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TR Jed I PR IR 5

SKBRIR WAL DK s DK AR 2R R R 1] 2R TR M

The response of the relationship between transpiration rate and leaf traits of
Atriplex patens to population density in the national wetland park conservation

areas in Qinwangchuan
REN Yue, ZHAO Chengzhang” , LI Xueping, ZHANG Jing, LEI Lei

College of Geography and Environmental Science, Northwest NormalUniversity , Research Center of Wetland Resources Protection and Industrial Development

Engineering of Gansu Province, Lanzhou 730070, China

Abstract: The environmental response of plant relationships between transpiration rate and leaf traits is of vital significance
to explore the ecophysiological mechanism of the coupling of plant carbohydrate metabolism and building modes for leaf
traits. The objective of this study was to examine the relationship between atriplex (Airiplex patens) transpiration rate and
vein density and midrib diameter under the influence of different population densities. The study site was located in the
national wetland park conservation areas in Qinwangchuan, Gansu Province, China (36°27'59.6" N,103°39'5.6” E). The
study area was on a platform at the center of the wetland, gently transiting through the wetland community, in which atriplex
was the single dominant species. The sample area was divided into 3 levels based on plant density, high (I, 16—21 plant/
m’) , medium (II, 9—15 plant/m’) and low (III, < 9 plant/m”) , In order from bottom to top, six (2 m X 2 m) atriplex

samples were selected per plot, numbering 24 samples (4 X 6) in all. Then, community traits (height and coverage) and
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soil moisture were determined and 6 individuals of Airiplex patens were taken to the laboratory to measure the leaf thickness,
leaf area, vein density, and midrib diameter. In addition, the leaf net photosynthetic rate (P,), transpiration rate (7,)
and other parameters of the atriplex were measured in each plot. Quadrat survey methods were used to determine the
relationship between transpiration rate and leaf traits of the atriplex. The results show that when the soil population density
was decreased, the wetland vegetation community height and coverage presented increasing—decreasing changing trends;
vein density (VD) and leaf transpiration rate (T ) presented increasing trends, and the midrib diameter (MD) displayed a
decreasing trend. There was a highly significant positive correlation ( P<0.01) between T, and VD, and there was a
significant negative correlation ( P<0.05) between T and MD at plot (I, III), whereas the correlation was not significant
(P > 0.05) at plot (II). In the high—density sample plot (1), atriplex preferred a low vein density and a large midrib
diameter to realize the low transpiration rate; in the low density sample plot (III) , atriplex preferred a large vein density
and a small midrib diameter to achievea a higher transpiration rate; in the medium density sample plot (II), atriplex chose
an investment strategy of balanced vein density and midrib diameter to achieve a higher transpiration rate. These results

reflect the phenotypic plasticity mechanism of plant populations as they adapt to heterogeneous habitats.

Key Words: Airiplex patens; vein density; midrib diameter; transpiration rate; Qinwangchuan; salt marshes

R AR EHIUE TR NI K G P SRR A R 5 A0 SR PRI ) (¥ P BRSO B S
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RS IREE TR PR OEREEUR K A4 T A 5 T SRR, AR I X 25 A AT
P, TEH TR ARV BRI S B 1 DR DX 8 YR SO A 14 A B R 0 26 1 S oL & 7 1 R R
I R A D RE MR 1 1 3R 4 55 i A% 2O E D K 4 T Re MR LA 2 i i S S AR
A BRI A SR AR IR S M T I JK S P R R (B BB, i T AR i
 RE B ) 00 5 AL 1 2R SR i BORRK A3 AR, HLRERAE M 7 SR P BB (i e 5 v
K BAR R BRI R SRR R D RE , M SR IT IR A YOG AR BE Ty i A A, EAR UK 3R
TR K R GER IS HTRE T UUBERS AR b I AR A2 T BROR 25 SR T RE I A A e vl o fk
JEEREAS B8 72818V B s /K 23 FIRE BT AE , A B T IR i IR B RN S R 1R 5 03 R )Y
WIFAEER O 5 AR SRR o 1 T K SR ANH U AR A5 K 332 i B I A s L S % A ) | PRI e
SR SCHE T, BRI 1k R il ) AT AR LA 1 2 R el R R R R e A A A Y
VEIC B AL, R YMEGE— 0 G AR R S8 i A R 5 22 b IR R T i AR BB A
TR AR B A B SR T I B K S5 AR 2E 45 RIK S s R T B o R AR A A 9 14T
N IRLEE AN 30K 43 S IR 25, BRAS S | S AN ) 52 32 110 08 A Gt i R 26 A7 1) 5 4 1) IO R P 95 4 A Ak
ALPAHPE IR AR, | T 36 A 558 RUBE RO PRI 3t A T8 5 D 1 B3 & PR DGR A, ARG A
VEHIRSEA G R | b S AN b BE R BT URTR Bl , ARLRR 2o IR AR I Jpk s FEE -5 v Ik AR A B RS AR, DA T £ 425 A
W K SR - R B SR K Z BB S0, AL, 5 30 AR 49y Pt 2 S 3 R f b
SR ZR 0 4 L 24 e AL AR 6 TR K 0 28 s il P B A DL S ARG B R Z 1] B P R A8 57 6 R LA
RIS R L,

RN HURHE R R A, R T T BT R X SRRy, BLAT I R 5 TS T R A A
R ZAER TR R ARG S A L R VAT X SR TR A R R R T R R
[FIZR Dk 2% T RE MR SO AR TR SC R TS i 28 I A R B oKk mg g 20 ik B e RN
K REMEAR 5 R BE AL G 2R 2 I RO A SECS IR IR P IR T, A R
(A PP AR IR R AR B T A B R A R IR A A R IR AR KOG B S 2R R 1
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16 R 45 28 1) 1R SR AL I I AR 15 705 8 3 24 5 2 X Fof e 2 16 o i 3

B AN TRI IR 4 B2 T 2 AR S 3 5 v BRPER A 5 2R | X IR W BT - (1) AN [ Fofr e 4 8 1 2 2 i il 3 5 1 kP AR
FAAEMIRR R 7 (2) U Fh A KOG FR A 2 S A MR LE 7 5 7 =5 5 6 00 AR 0 I J P RS 18 o A 2
PRSI AR

1 #EFEE

L1 AR5 X i

WIFFE DAL T H A 22N T 0 28 261 R KR 20 Bl 3 PR AR R R 36°27759.6" N, 103°39°5.6" B, K 1895—
1897 m  J& KRR R AF-F A0 6.9°C  AFHREK i 285 mm , EEAEPAE 6—9 H 4F H B IE] 2700 h,
SFYITERE 126 d, HY T AL S BSOS 1L 04 R ] ) i AR 1L DX DG JE L MRS | v i AT 3H T B
B, b ) 43 AT R DU R AATRUZ AL K, B K 2 b i S rh D 2 A2 AR 3 MK I R
W) T B AR RS - 00 A AR 48 R & T KA FNRAE AR, DR A A KAE Yok 32, E2mW A %
25 (Phragmites australis) FIAC ( Lycium chinense) &M ( Tamarix chinensis) .7 ( Typha angustifolia) | JK
28 FE ( Chenopodium glaucum ) . 38 % ( Aster tataricus ) AR5 35+ 5 ( Calamagrotis pseudophragmites) . £ 1% 3%
(Suaeda salsa) 7515 2% ( Sonchus oleraceus) ¥ ( Salicornia europaea) -3 (Poa annua) 55,

12 SLRRE
1.2.1  AEYRAE S

2016 4F 9 H , fESc 5 B0 BEAl L 7EiR i 8 il DR X — B E 24 120 m 9822 97 m 5 L4 2—
3.1 mAY S BT, BEEE g B DR Y ER VR IR B B T 4G T R B AR S R A B P Y
R, AR D BURE S A T IR B 5 L VR A, R BRI A FE N T 9—21 k/m’ Z 0] 76 15 B b 19 2R V5 o) 355 18T DA
PR ) TR BR 10 m AR A 3 2558 20 m K 60 m AYRERT  ARAEIEBE PR B I AL R 7E 3 S PATRE
NG G i) 5 MK IR 3 > 10 m x 10 m BRERL (T ILIIL) 435050 . 1) @8 R (1) AL T & iy o
O, ERERE RS B 16—21 R/ m®  BRA EAR FIRR B K, 30K o3 5t 2 B HERAN I 52) sh & BE (1D f7 T & b
Tl I G B AR AR B BE O 9—15 BR/m?, BR N ELAR FIRR R s b, R OK o RO 3 AR
(D) A2 T E M T 3% RN BE <9 #R/m® RN B AR S8, RHOK AR OURIERL . T8
FEHLPERLBCE 32 m x 2 m AE07, B0t 27 R . SRIGTERE— D REDTBEHLIEHE 6 BRIEZE (B Kb /&
2 HK) |, ST A RO e AR 3 de v 20 B 8 B, S DR Wk o, R TR BB AR R B D 2 DU A D7 s 78 70 e EL A

SERPII R AR S - T AT AP BR

(D) HYPOEEZEE, T 9 H 2—9 H  BEFEREIR A 9:00—12:00, FH] GFS-3000 #5200 ] 4
Z %t (Heinz Walz GmbH, Bavaria, Germany ) #F478 M ric it Aot &S50 . I B v F N T 415
FeIR A ARERS (PAR) N 1200 wmol m™ s™', CO, ¥ 2K 340 wmol/mol , AHXHEE ( RH ) fR-F57E 40%—
50% , W BE S 750 wmol/s, BN Frid sk 6 LRSI T 4e it 434, 43 e i 5 i P, T, ) VPD 4%
B FTEDY 8 om? A5 RAEFSIE S 00T F (A7 TARII B 1 0h A 900058 SRS RO o 7B
{(C1-202, Walz, Camas, USA) 5 M AL, M58 PN T,

(2) eBARERST (PAR) M E , 45066 2800 5E [ — K, BTG B JC = 19 R, TRt 7t
(3415F, 3415F, Walz, Plainfield, USA) F 9:00—11:00 XF 3 4~Ff b P EEZE R EE A 7 | v )2 R 3 A 1E A T
PAR &,

(3) MHHR B E o B TR IERE AR IS R IS i R SR AR S DR A TR 0 Jf 148 ep | ] S 56 28 F AR
IRESIR- RIS (37 % WU, 50% LA 13% vKIRIR IR ) [ . (D4 - 5600 & I R TR 2SR AE 4R
Geptymt Jr T2 AT T I 5 B0 AR (C1-202, Walz, Camas, USA) Xf it J3 gE47 45 4, U - T
L QM fias B i e, T2 5% NaOH (1 C A T4k~ 20, R L0 -[E 4k e (1) | P /K B 3 52 375 A IR
TERAR i 398 ( SMZ168-BL, Motic, Hong Kong, China) FHUK 10 55488, &40 404% 10 S RLEF ATt
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Jk MR B , F Motic Tmages Plus 2.0 R AFFRA545 4 B8 F- mp () K AR A ki A B8, B BB PR A5 1
SERE B A i R T DK LA Rk B kg B R B TR (SR . mm?® ) A RS BE (R mm)
FoRY BJER T R MG E, T 80CHA I HET 48 h, FRIE (K5 0.0001 g), LI TEFL(SLA) FH - 1 FLUAN
5 1 HUE R
1.2.2  H3EHURE S B AL P o )

(1) BHEE KR RAE . HIEHURET 2016 4F 9 A58 A, BURE B[] Py A JC B B Rk, 387K SRR AH
X FAE . LE/NFEITINBEHLIEI 3 DREAIZHE 1 m x 1 m x 0.5 m HIEHIT, HIFR 143 5 2 10 em R+
G55 & EEYSNRERRE R SRJEHE M SCIR ZEAE 105°C AR Pt 12 b OB BRI &, e J5 0 h 4%
FEHLAY 0—50 em )2 HHER 5K i

(2) BHEER A RAE . A SR H 9 E b i = T AREBGE 2 mm G A9 KT 4 10 ¢, 50 ml 2%
CO,ZEMK (KA 5. 1)  BUR M, BIRGHL LR S min, B4 s 15 0 R G0AE 5 2l i) 35
MBI}, HEMIETEEE IR EA =S . H DB FEREES) 471 DDS-11C fH#5 X i SN2
MR LR 3 AR O IAAL,
1.3 Bk

Xof AN ) 25 AR b T b Y % 2 A 2 R E RIS RE AR 1) 45 T R MR 1) S 0 4500 A 7 43T, RS2 Ay 25 s o
(T,) MBI RE (VD) TP IKEAR (MD) Seilf A7 10 e By X gt i 2 £55 B804 Ja AT 40 B, W78
it SR SR A I fK 88 LA % 2% W sl S R TP K ELAR AL OC R IE T, SR A y = an” R A A Ly = 1ga+b lgn,x Al
y FORPINRIESEL, o FPERSE R GEREE, b IAPR, RIS A K SEUH A K AFE 4, 2 b =1 B, R
FIEEHICR 2 b>1 B, FoR y MRS R T « M INARBE ;24 b<1 I, 3R y OSSR EE /N T & A3
FRRE, FZR AR 50T (SMA) 7L B F SMATR Version2.0 #5558 B, 45 — A~ 1A R} 1
B XRS5 5, RS ) 23 B R A 4 ) R PR AP 24 8 0 22 5 U AR I AL TR 26 22 90 (ome-way
ANOVA) | i Z KB h 0.05, S50 B0 43 Hr % ] SPSS 16.0 #4: 847, F SigmaPlot 10.0 F1 Excel {4
2,

2 SRS

2.1 OR[N AR B NIRRT B A 2R R A R

T b A 358 AN ) 28 B T TEE TR 14 A ) 2 R AE | BV RO SR S A AR B 35 25 5% (P<0.05,
F 1), BEE PR BB AR R TSR B o B AR R S S K i S I N A A B (1)
PRSP (1) 2> 518N T 83.87% 57.42% 85.7% . 11% ; PAR (N b F =2 ¥(H ) B I K Ag#as hm %
JE (1) 19 769.25 pwmol m™ s~ Y MEMEREE (111) A9 1195.00 wmol m™ s JHI T 0.55 1%

R1 TREMERTERRENEYZFEN LRSS P EARERE)

Table 1 The biological characteristics and soil properties of Atriplex communities in different wetland habitats ( mean+SE)

HAARIRIT PAR . .
FEHb 731 Photosynthetically EfE Pl*ﬁtﬂelﬁ% , - Bk - JJIZ%EETE'F% Ef .
ant densi < Jectric ¢ .
Plot Plant height/cm active radiation/ Coverage/ % ¥ Soil moisture/ % o1l electric conductivity

e 2
(wmol m™2 s71) (#/m*) (ms/cm)

I 62.00+3.18a 769.25+36.35¢ 86.00+12.00a 18.50£2.50a 35.64+1.92a 1.17+0.07¢
I 51.00+2.78b 835.50+39.71b 60.00+18.00b 12.00+3.00b 30.12+1.73b 2.69+0.14b
11T 10.00+0.50¢ 1195.00+54.08a 35.00+6.00¢ 6.00+3.00¢ 24.64+1.44¢ 3.79+0.22a

[RIFN AN 6] /NG -l e /R ke i 8] 22 573 2.3 (P<0.05) ,n =108,

2.2 A[FEEE TR RREIE DL S Rk
W 2 Fros ARV T R RR DG & R B B R A S AP A B % 25 57 (P<0.05, K 2) , Bl Fb
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16 R 45 28 1) 1R SR AL I I AR 15 705 8 3 24 5 2 X Fof e 2 16 o i 5

TR P ) B WAL, B KOS T VPD ZRIB R (T,) (P Y5 S 4 s 2 B2 (1) B
(L) 735380 T 44.17% . 23.72% ,22.78% . 52.46% ,73.46% ; K ELAR | 11 BR | LU 10 AR | 23 0ORE 0 9 B2
(RH) ¥ 52 1 35 08/ a5 ) DA e 25 B (1) B  BE (1ID) 2300820 T 73.17% 34.91% \50.35% ,12.8% ; M T |
VPD ZEIRSHR (T,) 7E P R (1) [R5 (1) $4 H BUA R A HL TG (35 25 5 (P>0.05) , (EIR 3 (111) K T o
SERE (1) 5 AR 48 SRV (RH ) 76 R B (1) R (100) 3 H B /M BG83 22 5% (P>0.05) L {H
RS BE (1) /N TR BE (1) o IR MR ADG SRR 3 MREMB AR (45 3, LMtk B B s ny e A mr 48
M, AT ARSI (38 IO Rk A 85 2%

F2 AEBETREEMHMEREHE P ERERZE)
Table 2 The leaf characters of Atriplex under different density ( mean+SE)

FEHb Plot I 1 111

i Jhk % B Vein destiny/ ( mm/mm? ) 91.00+4.61¢ 111.00+5.63" 163.00£8.24*
H ik B 4% Midrib diameter/mm 41.00£2.11° 21.00+1.13° 11.00+0.52°
)5 )& Leaf thickness/mm 0.15+£0.03d 0.35+0.01¢ 0.70£0.02a

T Leaf area/cm? 10.60+0.51a 7.34+0.34b 6.90+0.31c¢

T leaf dry weight/g 0.66+0.03¢ 0.83+ 0.04b 0.86+0.04a

P,/ (pmol CO, - m2s™") 5.18+0.25¢ 10.71£0.50b 19.51+0.89a
VPD (kPa) 12.34£0.64c¢ 14.36+0.85b 15.98+0.86a
T,/ (mmol H,0 m™s7") 0.85+0.04° 1.16 £0.06" 1.79+0.09*

AHXSVREE RH /% 59.95+3.36a 48.58+2.82h 47.15+2.53¢

P, : EEA % net photosynthetic rate; VPD: 11 Fll 7K 5 JE 22 , vapor pressure deficit; T, : 7% & 3 3R | transpiration rate; RH ; # X ¥ J¥ | relative
humidity ; [FFT R [R/ING ARk 3R i) 25 57 35 (P<0.05) ,n=108

2.3 NI R IERZEE R (T)) Mt ks B C R

AT Az 358 v R A ZE S T RN K B AU G R AR 1 TR, R TR BE AR B N ZE S R (T,) St
ik 19 56 R AFAE S 3 25 53 (P<0.05) , il 3 SMA Zr W5 5], 122 25 19 R 55 - ok 2% 7 o8 %% 5 (1) AR
(T 224 58 35 IR 6 6 R (P<0.01)  ZEH B (1) 52 B35 IEAH K K FR (P<0.05) o 1AL A [a] AF 85 1] Y
Pl R R AR 22 57 B B (1) 0 0.97(95% Y EAR IX[H] . C1=0.82, 0.99) & FE (11) 24 1.00(95% 1) &
fFIXIH . C1=0.96, 1.05) f% B (1) R 1.25(95% M EAF X E] . C1=1.17, 1.26) , )\ =% B (1) FIRE B (110)
BB HH OGS B (D) MRPR B E/NT 1.0(P<0.05) , P (1) KRR S 1.0 82 3% 2 5 (P>0.
05) , IR (1) IMAPR B E KT 1.0(P<0.05) o Mm% B (1) BUIRE BE (1) , FERE 0 ko B 5 28 s il 3 it i
FIPIRI DGR, 78 S AR, DK BE R A | ELAE f 285 B (1) WS I JOk 2 3 498 o 1% 8 38 /N T 7% T S R 1 o 14
PRE 78 R B (1) Ko 3 5 28 1 R 2 A5 i K DG 2R 5 2RI 3 (L) I J 2 32 348 o 174 ok 38 R 1 2% i
R IN
2.4 AR FIERAEBERE(T) AP KERN R

AN ) A 35 R Y B R S R R TP K AR AU DG R AN 2 BT, SRS B B R I BE 8 B R (T)) 5
K BRI R R AFAE 2 25 5% (P<0.05) . i SMA 3 A5 3], MR 7% 19 ol 2 5 v Ik B AR 78 1 4% 2 (1) IR
BE (1) #1522 8 3 A OCOC R (P<0.05)  FEH 25 BE (1) AAFFEM DGR (P>0.05) o EFTEAN [ AR B [H] b if
FRERPRAA 2R BB (1) H-0.85(95% B A5 X 1] . C1=-0.86, —-0.81) & (11) K-1.04(95% 11
EASIXE] . CI=-1.08, —0.99) KBS (1) H-1.30(95% WY BA5 X 8] . C1=-1.36, —1.27) , \ &% B (1) FMIK
EE (1) S IB W MEaR = (D IR B E R T-1(P<0.05) , A (1) HWRIR -1 TR &EZES
(P>0.05) ,fIR%F (1) BRER B & /N T -1(P<0.05) o Mm% B (1) BREEE (1) |, S22 v Ik B AR 5 2 1
R AU G R 2RI R BOK T K AN, ELTE % B (1) E2E v Ik ELAR /N 0 3 K T 28 i i %
BT s 7 R (1) TP K AR S 2R I R S A R A G R AR B (10D P ik B AR sl N I R /N T8
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it SR I ) B
200y =097 +199 R =0.90 180 v, =-0.85r+143 R*=0386

yo=100x+193 R>=0.89 &

ym=125¢+1.98 R>=0.91 yp =L+ 139 RI=0.48
m— 1. . — V.
o

ym=-130x+121 R*=0.85

,_

~

@
T

o Bk ELAR P X EL
log midrib diameter/(mm/mm?)
B —
o =

WK JEE R4
log vein destiny/(mm/mm?)
o
S
T

1.70 L 1 I ) 0.40 1 1 1 1
'7_0 20 0 0.20 0.40 0.60 -0.25 -0.05 0.15 0.35 0.55
ZENE AT EL FEJV T8 AR xS HL
log transpir:;tion rate/(mmol H)O m2s7") log transpiration rate/(mmol H,O m2 s™!)
E1 AEZETERZRBERR(T)MIHTREENXER B2 AEZEETEZRZRBERR(T)MBBRERNXERE
Fig.1 Under the different density of Atriplex transpiration rate Fig.2 Under the different density of Atriplex transpiration rate
(T.) and leaf density relationship (T,) and the relationship between the diameter of midrib

I, m R I, g BE I I, R BE IX

3 e

FLHIT - ) 2% 1 T8 2R BB A 5 ) ol 4 75 ML) o B 5 1403 IO 4R T s %) e 4 0 3 e - ik 2 e R )
PR T 155 25 TR A N7 1O RERE AR BB R IR K A LS R S HE R Y RO R, A R A
(1) FIMERSE B (TI0) Bf i, SR 0T - 2% 3R 55 s B 20 3 IE AR SE 56 R (P<0.01) , 5 P ik B AR 5 Wl 25 67
FHIRIEZR (P<0.05) 5 FEH VB FERE L (1) | ERE N Jy 2% 1 105 55 I fikos B St IEAHOG G R (P<0.05) , 5P ik ELAR
KANBE(P>0.05) (F 1, B 2), AR R H R IR oMtk S 2 00 R 00 R 10 2 8] 5 ok, BE A
W07 Xt RIS AR [RTIHE B | ] ARAHE ' A5 A R S R 4 (R 8 U5 4 1) S 280 ] 9 | 2 23 T W 24 R AU A A -
W25 1 WA IR &G

P2 B A RA R TP 0E F A T B A A T A PR 205 A B 0 A i A etk Y A
TG AR A RN ZE S B AR BRTT SR, T IR B AR A AN K R A B RDE 8, SEEG A B SR BURCR A B K
b ARG AT 40 I oA 784 110 A0 A S DA 14 06 B A BT SR DA B 2858 o8 1) 7K 432 i e 1 FNR) IR Ry 3
Tl B, o A PR BE ARk A o A 27 TS, R v R A S R A 5 P B R VR R SR ) A e B R M T
TR I 2 BE RN R BE B R (R 1) A AR KB bR Z 8] 7= 2E T P A SRR T4, s 4 i S e ) A 4K 11
TR R TR P ZE R (7)) A, S kR B AR R B A G OC R (P<0.01), Sk EAR R B
ERARIR(P<0.05) (K1, E2), FEFERFA . (1)5mZI03E A 520 1 238 BE 7% PR A 6 78 I8 69 ] i
FEAIR T KA OV TE 258, M L bl L fE b LB R (S £ K S (R 1) %M Tt
FOCA AR K ER e (R ZE IR AR 6 A R SRR (3 1) IR AR IR RN AR 0 B 5 28 S B
B NKIREZE (VPD) I K AR /b 28 s SR IS T BN T B A v 1) I ok 2% 32 IR R s A2 i
LK TSR, PRI 2B A 1R 2 A ) T R e T AR A I JOk 286 52 ol 28 1 i o3 5 I JK 8 2 A0 I 3 T A G
KR (P<0.01), (2) FIKERIEFAEM Ik RGN FERE S 1) FEZHEFRT |, 7E 4RI ™ B A PIOe &
A RGRESTEARRPIRAST , R T $E i R M BUROG & AR IR 1, A BRI 66 7 W B s e R Gk T
L TR I R o A I PR A0 M TSR HE B B B R i v AR /N B < R R R AR 9
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SR K LA DA R R B D RETT SR, b Bk AR 5 2R I R A e 2 AR DG OC R (P<0.05)

TR 58 R H B A AR a8 H SEEOG G 0T - e i d R AR A 2 R Sl IR R A AR
ARG RE BORZS W A W O e 4 e 45 B B B AR BURE 7 (R bR, 2 A 488 w8 9 TR P 3580 %6 1) A i ol Xof
SR AR R BRI R RN 5 I o B A IE A DG R (P<0.01) Sk EA R
FEPRKKFR (P<0.05) (B 1, #2) , FEIFEHA (1) A BRI SC PR ] R ks, B N AR ROt
A BRI R FE 2 SARXHREE (RH) BRI (3R 2) , FEREE M IR RN ZK IR R 2538 K, S 30K 404 HRH 77 98
/N AR ZE IS RO A AR HIERS (3R 2) |, R -8 S K e BRAR (R 1), i Ik &R Ge 0 208G /K o332 i 1 o 5 %
A BEA RICH IR - HEAK 43 3% 43 LIGE R A8 e A A 75 R Y TR, BB e T R Ik ks 1B, AT 3 K T 7K
3 B FE I KB - R 4 R Y S B T AR, B s 1 /K s e 1A p e B 4 R T K g is i B ZE S R R S (A
W 5 A2 7K 53 A0 38 B AR BT A AL R A 00T, B 815 368 Ao 4 2 J] ] %) it IOk o 7K A PR T 1 1 22 1 i 3
(2) TETFHRDGIRFE I ST, I 0 iy AR B 5 28 18 2R K i e i o FE A R 38 i N AR T A e
AREC RS R IR, SRR (3R 1) B A KRB AR A D RS N, o T R 5 kb
I R 23 ORI ZEBL G B IR A K Az i BH 1 ) DA SR R v A 6 A i Rl Ak sk 3 e 2 6 T /NI IR A e
SN AN B TAR ) S IR R ) S A 46 1 EL 1) (AT i PR 2 8 432 30 vh ik, A R 4 il 7 e A K
B i, SRR K B S A A R e T R A R e K 43 G KURS: , DR TN T A
2 A A B 0 SR R g, T T 38/ N v K ELAR , DA B8 4 b Wl 2 AR A = 28 T SR T
7K 3 L5 A

MR R Y B e AR RO B e TR DG AR IR ZE 0 R S R IR R
W3S R /NI s B A R IR AL, A B T B T 24 AR PR S N R S R R R T e R Y
FRUATEAPE | A AR MR I R R B IR T AL TR AT T P A A3 T N I R TR 3R
I FERE N T T AR YN TR R T R T R A i R R A AR i TR AL S R T A EE S
PEfm TR I RAL T B R RO BRI KT (3R 2) o EE LA I K A3 A X
B TR MRS TT EEA R R K RGEIR AT IR A B E 5 0 A 3 Bl B A 2R R T R iy 32
Pk EAREA K, B, A KA b A I B AR e AR AR K o i R 5 R RS DI RE R ET 4R T, B K
T R A AR (R R 2R P R S o B SR B B A AH M (P<0.05) |, 5 K ELAR RN AEZEAH
FFZF(P>0.05) (F 1, K2),

4 #Hit

A 2 SR 5 I BRI A O AR AR W I 2 BRI RS BRI N R R B, (B T BE W 2497 ik o
JERIR K BLAR 22 18] B T IRALAT AL, A WIS A B B 4 L A AL T AR v SR R 30Kk o kA T ] I A
A, BERE I P R I PR )RS A AT W PR AR, 2 M T R g I Jp % ) 77 A — R bR 1, 2 R A e
JERE B Y AR I SRR O T ARG LB 7, R B 1B/ N I R RO B R K ELAR , PASE
e Z2 BT 00 AR AR B ML ) TR 2R e 1 1 M ORI o B2, el s b K B AR PR R, S T v 2 i
R LRI R ARCR B Bk 1T A AR 5 S S B TS AL o AR SCACM S BE I 200 oA 1 e i ik
PRS2 AR R, LRI M AR S U R WA VIR S D BE R 2 R IR R AN
R SS HAE RIS S AR ) 6 FE R B IR LR 45 T R AT
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