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Abstract: [ Objective ] This study aims to investigate the effects of different omnivorous fish species on the
growth of submerged plants and water quality, thus providing scientific basis for water ecosystem management
and the regulation of omnivorous fish species.[ Method | Shallow systems with submerged plants of Vallisneria
natans and Myriophyllum spicatum L. as primary producers were constructed. Treatment groups with
Pseudorasbora parva, Cyprinus carpio, along with a fish—free control group were established.The growth of the
submerged plants, nutrients of nitrogen and phosphorus, suspended solids and phytoplankton biomass
(chlorophyll a i.e.Chl a)in the mesocosms were measured. The effects of Pseudorasbora parva and Cyprinus
carpio on submerged macrophyte growth and water quality were compared.[Result] (1) Compared with the
control, the Pseudorasbora parva increased the concentration of total nitrogen (TN) , total dissolved nitrogen
(TDN) and total dissolved phosphorus (TDP) , and chl a and the total suspended solid (TSS) , decreased the
water transparency (P<0.05) , but it had no significant effect on the total phosphorus (TP)and the lowest branch
height of M. spicatum L.(P>0.05) ; (2) Compared with the control, the Cyprinus carpio significantly increased
the concentrations of TN, TDN, TP, TDP, TSS and the Chl a of phytoplankton in the water, decreased the water
transparency (P<0.05) , increased the lowest branch height of M. spicatum L., decreased the biomass of both
plants, and increased their height (P<0.05) ; (3) Compared with the Pseudorasbora parva, the Cyprinus carpio
significantly increased the concentrations of TN, TDN, TP, TDP, TSS and the Chl a of phytoplankton in the
water, decreased the water transparency (P<0.05) , increased the lowest branch height of M. spicatum L.,
decreased the biomass of both plants, increased height of M. spicatum L.but it had no significant effect on the
height of V. natans (P>0.05).[ Conclusion | The test results show that both the Pseudorasbora parva and the
Cyprinus carpio (3.8 ind/m*) are detrimental to the growth of submerged macrophyte and the maintenance of
clear water conditions, with the Cyprinus carpio having a higher negative impact on the growth of submerged
macrophyte and the deterioration of water quality than the Cyprinus carpio. The results can provide useful
information for understanding the effects of omnivorous fish on shallow water systems.
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] BT R TR 8 SR W) B MRS T RO K A 1 2 AR 58, DT 8 A A 18 Y42 ke 8 0 55 )
MR EE TR TR AE P B AT R AL (Pseudorasbora parva) /& /NI ZR A PEA 2 2B A TG TE KR
frh B2 AR, DU AR A ALY B &, S B R ) K A b i g SR B

(ABIEE UL A [F) 2% B 1 £ 2R X E K A K BT ) s e il BE AN [)=0, H T DG A B M fa 2
DUKAY A A BT ST T B R R R G P 40 2610120 A S NI i P 2 R A R AV 2% B PR X 3T K
FE ) A= S e 8 LU I D o DUKAE ok AR AN EE 3 (Myriophyllum spicatum L.) #1535 5 (Vallisneria
natans) JEAT o RHAE i B VT A R IR U WA AP S, BAT AR Rl i A KB 2, R oK i AR A
ALK A R A 5 AR e ) A RRDIR TR SRR 2R 0k R A AR AR AR R B T A ARG
B2 ANBEITC AV BOE S E AR 55 , J& 48 42 56 )2 T KA Y ( Canopy producer )™ T 75 FAR 52
RIS BABERIGAVE T, 2 A i 3 R B UK ALY (Rosette producer )™ o [ DLk TR (1) G B 1)
VA S A 1 ATTOK AR Ry B0 7738 0 R G, U B A2 A B b BRI £ ) X BRR 4
PEAG XS TOKAR A= KR DL 7 Ui 3 2 A i LA R b 5l R W S K R AR RS2 R o WIFE 45 2R ) D iR
AT g B KA A B R G R 2 SR
1 #R5RE=E
1.1 XA B SEPUR K ERIMRIZ T

B E B 2R K I A TR [ A (TN ) =(2.23+0.17) mg/g; EH#i (TP)=(0.67+0.08) mg/g] X,
T OB G O ORI 20 B, EBRERA BEJE 28BS B 1200 P (R AR 58 em, T B4R 46 em,
70 em, i EE AN L) , BEAR 29 10 em JBE, I 43 51 A F R IKLEVE (TN) =(1.23£0.07) mg/L; B85 (TP) =
(0.0420.05) mg/LIIMEINIR K A= S FREE 76 A ARBHOG T P4 1 . o 7 BRI BE [k 55 (15.840.2) em,
T H (2.240.1) g, AR/ K 5 B (10.82+0.53) em | Fl 7 #5558k 55 (15.8+0.3) em, T 5 (1.5+0.1) g|#15)
AR . 78 B ARG T 4R P-4 1 4 .

TEAEEAY 12 TP B R R P 4 PP B R G rp 4% B — R (5.540.3) em, J2FE (2.6+0.2) glfF
BRI s 55 AT RS R A B — A BRI (5.220.3) om, MR (2.3+0.2) glff A Mt b B2 ; L
R AN THELRGAE X B . IR A (285 B2 3.8 ind/m”, 45 3T H SR /K I (3.8~8.7 ind/m?) ™,
TR0 45 R 4 £ B R (i ) ) AT,

RIS KA PR 60 em HHE IR0 T 2023 45 5 H £ 7 H AL BUR M R AR AL T 1617
1.2 #RERESKEN

SRFESTAAE 2 JH 1R, 7E 10:00—12:00 47 , HI 500 mL A5 5 HFE S 1T BEOHRAE K T 10 em Ab /KB
T3 B A (total nitrogen ,TN) i fi A 5 A (total dissolved nitrogen ,TDN) . 2t (total phosphorus ,TP) &
fif P S (total dissolved phosphorus, TDP) | & 77 #) (total suspended solids, TSS) B9 J5i 1 ¥¢ B, UL M 77 UiF
W 2% 3R a(Chl a of phytoplankton, Chl a) (A=t o H54hi3E 100 mL /K 9 GF/C T LA 108 “CHL
2 h R HE FRE ARG TSS M . FIALAZ 9 0.45 wm A B S I I8 45 3R 5 28 90% PR < B 435 B v
SE Chl a/EWit . FIZE IR AN /K A7 B B (secchi depth, SD) o VR (TSS) (0 22 42 AR A A 25 9
AN 5 73 4) , HAR AR 09I 7€ 225 IR K M W 7347 7125 )2,

T B0 45 PRI AT v R AN AR R B AR o, O e T, 005 K AR A R 1 5 K ey R R RDIR AT
BEAE 60 “C NHET 48 hF R T,

1.3 Fitath A&

RIGECIE I H1 Excel 2021 4B, BT AT EJE i Origin Pro 9.0 42 i, 304 0945 11% ] SPSS 20.0 #:47, %1
P39 R PE R E 22 (mean=SD) o ZEVEATEUE 43 BTab , XJ T A £ 251 T Kolmogorov—Smirnov 1E 2 PR
I Hl Levene’ s J7 2257 MRS o 43 ok FH 85 & I 127 22 70 (RM—-ANOV As ) 5 FR K R 77 225341 (one—way
ANOVA) 73 B A~ ] 4ob 21 ) 2 S5 (o 8] kg 2 52 PR 1) -5 U TR SRAE ) 20 1) 2 55 5 SR o A 6 (a—test) 23 BT LKA
Wy i) 2 1) 22 S M 48 o s A 0 AR KA R 25 57
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21 ZEEAMEBEIEIKRKESHNRKEEFEREREN T
TR B ], iR b 3 R A7 Al £ b B ) TN P38 VR B 9 531 A (2.84+0.03) mg/L. (2.09+0.05) mg/L,
X HEZH ) TN P-4 o 4k 32 R (1.77+0.03 ) my/L, #40 BREZH 6 HEZH B TN -2 o s iR E RSN T 60% , 5%
M A D #2225 (RM-ANOV As, treatment effect, P<0.05) ; 32 f 0 40 FRZH [V X REZH 4 H0 T 18% H. 5 Xt IR
2H 2% 5 1 2 (P<0.05) o k50 A& v, il 4h BHZH 1) TN o1t TR 32 359 v T X6 R 2H (one—way ANOVA, treatment
effect, P<0.05; % 1), {HEFEAA AL 1Y TN BTt ¥ I 56 dJ5 A" T8 B2 (P<0.05) .
F1 EZHEMENMRRKESHERRRRERENZ N

Tab.1 Effects of the gudgeon and the carp on TN in a simulated freshwater ecological environment

AbFHZH SR E/(mg - L) Total nitrogen
Treatment 14 d 28 d 42d 56d 70d 84d
XT R ZH
1.40+0.06" 1.45+0.11" 2.47+0.14" 1.76+0.11° 1.85+0.11° 1.72+0.07°
Control
Fping]
1.43+0.17" 1.60+0.13" 2.48+0.19" 2.14+0.10" 2.44+0.05" 2.44+0.17"
Gudgeon
fifi2H
c 1.81+0.04" 2.79+0.04" 2.94+0.11° 3.12+0.04" 3.42+0.06" 2.98+0.06"
arp

ANRING FHEFR R B UCRFE AN B (R4t 2% 22 57 (P<0.05) .

Letters indicate significant differences between treatments in each sample (P<0.05).

TG IR, OXof BEZH 0 22 Bl £ b PR %) TDN -2 Jo d Wk 2 59031 o4 (1.47+0.02) mg/LA1(1.62+0.03) mg/L,
S A A A HE T IR BE N T 10% , 5 %7 IR 4] 25 7 1 3 (RM—-ANOV As, treatment effect, P<0.05) ; i Ab B
ZH Y TDN - 349 B¢ 3 (1.77+0.02) mg/L, F Xt BELH I T 20% , 2% = F X IR 2H (P<0.05) . X% Hb 32
Tl fr A0 5 S5 0G0 T K A TDN 0 R B . A T 20 () TDN JoH 6 32 7 356 b 44 78 1 5 B 2 (one—way
ANOVA , treatment effect, P<0.05; 26 2) , i & B AL BRAHAE 14 .56 d 5XF BR2H 24 55K .2 (P>0.05) , {HJ&
HoAt RAE RS, HoK H TDN B 2 v J3E v X% B4 (P<0.05) o

F2 EHEMEIHERKKESTE D RERERRERENEMN

Tab.2 Effects of the gudgeon and the carp on TDN in a simulated freshwater ecological environment

Kb 3 LH BA R PE R BT B/ (mg - L) Total dissolved nitrogen
Treatment 14d 28d 42d 56d 70d 84 d
XT EZH
1.26+0.01" 1.32+0.08" 1.37+0.08" 1.64+0.07 1.72+0.07° 1.53+0.06°
Control
ARt
1.28+0.04" 1.48+0.08" 1.59+0.06" 1.71+0.09" 1.89+0.12" 1.74+0.12"
Gudgeon
2]
C 1.40+0.01* 1.62+0.07 1.72+0.06" 1.84+0.04" 2.13+0.05° 1.92+0.05"
arp

ANA/ING FhE R R B UCRFEAL BEZH A 47 35 22 57 (P<0.05) .
Letters indicate significant differences between treatments in each sample (P<0.05).

TR 31 (], 0L 42b T 2H] (%) TP SF- 2 B 4 5 A (0.37+0.01) mg/L, X BE 4 (1Y TP - 24 i 59 B 4 (0.19+
0.01) mg/L, B4 FRZH (1% TP -1 Jot 58 ¥R i LU XS BREAH 55 1 95% , b 35 5 1% B ZH (RM—-ANOV As, treatment
effect, P<0.05) . 72 F 40 A B2 Y TP 7 Xy 5t 2 ¥ B O (0.22+0.01) mg/L, 5 Xf M4H 22 5 A 3% (P>
0.05) . 2B 22 Fl (1 77 76 X 7K v TP o d vk B T B S s i) o 30 o, B A LA 1) TP O R AR 4
T X HEZH (one—way ANOVA, treatment effect, P<0.05; 3% 3) , 22 4 £f1 4b PR 2 A AF 84 d Y TP Jii i ¥k & 15
TX IR (P<0.05) o
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Tab.3 Effects of the gudgeon and the carp on TP in a simulated freshwater ecological environment

LS LIk SV VR )/ (mg - L) Total phosphorus
Treatment 14d 28 d 42.d 56d 70d 84d
papiizta|
0.07+0.02" 0.16+0.01" 0.20+0.03" 0.24+0.03" 0.25+0.02" 0.22+0.03¢
Control
At
0.10+0.01" 0.18+0.01" 0.23+0.02" 0.26+0.02" 0.28+0.04" 0.30+0.03"
Gudgeon
i ZH
C 0.14+0.03" 0.27+0.04* 0.38+0.04" 0.49+0.02° 0.55+0.03" 0.40+0.04*
arp

IR INE A F TR R UCR AL B4 ()45 i % 25 5 (P<0.05) .

Letters indicate significant differences between treatments in each sample (P<0.05).

TR BT[], f REZH 5 22 A0 L FRZH 1 TDP P28 o s Wk B2 4309 4 (0.14£0.02) mg/L (0.18+0.01) mg/L,
7 AL AN B X IRZH 0 T 29% , M 4H 2 (7] 22 7 12 % (RM—-ANOV As, treatment effect, P<0.05 ) ; fifl b JH
ZH B TDP 44 B3 B 4 (0.27+0.01) mg/L, F X FRZABE N T 92.9% , 5 5%F R 4147 I 25 22 53 (P<0.05) o X
Lb A2 f A0 67K Y TDP BT i vk B m SR, el 78 vy, 22 A0 A BRZH 7E 56,70, 84 d 1) TDP Joi it
e B v T HE2H ( one—way ANOVA , treatment effect, P<0.05; 22 4) , mab PR AEBEG I [R] TDP o ik i 1
T4 R (P<0.05) .

x4 ZHEEMEIERKESTE fRRBERRERENI M

Tab.4 Effects of the gudgeon and the carp on TDP in a simulated freshwater ecological environment

BB LikAE| SN R B BT s VR B2/ (mg - L) Total dissolved phosphorus
Treatment 14d 28 d 42d 56d 70 d 84 d
X ZH
0.02+0.01" 0.11+0.03" 0.17+0.02" 0.20+0.02° 0.19+0.02° 0.18+0.03°
Control
Ay
0.06+0.01" 0.12+0.02" 0.20+0.02" 0.25+0.02" 0.24+0.02" 0.26+0.02"
Gudgeon
fifiZe
C 0.11+0.02 0.20+0.02 0.29+0.05" 0.31+0.01" 0.36+0.04" 0.34+0.02"
arp

ARG F R ERUCOR AL BRI 55225 (P<0.05) .

Letters indicate significant differences between treatments in each sample (P<0.05).
22 EREMEIMELRKESHERKEZEZVRERERERENZIT

42 B2 ) TSS S 449 J e B (18.17+0.18) mg/L, XoF HRZH i TSS - 84 i 1 )& 4 (6.2+0.2) mg/L,
fiE A B 2 HE R B 2 1) TSS S4B W B R T 194% , LA B 20 55 0k IR 4 25 5 i 2% (RM-ANOV As,
treatment effect , P<0.05) ; 2 fll i Ab F4H 119 TSS - 35 03 1 ¥R ok (9.1+0.2) mg/L, He X HREL$2 55 T 47%,
53X A 2 8] 22 5 18 3 (P<0.05) o 27 i f Ab B4 119 TSS Joit 2 4k 5 78 U8 P 19 56,70, 84 d B 3% & F
Xt B ZH (one—way ANOVA , treatment effect , P<0.05; 3¢ 5) , 1M 8 4b B 21 78 320 56 12 72 v 25 I 28 i3 T X6 PRl
(P<0.05)

Xof B2 5 A2 R A0 A B2 3 W BE (SD) P38 43 512 (47.7£0.2) em . (37.9+0.4) cm, 22 FE 0 Rb B2 (1)
SD - EMH Fe X BRI D T 21% , 5 %5 B4 A B 3% 22 73 (RM-ANOV As, treatment effect, P<0.05) ; 4 FRZH
1) SDF-¥{E 4 (21.5£0.4) cm, HXT BT SD P HIE I T 55% , W FEAK T 7K 19 SD(P<0.05) . 155
v SR FRZE A A AT B 14d KA A0 DR B R, A 84 ik B R KA, HL AL A SD Y AR A AE T
A RAE R [E] 55 ) B 2E AT X B4 (one—way ANOVA , treatment effect, P<0.05; % 6) . 2 Fll £f1 b PR ZH 75 B
28 d AL X Al 22 57 1 35 (P<0.05) ELELAAH Lo 0 HE At S 80 Rt 4
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Tab.5 Effects of the gudgeon and the carp on TSS in a simulated freshwater ecological environment

hbEeH BT R/ (mg - L") Total suspended solids
Treatment 14 d 28 d 42d 56 d 70 d 84d
PapiEE)
4.75+0.96" 5.00+0.82" 6.00+0.82° 7.00+0.82° 7.50+1.30° 7.00+0.82°
Control
F e
4.50+1.30" 5.50+1.30" 8.25+0.96" 10.00+0.82" 13.75+0.96" 12.75+0.96"
Gudgeon
fiHfi2H
C 9.25+0.96* 12.00+0.82° 17.25+0.96" 24.50+1.30" 21.00+0.82" 23.00+0.82*
arp

AR/ INE TR OR R UCRAEAL BRA (8] 47 .35 225+ (P<0.05) .
Letters indicate significant differences between treatments in each sample (P<0.05).

F6 FrEGFEITERNKR K ESIE FIERENR M

Tab.6 Effects of the gudgeon and the carp on SD in a simulated freshwater ecological environment

A PR Z W /em Secchi depth
Treatment 14d 28d 42d 56 d 70d 84d
I HEZH
55.0+0.8" 52.0+0.8" 49.0+0.8" 46.0+0.8" 43.0+0.8" 41.0+0.8"
Control
Fpfn
57.0£0.8" 53.0+0.8" 35.5+1.3" 30.3+1.7 24.5+1.3" 27.3+1.0"
Gudgeon
fifiZH
C 37.3£1.3° 27.3+1.3" 16.0+0.8" 20.0+1.8° 15.3£1.0° 13.0+0.8"
arp

ARG FREFR IR R AFEAL BREH 1) A 1 3% 22 55 (P<0.05)

Letters indicate significant differences between treatments in each sample (P<0.05).
2.3 ZFEEMEEREBIR K E SR RKEIZFFREN SR o(Chl o) EYEH M

BEAE BRZH (9 77 T B2 M 4% 3R o (Chl o) P33  (14.720.1) pg/L, X HEZH (9 77 T e 2R 4% 3R o
(Chl @) F34 93 R (3.940.1) wg/L, SEAN PR X BREH 38 I T 277 %, 8.3 5 55 HB 4 (RM-ANOV As,
treatment effect, P<0.05 ) ; 2 8 £ 4 L A 17 M 44 K oo(Chl o) FE4 A W04 7 (5.6+0.1) pg/L, HE XTI
BTN T 43% , 535 BATA B35 2557 (P<0.05) o X HL A R A, Ul A Y A7 A S 25 1 1 7K Hp A 1 D e 26
MEt R o B E . BRAN IR 7R 50 24 15 6 B2 ( one—way ANOVA, treatment effect, P<0.05; 7)., ™
A RRA AL PRZATERR 14 dAh PRI BRI 4 R o 48 T4 2 (P<0.05) .

R7 EEEMENELRKESREFZFREMRER o EMERZNT
Tab.7 Effects of the gudgeon and the carp on Chl a of phytoplankton in a simulated freshwater

ecological environment

AbPHEH TEIF R R o)/ (pg- L") Chl « of phytoplankton
Treatment 14d 28 d 42d 56 d 70d 84d
Xf R
2.59+0.34" 3.09+0.35° 3.95+0.58" 4.47+0.53¢ 4.49+0.57° 4.71£0.31°
Control
P ik
2.36+0.38" 4.66+0.37" 5.32+0.65" 6.76+0.58" 7.97+0.65" 6.38+0.60"
Gudgeon
e
c 5.24+0.52" 8.33+0.64" 14.1£0.41° 20.43+0.64" 18.70+0.58" 19.12+0.49*
arp

ARG F B F R B UCR AL PR W) A 1 25 25 57 (P<0.05) .

Letters indicate significant differences between treatments in each sample (P<0.05).
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24 EEEM@EMNELGRKESHERTKEYMS BRSESEMTENZIN
Yo HE 2 IR AR 8 Bk 55 oM (79.6+3.5) em, A2 FEAA AL B R (190.8+5.8) em, LT FEZHIE /N T 140% ,

3 T B (—test, P<0.05; 36 8) 5 1 b 3 21 FECIR AT 386 Bk 755 b (170+6.3) em, LU Xt R 188 in 1
114% , 5%} 840 22 5 i 2% (P<0.05) .

T A AR 2 0 X A 24 5 22 FAn A FEZH 3 ) A (29.3+2.6) em , (54.1+3.9) cm , 27 Fdiff1 Zb BRAH [b X HRZH
PEE T 85%, 25 57 1 3 (1—test, P<0.05) ; 40 20 5 B (1 A 1554 (53.9£6.0) em, L X REZHAR &5 T 84%, 5
XiF HR2H 22 53 .35 (P<0.05) o {HLZZ Ffr kb 380 201 R 87 Ao T 21 325 8 () Bk 5 JE 2257 (P>0.05) .

TRER AT 2 988 174 o VR 43 Rt o B ok B 2] | 2 Al £ A B ZH 4331 A (38.3+4.2) em, (42.4+4.8) em , B[]
225 AN % (t—test, P>0.05) 5 b P 2H RELR IR SR AIR SR 8 JBE h (71.326.3) em, FEXT BREEAE T T 86%,
92 1R TN R ZE (P<0.05) .

Xof R 2 RECIR AR i A T 31 (11.1+0.8) g, BEANFEZH K7 (4.940.2) g, FL X FRZHIR /D T 56%, & E MK T
X HRZH (1—test, P<0.05) ; 22 f 1 2b A RCIR IR B BT E 0 (9.620.4) g, LEXT HRAL /D T 14% , 5%
25 13 (P<0.05) .

Xof R 2 45 27 R b B B T E 0 )R (3.90.1) g (3.020.2) g, 2 A £ kb B 2H HE ) IR 40 /b T
23% , 5% FR2H 22 57 1 3 (1—test, P<0.05) 5 BLAD FAH w7 75 ST 80 (2.30.2) g, FEXTIRALISD T 41%, 3%
fIC T X FRZH (P<0.05) -

*8 EZHAMENEMNKKESHEFRKEI®RS HESESEMTENZIT
Tab.8 Effects of the gudgeon and the carp on plant height.the lowest branch height and dry weight of sub-

merged plants in a simulated freshwater ecological environment

A

KRS/ em FAR B R B fem TH/g
s el Plant height The lowest branch height Dry weight
Treatment FIRIIZ WL FEARIIE 5 TR RS e L
Myriophyllum spicatum L. Vallisneria natans Myriophyllum spicatum L. Myriophyllum spicatum L. Vallisneria natans
Xof B 2R
79.60+3.45" 29.3+2.70" 38.30+4.22" 11.14+0.82" 3.89+0.11"
Control
i
190.83+5.82" 54.08+3.99" 42.40+4.83" 9.59+0.44" 3.04+0.16"
Gudgeon
(R
C 169.98+6.33" 53.9+5.97 71.33+6.28" 4.89+0.22° 2.26+0.15°
arp

ANR)INE E ) R B RCR AL PIEH W] A W 35 25 57 (P<0.05) o
Letters indicate significant differences between treatments in each sample (P<0.05).
25 EREMEEELKKE SRS AKNRENTL
2 9 mI AT, R 8 S5 A2 B A M J 101 (2.69+0.11) g, AR 34011 (1.9420.21) em, i ff 75 384 Ji (9.79+
0.19) g, MR NN(3.320.16) em. XIS 2 Fhfa A A R 25 5 3%
*9 EZREMEBEENRKESHERERIIRENTL
Tab.9 Changes of the gudgeon and the carp on body length and fresh weight in a simulated freshwater eco-

logical environment

£ /g Fresh weight K /em Body length
(UES AT o . i) o .
it i
Species Before the After the Before the After the
. . Incremental . . Incremental
experiment experiment experiment experiment
A4 Gudgeon 2.28+0.17 4.85+0.12" 2.69+0.11 5.17+0.28 7.22+0.15" 1.94+0.21
4 Carp 2.57+0.21 12.68+0.11" 9.79+0.19 5.48+0.25 8.76+0.14" 3.3+0.16

* RN B A A 3 2257 (P<0.05) .

* indicate significant differences before and after the experiment (P<0.05).
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AR S5 S I, AH Lo B, 22 Bl 4 = T UK ) TN TDN U TDP, X TP 5200 N 583, BE T TSS
Jo VR B, B T KR SD, 34 T IR R AR K a(Chl o) Wi, A 1E T FHUIR AR 356 R bk o5
() A KABLRRAR 1 oA W d 5 B A7 AE 32 55 T /K 59 TN UTDN TP\ TDP, 34 /i 7 TSS i f % J3E , BRAK 1K
PRBY SD, BN T VR BEE 4R 3R o(Chl o) A Wi, AR F T RECHR IR 388 AR B v 1 A A AR T A=
Prit, Bt T RN 3 i SR IR A R B o 2 Fh 22 B M £6.(3.8 ind/m’ ) X TEAKAFL ) FHK 5T 2 7™ A= 17 T 5%
M) S 0 55

AR 3 B I AR P Sl TR A PR TR, BN AR v A TR A R B TR LR v 7 SR
BRI AR A 2 BFFE A TG 2% 1 1 £ 23 2o 36 K A %) TSS Vi B R SR ) MR B AR a0 T
TFEe MR K . BRI VR S 5 R a(Chl o) A W FK A2 W P A 5 B DR 28 22 e DU R A v B s A
JEAG A S R B T RJRAEBER A O E B SR AL AT RL G Y n] (K R A R SR RS T
Ve B 2 i K AR 3 B AR, AR AR Ak 555 06 A5 4 o B A pe s i A . % 355 sl s AR vh 1
FEW TR, DR PRI A . AR SR R I, AFAE A /K44 TN TDN 1 TP TDP ¥k B 14 it
TR B A Y i R TSS MR BE R I, SD FEAIK . 3X 5 8 R 98 4518 — 2.

A TEAE KA R R AR BT 0 A B b A 2SR B TRl AR A, 2 R o B VR Sh ) U R 2
A KR TR IG I SR 4R o(Chl o) AW 8" AL A WF5E 90 i, AR R R vl DL AR &
KA R TR RS (ER /N R B S HOR R A U8, T ORI 4R R a(Chl o) 2R W) Y 3
o BIFFEIOSE B /NI e e A T K (R s IR A R R TSS W 4 Jn ) T DR U . A
¥R W A REAO T IA B MR g TP B . 5 AR AR L, AR TR KA b R AR S /N e B vk
1 X6 Vi 2 A e R e 5 OB T 06, A K DR TR B ARG AV 2B By A KRG 2 A8
2 B SE Ao BRI TR U 0 W 1 % B LA R A R AN HE o e O BRI v 2 A R 4 3R A R R U U
WAL LR R S T] SR T IR IR RS o (Chl o) A2y 140, SD AL, TSS e 88 184, sk 1
ORI B F29 R ) R, i — 25 S BOK AR i ™

TOKRE YT DL B W 0 2830 e H B HEE AN A e sl = AR (R 8 3R P B L 3 ] DL AR AR 11 S B3R
W iC g A%, DI A ) T 0K 4 B A 0 R Tl AR KT 3 A TO KA 0 7 55 6 R BT A7 S ] 038 107 5
W S S T K AR A, AN AR 2 38 2 38 Ao W A 2% A 1 7K TR AR ME2 55 D' 25 A R DRAIEAR IR Fy 15
TR KREA) , QN0 FEAE 55 6 IR BT T 5 o A it B RE 77, A U138 07 PR, 43 1ok 97 S ik AR g
FREARE A AE I B2 S B . Fr TR A6 3, DR 8 3R I A R S BOUK A B ik
I KA THT 174 77 it o 2 ol [ AR 2% SR TR AE I 7, BELRS T AR R B e A TG AV L 5 B0 A AE
(R 7 H DR TG 358 114 e 2 I S B T 22 TR A0 A7 A8 A K AR T e 0K 0 St v B ) A & o T 22 R A0 A7 AE A 7K
o S5XF HRZAH EE AT B A T0K R 7 8 F FRAIG, 3k 2 PR R TTOK A A0 1) 2 B AR KRR 1 A2 318 35
JCIRAEIER A ™, ERERPUAIE % DGR AR pH AR, AW BRI IN 5 &8 5 RO pHAR, AW
SR FEAR™ X S A I 09 45 A — 20, A A iKY 9 AR Y B AR X0 IRl . mEAb ¥
TR v # f A )  AIK T 22 R fa b R, PT BB TR B UUKRE Y . TR S X iKY
Az i e AR SRR A T T SR A 5 ) 2 £ R S IO KA 0 G SR T A . B
FERFLE T 84 d, R T IEAS ] A K [ B A 1. 28 a0 &y £ R £ 1 VR B 78 B P RESZ I, — 2% FRL S8 AT
U 2 2 P £ 26 AR A A B R K AT 1) 5% W T JEAH T 5T

25 L  EELIR K A A5 EREE P 3.8 ind/m? (14 22 T £ RN 1 2 AR AR T RLIRIC R 98 RS X 2 Rl oK
R A i AR E T MR R R 2R Ak T KOS, L AV B
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