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The seasonal change of endogenous phytohormone and differentiation of
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Abstract; Tetraena mongolica Maxim, an ancient specie in its own genus and well-adapted to drought environments, is a
xerophytic shrublet in the Western Erdos, Inner Mongolia. Five populations of 7. mongolica in the habitats of upland, hill
tableland, high plain and terrace were selected as our research objects. Through analyze the soil physical and chemical
characters, drawing the charts of density, coverage, age-class structures of 7. mongolica populations in the different
habitats, to investigate the change of endogenous phytohormone ( ABA, IAA, ZT, GA,) in the leaf of T. mongolica
populations with season and habitats by means of Enzyme Linked lrnrnunosorhent Assay ( EL1SA). The results showed (1)
There was a significant difference in density, coverage and age-class structures of T. mongolica populations in different
habitats. The habitats of Upland, hill and tableland population were fit for seedlings rebirthing, and the density and
coverage in these three populations were significantly higher than that of high plain and terrace populations. (2) The

content of organic matter, nutritional elements (N.P.K) ,micro-element( Fe ,Mn,Cu.Zn Mo .B) was very low, but the pH
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was high. This embodied the bad condition of barren soil and alkalization in desert. The physical and chemical index of soil
in T. mongolica were cluster analyzed and T. mongolica population in five habitats were classified into two groups: upland,
hill and tableland populations ( group A) and high plain and terrace populations ( group B). The content of organic matter,
pH, nutritional elements (N,P.K) , micro- elements(Fe ,Mn,Cu.Zn,Mo.B)in the group A was significantly higher than
that in group B. (3) The change trend of ABA and GA,in the five populations were distinct and regulative in the whole
growthing season,i. g. August > June > May. Similarly, The content of IAA and ZT embodys distinct regulative changes,
i. g. June > August > May. The content of IAA in May, ABA and GA, in August in group A were significantly higher than
that in group B. (4) There was large heterogeneous habitat in the distribution region of T. mongolica, the difference of
habitats resulted in the differentiation of population in physio-ecological in the long adaptability process, resulted the
differences in density, population coverage, age-class structures, soil-nutrient, soil water content and endogenous

phytohormone of T. mongolica populations in different habitats.

Key Words: different habitats; Tetraena mongolica population; endogenous phytohormone; soil physical and chemical

characters ; differences researches

P& A ( Tetraena mongolica Maxim ) Ay ¥ 525 - A /NIEA , SR R VY SR/R S r A B R P AR A AHE AR L o
Horh g ERIR Y] , RIBBEH P} (Zygophyllaceae) o UG AR HIP A HER , B ATTEL I ¥R X R A A
BREGATX, EZAAETP/R S R PG ALHR, PR AT ST U B AR , 5 2 A AP BE AR, W35 8 ve Y DL g R
T (PTRIEL R L) f L st , > BT B AR AB A SRR IIBR X 4R R A S R AN I RE T AR
EEEA, RN R L PR TEE L X A 60 F A EAY Z — TEEY K Y X AR ERAE
BEHRER X . HRIERMHIRE ERA, B X BRI 505 Y2 ek R E: Y
2y RS AR B AR U A R BB R A AR S SR RR IR, AT T
RGHBRFE " o AR B AN G A A K BERCK R IR, R RAE AR B 3t
T8 BIRTACR BTG ST, VUG AP AR 7 DX A R AL AR BE B W R, A 508 B L T e, 9
fEARVL H 2578, B R R OB AL ) S AR OB R BB MR X o BRITA 522 X MU A KA
FERIRE , T LASE 78RR E S P A JRad A v i — BB AL B, A P A PRAP e 1) o s SR A — 8 OB 0 o

B RS Z X G AR MPTIE EEZE AR AT AT WG AR SR LTI A
KT MR BRI AR G T o BTG SRR I L 25 5 xd A RE S5 25 (LA 0, 76 AR B 5T LR
AIEERE b, XA R AR AT P& AR B 2 BE DA K 13385 20 K 20 PR N TECR AT IS, e B IR
JRRIRR AT 22 570 TS ARFRERE R . DGR R A K R B MZER P 07 B BEIR, 13RS Z A
HEAE A T A A AW A 25 (B 4% JRr , BT AT DA e S W 1 A 2 [ e o ik (8 R AL ) 6 = ) S5 o
P RZ IR — LA A AT AU AR 4 e A FRARAE LA LA IR O BRBE AR 1™ o M N TR R v
HWEREE - BEERN—RAE KA, iy 4 K &7 nEA AR B SEY itk
BREMX, ETHATBFEEET 704 X AFICERIERMRIL & B &P R RPE R S S35 A 5 0
WEFTREH ST XA ) A 35 PO AR 2 BE | =t B AR B R e BRAL A BRI , I3 PRI S e MR AL X 5 A L6
H .8 A &AM i ABA JAA (GA; \ZT M1y A AL AN A 355 (8] 22 S MEEATBE 5T, £ 5 i T AN TR AR 3R & K
PR AR BCR & B A LA R0t A BRI PEARAE , BN A 5522 53 0 DU AR R A 2
1 HARREEAHTRL

R g RIRAE P By S T S HGERR R , X X R B R SAR B (B, BRI+ 008 5, A 8% (A5
KT RO RADE R, B EE . FIIFEW 139. 8mm, R Z KRy 3217. Tmm, R FFEFIH) 23
8, THREE 4. 055 24F H IR BN ECF 309 2792. 2 h, AR N 9. 8°C, e ik 39.4°C, M
SR -32.6°C, MU R R ELEEIK 63.4°C 5 MIHARECH 0. 13, REZRN, B RGEE 28m/s, ZEAHTES ~
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LV T AR G R 3 T A R T 9 RSB 7R 2005 4R il 2006 4F f) 4F R TR & 4351 24 78. 7Tmm A1 90. 1mm (FH A
2006 45 A 25.7 mm.6 Ay 2.4 mm .8 4y 25. 4mm) , 5AEBIFEK B 139. Smm #H Hb 2 BIFEAK T 43. 7%
35.6% , LI X T SR BELEIX BT AE A JE— 2D IR i 2
2 MH5HE
2.1 PRk

2006 2R BN AP HATH LS, AR PELBIEE T A AR X R Rl s 3RS AR I TR
Iy IRBRAY A X P B A B8 5 B, S 9 T A0 A X B B MR L Bt B R R BUAPE R 5 S B
A NG RE . AR HbIE F GPS B 0L, e 2 46 AN IR , T R BFVE XA IR (K 1)

®1 HHREBME—ER

Table 1 Characters in research region

HEs FENL K R
Plot( No. ) Orientation Altitude Environmental characters
\ 39521757 1L £ 58 0 B 3 s 18 35 ¥ 0 1045 A, 26 i BLRE 85 E Zygophylium
1 Vi 1212m mucronatum , ¥} Hippophae rhamnoides ,>f: H 1. Helianthemum soongoricum , %% .
E 106 ° 53’43 . .
Allium monglicum 3
N 39°22'30" é’?fﬁﬂ’.;igﬁﬂfﬁﬁi 5 ﬁt%‘ﬂ]% m/g* s /ﬁFﬁEﬂ] [«‘J\"U‘ﬁiﬁ'% S":Pa glareosa’ yé\ﬂe
2 E 106 ° 53'52" 1285m Salsola Passer’:"ll, ﬁé l]‘l' % X% )L Caragana stenophylla, 36 % E%\ % ﬁ Cleistogerws
songarica , 21} Reaumuria soongorica i % ,/C &% T Zygophyllum xanthoxylo
3 N 39°28'53" 1216m Pl R HORERA R EEEG A AR, AR AR B Haloxylon ammodendro
E 106 ° 53'31" MEER TR E
) NO°14'58" lsom RGN EEAEOIAA B , I DL BT W 6
E 107° 05'36” ¥ 45| Potaninia mongolica FIH&M-4L7} Reaumuria trigyna 3
s N0°09'07" g PRV £ SO0 £ BN I A B E R DK
E 106 © 54'44" Potaninia mongolica .51 24 JEFR T4 Cleistogenes squarrosa 5 3

% Upland; soil type is gravel; predominance species is T. mongolica. Companion species is Zygophyllum mucronatu, Hippophae rhamnoides,
Helianthemum soongoricum ,Allium monglicum ; Tableland ; soil type is gravel ; predominance species is T. mongolica. Companion species is Stipa glareosa ,
Salsola passerine ,Caragana stenophylla , Cleistogenessongari , Reaumuria soongorica and Zygophyllum xanthoxylo; Hill; soil type is gravel; predominance
species is T. mongolica. Companion species is Haloxylon ammodendro and C. songarica; high plain; soil type is sandy loams; predominance species is T.
mongolica and Z. xanthoxylo. Companion species is C. songarica,S. glareosa, Potaninia mongolica and Reaumuria trigyna; Terrace; soil type is sandy

loams ; predominance species is T. mongolica and Z. xanthoxylo. Companion species is H. soongoricum ,P. mongolica ,A. monglicum , Cleistogenes squarrosa

2.2 tHYFP BRI A

K TCREHBURE (IRE LR 1 , T — P RE I ERBEHLIE B S0m KIFRELR S5 4%, iIC R B AL UG KRB E
(BFELEF SRR , R D& AR GES A ARBE .0 0 B REE S B FomiE (28 vk 0 s
KA BRI TME) o 43 HILA 50m HELR T UG ARME VRS B ME DA RER B4R, AR B AR L1
B 5 VR ARSI — B BEAR . ARIETK = R & L I bR -5 AR 50 22 7T B BT 4 R T
0, DA AHEAR B A% 558 BE AR SRR/ (r = 0. 35) , 5 iR MAH R R RELLF (r =0.57) , B AR In (&
&) =2.73 +0.059X (X KR4 ,n =176 ,P <0.0001) . 714 SCR A il 5 el 8 Bt i1 55 &AL 3 5
RIS, UL 3a g— I RGN BIARIN A 8 4RI 4544 o
2.3 HEMARE S
2.3.1 HIEHERKRE

W EAMEE R, A KRR EER LT 0 ~30cm 43 F 0 F 5, 2006 4 8 H dA), 78 BT s A Hh Y
FA 3R R AR DB ARMRPR £, RAFTREEN 0 ~30em( KK 1) o FEBNMFEHIZER 50m x 50m HEF 3 4,
TEBAETT N S BUBRRFENLIUE , B ML & E R 25 I B EHIRE A 3N ER,
2.3.2 MHYHRPRE

2006 4E 5 A6 A3 .8 A 134 HILEFT AR E & AR . £ 50m x 50m B 3
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A EEBAFE WK S BIBE R BEHLEURE , B M REHBERURE 25 #k KM H IR A, 2 b 3 NER . BERMEET, A
VR AT B T o
2.4 Z=WME
2.4.1 3R IERARME BT I E

(1) +3AYL pH B T3 &K BT E

FAE SRR INHAEIIE 3G VL5 ; F Seven easy FREETHINZE pH A ; H TARE L IE 1B EKE

(2) HEEFTEMNE

Ay HIE T AR R H 385 6 FhE IR0 R & &, R A BUCHI B-324 & Z&({% .UVIKON 810 £ 4ha] I 4
HIEEETH N 6400-A KIAFEEEHATIRE . AR S P2 N AR N I RAFF R & P A% P
SESRFMEBEE ;& K MIE R A K

(3) HEEHEITTEWNE

SrHIMIRE T A FREH P 38 12 BT R S ', R SpectrAADUO JF 7 W ik 43 6 6 B | AF-
610 JEFZOEEIE{L \UVIKON 810 2851 A] WL 436 6 BE AR JP303 AR (AT A2 o

TS B Fe Mn, Cu. Zn [ 5E : J5F W W53 D606 BE B 5 1 3 & A 31 Fe \Mn . Cu . Zn fill 2
DTPA 1242, i FIR /66 BV ; & B A2 B BIIUE - Wi /K IR 4R- £ B R ek ; B Mo I AL Mo FIAE «
FR-FRREIR 12, vk
2.4.2 HRGEHWE

MBI KA ( - 80°C ) FpE H IR I Akt FRER 1g I o 5 FER b, il Sml 80% ) F BEVK YA Hh S 1)
W BRI T AR LS, T 5000 x g B0 15min, FEF5RE, WG C-18 BEAZEER: Kt kLG ke
mAEA S ml BRI B FASIR T, B 2 R BOR b ) B, IR S RRVRE 2 o PR IR S 3 R o
IR VR S oW — I B Ve — K Y B — e #2 I E ABA,TAA,ZT, GA, I HfH— 4
HIM ABA [TAA ZT GA fRifEf 28 E & HAE R SR E NS &,
2.5 ARk

SEIR 4 5 ] EXCEL2003 Fi1 SPSS13. 0 #5044 #4742 B FBUE 4b B8, 5% i One-Way ANVOA J53:7E P <
0. 05 7K L 4T 225007, % 25 7 B 2E 354532 F Ducan K36 47 2 H HLEK .
3 GRS
3.1 ARREABE A ARFERE
3.1.1  A[FEAESR UG AR B 5 B

0O WEAK T.mongolica

]
W
1

BN, R R AR AN A A RRERE R - S paosior
J1 (21 B/50m) >3 B(19.7 B/50m) >2 B (17.5  £2 s
/50m) >4 (7.8 #/50m) >5 B (4.5 bk/50m) , B §§, 10
IRILFBEB R, B MRS RZ, BA L REE ¥ s
B/ 7S HAR R ASE A AER 22 57 NSNS
BE(P<0.05) , XA [FIFhHEE )25 F 1T Duncan £ A% Group A B3% Group B
B, EH152535BEFRTI4555,M1 5.2 H¥4 Plot (No.)

B3 EZRERABE 455 5ZRERAEE, N
ARESHFEEEEAN 4SS5 TBERT 25,4 5o 1 The density change of T. mongolica and Z. zanthoxylon
TS5 EZELEEER populations in different habitats

B 2 i, BT X Rl A 55 DY & R R e 25 BE R Bl
2 5(2196.25cm/50m) >1 5 (1494.75 ecm/50m) >3 5 (1114.5 cm/50m) >4 5 (1010.5 cm/50m) >5 5
(435 cm/50m) , BV & s o BE e K AR ILAR R IR Z , RLE JRF IR /N o 7 2240 TR B, AN R AR B[] Y & R
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MR EEZEFBE(P<0.05), XARFERF2ZRHIT Duncan K38, KR 3 5515 4 52 HEFAR
BESN HAFZREZEFHEE, ARAARFERERAN4 S SBRBERTF25 45 552ELRE
=R,
3.1.2 AFEAESENEARFEERER LS

M 3 7] LA H AR AE SR IO A ARFRE R IR S5 BRI Il A5k B AR B L FIFRE . ghid MA R
BRAMBATERRES ., BEFLARNZES, SHBEARFEER NSRS E S i fFEREE
S HAMAE B B EMEETNE 20 . H 1 SARILAREER 3 5 A B ZE TR A 1 AR L
KAr51R4.8% F110. 1% AEEEH EEHHIT 7 8% H 10 R EMEBRE B, ~7 BRAEE 5
1 67.9% 1 86.4% , ;2 5 G AP AL B IEEH BT 8 %, 1 ~7 WFA R 21.1% ,8 ~ 12 B MA%K
15 78.9% ;4 SRV IRFEEMN 5 SHURNEREAEENMAS B EX BT 10 885K 4 SFEE2 ~ 5 BAMER
HBL, IR EEHAE 9 ~ 11 PR &5 ELil ol 69% i i AR B AU AP BE R B 13 IR AR, BT o5 EL IR 3. 5%
5 SFPHE 2 IR 3 HRGUR 5 PRI, IR AE T ~ 10 IR &5 ELBR 76.5%

0O AR T.mongolica W % FE Zxanthoxylon
2500

(3]
W

2000

3]
(=)

1500

AMEE S
Proportion (%)

(=)

1000

500

Coverage (cm/50m)

N\ L
1 2 3 4 5 6 7 8 9 10 11 12 13
W% Age class

=RV

0

1 2 3 ‘
A% Group A
FEHE Plot (No.)

B2k Group B

B3 RS G AR R A

B2 AR SEIA A TR B AL, Fig. 3  Age-class structures of T. mongolica populations in different

Fig. 2 The coverage change of T. mongolica and Z. xanthoxylon habitats

populations in different habitats

3.2 AR ELE R

JT VA b 3R SR BT 4R, M E AT Tmm 57, 255 03K 2,

TEENRERE L EPEHERTERSEINERA BHEERE, WERS X LAV & BRI
(0.154% ~ 0.630% ) , BR#EA P& BE RSN, 2 NP K &8 A3 NP R, L EH B T “ A% P
TG, HIX — IR R E A ff Tt —2B 05T, DA R ULBA 3R A I8 AR AR, T AR B B 3 IR
MM ERRE. R EEEKERIR(2.4270% ~5.4753% ) , T -4 pH EHEI A X4 (8. 16 ~8.57) , {1k
B Z X AR H PRI AR A

MU A KA A K TR R 6 Fig R TR S B SHANREE® LR FHEEZ M UERER +
B E TR KA B A W, 5T X Fe Mn,Cu.Zn Mo 2B HK Tt A + 3% & H LI AMFTE KX + 5K
FHE R, B SREETHALE 8 HEARER HRKTPYE R, X—FReRS5EFNE" 1K
I 5 AR — B, IR 2 X 7 3R BT R & B O T AR IR . 7EME O R A SR T, B gT X £ 3
H1 Fe Mn,Cu.Zn Mo .B G &ML T2 HE HIEMFE X 14,

¥ 2 PR H LIS R E S BOE G T T R, BB 2K 1 5 25 3 SHEH(FR A 2%);
B A5 S5 SR (FRB ) . TR A BSFEHAFAE LAT L[] 5 - 28R B A I B AR 2
VA AT s IR B R 39 7E 1212m DL 1o B 28R AF7E DA JE [ 5 828R Vb ok i ; @A g I &
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A+ BERE P BURIILE 1150m DUF o FF 204 RR N, M R (b vk Al b, 23 H —
SERUERTERD A JSHEBR pH EXT B RN ESIRPHEE R T B K- AR SR 2R 2. £
PR R A O AR BB BV BV B R R R R A R RS KR

R2 BHBEBEAERER—REER

Table 2 Physical and chemical index of soil in research region

SiH lem FEHE Plot

1 2 3 4 5
A P Organic matter( % ) 0.556 0.630 0.438 0.221 0.154
pH 8.16 8.41 8.22 8.57 8.56
4> Total N(% ) 0.038 0.045 0.032 0.011 0.012
4>13% Total P(% ) 0.027 0.029 0.025 0.016 0.025
44 Total K(% ) 1.98 2.06 2.18 1.89 1.99
WA (mg/kg) 16 16 20 6.7 6.4
A% Available P(mg/kg) - 0.208 0.208 - -
R Available K(mg/kg) 97.5 70.0 132 40.0 42.5
Jih 8k Total Fe(mg/kg) 36.8 26.0 22.6 19.1 21.0
Ji 4% Total Mn(mg/kg) 360 360 341 231 246
JE 4 Total Cu(mg/kg) 14.0 15.1 15.0 8.66 9.13
JEPE Total Zn( mg/kg) 33.2 34.2 34.2 25.2 23.2
R4 Total b( mg/kg) 56.5 251 171 70.6 133
Jh4H Total Mo(mg/kg) 0.18 0.20 0.20 0.17 0.21
£ %4k Available Fe(mg/kg) 1.96 3.73 2.30 1.72 1.32
%4 Available Mn(mg/kg) 8.06 12.7 9.48 5.63 3.42
A4 Available Cu(mg/kg) 0.770 1.23 1.24 0.235 0.188
AR Available Zn(mg/kg) 0.191 0.226 0.22 0.101 0.158
AR Available B( mg/kg) 0.327 0.502 0.744 0.112 0.207
A %4 Available Mo(mg/kg) 0.016 0.016 0.018 0.014 0.015
+ 385 /K & Soil water content(% ) 5.4753 5.2420 4.9283 3.8857 2.4270

* FHP BN 3 YR E JIF15 44118 The date in table are averages of three measurements; —Z&/N ik T4 Hi FR Notates the results smaller than the

detection limit

3.3 HWEARNEHMRSEONE
3.3.1 PUEAM A ABA SR

AFRES G AN - ABA & BFTRMLAAMFEHN8 Ak >6 Al >5 AH(E4). 5 A ABA
BB EAR, ¥I7E 1000 ng/gFW 74 ;6 Ay ABA B H/NE] 2000ng/gFW 74, F5 512 3 SHHIZMHH & &
BN 3742.90 ng/gFW 2 5 A 7.2 4% WP A R R ME ;8 A6y, 2 ABA & BRI I X B A K
FRNAE, U 3 SRS BRI AR R 1H

P& AR ABA & BAEA FASE R LW R 45 R KR 5 A UG ABA S EAELSRZFERRE 6 A
73 3 SHEHLEE R THAM M, KRB Z RIZF A B E ;8 AR, ABA SEEAFRERHZRERE,
XA [ PR IE] B 22 52 #5417 Duncan 250, R 1 5.2 5 3 SHMPBERT 455 5,1 5253 54
W2 EZFARE 455 SHMZEERALRE, B 8 A ABA SRR A Fieh > B Fetei.,
3.3.2 WEAREA IAA SR

ARESENE AN IAA K& B BRAEAMFEER 6 Aty >8 Al >5 AW (& S5). S AmEK
RO BEALER 2 SHHSN, BT S0ng/gFW LAF,2 SH# B 2= THERM;6 Afh, £ MEAEK
R BEAIIM FFRBERTRAE;S Ah, W RERRTERA T ERERNE,3 56
R 8 H by IAA & BB BT AR R E

http ://www. ecologica. cn



2258 £

&t
i
b

29 &

5000 - @ 5H May 6H June 0O 8H August

-~ 250 - M5H May B6/ June O 8H August
S 4000 _ H May B6H H Aug
® Z 200 |-
I 2 3000 &
@z i 2 150 -
5 2 2000 €5 ol
<2 < g
< 2 éj
< <
0 =
2 3 4 5 0
A2 Group A B2 Group B A% Group A ng Group B
*iéfm Plot ﬁéfﬁ! P]Ot
K4 PUEAK(T. mongolica) ABA & #7451k E5 PAEAKR(T. mongolica) IAA & 87451k
Fig.4 Changes of ABA content in 7. mongolica Fig.5 Changes of IAA content in T. mongolica

PUEAR TAA & B7EA R AT 6] LD TR 45 R R -5 A & A TAA & BAE A BT [A 22 ML B 38, XA R
FHREIE] B 22 52 54T Duncan 1550, AL 2 S REFR THREFM,1 5253 5BEFRTI S5 5, H1 5
3524 SHS SZREZFUIALE, XU S AG,2 SHE G IAA & BEK, WIS HbEF
TEZFEARBERT BE, 6 AHMS Al IAA FREAFRAFEHIRANI S>45>25>1 5.5
5, 2R, 155 SHZEZERENEE, W 6 AMH 8 Af 3 5 R IAA S8 NTAR
HofRE 4 SR PRI Z o
3.3.3 WEAREA ZT FRAEL

ARAEFEEEARERNMEREFTHMN i 2T SRS B AAHFEE 6 Aty >8 A#h >5 Afh (&
6). 5 A& BB TRIKF;6 Ay, & FH 2T & BEA BT, H2A B A KR m E;8 Ah, M
BARZT SRSA TR, FFE,3 SHHTE 6 A M 2T & BRI T A HH P K= E.

WEA ZT SRR AT BB T4 R E W 5 ARG A 2T & 876458 A 2 R R 2 B 2K
F,2 S E M RE R THRSFMRSE, HERBZ AIEREARE . 6 AR ZT SRR AE
BHEIRANI 5>45>25 1555 ZREEE, M2 5155 SHEMZEEREARE, I 6 AH
R ZT SRR E R E. 8 HMINEAK 2T & BIEA S 22 7 RIBE BE K.

3.3.4 WEAMEKNA CA,FRHE

ARES UG ARER N ERREETHN - CA, BB LUAAMFAES, 8 Aty >6 Al >S5 A% (&
7)o 5 ABTUEARM N GA & BIRAK;6 A GA, & BRMCA FTiin;8 H 4y, A, & & BEH N, H ik
BAERFREE, 3 SHEHMTE6 AHM8 Al CA, & BB Fratet+ KR E,

160 — W5/ May B6H June O 8H August 900 W5 May B6/ June O 85 August
S 140 2 s 800F
Z Z &~ 700
s 1201 é b £ 600 |-
pr 2o é g p £ s00 |
£ 80 = U & 5 400
“ 2 gl B Z Z % % - 5 400

& 20| g 7 7 7 Z g 200F
M1 1N 1IN AN AR 7 g 10o0f

1 2 3 4 5 o 5 3 4 S

A Group A B Group B A% Group A B2 Group B

i Plot K3t Plot
6 PIEA(T. mongolica) ZT 7 B2 7 PIAA(T. mongolica) GAy 7 R
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BRI B EREE s AURER Lk AAEREE . R il 1 U A AR St B A K R LR A R D0 AR 3819
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