 28A
25 a AN 25 a Shrubs interior 69. 78424, 65A 17.27+18. 54BC 13.7146. 28D
25 a AFl 25 a Shrubs external 73.00£8.31A 9.07+3.61BC 18.13+£8. 60CD
37 a M\IN 37 a Shrubs interio 63.40+18. 91A 0.6341.40C 36.75+19. 42B
37 a ANl 37 a Shrubs external 63.43410. 04A 3.55+5.64BC 33.0247.70BC

R4 TRWKREY o ZHEEER

Table 4 Plant biodiversity index of Caragana intermedia shrublands at different ages (year)

Community iy Age
functional group

el Bl e TEL 1959 FEHE 0 W AR
H N J P

KR

) CK 1.6040. 14BC 7.40+1.14B 0.81+0.08AB 0.80+0.12AB
Natural grassland

16 a 1.55+0. 30BC 7.20+1.92B 0.80+0.11AB 0.68+0. 14BC

YE&.\I}\J . 25 a 1.3640. 35C 6.40+1.14B 0.73+0.15B 0.62+0.15C

Shrubs interior

37 a 1.4540. 24C 6.6040.89B 0.774+0.11AB 0.67=+0.11BC

16 a 2.0540.11A 11.20+£1. 30A 0.85+0.04AB 0.837+0.03A
TS 25 a 1.4240. 30C 7.00+£2.74B 0.76+0.07AB 0.66+0.08BC

Shrubs external

37 a 1.8540. 18AB 8.40+1.67B 0.8740.03A 0.8140.03AB

ALK 37 a A ERAG LMK Z [ 22 R AN B 2. 195 37 2,25 a>>37 a>16 a>CK, 25 a 1 [a] 5§ %% JL#k
JEFRECCD MBI (PR R B AR Bu A8 EUR K (2. 17 1 2. 37) B J5 [H] ) Fh 4 A 25 5+
M, AHEIARES T NP A 2 REVETE 16 a R 37 a  B0K, R o B A B A K E NP 37a o (R4 XS L AR
H ] XS L ARGR B 8 3 M 25 ROKOF- (P<C0. 01D, Py o B R R B /0N o R T R0 A9 R B P K
N T o ] 4 39 JL AR Morisita-Horn 8 £% (Cun) JAHP TSR B (CKO F 16 a v [i] 55 48 JL Ak 4 Fl 58 25
il Cody F8EL (B F A (£ 5) : RARFLHL (CKO 4305 5 FREE/IN, B J7 8] 9 Pl 41 B0 AH {0 M 38 K. Whittaker
16 .25 a 1 37 a v [A] £5 X5 JL AR CGEE DA 9 41D X L - FE&HL (B ) FE 6] — RS VE A I A1 852 16 a WE DA P9 55
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SN B BN 3. 00~4. 50 Z ], CunfifE CK 55 37 a JLAKEERL AT I3 A i 7 35 07 LUSR i Ak F W b i) B9 %
] fe K (0. 54 A1 0. 52)5 76 CK 5 25 a [l f /N FEEE L B 25 AR 3G 0 8 A X 4 F 585 1E 007 i ARF
(0.25F1 0. 37), 3 AR CFE NN FF) Z 8] X L RS AR .
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0.78):7F 16 a 55 25 a [A]f /N (0. 42 1 0. 30), [a]— e ppy Lt iash, ENNE THENMNI FEREE

]SS LARHE A N AR XS HE - 37 a BN ARIE] Cun 3125 a M1 37 ) JEANNAP 22 5 B35 1 e S
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x5 AEWE ZEEEZE Cody #H(p. ) F1 Morisita-Horn(Cyy ) 18 EMHE 31
Table 5 Cody index and Morisita-Horn similarity index of C. intermedia shrublands at different ages (year)
IRERE N Shrub interio AN Shrubs external
Community NS
functional Age Cody 5%k (B Morisita-Horn 8 %{ (Cuvn) Cody 8%k (B Morisita-Horn 848 (Cvu)
group Cody index Morisita-Horn similarity index Cody index Morisita-Horn similarity index
TSRy 16 a 5.00 0.47 3. 00 0.41
Natural 25 a 5.50 0.25 3.50 0.37
grassland
NE. 37 a 5. 00 0. 54 4.50 0.52
16 a — — 4. 00 0. 38
16 a ;N
16 a Shrub 25 a 5.50 0.42 5.50 0. 35
interior
37 a 5.00 0.74 6.50 0.68
16 a #p 25 a 6. 50 0. 31 4. 00 0. 30
16 a Shrubs
external 37 a 4. 00 0.74 4. 50 0.78
37 al§y 37 a — — 2.50 2.73
37 a Shrubs
interior 25 a 4. 50 0. 86 4. 50 0.91
37 a #p
37 a Shrubs 25 a 4. 00 0. 87 4. 00 0. 88
external
25aly
25 a Shrubs 25 a — — 3.00 0.51
interior
*6 FAEAKBHEABBILHKLTEFRSEE
Table 6 Soil nutrient content of C. intermedia shrublands at different ages (year)
IR i [ LR PR £ S AR
. . Y < . : e Soil activated carbon Soil activated phosphorus Soil activated nitrogen
functional Age  Soil organic carbon/(g/kg) it h
/(g/kg) /(mg/kg) /(mg/kg)
group
K IR F
Natural CK 2.687+0.18D 2.43+0. 15E 0.4940.02A 8.17+1.36D
grassland
37 a 11.19+1.50A 7.01£0.57A 0.4240.02A 73.66+£12.32A
(%}AW . 25 a 7.51+1.67B 6.07+0.57B 0.4740.05A 38.56+11.21B
Shrubs interior
16 a 2.89+0. 28CD 3.857+0.53D 0.4740.02A 10.42+2.77D
37 a 4.2240.72C 3.4940.53D 0.4540.06A 10.28+4.61D
{E)i\ﬂ\ 25 a 4.27%+0.66C 4.85+0.62C 0.4540. 04A 20.29+6.06C
Shrubs external
16 a 2.32+0.08D 2.2040.45E 0.46+0.06A 4,83+1.09D
W AR T B EHE N L ANAE 25 a Bl 37 a 225 ZRGEETE LK 2,B) . AREBREE [ GEA RIS

T
2.4 AEHBYMEHEEELERSXR
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0. 05) 6B A [6] AR U E A P 338 5% 43 1) 22 S AN e 58
2 AR YY) 22 FEVEBE AR 1 A2 1k . A B V5 D e
B[RS VE NS W) 2 A 1 5 5% 43 HE T 155 8
P3R5 B 3 K F- (P=0.002; P=0. 016) , it B} 4~ 1%
I AR - b it R AN () AU [ 4 00 7 ) RE A I 2

- HEFF 5 X AE U RE T D) RE AR SR 4 i S 58. 6 0%
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55 HE P b 55—l B A O R B/ B R & R Sk O
] 5 HE A 25— il 2 W) i e A R /N R BT (3R 8D B
HEIREREHE T GENN M) 28 —HE P B 2R E T +
A ML TG Tk R E AR . BEVE 2R A
—HEF A 0 E B T AN SR TS
P ¢ FCRE N 9D A LB 336 M Al 1) A2 A6 A ) RE TR o
ZREVERR RS T IEFR O O OC B 2R Z .



1878 odt O % il 36 &

R7T EYDHERSHEESTHERETH RDAZITER

Table 7 Redundancy analysis results of community functional group and biodiversity and environmental variables

IR Community functional group 14 Z FEPE Plant diversity

2%k Parameter M Shrubs interior ## M A} Shrubs external M P Shrubs interior  ## A4} Shrubs external

1 Axis 1 %l 2 Axis2 Bl 1 Axis 1 % 2 Axis2 #l1 1 Axis 1 %l 2 Axis2 Bl 1 Axis 1 #l 2 Axis2

S {H Eigenvalue 0. 50 0.09 0.72 0.02 0. 29 0.02 0. 47 0. 04
YR EC s Species data 49.70 58. 60 71. 80 73.50 26. 20 31. 20 46. 90 47. 20
YRR B OC &R
Species environment relation- 84. 80 100. 00 97.70 99. 90 93. 20 99. 60 99. 10 99. 90
ship
T B 3 o
LRERPL DR HCE . 0. 84 0.55 0.91 0. 31 0.58 0.49 0.70 0.33
[ERANE A Species environment correlations
Cumulative
percentage b e ey
variance 1A REAE{HZ Al 1 1 1 1
Sum of all eigenvalues
BT A MG R EAE 2 F0
Sum of all canonical eigenval- 0.59 0.74 0. 31 0. 47
ues
A5 B Variance explain 58.60% 73.50% 31.30% 47.30%
N T Sienifice
gpwigy 0 JHBHN P Sienificance -, o), 0. 002 0.18 0.016

‘ of first canonical axis
Summary of

Monte Carlo g vt P f Significance

test . . 0.002 0.002 0.178 0.016
of all canonical axis
0.8 0.8
A B % AP
%} Leguminosae spegies group LR AC B
W ERE AC
_@ A AEL@Gfamineae specieq group 3 Vi Forbs species grou K AR} Gramimeae species gfoup
35 TR AP e < AL SOC
g HORAN g HH AN
1 F} Leguminosae species|group
L 4152 Forbs species grdup L
-0.8 : L -0.8 L .
-1.0 Bl Axisl 1.0 -1.0 i1 Axisl 1.0
AL FE B HESE TR
B 1 B 5% U RERF RDA ¥ &
A. Shrubs interior; B. Shrubs external. The same as below
Fig.1 RDA ordination of environment factors and community functional group
047 : 08T : —_—
A : B : HAE AP
B ZFREL i :
I RS o
3 Hy5 R HAE AP AL SOC
B BRI e ol s i AC
% RS P <>E | Ak 4 g B ...........................
I LR AC o RS g HHHAN
= ' B LR
I L% SOC I
0.6 | ) ) \ \ L08 \ » i ' \ ;
-0.8 41 Axisl 0.8 -1.0 Hh1 Axisl 1.0

K2 FENFSHEYZETE RDA HF K

Fig. 2 RDA ordination of environment factors and biodiversity
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Table 8 Correlation coefficients between environment characteristics and community functional group and biodiversity

IyRE#E Community functional group

THY Z FE: Plant diversity

Z¥ Parameter #E N Shrubs interior

#E AP Shrubs external

# M N Shrubs interior £ A4} Shrubs external

#h1 Axisl Bl 2 Axis2 B 1 Axis 1 %l 2 Axis2  #li 1 Axisl  #h 2 Axis2 Bl 1 Axis 1 %l 2 Axis2
+ 1A HLEK Soil organic carbon 0. 899 0.073 0. 950 0.016 0. 641 —0. 349 0.373 0. 303
+ 3G R Soil activated carbon 0. 865 0. 365 0.942 —0.008 0.564 —0.081 0.692 0.078
+ HEH AR Soil activeted nitrogen 0. 849 —0.143 0.819 —0.405 0.342 —0.562 0.929  —0.045
+ AL B Soil activeted phosphorus  —0. 084 —0.008 —0.321 —0.684 0. 249 0.201 0.189 0. 744
x99 HEFRFEIERETENIEEENFTFTRESW
Table 9 Forward selection with Monte Carlo permutation test of explanatory variable
%N Shrubs interior #E ML Shrubs external
ZH Parameter FIEe A Ewi| F LA EW |
Conditional KR F P Conditional KR F P
effect MCR/ % effect MCR/ %
+ 34 HLE% Soil organic carbon 0. 40 67. 80 12.09  0.00 0.65 87. 80 33.09  0.002
ﬁ%éég;ﬂ 4% PR Soil activated carbon 0.04 6.78 1.41  0.25 0.05 6.76 3.03  0.074
Community H3EHEZLA Soil activeted nitrogen 0.06 10. 20 2.14 0.14 0.02 2.70 0.93 0.426
fug;ﬁ(t)l:l);al A+ R B Soil activeted phosphorus 0.09 15. 30 2.76 0.09 0.02 2.70 0.99 0. 376
£t Total 0.59 100 0.74 100
+ 4 Pl Soil organic carbon — — — — 0.05 10. 60 1.29 0. 290
Hityz  LIETEHERR Soil activated carbon — — — — 0. 00 0. 00 0.08 0. 824
E,jfft +HEH A Soil activeted nitrogen — — — — 0. 40 85.10 12,25  0.002
diversity 4 B 2 Soil activeted phosphorus — — — — 0.02 4.26 0.70  0.412
Bt Total — — — — 0.47 100
ARG R T LRGSR SHE YR RTA] s A R SR oy I R 2 0 M 38 o e 30 g

ZREMNIC R HF— 25 R T kBT A
IR~ 1E o 0 455 i T A0 o, B 8 — 5] A B AL 43 B (3R
9, I i 5 4R P K 5 (Monte Carlo permutation
test) PFHy HO A P 748 o il R 1Yt 2 1 (P<<0. 05).,
AN [R]AR U A ) B 7 T B A A8 A Y FE 22 52w A R 1+
A MURK , E NPT A 1 A B G Y Sk g B i S
MR BB 67. 8% (P=0.002; F=12. 9) fl
87.8% (P=0.002;F=33.09), ARIME M)
RDA HEJ3 A5 8 5 35 5] I 25 7K F o BRI 3647 117 ) 326
Bt . AS[RIARIS RN A1) 4l 9 BV 22 16 1 AR A 52
M 1= 4y 1 AP - S R R 1 A i R 1
HEFRY BRI 85. 1% (P=0.002;F=12.25),

3w

T i 4 LK B AT W 1 R 4k
. ABEFER I o R X LM S BB I
e S AT ) G A R g R A R

Beo LA PR Gk 5 A T RCRRE MR I 0 5 i
SR A S O ] AR 5 LR RO

JETE R B AR B (25 a) W3 WKL X 54 57 [ 4%
o RS B E TR AR T &
i 5238 A 1 e ) RO A RO A A A . Al — AR
0 - MR R B e E E NN R T RE A AN TE TR AR IR
(25 )G R B EZS UL WIE + AL 5
SN BRI 38 0 3 5 X5 DL AR BIF ST AR R
T X LXK g 0 o A R O i SRR A
) 110 A 5 A5 A FH 8 A5 VR DA B e - 8 LE BT IR, AT
TE 8 P 5 00 o 33 o 850 7 45 il A TR A BRE e 1) 7
T8 a8 . AN R AR W A P SRR & it 25 a=>37 a>
CK>16 a,25 a I # & T HAb MU, 37 a,CK, 16 a
SHMERARE ., UL T XS LA L 1
SR [] B 7 T AR R v ) Y LR KR A
EHE A BBORE AU D

- 4L T A oA K 2 b SR A AR 0 BV K
UL R, R S R W B IR AL o R A ) R
PEMEEEH Y AR R R Y Y e T
AN [ BRI 1) J 225 b 1 e s o TR SR - A LB
. LHERARHEY SR EEEE EHNAS +
A HLR JEEAH G 3% 02 R R R AR BHAE 4 4

A~ EL By

R ]
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HeFE AR AL e B R R R (Y
FREAL, AT RE S ) B X LE AR 5 ERF AR Z ) Y
PR P G, A R ) R A S N 4
hnel g R ARG L A B O G AR 2K
PR & - PR EOR B W 4 9 15 $0AE 16 a i) B 49 L
R 2 T AR b, RIS B B (37 a) 5 R AR
M 25 AN G 5T B R B AR AR BOR R B
BRI 3 RS W] 37 a 5 RARH 1
Wikh 2 RN, fEBEE TRER S L B & 1R 1k B
VE AT T) K 8K 0 1l 3 A 1 B 3, 3 5 DA 1 F 5 4
JAL " R HER O XA Y 2 REE R —
FETE G, A AF ST 3 B B+ 498 5 0 (9 386 i 4 F 2 b
PRSI IS AR (A A P Rl 2 RE R AR R = 2
] FH SRR A . A BT 9 45 SR R WA A b 2 B 1
JEIE A 37 4 P )RR A RO AT O . R IR RV T e
FEXTF L HEFR A 0w R W] S B 2R S £
RN KR AEI . AR A LW B
% o ZFEVEAR RS BSR4 TR G IR AE v [a] 4
XL BLAAR (25 a) LT, Hf (8] 55 XS LG H 2 4 g 2
A B B I T 98T AR T A R o T
R LW 5 0 5 K T A B AR AR TR s 2 A . TR
DX 0 Hi N T3 AR MR B 72 10 ~ 20 45 [a] B9 F B0 A7 78
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2 v [ 005 L ) K A2 3680 Bt 1 B R DT 559 1 ko
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B S LMKl U A A ) b ) R A B R T
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