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Abstract; In order to understand characteristics and significance of carbon (C), nitrogen (N), phosphorus (P) and
stable carbon isotope composition (8°C) in plant leaves of three typical aquatic plants under different growth environments
three life forms of aquatic plants including emerging plant ( Phragmites australis) , emersion plant ( Eichhornia crassipes)
and submerged plant ( Ceratophyllum demersumin) of the Huixian karst wetland were selected as study objects. The
differences of carbon isotope compositions of interspecies and different habitat conditions were studied, and the percentage
of HCO; uptaken from water by aquatic photosynthesis was also estimated using the double-meta model. The results were as
follows: (1) The foliar 8" C of three diffirent plant life forms ranged from —28.47%c ~ —21.69%¢ with an average of
~24.83%o. There were significant differences among species, and the sequence of relative value was Ceratophyllum
demersum> Eichhornia crassipes > Phragmites australis, and among the three types of plants, Phragmites australis and
Ceratophyllum demersum show the lowest and highest 3" C, respectively. (2) For three types of halophytes,8"” C showed
significantly positive correlations with foliar C, N and P. The 8" C was also positively correlated with the contents of organic
matter, available nitrogen, total nitrogen, available phosphorus and total phosphorus of sediment. All types of halophytes
showed a negative correlation among 8" C, C/N, N/P and C/P. (3) The foliar N/P ratio of halophytes was 10.34,
indicating a co-limitation by N and P for halophyte growth in the Huixian karst wetland. (4) These results suggested that
three halophytes were adapted to environment through a high water use efficiency at the expense of decreased nitrogen use
efficiency, and might improve C sequestration by increasing phosphorus use efficiency in the habitat of low water

!« km? for Phragmites

availability. (5) The value of HCO; carbon sequestration by photosynhesis was 159.60 t + a
australis, 10.80t « a™

59.88t -« a”

- km™ for Eichhornia crassipes, 9.24 t + a” « km™ for Ceratophyllum demersum , with a mean value of
- km™. Different plant life forms, pathways of carbon fixation in photosynthesis and micro-environment were the
important factors on affecting plant foliar 8”C in the Huixian karst wetland.

Key words: karst wetland, aquatic macrophytes, nutrient elements, stable carbon isotopic 8" C, carbon sink
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Table 1

researched area in the Huixian karst wetland

Hydrochemical characteristics of the water in

Bzt ¥E Y
Index Mean value Range
pH 1 7.22 7.13~7.36
K'(mg - L") 3.83 3.58~4.05
Na*(mg -« L") 0.76 0.68~0.83
Ca’*(mg - L") 62.76 58.24~70.14
Mg> (mg - L) 4.00 3.88~4.11
Cl'(mg- L") 6.21 5.99~6.35
HCO;(mg - L) 172.01 168.52~175.19
NO, (mg - L") 2.98 2.35~3.27
S0, (mg - L) 17.39 16.98~18.06
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2.4 HiEAE

ARG 1T 7E Mcrosoft Excel 2007 I #E47, % A
SPSS 19.0 e i+ 8 A4 3547 AN [ AF 9y 18] JC R & 5t /Y
FRER T 2587,

3 AREA

3.1 =#AREMEYHHF C.N.P.Ca55°C&
E4F1E

C.N.P BHYIEFERKEEWEN = FhHZE
JUE A RRIE R R MR A K R
JABIMEE R B R R, WK 2 0] LUE 118 H 2 =5
M Ak i e, F 240 (35.50+0.51) %, Hik
BB P (33.80+0.51) %, K #  B AR S
HAR(34.6220.64) %, MY R AITR &
RN P S KT > 4t Horp e 3 R i
1, N (3.64£0.30) %, M BEICR E i RN
SOPESKE P SHE, FBILR TR SWOTE &
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Table 2 Contents of leaf C, N, P, Ca and 8"C values

of three wetland plants (x+s.)

ti b7 o KE i
Index PhragmL'Zes Elchhgrnla Ceratophyllum
australis crassipes demersum
C (%) 35.50+0.51a 33.80+0.51b 34.62+0.64a
N (%) 3.64+0.30a 1.95£0.07b 1.03+0.04¢
P (%) 0.17£0.02¢ 0.33+0.01b 0.36+0.03a
C/N 9.81+0.82¢ 17.37+0.85b 33.76+0.90a
C/P 215.64+20.22a  103.14+3.08b 96.12£6.73¢
N/P 22.21+3.56a 5.95+0.44b 2.85+0.20c
Ca (%) 2.24+0.15a 0.94+0.05¢ 1.91+0.09b
3°C (%o) —28.47+0.50c¢ -24.32+0.54b -21.69+ 0.70a
T Wl A7 AR /NG S0 R R S [ A 49 26 0 RLIR) 22 57 1 3%
(P<0.05) ,

Note: Different lowercase letters in the same row indicate
significant differences between different flant life forms( P<0.05).
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YE B KN FEIE - 28.47 %0 ~ —21.69%0 , F- Y H Ky
~24.83%0 , Hoh 4 R 87 C (A K, IR 8¢
HEe/N, BT A CZ4h, A N P Ca f1 3"C
TEAEAFAR MY R 2R B #E (P<0.05),

MR 3 ATLLE W HEKA Y 0 8P C 1
TN BRI N RS H FSETSFR FKEY
KA 8P C M ZAT AR Wk T > TS >
P FKH ) 8B CEE T Al G B 2
5(P>0.05), VLK 4t 8P C Zy
AL ARk T > B> F >4 F B 45
HHEAFZRA BEZER(P<0.05) , ANFIFITHE
Pt 8" C B R /INEEAS ) AR 16 A ) ] 25 5+
L, —EERI R & S K S

®3 ZHEMEYMH A CCENMETETL

(FHEIREIRE)
Table 3 Seasonal change of 8" C values of

three wetland plants (x+s.)

e P AR EXib

! Phragmites Eichhornia Ceratophyllum
Season . .

australis crassipes demersum

B -30.24+0.12 Ac —-27.12+0.14 Ab -25.32+0.62 Ba
Spring

HZE -29.11+0.23 Ac -26.15+0.37 Ab -22.85+0.34 Aa
Summer

B -28.47+0.50 Ac -24.32+0.54 Ab -21.69+0.70 Aa
Autumn

p=s -29.67+0.15 Ac -26.09+0.26 Ab -26.05+0.41 Ba
Winter

e Al =3[R KRE AR R ] 2275 (8] 22 7 . 3% (P<0.05) ,
[F—AT AR NG FEEF R AN R AR 16 T 22 5 35 (P<0.05) .

Note: Different capital letters in the same column indicate
significant differences between different seasons( P<0.05) , different
lowercase letters in the same row indicate significant differences
between different flant life forms( P<0.05).

F4 25 AL X AEY R 87 C MY L,
MR DA W AR5 X MR A P 1 87 C {E 423
Bt N5 2 AR FE K A AR (2555 ,2015) | BN &
e L X AR (B W55, 2007 ) FIYT S 15 38 752 165 3
AFEYIN 8V C A, FERRHLIX, PR i A A 9, K A=
A ) Rk DX PR B 0] 9 22 55 A i v 8 C MK
INEFE R AR,
32 BMEMHE 8°C 5 C N, P,C/N,C/P,
N/PHIX &
X2 A1l BT R B A ] AR T A Pt | 8 C

* 4 SRR XEY 8°C ESHMRIGHEMMLE

Table 4 Comparision among leaf 8" C values

in the Huixian karst wetland and other areas

—— SOCHEI  FH 8 C KRR

Study area 3" C value Average 3" C Data
: v ’ range Value sources
RN B UK —22.07%0~ -17.22% M,

) ~10.92%o 2001
Submerged plants in
Qingkang highway

LA % —38.7%0~ -33.11%0 REME,
) ~27.60%0 2001
Ropical rain forest plants

in Xishuangbanna

K irismoKkAdE -27.91%0~ -22.44%0 LA,
izk7) ~17.16%o 2003
Aquatic plants in the

middle of the Yangtze

River

S SR L XA ~29.15%o0~ -28.14% S,
Plants in Guizhou karst —26.98%0 2007
mountainous area

BN MR FE K —35.45%0~ -29.39%0  ZEFGSE,

k7 ~24.62%o 2015
Aquatic plants in Banzhai,
Maolan, Guizhou

TRk A -30.20%0~ -28.40% HKIAF,
it/ ~26.70%0 2020
Coastal halophytes in
Yancheng, Jiangsu Province
X

This experimental area

—28.47%0~
=21.69%0

—24.83%0

5 C.N.P.C/N.C/P N/P W& 4T 400 (£
5),EEREW, AR Y A 8PC S C N
P JCER & o ] 2 90 2 AR I 3 TE A OC G R
(P<0.05,P<0.01) , A& Z %514 0.563 ,0.458
F10.765, 8°C 5 C/N.C/P F1 N/P [a] 2B g 2 i
W B ERA KR (P<0.05,P<0.01) , K % R %L
235 4-0.617 .-0.395 F1-0.488

M 6 ] LA Y, 2110 307 4 0 b IS U8 1Y 37 40
RRAE SR &S T = R A i i 81 C A, AT B AH
KA EE R Y B 8" C{E 5 JE A HlL
Jor HUBCRL RVRL RO R T ) R
IEAASE(P<0.05,P<0.01) , TR ITRZ
[i] 119 T R A7 A AR P R B S e i — 20 SR FH A
AR AT T A4, a5 R Rt i 87 C A
WAL A A S S E S w
B RFEIEMHK(P<0.05) , 5H MBS 8 A P&
PEF G,
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x5 =MEBEMmE®HE §°C5 C.N.P.C/N,

C/P.N/P HItH K&
Table 5 Relationship among leaf 8" C values and

C.N.P . C/N.C/P N/P of three wetland plants

A= N y
Kok Yzt HERE(R)
Nutrient . . Correlation
Relationship - P value
element coefficient
C y=122.05+2.36x 0.563 #x* 0.012
N ¥=10.23+0.89x 0.458 * 0.022
P y=42.16+1.01x 0.765 #*x* 0.008
C/N ¥=26.07-1.34x -0.617 ** 0.004
C/P ¥=329.87-22.78x -0.395 * 0.026
N/P ¥=25.67-1.59« —-0.488 * 0.047

W # FRRAARIES B E KT (P< 0.05) 5 #% RRAR M
AR FE K- (P< 0.01) , T,

Note: Correlation coefficient labeled by * and ## indicate
significant differences at P<0.05 and P<0.01, respectively. The

same below.
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il ZEFEEE,2013) KT E (#5545, 2003) 454t
HRIE B UUKAE ) > HEK A > TR K Y s 22 5%,
JeHE 2l (AR, 2013) A 22 5, JE K ] g 2
O[] SRAE DI (R A7 A 1) 5 PR A G, RIF A 46
(2011) WAFFE R I  H P B P C M EA B KM
AR S 5 R R I G 0 T RN IR KK R,
AL, BT A B AR KRB R, X 2 Al g
SR T b A ) i ke [ 6 3R A3 TR A B R I S
TF KA W K 8 25 76 R COLZEBRIE AN 38 R I, AT fiE
W2 F F—3 43 K AR TR g HC oS, I 8 C A
FUTKAEY) 4 o s FHE KAL) 7 25 2 0]

TE 211w 307 4 1l = ol LR K AR R 8 C
S I Y 738 AL R AE —28.47 %0 ~ —21.69%0 2 [F] , F-
Y -24.83%0, 5 Keely et al. (1992) Hzif A 7K A=
FEPI A & C {E % 3V Bl - 50%0 ~ — 1% M 5T, 5
KL IAK AR G 87 C {H (#5255 ,2003)
A YT LR 35 87 C X8 ( £, 2011)
BRI T S0 (2012) 28 6 T = £ Wi
PSP CAE-27.T%0 , %2R REFE BRI T X
WOREE SRR R 51 B, ABF 5T, UK AE
Y4 e 87 C fem , B 5L 55 (2003) AT 45 2R
WM, TR IR 8" C 4l ise i , 45T
IKAEP 1) 8 C KT HEK A AT KA
I, 23 A1l 0 R D b 7K 2B A P A A [ AR TR R R
YRR A Y 22 5 R S SUE A 3 C HEH
2SR R

FU Bt oA B, K AR R B A C, .,
Al CAM F9, 2 C, B K = M W) & £ ( Keeley,
1998) , HE/KALWY) vl LA LA KA i co, ot
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Table 6 Simple and partial correlation analyses of three wetland plants leaf 8" C and sediment characters

» A B SO it
*Ejt]:H: T ﬁm s Available Total Available Total
Correlation Organic matter . .
nitrogen nitrogen phosphorus phosphorus
i B AR R A0 B HRFE(R) 0.881 s 0.826 0.799 * 0.711 s 0.705 s
Simple correlation analysis Correlation coefficient
25 R EME (Sig. ) 0.002 0.000 0.024 0.003 0.006
Significant difference
i AH G 53 H IR ZREL (R) 0.663 = 0.624 = 0.633 0.446 0.325 *
Partial correlation analysis Correlation coefficient
X5 WEME (Sig.) 0.036 0.032 0.029 0.248 0.024

Significant difference

x7T =ZMEYHMBERESEREER HCO,
Table 7 /B values and carbon ( HCO;)

sequestration of three wetland plants

i LB

; JeEEH
ﬁgm i
wiEm km PR e, HOORE
Plant Lif Biom: - Carbon 3 Carbon
e;nt e ( ]?md,sls> sequestration prinpoAmm} of sequestration
orm g m (g al . m'z) norganic of HCO; by

carbon .
photosynthesis
source

(%) (gral-m?)=

P 3252.36
Phragmites
australis

IR 118.71 71.68 15.06 10.80
Eichhornia

crassipes

41 88.46 45.87 20.15 9.24

Ceratophyllum
demersum

S {E

Mean

824.39 19.36 159.60

1153.18 313.98 18.19 59.88

o+ fng- a' e mPHHY T tea’ - km?,
-1

Note: * indicate g - a” + m™ is roughly the same number of t -

1 -2
a” + km™.

TICHER, H 8 C 43 i #E -30%0 ~ —24%0 2 0] , 5
C,AHYI) 87 C A Abu BIAHE & , M UG A VEH &
P8 7K A R ) o 2 38 B 45 T R R TR R )
(Keeley,1998) . #E/KHIH) | 17 M AHE 4 FLEL V7 AL 9
BB RS0, 80 C EEZ KA P CO,
(RS, 3 {455 = Fp R RUAE ) 19 8 C AR A AH X
BN (X 4525 ,2020) o AR, TLKAEY B T oK o
CO, 25 N 2 , AT LAFI F W fif 1) HC O R R ik
Ui, SR 8V C (EH R C,HE W) I H ( Raven, 1972) ,

JFHS C,HYR 8" C ARk Y [ H o A Fi HE &
TEABIEGE | UK A ) 4x f0 38 1 ik [R) 16 3% 8 T 0%
KA AR o FAE AR A ) P =5 | 3X 5 A BF 5 45
& #H — X ( Raven, 1972; Madsen & Breinholt,
1995) , FE R Al fE 2 th T & s F et &1k
FH AT KR €O, HCO; % Z AR, il
ANEA W EAIEB HCOS b CO, W RE & 4 8" C
( Mook et al.,1974)

TEAWTFE T, 4 £0 3 AR 0% 1) I A A 7K TP Y
AR, i T REAR K PR g HCOS , K
SRR A i AR Ak, 3 1 0 A — 3
AR HCOS , T =3 00 3= A H R P g — 4
Bk o Fh TR KR P A AE K AR ) Y i TR 22 O A R
Hil CO, Ak, 23 CO, MR R FAEAE A5 2
W22 S, TR H OGS AR B A B3
B TR A57 28 850 ( X BB T, 2015) , R I, A AfF 5% o )
AKH PRI A R 81 C B ZE AR LR O B 3 2
FPE(P>0.05) o B AR 700 B m iy 2
FMIEK 2, K MR 5 3% ( Potamogeton wrightii) Ak
BB ¥ ( Myriophyllum verticillatum ) 55 T /K #5954
AR T SE B IR, 51K AR P A B IR &2 B[R]
BLR 12 B, & AE N E E£KZ 8°C
(Maberly & Madsen, 1998 ; X B8 i, 2015) , 5 Lk
WFSEEE R I, AL 52 vh DOK R 4 e R
8" CE =T Z WA B b i A2 Ak, =B AE B W 2= 53
W 5HLMZEZEA B E 25 (P<0.05) , BkZEAH
RSB0 87 C HE .

— i CAEP M A S RS R 8P C R IEAH



776 OO0 M W

41 %

%% (Cernusak et al.,2013) , 5 C/N( KA ZXFH
BOR) Z [MAFAE UM & (Gong et al.,2011) {HAESD
BB R T T & &k 4 28 fb (Sheng et al.,
2011) , 3"C BEM A N ¥ BE 093G hnnmii 14 n , JiE R i
FEYOCARESTREM - N R B HE i 3G 9, B T
3UC HILGRE R IELL, T A N 5 8°C & 1E
H1K ( Zhou et al.,2016; Ma et al.,2018) ; T &1 4 4
(2008) HFFERWILLEAE Y 7 P 15 81 C IEAA K
Zhou et al. (2016) FURFIT &5 R L ,8°C 5 P f77E
TR K TR, AR, =M R CYH
NP SHEBHFEMIKE(E4), RY =FAEY) T 68
IR N (P OGS A DG T ) 56 W R 35 1 98 7 4 1
IR EREE . TE IR O m Y IR A YOG A
RIS, Y R 87 C {H # K ( Domingues et
al.,2010) , AMFFEE AL S JATIE , 0] = Ff )
i 8 C AR XA AR R 3 U 5 Y 23 il v B A
Wb FR 5 R XA . AP A 8P C I 5
Ve A HLET | BOACA SR AR B R
WA G, RYKIE TR S W =My
M 8V C AR LI E N R, i T AN [RIAE 4 % 4h 5t
PS5 (0 35 R AN ], PR 8 C {1 5 92/ e &
AHOCVEAFAE 58 55 1Y 22 5 (Wei et al.,2008) ,
4.2 =FMEMHFMHRE 8°C 5 CNP THELZF
HEFHMXFE

HEY) 8" C REAZ Sz il 5 A8 1) A Kl R AR DG IR 1y
WEEAIE B, X RS — & B 48 78 22 X
(X BERX 45 2014 ) o i &0 0] DA SO AR 0k
RO BC) 22 5P, B AL L AT AR AR AR P 19 K A
RAABCE (BN ,2012) , T RENHEY
MRS SR 8CCEM MR AN E
P, A HGE 48 A B B 2 IE A G (Zhang et
al.,2015) , A7 BF 52 45 2R 3R WA A 55 00 60 A0 5G4k
(Hultine & Marshall,2000) , A58 45 R KM, M
Yo CHE NITR G HME B EFEMALKR(P<
0.05) , — M= , PR K 5 A& R8RSR
FEAEDLARIE I SR WS A i 8 C (R 17K 43 F]
MRER) 5k A L (KA R HROR) Z 1 5
BRAAAH DG , 2 BT A 55 i 7K 0 A1) AR B A )
Z k% FIR A FR R0 09 38 B3R s (RIS %
2015) o X2l TAE P 8] o 7 Bk — RS 2 AR X

B, AR PR 260 25 R FH 2003 1 3 7 5 s, % s
) WA 200384 R TR 43 R FH 0% (WUE ) RAACAZ ik
/D N A FHZR (Zhou et al.,2016; Wu et al.,2020) .
ARBTG5 1t 5 BRI | 21l W8 3 4 1
SRR 8 C 5 C/N B TR (P<
0.01) , T B 21l w5 3 4 14 b 7 /0 S8 0 3 G 3
M), 3 = Fofr L 760 308 b AR 9 o0 T R R L i K
Ay R, AT AR R BT AR 22 R R0 1 38 B
W

N/P # R RAE A W) 35 47 5 SR DL, A D)
N/P<14 RWHED A K Z N R, % N/P>16,
R A=K Z P BRI ( Cernusak et al.,2013; Jia
etal.,2018), A WF 5% 45 B 36 0], 2 3 N/P Ky
22.21, AT RE E L2 P BRI AKHT P 4 1 N/P<
14, U AT B 2222 5] N 1Y BRI 5 i —Fp i s i 4
I N/P SEXME 9 10.34 K T 23k AE ALY F 2
{H 13.8(Elser et al.,2000) , ¥t N P ] fE & 3 [H]
H AR A K Y R 2 i B 5 = o S R R ) 1Y
NP 35535 Sl Ry A9k AR A R s R, K
AR ERR IR AL 2 (8 C) I A0 1 i R i 2 2
KA 8 C 35 SR FH A sk 5 AT K 44
IR R G YA (X 4555 ,2020) , —Fidd
Yt R 8°C 5 N/P il IEA G, i — 2 R
SRMEYIE S NP B AR O ) SR W R Al B Ah A
W, 5 C/P B L, Ui B = Fhd ) vl fE 32 25 i
P PR FOR AR AR AR K 20 R R A 85 R 1
B (1) 5 B, B 7 A0 B3R 58 TR ) XA ) A K o B
TR B R B R 3 N R W A T BRI R
Sl 3T RV M = Rh S RIS M A 8 C R AE S
C/N . N/P fl C/P (M E R R, SERER EHY T
M SO A AR 2SR (K IR % ,2020)
4.3 ZFHEYXESIEREE HCOBRENHE

KA AR W R R A Rk T R T RS K AR R T
LI K H ( Milligan et al.,2010) , R A [H] ik
TR LA () 1 i 1) 467 2815 8., AN W) 28 0 i) /K 2B Al
YA TEALER B O A —FE (R 4 5245 ,2020)
KA YIE AT A VE R, 2 B4 R HCOo, 1
MRV IEE 7 ( Prins & Elzenga, 1989) ., /KA Y
o ik R Ok M A HCO, BT R A EH, 5
Ca® \HCO; .pH %5 % AL 28 RUW (BRIESE 2014 ; 7k
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BE%E,2014) , 516 T HE 4 0 R Bk [R) 057 38 4318 (3=
WA ,2011) 38 A B sk [0 355 sk TR T g (1]
() 56 22 2 57 1) ot e RS AR AT DA B3 OK AR A 1
GAEFFIH HCO; LA Fn [ ki ( B FE 55,2013 5 4%
B4, 2015) , WS R X IR K 1) pH (2 & T 7,
R EHLEKR B 3 E L HCOS A & ( Madsen,
1983) , FEAHFFE IS X sk b, pH {H7E 7.13~7.36
Z IR, =Fp A K AR AR A HCOS/E R & E
BRIV ) EE 1) B8 S 24 (B0 28.19% , I T 5t M % 2%
(ZEHi5E,2015) B F-H{H 47.84% , AL T 5 72 55
(2013) 7523 (il 75 b Ho A IX 3R 58 1Y) 46.59% , 9% H
R 3 0] g 5 [ — i 9 A K AN TR oK R B
HARFEY 87 C A & (MRUE F1 E 444 ,2001) , 7K
AR B C S W ORI FH 68 Bk 8RR AR BR
BRER IR (X 45855 ,2020) .

A ST G0 DX HE K AR 4 5 =5 0 A ) o R
[ g it Fe A, LS8 A ' A 1 ] 22 1) HC O ) ik it
WA KRB DUKAEY) 4 0 30 /B AUE K, H
FHA Yy AR R R [ Bt e A X A A PR
A AE I E 1) HCO; ik &t fe /I (B HAT R B —
SE [ HCOS Rk, 3 MM TET 56 BH , lr -1 N % 43
AL i T K A ) 4 0 3 A5 0 N BRI IR BRI T
S H0 PE A ) R AN HCOS [ ARk B, = Fh i B0k 2
FEP [ 2 1 HCOS i i 1Y -3 H Ry 59.88 ¢ - a™ -
km™ KT 35 F2 45 (2013 ) 78 23 Al e Ath X33
B 76.74 - al - km?, T BN R S (2GS,
2015) O F-4{8 19.52 t - a” - km™, A UL W% 3 4%
P b K AR AR ) 3 OGS VR T, T DURE IR R A X
TRIE B HCOS e 4k A LG I ELA A7 76 A1 ) 14
P, 7K A A ) 38 2o O G A R — 2 A R AR
N (EREAE,2013) , [FAS, AW R, T2
SR B A U5 T BRBE R AR A R R RS2, I Z A
A R AR B 1) 22 S, R 6] A 4 7 D' A /R rp ot
AN TR e 5 1) ) LR B A BT AR TR] 7 2B TR 38 4348
R fof ] — oA 40 7 TR — R Ay DX o e 2 e —
EMIENL R 2250 540, BT 2 A1l w 3 4 0 1 7K
PR gl Al RE 2 1 BB Ay K AR AR, DAL A B 1Y
X =R Y HCOS [ [ ik it 7] BE 25 D/, 7K AR ER
B Z (RTS P TC LA e B pH (A | I 32 R 77 46

AR Y B B A0 A B R AR S X AR )
3UC BRI, 5 B St — LR AR

5

Sl v Jr RN = AR [R] AR 0 UK AR A 8
C 1B (9K /N BB E - 28.47%0 ~ —21.69%0 2 [F] , V-1
H M -24.83%0, Hih & M 310 87 C H K, A5
VC /I, —FMIRH ALY T B N/P SEX{E N
10.34, R HH H A2 N P JL R BRI A9 R4, A
3"CHS C N M P JLZ & [A] 3 12 W 3 IE AR OC K
% (P<0.05),5 C/N.C/P FI N/P ¥ 5 % % i M
KK AR (P<0.05,P<0.01) , 3= B = Fh K A= A 9 7]
FIE 3 0 14 It ) 280 3 R AR 2 I K 43 ) 38 R B
AR A AR, SR B 1R K o R FH RO B 3R Ol
AL/ R R R R, BT 8" C1H,
FHE I 2 A1 9 A0 e v S K AL ) 7 3 RN TR AL )
KPR C RV, UK A ) 4 BE e B 40 C, 1Y
HeEVERIIERAR 23118 37 5 W0 by, = oA 42 A [
AR SEAERMERE KIRIRTEFR ) TR & i
AR AR BR 45 e [ 4 £ A 40 [ 7 3% ARe A1 3R B i
—E 22 Sk, R LR K A A ) B — R B
T340

Bt RHMTHEE . IL NEAPEEES
FE X B A o A7 7y AR AR G 5 Bl )
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