+ £ (Soils), 2020, 52(6): 1112-1120

DOI: 10.13758/j.cnki.tr.2020.06.003
2K, MIEE, FOARF, S SMERERERT R NHLM S T IR T e A S . £, 2020, 52(6): 1112-1120.

SMRE T E NHME TRlE T ia R bia g m”

>y 1,2 1 1 > 1
& AV, s, ARAEA, REe"
(1 e 5 AT RES R 5 TR A0 (o BB S LEBFGER) . AR 210008: 2 sPIRRREBE A, Lt 100049)

W E: LEUREEIT col-0. amel.] Famel.3 JiREAr R, REGEFSEINE, DA ETRK(E mmol/L NHHKLHN IR, &5
NHz (20 mmol/LYE TR s 0% FERE(TL). 5% RERMH(T2)A0ER, bl bk 3 p0 i, m4Rs . IER NHy . ATt
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ZRNHNEI L amel 1 TN amel 3 FIRKTE R B%, 5 T1ACEAHIL, T2 AbFERGHN T IEG IR SE R, B4R E T AT At AT A
EEEE, & T GS M GDH 1Pk ; FER T AR Z e NHy fUai, 486 TR, B, 80, 55, BESAm, MR T RIS
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Effect of Exogenous Sucrose on Nitrogen and Carbon Metabolism of Arabidopsis Under High

NH; Stress

LI Yi'?, YANG Shunying', HAO Dongli', SU Yanhua'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Arabidopsis col-0, amtl.1 and amtl.3 were used as materials. By adding 0% (T1) or 5% (T2) sucrose to the culture
solution, the influences of exogenous sucrose on nitrogen and carbon metabolism of three Arabidopsis lines in nutrient solution
under 20 mmol/L NH, were investigated. Plants grown under 4 mmol/L NH; were used as controls (CK). The fresh weight, the
contents of chlorophyll, NH; N, soluble sugar and protein, the activity of glutamine synthetase (GS) and glutamate dehydrogenase
(GDH), the mineral element contents of aboveground parts of Arabidopsis were determined in this study. The results showed that,
the growth of three Arabidopsis lines was significantly restrained under 20 mmol/L NH; condition (T1) compared with 4 mmol/L
NH; (CK). With the increasing of NHj concentration, the fresh weight and the GS and GDH activities were reduced, but the
contents of NHj, chlorophyll, soluble sugar, soluble proteins, N, P, K and Ca of Arabidopsis were increased, while the contents of
Mg and Fe of Arabidopsis were reduced. Compared with amt1.1 and amtl.3, col-0 was more sensitive to high NH;. Compared with
T1 treatment, T2 treatment increased the fresh weight of Arabidopsis, significantly increased the contents of soluble sugar and
protein, enhanced the activities of GS and GDH, reduced the contents of ammonium and chlorophyll of Arabidopsis, increased the
contents of N, P, K, Ca and Mg but reduced the content of Fe in Arabidopsis. Compared with amti.1 and amtl.3, exogenous addition
of sucrose (T2) showed a better alleviation effect on high NHj-stress in Col-0.

Key words: Sucrose; High NHj stress; Arabidopsis thaliana; Carbon metabolism; Nitrogen metabolism
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A SMIRRERXT 5 NHA MO R R Ak U G 52 1113

FIAH 25 Z(NO; -N) P i 25 7 J1 25 W Wik AR W 1
P E R NHLRERS AR UERE P A 10, (R i
) NH S XHE R A K= AR R R TS, 3R
MAEYRFMRE, R TR, i, Fee
SRR, R ENSREUERLT. & F
WS, AR 0 B A R Wi 3 Bl i e s iR
1 %} (ammonium transporter, AMT) 157110, 24
R 2R S 1T DA it FH RO IE T o IR NHG R R (=1
mmol/L), H AMT Frf2 % NH M U/E A 21
A, MRRM NHWRUCHE AN FRRE NH v B A3 i
g

WEVE AR IR N 0 R T B, MU S 501
BRI AT, AR LB B AR,
W] DUAE NG 5 20 F 9l W i e g 2 A O bl
T ORI R L RO 4y oK T R O LR
e BRILZ AN, BELRES SAE Y AR A A I
5, AT LU B AR it e i R A R (NR) TR 2 5%
IKAF 1R T SR AR T L b 3 4R R A
A A &L A LB (GS)RYTEPENS ) e NO; i
TS I A A A

AR LA R T 5%z 3 S A T-DNA 848
PRFNEF A= BRI LRSS ME IS RS T, AMT
1) T-DNA SR 7 R 5 A HI7E 2 NHaBhaa Fak . &R
W OCHER S MR EHR bR A AR Ak PR B NHJHHE T SRR
FEREAERF R TR . AP AT AL, i NHy
i3 X ) 2 A TR AR S B KA

1 #REFE

1.1

5 1 Y H G I (Arabidopsis thaliana, Columbia)
MRS S ARAE (R CHRIFK col-0), Salk-063887C (N
SCHRIFR amel. HFT CS372164 (K SCHiHR amel.3) XH
A~ AMT ) T-DNA i AZEKE H ABRC (www.ar-
abidopsis.org),

2Mix 1Taq, RNAiso Plus I PrimeScript ™" RT
RF A LIS TaKaRa Ex Taq W H5AEY TRECRE)

BIRAHF 519 HA T AY TR ABRA A
B HAh A AR 34 Sk 7 o A il
1.2 REWHE
1.2.1 UM AES BRI R R
FTES R 18], TSR 23°C +1 C,
JEHEIA 16 h JGRR | 8 h BRI, SGIRGEEE N 100 pmol/
(m*s). REFRIEM AR Yuan ZEUERLAS . 2 mmol/L
NH4NO;, 1 mmol/L  KH,PO,, 1 mmol/L MgSO,, 250
umol/L K,SO,, 250 pmol/L CaCl,, 100 umol/L Na-Fe-
EDTA, 50 pumol/L KCI1, 50 pumol/L H;BO;, 5 pmol/L
MnSOy, 1 umol/L ZnSOy4, 1 pmol/L CuSOy4, 1 pmol/L
Na,MoO,, 1 mmol/L MES-KOHQ-f&mkE iifiz), 1%
(m/V)EEWE, 0.8%(m/V)Bilg, pH 5.7, G AfIRIT
PSR 10% (/7)) ATRENFT 0.1%(m/V)SDS(1
TR RANINEE 5 min, SRJE K EAGE R TEGS
W), B 4 CIREEDCIRAT 48 h SR TR IR (10
emx10 cm) [, #E, FEEEFR I 7 M & THO6 B
AR BERE M T ALK

1.2.2 & NHaHHa NAMNEAMEERHAR IR
IFREMRA R R L AE K 7d ), PR K —30
BBkt - WA - ARRb=3 3 1 WL
A FE T RS ARV, AT ek 2 B
A RE RV . BT SR R B A 8 5 A g
Fro BRI S IIGFRILEL Ty, ABAS A RERE A
Bo TRRIMRADHE | LEFW. 21 dfE, 7
3 AEATAN I, KE SRR TR NHNOs Bl
NH,Cl, a5z ai—k. &85k 3 4, CK
A PR T 045 SRR LS 7R (4 mmol/L NHy), T1
b BRAE Y8 R NHZ M A & 3R (20 mmol/L
NHy), T2 ARG FRE NH P05 59 (20
mmol/L NH )N 5%(m/V)FHE, HFREIGEHE 1 IR, BRREE
WEL, MR, Lot 4 )8, 4 FEURE.
RO HRLA PR IRR R 3 I, AR MAEBRER A 3 UK.
1.3 MEmMBRFE
131 amtl.1 F amel.3 FAMRLEA RS E
il amel.3 WEER AR K51 W) 5 L3 1.

amtl.l

#*1 T T-DNA REGKREKSIFT

Table 1  Arabidopsis thaliana T-DNA mutant and primer sequences

HEP 44 R Salk %5 FIMFHI(5-3)
Atd4g135109(amtl.1)-LP CAAACCCGGTTAAGAAAGAGG
Salk 063887
At4g135109(amtl.1)-RP TGTTCAGGTTCCTTCCTCTTTGG
At3g24300(amtl.3)-LP GTTCAATGTCAATTGGATCG
CS372164

At3g24300(amt].3)-RP
LBbI

AGTAGAAGAGTCCTCCGGCTG
ATAATAACGCTGCGGACATCTACATTTT
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BUREAE R 21 d BIR T A, SR EREL P02
JEPOEH 4 DNA, Bf5#E17 PCR [, PCR JIr 5|
YIeslange 1 s, ROVAARWT . B4R DNA 1 pl,
EMS (10 pmol/L)0.4 pl, S5 14)(10 pmol/L)0.4 ul,
2xMix rTaq 10 pl, XZE/K 8.2 pl, LA 20 ul, ik
A1JG 4T PCR W . PCR W &K 94 CHiAs
£ 3 min; 94 ‘CAEPE 30s, 60 ‘CiEk 45s, 72 CHE
i 90 s, 30 WAHEH ; feJi 72 ‘CZEfH 10 min. PCR 7
YR 1.0% BrREwie e o okasr i, i FH A v Dk 22 o
W 1xTAE, HIKHEEN 120 V,

FIF TaKaRa fJ RNAiso Plus i5$2BUUFE ST
By AR S RER T-DNA fHABKR I A1) RNA, H
NanoDrop 2000 #3736 BT E RNA 19U EE
FIF Prime-Script TMIIN X7 & & cDNA. X7,
FIHT At4g13500 B WIFE R 51Y) Atdgl3500-F(5'
CATCAACCTTAACCTCTCAGACTCCA-3")HI At4g13500-
R(5'-GGTTTGGCCCATCAGAATCG-3") # 47 RT-
PCR il Ar4g13500 )33k FIH At2g46500 3EA
0 45 S 51 %) At2g46500-F(5'-CATCAACCTTAACC-
TCTCAGACTCCA-3")Fl A12g46500-R(5'-GGTTTGG-
CCCATCAGAATCG-3") i# 17 RT-PCR #i Jll Ar2g
46500 Wik, ACTINI EFEVERNHNZ:, ACTINI 5]
Y5} ACTINI-F: 5-ACACCAGACATAGTAG-
CAGAAATCAAG-3', ACTINI-R: 5-GAGCCTTAC-
AACGCTACTCTGTCTGTC-3'. #4454 94 °C 3 min;
94 °C 3 min, 58 C 30s, 72 °C 1 min, 25 ME¥H; &
J5 72 CHEM 5 min. ¥ 3P 1.0% BrAtise e
HL VKA T 5397 o
1.3.2 A RRAE HAE AR AR MRS IR
AEFR 4 JE B4 e ST AR SCRE | S LN o AR i
fif 85 , 2 MSCHk[22-23], W 4 3R B o s R U
L R e P s PERE & i RS S G-250
e F VR A i SR e R L R e
TFES NH, & &

FREL 0.2 g SEFERY Fr, OB RAFER T, A
1.5 ml FUv& B G vl , ds n /e A e e vk
JBE, SRR 14 2.0ml B0 H, 4°C, 16000 g
B30 20 min, SRJ5HE FIE AL B R0 RO A Tl
AHSCHHEYE . FEBUE P4 : 50 mmol/L Tris-HCI
(pH 7.5), 10 mmol/L MgCl,, 1 mmol/L EDTA, 1
mmol/L EGTA, 1 mmol/L ZZH K, 1 mmol/L e-Z 3t
PR 10 pmol/L SZHPEEAL . R Magalhaes Al
Hubaer®* 7 ¥l % GS F1 GDH i 4 .

1.3.3 MR BOCER & e AR

Ir b FESHTEERR S, S IROCHk[23], SRAYLRE A
M 5E 2R 5 5 R HoSO4-HoO0—HUEH B L (8 10 5
AR SR HaSO4-H 0, JUE R T IR 3 et
R A SR T KA HCL -k G R
TR LY, sy | B i,
1.4 EESH

¥ JH Microsoft Excel 2013 k{1 SPSS13.0 4k fF:
AT BE M S i AR S 087, >R Duncan’s
R 6 1 A T 5 25 1 25 5 AT

2 HEREHN

2.1 amtl.1F amtl.3ENEESEHEHLEE

K1 A Rs TR R s ER- . XM
It amtl.1 Fl amt].3 BRRLES LA 11 B, D fir
N, SRR, % amtl ] N amtl. 3 ARG ARG
WA A RE SR 451, PR 29l 700 bpo XTI
HEZR DNA FEA A T-DNA i AP LP I
RP 5|¥i#47 T PCR ¥4, HE5 K 1 h C M E
Fras, B AR S TIEAY 1057 bp A11 101 bp K
/NEEES PCR F2W), 10 amtl. 1 F1 amtl.3 #% 2 FE G
JEEAY A, VA amel ] R amel.3 HEAAHY
T-DNA ffi A, XM T2 5 PCR, 255U F FiR,
Eoamel. ] tRFES, JUTPRINAER] At4g13510, FW
amtl. 1 tRZRTE T-DNA HAMVERT, Atdgi3510
S8 W . 78 amel.3 ¥RZR T, JLT-HM A 2]
At3g24300, KM amtl.3 BRZTE T-DNA $li AMYEH
T, A3g24300 FER 5E 4B
2.2 SMBEEFEXTE NHEME THIETEKEER

A1)

ME 2 /LA H, CKAET, col-0 il amel. 1,
amtl.3 =FEpRHL ISR B E 2. 5 CK
ACFRAR EE, T1 A3 $00RE Ak 9 ff o 1) BRRAAIR, 3
PR AR B 2 BRI T 13.9% ., 5.2% Al 3.6%,
H1 col-0 FHBRMIREMRIR LK, i KT amel.] Fl
amtl 3 fHAR. 5 T1AAFEA L, T2 4bFEF 3 AR
fief JEAT TR, BN AR BRI 4.8% . 1.2% FiI
2.1%, FHrr, col-0 MAREMIHEINNEEE KT amel.1 i
amtl.3 Pk, FEBHRERETT DAZE AR R NH b0 X0
FEAE KR, HrP Xt col-0 AR AR YRR B0 B
23 SMEEEXS NH EME TR EkES

NH MR E & EH N

ME 3 el LIE 1, M CK AhHAH L, T1 4b
T, col-0. amtl.] 1 amel.3 FEARIR N A7 ES NH, 2
ORI T 34.9%. 17.3% F122.5%, Hrf, col-0
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(B) ©
(A) T-DNA
|
' 2000 —
1000 —
750 —
=
Cp— 2000 —
1 000 —
750 —
300 —
350 —
(D) 100 =—
(F) col-0 amtl.l  amtl.3
ACTIN
2000 —
1 000 =——
750 — At4g13510
500 —
350 —

At3g24300

(A: T-DNA ZRAEMIEH A F Bt PCR S8 @&l 5 B: col-0 il amel.1 B LBb1 1 LP 5144 #4259, C: col-0 Fll amel. 1 fy RP A1 LP 544"
gk, Hr M A Takara DL 2000 DNA Marker, 14 col-0, 2 /& amtl.1; D: col-0 Fl amtl.3 () LBb1 1 LP 5| ¥ 4 455 E: col-0
Fl amtl.3 () RP Fl LP 5| #9145 5 . M Sf Takara DL2000 DNA Marker, 1 A col-0, 3 J& amtl.3; F: col-0,amtl.1 amtl.3 ¥R R Atdgl13510
1 A13g24300 Y FIKLEH, ACTINI JNZ)
1 amtl1F0 amel. 3PNETFRRRTIREE

Fig. 1 Identification of amti.1 and amt1.3 knockout mutants

050 4 4 Ocol-0 mamtl.] mamtl.3
— a a a a 2 a
04 b +
% 03r
B ol
0.1F
0 CK T1 T2

(A B J7 AR/ ING e 3 7R AR [ A0 BE TR AS [7) ok 28 A A ] 22 S 1
P<0.05 /K-F 3, TIR)
2 SNERENEIN S NHIBME T RIE THiEvk it LA 4
LE3ERA
Fig. 2 Effect of exogenous sucrose on above-ground fresh weight
of Arabidopsis thaliana under high NHj stress

RO NH, & oy B S A1 T1 AbEEAHEE, T2
AR, UFES NHy SR T 12.5%. 5.9% F
8.1% o AN N BERE T LAAE— 2 B L ydi/ A WA

JFES NHy &im, FHECT S, SMEAS IR XS = NH,
AT col-0 bR ZE fiffE 1 T

MR SRR Y IR A SR — A E
BLiEbR. ME 3 ATLLEH, Ml CK AbBEAHLEL, T1 4b
HF, EPRN ISR SRS T 35.1%.
26.4% F 26.9%, HHr, col-0 HFRAITLEE & BAR
fei A, AT AbEEARLEL, T2 Ab3F, AEARIAR
ISR SR IR T 8.5%. 5.5% Al 7.9%, 7]
PIE NG IS o] LATE— o R B 2% i NH,
PR STAE AR B E , Hor, X col-0 AE R Y 5 e B
oL R
2.4 SMEEFEXTE NHEME THIETEKE N

EFAAEERSEMNH NI

Y KA A P B ST TP A
40, CKACBER, col-0. amtl.1 Fl amtl.3 FEARF)
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2.0 o col-0 ]
= _aI_ mamtl. 1 LOr a gg?rlt?.[
= b b a Wamtl3 g =1 b b a mamtl.3
ob 151 b b = 0.8r b
b a a4, % b
£ g 0.6f
i 10r m: a 5 a
fI:, « 04f
Z Ak
g 07 % 02}
ES =
0 0
CK Tl T2 CK Tl T2
JOEL] Ab3p
3 SNEREEN S NHEMB TR T EMRAN S NH A Z RS EMFN
Fig. 3 Effect of exogenous sucrose on contents of NH; and chlorophyll of Arabidopsis thaliana under high NHj stress
- 40 O col-0 § 30 O col-0 a
= W amtl. ] & W amtl. ] a a
a | mamtl.3 a oh W amtl.3 a —E
% 30 a = b b ? a b b
£ a ,a by n\; 20 a @
3]5_{ 20 <::
#m ﬁlm
#H 10 - o
i 3
= 0 = 0
CK Tl T2 CK Tl T2
b3 b3

4 SMNEREREN S NHIE T A THEk AR R A A E R & SR

Fig. 4 Effect of exogenous sucrose on contents of soluble sugar and soluble protein of Arabidopsis under high NH; stress

ARSI AR 25, T1 A48T, 5 CK
LEBEAHEL, col-0. amtl. 1 Fl amel.3 REARKAI AT I PEAH
T BIREAN 21.5% ., 12.1% F1 12.3%, HH col-0
FERR A K I 5 T amel 1 F amel. 3 Kbk, col-0 F
amtl. ], amt].3 fHFRELAR| W EM2ZR, 5 T1 M
FIH, T2 4bBER, col-0. amtl.] Fl amtl.3 FkRAY AT
AERES R BIEIN 17.7%. 11.2% H1 8.4%, col-0
FERRAYRE K I 5, col-0 A amel. 1. amtl.3 Fikk
Ji) ik 1) 2 M 22

M CK AbEEAHLL, T1 AR, col-0. amtl. ]
Flamel.3 A KR 0 7T MR8 1 AR RS L 4y
BT 22.8%. 21.8% Ml 23.2%; col-0 Fl
amtl. 1, amtl.3 fHMRIEIRB B EH2ZR. 5 T1
AEFHAR L, T2 ABEF, 3 MAERRA AT E Ay
HH BB, A BN T 9.2% . 15.5% F1 18.9%.
CK Fll T2 it #F, col-0 Fl amtl. 1. amtl.3 fHFR
] 25 AN 1 3

i NH AN, SRS SRR 0 AT i bl & i A
AT PEER & o B I, A S MR RS e — 2 2
FE L3N T AEARIR N RIS PR R AT A e S i A
T DA RE I RROK AL A & i, AERF A IR B 35 R 1Y)
A, DTSR S TR T, TR AR
fcili, AERFoR AR .

2.5 SMEEEMEXTS NHiAME TRk GS

GDH &R %20

GS. GDH Z&ACH Y SeiE, GS ELILA
b A HLA R CHERE, GDH J&iE3mk . AR
K, MW STATHN, 5 CKACBEAHLL, T1 AT,
M GS TS PR S BRI EE I FEAR, col-0. amrl.]
Hlamel.3 FARRST N TRET 35.1%. 35.6% H129.2%,
v col-0 AR AR IR B2 F A, U =y NHL Wi
X7 GS By, XF col-0 AHARAYM OB AW ., (H
& 3R RMEARZ B BE 2R 5 T1 AbM
LG, T2 AR, 3 BRRAERRY GS T 2E 1 AN ]
FREERYSE N, 3R E T 38.1%, 44.8% £ 35.8%,
VA B SIS R T DA S AR AR T GS 1iE 1, (b
HIEHLE A A LA R R

5 CK AbHAHLE, T1AABET, col-0. amtl.1 Al
amtl.3 FHFRA GDH {&GM4HIFEME T 30.6%. 17.3%
Al 10.6%, Fr col-0 AR FEARIR B ol 3, 3
MRARMRZ AR B E S 5 T1 AL,
T2 b PR TAIMIR) GDH W61, 3 Mk R MRS
BIEE T 38.5%. 19.7% M1 12.1%, Hrf col-0 bk
PR B o R B e A, R W AN M P DA — s R 4t vy
F¥H GDH 351k, XF col-0 A Mk GDH i P42 = i
LTS
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ocol-0 oceol-0
35r a Damtl.] ~ 100 a , 3 EZ%Z{% a . @
mamtl.3 .
ﬁ;30-+aa E _—I—_I_ a T
= - a a 5 80 b
" 251 2 é c [
g 20} @ a a = 6o
= 15t g4m
[ =
= 10r =
(&) 5 & 20F
I =
0 ©
CK T1 T2 CK T1 T
SRR LNER

5 SMNREFEN S NHINE T BIRETHEMKAY GS 71 GDH JE1E R $2 01
Fig. 5 Effect of exogenous sucrose on activities of GS and GDH of Arabidopsis under high NH; stress

2.6 SMERMEREX S NHME THEKT RS

BENZI

2 SERINEBIMEENES , FEYRND TOTR
i, N2 HRIHL, 3 DRRARAERRIA . BE. PR
AR T2>TI>CK, 5 CK 4bBiAHEL, T1 Ab
PR AR STAEAR R S BN, 3 MRRSHIHn T
49.6%. 23.9% F125.9%; 5 T1 4b3AHLL, T2 bFEF,
FRRA SR BERIN T 20.0%. 30.1% H134.8%. X} T
FERRBSE &8, T1ALBE R He CK AN T 41.7%.32.9%
Al 28.1%; T2 ALBER, Ml T1 AbEAHALL, 435EhnT

25.7%. 11.1% F 1.7% X THHRE &, 5 CK b3
FALE, T1AMBER col-0. amtl.l. amel.3 FRESS 51N
T 11.2%. 16.1% F113.8%; 5 T1 ACBEAHLL, T2 4b#f
RAPHEEIN T 14.0%. 9.8% £ 8.8%. X FHEMKES & &,
AR FHA TR A AR, 5 CK AbBEML, Tl
WEBRR col-0. amtl.1. amtl.3 FERRAHEINT 1.0% .
1.9% 1 52%, T2 AbFEAI T1 ACHAH R E T 1.6%.
3.8% il 1.3%. = NHPMEF, MEPRIYE. B, 81,
S B AR R I AR RR BE A3, SNV IR, A
WL B A R PR R EE R

*2 SNREMEMS NHIME TR TTEKRT RTES ERF M (mg/g, FW)

Table 2 Effect of exogenous sucrose on mineral element contents of Arabidopsis under high NHj stress

K

Ca

Mg

Fe

fb ¥ PR N P
CK col-0 354+0.118a 0.651+0.056a
amtl. ] 3484 +0.164a 0.510£0.053b
amtl.3 3276 £0.074a 0.605 +0.035 a
T1 col-0 5.299+0.112a 0.923+0.034a
amtl. 1 4319+0.133b 0.677+0.033 b
amtl.3 4.126 £0.146 b 0.775+0.126 b
T2 col-0 6.361 £0.055a 1.161£0.017a
amtl.] 5.62+0.055b 0.753+£0.001b
amtl.3 5.562+0.035b 0.784 +0.007 b

0.714 £ 0.044 a
0.547 £0.031b
0.647 £0.044 a
0.793 £0.061 a
0.636 +0.044 b
0.737 £0.06 a
0.906 £ 0.053 a
0.698 £ 0.02 b
0.802 £ 0.042 a

0.984 £ 0.081 a
0.668 £ 0.044 ¢
0.813 £0.021 b
0.995 +0.061 a
0.681 +0.027 ¢
0.855+0.098 b
1.011+0.018 a
0.707+£0.03 ¢
0.867 £0.029 b

0.612+£0.022 a

0.031 £0.003 a

0.350+£0.02b 0.0335+0.003 a

0.395+0.01b
0.488 £0.025a
0.321 £0.031 ¢
0.373 £0.039b
0.493 £0.001 a
0.347 £ 0.008 b
0.389+£0.016b

0.038 +£0.004 a
0.043 £0.003 a
0.046 £ 0.001 a
0.043 £0.004 a
0.030 £0.001 a
0.031 £0.003 a
0.027 £0.001 b

T RPRFTARING TR R 787 R A B R A ) bR R AR ) 25 537 P<0.05 7KF 35

FERREE & & AR AR & CK>T2>T1, 5 CK Ab

i

BEAHE, T1 B TFRERT 20.3%. 8.1% Fl 5.6%,
T2 AbFEFN T1 ARFRAHLG, 70 5004Em T 1.0%. 8.0% Fi
4.0%, = NH 0 FAEAREE S ftib, MR INEE
WETE— B R Lo T AR RREE B i o MRk & A8
AR TI>CK>T2, 1 CK ACBEAHIL, T1ARMF,
RS B BN T 37.5%. 40.0% F113.7%, T2
ALPRFT T1 AR LA T 30.3% . 31.4% F136.3%.
1o NHa M8 ARk B s 3hn , SN A N pEps 7E — 2
T T D R R () 4

FURAHY A KR T A i B FR e R’ 20
NH ) E R F ORI Z —, (HR AR A
At i RN S AR R B AT T o AR ) ) B AT U
S WAFL R AR RARTL T2 o e FEE 1) NHL L 250410 i A
i A A, BRARARL IR 1 3% KA K 4 20 Togoro
PRI R, BN NHIRRIAR IR AR R 55
FLE R ES NHy, 05X 0] e A bk A 12 24
HR R R Z — Bk AMT 2x S BHEYI Y NHR I RE
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1 RN R S R R W R R
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