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Abstract: The rice-duck complex ecosystem, a type of integrated utilization method of paddy fields, is a major complex
planting and breeding model of paddy fields in south China, and opens a new way of sustainable development for rice and
waterfowl production. This paper discussed the influences of the stocking of ducks in paddy fields on the species, quantities,
diversity and biomass of algae. The field experiment was designed including conventional paddy ecosystem ( CK) and rice-
duck complex ecosystem (RD). The results showed that there were 6 algal phyla, 57 algal genera and 108 species found in
all paddy water during sampling periods, and the phyla were Cyanophyta, Chlorophyta, Bacillariophyta, Euglenophyta,
Cryptophyta, Pyrrophyta. The difference of the algal numbers in the two treatments was not obvious, but the algal density
and biomass in RD was lower than those in CK. As rice growing, the predominant algal biomass in individual increased in
paddy water. The predominant algal species during the early periods of rice growth were Merismopedia glanca, Sceaedsmus
quadricauda, Euglena viridis, Cryptomonas erosa, but in the late periods (45" day after putting into ducks), the
predominant algal species in CK were Closterium acerosum, Cosmarium quadrum, Cosmarium formosulum etc ( belong to
Chlorophyta phylum) , and the predominant algal species in RD were Euglena viridis, Euglena oxyuris, Phacus longicauda
etc. (belong to Euglenophyta phylum). Compared with CK, the algal density and biomass in RD decreased significantly
within 15 days after putting into ducks; moreover the content of total P increased, and the content of total N and the genus
diversity reduced during the late periods of rice growth (45" day after putting into ducks). Correlation analysis between the

algae and the environment factors showed that there were positive relationships between the content of total P, Euglenophyta
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density and the total biomass of algae, and the indexes were 0. 697 and 0. 625, respectively.

Key Words: rice-duck complex ecosystem; algae; density; Biomass; diversity; predominant species

M E S AEDRGEURIEKE M, URRE O, KIS HEIMFRER B R S5 A THESWAS TR
ARG, REMEWEARBEESERNEERARRREY . HEDIEEY, W E H AR B A £ B R
Pt AR 38 o KRR AL HY R el 3R AR S R T AR

FEHBEREKEESREREWEERRMEE , BA R NP, I HIREVR S &, 8 - E Ytk
IR P AR AR B KR AE K R o BRIXT TP 24 b TP 5E e, X TA
HKRBER MR NAZ , B FIRERM AR, R H KRB V% 4R % B S AR W & B R [A] F LAl Kk R 3
RO T E ST T BT R R T R T REE TS 7 1T RS RSt E
AR T ARG KR AR ASIREE , B B B IR R A BOR, TS/ 4R 3 R SR AR, W I B RS E YSE  R B iB R
2 THEMET R ID B EEGHERFRRR, BAFIR . ARSI HELEYREE IR
K8 B BB 5% BRI P TE , B RR 15d XK ARBESSAE M REVR A 5 B AR B R SRR T I E 43
BT, 45688 H KRG PE B AR (LR , BRI AR RS S B /K AR BB R S S LA, A L & HoR ) f ik 3
WK
1 #R5H®%

1.1 A5 S5+

BT 2005 45 H 29 AEEP R RAAR ARG HAT, BifESE, Lk 3% 85 ha 8 LRy
KRB WKL, R TIEE 20 cm, T4 10 om ERERZE  # T KA ERETE 1.5 m DUF . HEARNE S
JEHh 4 N1.09 g/kg, 4= P1.17 g/kg, BHLE 16.76 g/kg, AR 12. 1 mg/kg, AR 0. 52 mg/kg, 135 pH {H
H6.80, THEFE 1.18 g/em’,

1.2 %k

tr R B ILEE JL( Oryza sativa L. ) B85 A HuJfRRS ( Tadorna)
1.3 Wit

ANRKAREGSE 2 b HE : (1) A HCRS (CK) 5 (2) 5 (RD) , % 16 H/667Tm bRl t. &/ NX FEHLIX 4%
.3 WEE, B/NXEFY 160m’, Hif# N 180 kg/hm’*, P,05 90 kg/hm®, K 150 kg/hm® FRyEMELAL— K
PEREA -

1.4 HEERLEE

H [E] 42 B VA TR 30em | FE 40em , LAERS 3= 7K FIEURE o /INX 2 8] I8 T A0 A FH 358, 28 st e, 7 1k A /K
. DL 4 5GBS 22 Vs H R G , BRI R BELL 0.6 ~ 0. 8m, ABH TS Rk 3E . /KRS 7 =0 LA SE 81T 304,
& /NX AT HEHE (TTIHAEKTR 10em) o FKFEBARSG 10d FEORS , 227K A 55 AR USRS -, 7F LG 200 (] A g 2 ]
AR T BAEPRS RS RRE IR R . FEFRS/ N — A IEHCE — RS, LUERS FIREFR R, (L H KRB
IETRRE ARG H IR s DR R K RS TERL, KL & PRkt , FEH K 60.2% , G4 27% ,
2% K1 4% KK 3% BEIREES 1.3% , a8 1.2% , 848 0.3% G5 InF 1% ) (RS AR I H [E] (ERHE
BIE#MADEL, FEK RS 24 B A HA T 2= BREIR .

1.5 HEBHEEEENSHT

TERURS ) R 15d 17 1 YORME, LR 5 IR, B UCRAE BAKRET A E#E7E 8:00 ~ 10:00 #17, HEAKLIR
J/{1 ]

(1) FIKBEEREHE S E K, BIA 25 SEIpEY M bt 8, S U85 A AR TE 125ml SRAENE A, i A R
B, W ELRE, BT BMET, d#HTeEtkng",
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(2) FIRIKEFBOKAE ILEIA LL T~ E3fE A, 0 15ml 86 R R , 7 1] 52 36 2 K K AR B A DTTE A% , 48 24h 1T
VeSS , P b ISR, RS 30ml, 5l 15 2 AR AR T 30ml AR A, I A BB ROIE VR TTTE RS
2 ~3 K, B EKBOEEIRRA A 30ml ZI B0 1k, i/ B B R , RO

(3) BB B ARES R ¥AE 0. Iml @ &R, WEARA WK 0. 1ml, E-F 0. 1ml i}
BHER , B AR TR, A RIS ek 3 S i gk kAT e

(4) HEYRME , 7EH R RRE 8 MR AR I B ok i L E B R E R,

(5) KA E , BA(TN) & 8% A 5 BR 1 A Ak- 28 S 4 6ot BE I i 5 B (TP) S &R AT
T RSP EAL-FHIE L a1 ViR 40 (DO) SR F L& 1 ; pH BRI A BEBE M AR B R BETH I S8 s (¢ R A &
(COD) 3R FHE S BR4P I s £ 1L 7 2 (BOD; ) R AW BIEFE .

1.6 FdEatr S5k

i% fi] Shannon-Weiner I Simpson ZFEMEFEEUBT I8 BER SAEMERS S ¢

RIGE R LV IR G 3 RELZFYME 5 16 -
Z2RFN I HHRE R F EXCEL-2003 #4458 it 7047 -
2 ZRE5HH
2.1 JK{EERAPER

HRAL(ERL) , EEKEA T HR, HEKEE
FRK TR , RI/K & TP.COD .BOD #3A B B3 fin
5x A, BRI F 0T LR E R AR K pH E, 3
Bk AR ik 2= S E AR AL TR A&, X RS KRB 37 ) 200 500 800 11:00 14:00 17:00 20:00 23:00
JiE TN TP 5 2 5 E BARBUAE I B (UK Rg 43 BE RSB LA I Time (h)

J&) , R R TG KK AR 2 FALT X B IX, T2 B RS RS DO HA,
ERTHMERX, ZRE%E. FEKE DO 22— H A Fig. 1 Daily variations of DO in paddy water between different paddy
AR (E 1), FERSIEEREH KK DO 7£ 23:00 fA 2K eccosystems

H 11:00 sZ & TR, H AR BT X R, 25

DO (mg/L)

B#E,
#1 FEBHESRGEKEBELERIEEL
Table 1 Changes of the physical and chemical properties in paddy water under different paddy ecosystem
S:fﬁ::lt?me i pH TN_I TP-1 DO_[ COD, BOD;
(DAPD) Treatment (mg-L71) (mg-L°1") (mg-L°") (mg-L71) (mg-L°1)
0 CK 9.04 +0.07a 6.08 +0.41a 0.20 +0.06a 4.73 +0.38a 28.42 £0.98a 2.90 +0.52a
RD 9.00 +0.21a 5.74 +0.81a 0.22 +0.05a 4.07 £0.20a 29.39 +1.96a 2.38 +0.81a
15 CK 8.90 £0.21a 4.52+1.13a 0.26 +0.05a 3.60 £0.55a 28.83 £2.71a 2.09 +0.47a
RD 7.47 +0.03b 5.23 +0.51a 0.31 +0.05a 5.15+0.44a 38.94 +2.99b 3.14 0. 66a
31 CK 8.58 £0.37a 3.26 £0.45a 0.12 +0.03a 3.50 £0.53a 33.10 £1.29a 5.69 +0.48a
RD 7.41 +0.08b 1.04 +0.35b 0.16 +0.06a 5.26 +0.93a 41.15 +1.69b 9.02 +1.07b
44 CK 7.76 +0.18a 4.06 +0.49a 0.78 +0.05a 4.07 £0.75a 41.39 +0.77a 9.46 +1.51a
RD 7.29 +0.04b 2.09 +0.31b 1.00 +0.10b 7.57 +1.03a 49.26 +1.74b 15.77 +1.14b
60 CK 8.42 +0.06a 7.00 +1.30a 0.52 +0.13a 4.51 +0.59a 35.36 +0.19a 8.96 +0.47a
RD 7.49 +0.02b 4.74 +0.65b 0.64 +0.05b 7.69 +1.61a 41.77 +1.73b 9.53 +0.56a

[a]—Z A ) E R FRRTE 5% KF 2 RAEE , DAPD 8 j5 K%, TR Common letters in a column are not significantly different at the 5%
level; DAPD: days after putting into ducks; the same below

2.2 BEMHEYIBEE AR
RSB AT(E 2) ,5 YORFEBERHEVE F E ARSI ] SR ) RS T AR 1, IR T I
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1366 1738 J& 108 ffi . BEFTRI, RS ILAERS RS FH MR R AR BRI A K, TS S B IS4 17 ] 4 o L1
5t BEAR L, BORS XA ORORSJE R 1A A) FRBERAE, JEH GRS 1 4> AJE ) oS X SRS R 3 B &
B, TR BB 3 il

20 -

B 5% Cyan B %¥ Chlo

FhXH Species number

£ KE¥E Baci

m #¥E Eugl

HURER ] Sampling time (DAPD)

B2 RFEREHAESRGK BRI A A
Fig. 2 Number change of the algal species in paddy water under different paddy ecosystems
B MBI R (R 2) , WBET] S WHUEILA 4 J& 9 F, A FAC BRI S B 2E 2 A K, AT LA
TAEE/IN SRR 288 D 1 AR , TR B/ INBROHE | T Ak e A ] 40 2 R 0 U o BRAE K RS A B T 38 , Bl

F2 TEBHESRERXERMEL
Table 2 Change of the common algal species in paddy water under different paddy ecosystem

SRAEIT ]

Sampling time

RD

CK

15

31

60

RIKFZ4WE:, Merismopedia glanca * ; DU} Scenedesmus
quadricauda * ; B, Euglena viridis + 5 Wil i,
Cryptomonas erosa * ; %113, Synedra acus; /N fHE
¥, Navicula exigua; Z5 iM%, Scenedesmus arcuatus; +5¢
¥, Crucigenia apiculata; WRIE#LH, Euglena acus

VU 3% B3, Pediastrum tetras * ; PUREHI¥E, Scenedesmus
quadricauda * ; O PE, Euglena viridis * , Wil o,
Cryptomonas erosa * , %3 JK P24 , Merismopedia glanca; Al
REWRSE , Oscillatoria splendida ; Y3518, Synedra acus, —
JEAN 3, Scenedesmus dimophus; 25 i A 3, Scenedsmus
arcuatus

ZIEMEE, Scenedesmus dimorphus * ; 25 Hi M EE, Scenedes-
mus arcuatus * 3 RBLIE, Euglena owyuris  ; =1 i 4
¥, Phacus triqueter * ; Wiph a3, Cryptomonas erosa * ; 4R
K24 W, Merismopedia glanca; Il £ Bi 3, Oscillatoria
splendida; JR41FT3, Synedra acus; [EFLAHE B, Navicula
pupula; I, Gomphonema angustarum; 4B 3EWH,
Nitzschia palea; PUJE 173, Crucigenia tetrapedia; /N25 B
¥, Coelastrum microporum

LW, Euglena viridis * 3 BRIZ#RIE, Euglena acus *
ZBERAREE, Phacus triqueter * ; 135 Y-Z4P , Merismopedia
elegans; 2 F 22X ¥, Nitaschia palea; J57§5i%:, Cosmarium
quadrum ; Wiph 3, Cryptomonas erosa

LR, Euglena viridis * 3 QX #L ¥, Euglena oxyuris

* 3 KB i BR B, Phacus longicauda * 5 * [A] 5 4% ¥,
Gomphonema intricatum; HH: NZZ ¥, Surirella robusta; i
B H ¥, Closterium acerosum; SZ¥R¥:, Pandorina morum;
AR B, Volvox africanus ; FH il i #3E , Phacus tortus;
i B3, Phacus tortifolius

HRIK 24 ¥, Merismopedia glanca * 5 DU Bl 3 Scenedesmus
quadricauda * ; %% {0, B, Euglena viridis * ; W5 Pt 5 3,
Cryptomonas erosa * ; 24T #F ¥, Synedra acus; %8/ FHIE B,
Navicula exigua; 25 {ff #f 3, Scenedesmus arcuatus; + 5 ¥,
Crucigenia apiculata; WRIE#EEE, Euglena acus

REFFFEE, Synedra acus * , 78 A B, Gomphonema angustatum

w , PUERHIEE, Scenedesmus quadricauda * , %A #E%:, Euglena
viridis * , 43 JK 24 B, Merismopedia glanca; 1 35 ¥ 2 ¥,
Merismopedia elegans; MlIX2Ei¥: , Oscillatoria splendida ; GITE NS
¥, Surirella ovata; PUfH % B P, Pediastrum tetras; 25 i #f 3%,
Scenedsmus arcuatus; VUM, Scenedesmus quadricauda

BREZEIE B, Nitzschia palea = 5 VUREMHE, Scenedesmus quadri-
cauda % ; J7 9% ¥, Cosmarium quadrum s ; Wil R ¥, Crypto-
monas erosa * 3 REFFFHE, Synedra acus; VUFA %R ¥, Pedias-
trum tetras; 25 {3, Scenedesmus arcuatus; LFEEEHE, Euglena
viridis; JREARW:, Euglena oxyuris; =43, Phacus triqueter

E/NHEE, Navicula exigua + ;3 $i37 H &, Closterium acerosum
% 3 )7 B ¥, Cosmarium quadrum = ; [& & 1 8 ¥, Anabaena
azotica; MISEERFE, Oscillatoria splendida; TN %%, Cosmarium
Sformosulum; With[E#E, Cryptomonas erosa

Rl EHE , Anabaena azotica * 3 Jy65i %, Cosmarium quadrum *
EW $ ¥, Cosmarium formosulum * ; Wil f5 ¥, Cryptomonas
erosa * 3 JSJE & BK ¥, Nostoc punctiforme; IR EFHF 3, Synedra
acus; % /NS ¥, Navicula exigua; Mtk 259 B, Nitzschia
stagnorum ; SEEREE, Pandorina morum; VUfi#E ¥, Pediastrum
tetras

* ff#Fh Represented as predominant species.
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R BB K RS 2R TR R, SR TERS HUKRAh 2R EUR 2 1,5 WU IL R B4R 16 J& 35
ot , A [ B AR AR, RiTHA LA T M , 25 o o s R I R A S8 A DA, U5 S DL S R A R B 5 X
TR GBI — E R, FK T B G IS i 8, WAGHS X AR 45d 5 RS8R & N, RESED]
5 YCRAER 10 J& 25 F , ARIHAAR A K, 24 T 1 DUE/NHEBE RS AT 8 WA, AR 2 H 22 5
ABE ., RETS WEAESL R 4 J& 36 Fi, Hrh @R BEAE 24 T BB H IR ; AN [R] b 38 8] i AR BE b 28
HERAK, FEKBETEH, B X AR EMEBER B & T CK, R T8RRI ih s, HIEKE&
HEEIAERE R, BH A, FEEITES SRR RIIAZ , LA TR AL 3,
2.3 BERMEYBENEE AEYE ® W3k Cyan @ %8 Chlo o ks Baci m ¥k Eugl & Fak Cryp
2005 WA HEEHERFERY (8 3), FRLm 5
FLER , Xof BR DX 4% BE R 0 , RS 0 30 85 B AR, LA R 4 5000
F1.0x10%nd-L™" LA b, RHAEFIG 5 15 KA K 1500
B, MR RS 2.66 x 10%ind - L™, T CHS X R 7E
TERMSES 45 REF 1.0 x10%nd - L', 35 1. 69 x 10° 7
ind L™ FoA 4 ISR T 1.0 x 10%ind - L', 4551 2 76 OFos o
OS54 15 KR, 10.49 x 10%ind - L™, 7EBEZ5HY R Sampling time (DAPD)
AR, XoF BRDX DA B L o 8 X R B T, T RS X AR
B GENE, HRSS R E, E3 REBHASRGEHELFEHSEL
ﬁ ;’@ EE % E‘ ﬁ'}' ﬁ % Eﬁ ,X {I‘ H‘?{IZ ﬁ ;’@ EE % E‘ %B% _[%_ :J:‘ Fig. 3 Change of the algal density in paddy water under different
RS X, KRR AR SR 25 KIG AW B 45 7E 5. Omg - L™
DAL, 5285 A B, ok, LS A M B R TR, 58 55 RELE A 16.70 mg- L' UM X 4% e 38
A R G AR T R A JE 15d IR, R 0. 077 mg- L™, Bo4kJE 55d iR B ,6.93 mg L', 7EBEAK
PR b, % BR DX R AR B, BRSO 32, U S SR 3 o B SR 3 TR DX ABR B 3, BRAFS S5 56 15 RIRAIK,
WEAY R SERDAEYRER 37% , HALR IR B A Y& EEE T 50% . BARRHEFMELDELE 4,
2.4 ZHEEREE ® {9 Cyan © 43 Chlo © FESE Baci ¥ Fugls [&dk Cryp
&R BE B AT TR (B 5) , kb3 B
A Z R B 2R TR . 5EREH
HHEL, RS X AE RS AT 1 A AR A K, 23RS 1 A
JG ZREMEE BT W, FE T 2 AN (43 31 A 7K AR5 2
WA 25 B3, X EER R AN X 785
PREEAR S BE 2 I BT 3L - i
3 INESTE HURER 1] Sampling time (DAPD)
ARSI FARME N — T IR 2 & AR A
ELEALRLFER, BHHEHAES SRt &838.
FEH = LA R B (K 3) , Fixd HRAH L, FE RS 3L B Fg H
KRBEF = BEMAEY T REFARE, BRI T 1™
A ERE S EERER TEAMEE. BN EEhEBE IR AR RIE , 784 FHIF A ifE
T — IO FT R, R A A 2R T a8 R AR B N FE DL S 7 AR B FR T
MMFEHERMESERRE, 15 0OLE SR A BRI B IR K KR Y Kok A sh 4 w1
RO RERSIEAE TR T RIIATE R T — N E AR IR A S R G, MO BE A0S 30 KRS T I HE M (i A R 4
Z&7 R . FEH SRR AE K AR BER R 2 , ARG SR X /K AR BES A 5% i R BRI 3 A T : Bk A&
TR/KIEZh ZEE RO RS F R4,

1000
500 R

2 B Density (107 %ind/L)

paddy ecosystems

18000 —
15000
12000
9000
6000
3000 o
o= T == = T =

H: ¥y Biomass (107 mg/L)

B4 RFEREEASREEREY RSB
Fig. 4 Change of the algal biomass in paddy water under different paddy

ecosystem
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---#-- RD —6e—CK ---0---RD —o—CK
25 - a 08 —
521 06 -
8 & 5
®E 15 = E
£ 2 ’“f %504 [
by s 1.0 - i &
\m 15} ’ﬁ* g
= %
g 02
£ 05
0 I I I I I 0 I I I I I
0 15 31 44 60 0 15 31 44 60
SFAERT ] Sampling time (DAPD) SRR} ] Sampling time (DAPD)
5 ARFEFEHAESREERE SR
Fig. 5 Change of the genus diversity in paddy water under different paddy ecosystems
®3 TEBHESRGEFEREST
Table 3 The yield and output value under different paddy ecosystem
Jh3 KREET & KRB KREE L ME
Treatment Rice economic yield Rice Biomass yield Rice output value Duck output value Total output value
reatments
(kg/hm?) (kg/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?)
CK 7470a 14641a 11952a Oa 19422a
RD 7800a 15288a 12480a 4325b 24605b

AN 1.6 ST/ T %115 The price of rice was calculate by 1.6 yuan/kg

B A P TR BE AR A e SRR et SR 3 -, TR BE 570 PO IE 2 5 R L s A AR R o S T 1
T 3h—J7 T AR TR B K K s, BEAR #E K (A DO & B, 55 —J5 T , W 7 3 3h S BOK (4 B2 5
i, e R EE BE AR, I AR Y (RIS Y ) BT SR, ATk ik DO & &, i e S B
MSEF KA DO SR 2 BRI H A (LA . fEREMSIL AR B, 19 7 IR K Rk R M # a5, BUExhHE
SRR T 1 0 2 8 T S ARG, T R B SRAR o /0 O B SR M AR AR AR K22 o W, 8 P 3 ot 7K A
HRREIPE B AT AR BEAK RS B R, KR A I R, AR 1358 , R EAR AR T 3, NG T AR R [0 K AR I8 W I, 5
B WA

ISy 18 T AT B S S R P AR A B AP B, 00 5 A A S 3L A~ A Ay T B, 1 S e A
(IFEEL 10 kg, XA T 47585 708 49 31" o T WL 9 HE AT $2 75 7K (A L BBl L L BPYR B, COD
BOD; b+, (R #EFR MBI , A A T 7K A4 B 7 i A 0y 3 U 3l 0 A0S AV 3h A 20 O3, RUBOK RS 9 AR R R
B KRR KRR, FBUKRR N BN, AT AR R TS A STk, Bt R BUK IR N R, B
ML FK AT KR A TR & N B I B, MM EH @i, TR SMEERAERT
MU A R e K A, TR PRS2 (0 K AR B SRk T A 56 o SO BRBEIR T 5 BRI M G AT R A (3
3), &P SRR E MRS EYRIFEREEMR, SERMF BRI E—E N TR, -0.583, DO,
BOD, S#R ¥4 BEA77E B3 IEAHR, 17 pH TN, COD 53R RMEABIE . AT, TP 55 3 2 1 3R 53 1l 249
T BRI K

RERGIL R 8 PR R AR S RGEK R R Y 8E K IR E SR YR AR BIE Y B2 KA B W) SRS T, 1
TR T RHK K AR s o BT 1R e et sh iy, R RS /K (5 4 3h ) B 3 b
1%, e OB R R BIWIINA B T R, % B BIARE K A (R Z R W) SAKAEIYHFEERMELR BT
WRSR Bk A Shin T A T R FL K 2R AR ) BB S5 , bR SR A B S B VE 4 U B % o R, s %
A F K A BE AR AR A Sh T B AR R 0, A8 R T B 4 3t 3 B RS R S 1 X R R AR S R Ge K A A W s /Y
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2
*3 RERTFEREXBFEAXSNR
Table 3 Correlation matrix between the environmental factors and the algae in paddy water

W SRR RESE BEEE BRMREE HRFEESE BRLEYWER  Shamon-

Cyanophyta Chlorophyta  Bacillariophyta ~ Euglenophyta Total algal Total algal Total algal Wiener
density density density density number density biomass index
pH 0.485 0.371 0.363 -0.418 0.218 0.260 -0.198 0.221
TN 0.417 -0.378 -0.044 -0.403 0.040 -0.224 -0.162 -0.134
TP 0.104 -0.154 -0.117 0.697* -0.583 0.176 0.625* 0.010
DO -0.433 -0.447 -0.380 0.751* -0.277 -0.198 -0.111 -0.549
CoD -0.333 -0.234 -0.352 0.599 -0.389 -0.101 0.354 -0.075
BOD5 0.016 -0.007 -0.280 0.653* -0.356 0.130 0.465 0.122

“oux” RIRTESW KFELEFRBE; “x =" BRFEL1DKFELZRFBE,n=10 “ *” means significant differece at 5% level,“ * * ” means
significant differece at 1% level, n =10

BIHEE TR, SRR G, FERS L AR AR OS5 56 15 K, A UK B S B I AR ) B 2 TR
ZIRFERRIT: o 5 B B 5 IR 23 B — R R, BB — BRI . 2005 AR MEREIE )
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