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Abstract; The effect of growth temperature on final protein and oil content of soybean ( Glycine max L. ) in seed fill has
been studied. But it is unclear that how accumulation process of seed composition is in response to the temperature or
whether different genotypes of soybean with high seed protein have similar responses to temperature in seed fill. The
objective of this study was to investigate the developmental pattern of seed protein and oil accumulation under different

temperature to know how the temperature affects the process of seed composition development. Three genotypes varying in
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final seed protein and oil content ( Evans, PI 132.217, and Proto) were grown under optimal conditions (27/20°C , MT)
in a growth chamber until 10 days after flowering ( DAF) when pods at mid-stem nodes were fully expanded. Temperature
in three growth chambers was then adjusted to one of three day/night temperature regimes: high temperature, 35/27°C
(HT) ; moderate temperature, 27/20°C (MT), or low temperature, 20/12°C (LT ) and maintained until the seeds
reached physiological maturity. Pods were collected every 3 days starting at 21 DAF at HT and MT, every 5 days starting at
25 DAF at LT to monitor changes in seed mass and composition. Seeds grown at HT matured sooner for all lines. At MT
seed obtained greatest seed growth rate for all lines. At LT, seed growth rate was lower, and duration of growth became
longer. Greatest oil concentration (% ) was obtained at seeds reaching 60% —70% of final seed DW, then stabilized or
decreased slightly as the seeds matured. The time for greatest oil concentration was advanced at HT, and delayed at LT.
There was the same pattern of oil and protein accumulation on seed fill at LT. At HT and MT, oil and protein concentrations
followed a similar pattern until 60% of final seed DW was reached and then the oil concentration stabilized or slightly
decreased, protein concentration increased until mature. Higher temperature increased the rate of protein accumulation,
particularly in the later stages of development, which was related to a rapid decrease in starch concentration. The
developmental pattern of protein accumulation in three genetic lines was impacted by temperature. But the percentage of
protein in higher protein lines of Proto ( higher protein line) and PI132.217 (stable protein line) always was higher than
that in low protein line of Evans. It suggested that character of genetic difference in accumulating protein in high protein
line would be not altered by temperature. This study showed that genetic breeding plays a key role in increasing the seed
with higher protein and higher oil. But it is also important in obtaining seed higher protein and oil concentration by choosing
suitable planting dates.

Key Words: soybean genotypes; temperature treatment; protein and oil accumulation pattern; seed development

KEFTRAREE REAFHRRA, T LB WEREH TSR . SEREANRE
B R RERMREHEFRNEPES" . AT, E FTRBEAEZAR S BEALSRBERENFZE,

RHEE R E AR SRR ER T EAER Y, BRI, A R R B A G SRR SR AR
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Proto (S E BRI » B EMIFMEAEESHE AL 1 3E (sphagnum moss, vermiculite, limestone, and ferrous
sulfate) A B (20L) . WRRFEAE A, R & MERMAS 15 W, S 0mF S M, BRMwtk. 3 MER
MR BBOIREB B E N 27°C/20C, 14h B, JRIRE N 650 pmol m™> s~ FEMME 1 K, HEEN
0. 4g/ 1l Peters £V AERL( W. R. Grace & Co. , Fogelsville, PA) , &K% 1L K,

BELE AEEDARASAKNRERE BE 27C20C, JHKELEEREZRETEIITF
o FAEHMKALS 10d (X EECETL2EFN) BEHPHEMEKM, —MRERAZIER, B
35°C/27°C (HT); ZH—MABMRE, Bf 20C/12°C (LT), REEAFE T A iRAE, B 27°C/20C, 7EX
FPRE R TR FAERKB R
1.2 KEER

HTRERERIERF, A THRFREREMNFAER— R T, EHEERE KK RHERME, NE
FERHE 4 B 6 P ERETIE, BRTEFR4 F 6 M LAnLsE L NN, ABTEFFLER 18d, 71X 8k
T B E RN ERERIC . AR F AT SR P ARENRE SRR F MR ZIEFHREILIRE
M TFETARPEAE 4K, 55 KRR T
1.3 IEMTF

X E BRI RT3 R T A T AR X R AR K RN H R AR AR R R
Mo BHFAFRBESRNTREMTFEKERAR, B THEAFRESFGT IR K E/FAEMERR
REM MAEKEARREZME T R RAARSERII Proto 1 Evans, 7E &R T FFF FF 1R 1 B )
EFIER 23d, ZEPRMGR T BEFIEE 25d, XF P1123.217, 7R R T #FHIGKRENRZFIES
# 21d, ZEHRARERTETFE)E 23d, X TRIEMTELHE, #HFRE 3d B—&H, [RIEE 5d B—KH,
BRBHER 3 NEE, Hh#oMHR LA HEE(FW), TE(DW) 205, HKERF 2 ARARE,
RIERG TG T . GTHemATEER, B, B2,

1.4 JBR 2 BB Ve RO A B 2

BX 100 mg % FHI R GRS A Z iR E IR & B Al TCA(120 g kg™ ) KEBUARFESR B AR N Al
FEJEE N AT, REFMEIRERENES N &, B 25mg BASHESAME M s E", ®E
0.9 AEHm&EE,

FEFETRF AN IBRAFLEREERHTEEHE " MBS T RIRERTEE
B, BTBRAMTHEATELERM T EENER, FUFFHEREAER TEEBEM LR, N
TR/MREFEMF XTI ARMER AN REHNARERNER, AMARXAHFTEDW) &
BAMFTEDW) B WRESHTFHRRET IR,

1.5 gitsrth

BAERAE3ANEELHE, SNMERBHNERN 3 MNEE, HRESGTH 4P SAS 34 (SAS
Institute) *) , {22447 SAS B9 GLM R (SAS Inst. Inc. , Cary, NC)™, EREZXETIRT, MR
TN

ya=p + T;+ G+ &,

K,y BARWERME, p BRFENEFHE, TERNRE, GRAERE, o, R HMR{E, BN ERE
B 2W, 2 KWL RELMF, XEMHRIES 1 KNSR,

2 HR
2.1 REEXBEF T DW FH 0 R

3 AEER B G FTEP R (27/20°C) , BEFP T8I DW 5K, IRE M 27 /20CHR_E ] 35/27C, 3 MEREG
FOEH T DW F R 90 ~ 100mg- g, LI M 27/20C F &3] 20/12C , PI132. 217 #F DW F j& 170
mg-g~'; Evans T 10mg-g™',Proto T 7T0mg-g™", 3 AP 5 Fp B BFE T 89 DW B B 32 18 18 i B2 il
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(P<0.001) (F1),

BAMFPEARS 20N EZRENE
(P<0.05) (1), INMEFBREMNFEHREE
R (35/27C) i &, SR E M H iR (27/
20°C) IR H BRI (35/27°C) , Evans MTFEHRETE
WINT 6 mg-g™", Proto 3N T 22.9mg-g™", ZEARF
REALE P PI132.217 WM FEHRSBRAZH
(F1),

BRF TRl S BN ESREN,3 M EE
BIR T m A eI & 87T R (27/20C) & &
(F 1), WEMN27/20C 253 35/27C XA T

B S BAEFERBEEMN, WM 27/20°C K3
20/12°C, Evans B & & THE 42 mg-g™", Proto T
30mg-g™", PI 132.217 P& 22 mg-g~"', Evans fl
Proto BTN T A8 & 2 B2 MIBHE N (P <
0.05) (%£1),

2.2 ARNRERMGTRT FW 1 DW i 2

AEBEELAHGTHHF FW R ERKXREEFE
5% 21 80 25d BIFFAEJE 936 30 B4 35 R od b, iR
TAKMATHFWIENERER, HERBETHT
AT IR 3d, IMREAEE T 7d. il
BFERKE#TERBAER, SN, EFEESE 45 X
100% HEIERFER, MAEKEREFMHFR

£1 #HFREEKPEREXSENTFAESHRM
Table 1 Response of seed composition in matured seed to different
temperatures during seed fill. Data represent the means of at least

three measurements

i

Evans Proto PI132.217

Temperahure treatment

T Dry weight (mg-seed 1)
35¢C 7/ 27C 182.3a A 201.3a A 166.8 a B
27C 7/ 20C 202.5b A 221.5b B 187.5b C
20C 7/ 12C 199.6 b A 207.1c A 156.2 a B

EHRE 95 & Percent Protein( % )
35¢C 7/ 27C 36.2aA 41.7aB 41.6 a B
27C 7/ 20C 35.6a A 39.4 bc B 40.7a B
20C 7/ 12C 34.2b A 38.5¢B 39.9aC

BB Wi B 73 & & Percent Oil (%)
35¢C 7/ 27C 19.8a A 17.5a A 15.2a A
27C 7/ 20C 21.6a A 18.9a B 15.2aC
20C 7/ 12C 13.5b A 15.9b B 13.6a A

FAENZEELER 3R, RPAFBERGTAEMTAI (T
B, ZAEANEN SR WERELBERNEFHRR, NEFHA
FFRARRERET KEHS BEEF (P<0.05, Tucky H) ;
FIBEEAGT 3T ERBAEHSEREIITAREFRER, K
BEFHARFREEZGFE BEE(P<0.05) For each genotype,
values for dry weight, protein, or oil across temperature treatments
followed by the same small letter are not different at P < 0. 05; Within
temperature treatments, values for each genotype followed by the same
capital letters are not different at P<0. 05

H 40% A BAFE B, MRS 6, DW RS RERE H B RAHE(E 1) . HREM 27/20CH#EH
2 35/27 CHHANRE M 27/20°C T RER] 20/12°C 3 M EFRB R ERMFATHRAERKERY TR (72). R
[FRRE AR T AR E) 3 M EEER G WA DW REEX ERAHBER

£2 MFREERKBEEXNI MERVAT DW. BB R EIERRREZNSBHZMN
Table 2 Effect of growth temperature during rapid seed filling on changes in protein, oil, and starch concentration and the rate of protein, oil

and dry weight accumulation in three soybean genotypes

Evans Proto PI132.217
#H 43 Composition
HT MT LT P> F HT MT LT P> F HT MT LT P> F
AR AL #R change in (% )
7 8 )i Protein 5.10 4.04 2.57 0. 0085 8.14 5.76 2.87 0.0010 5.10 4.36 4.65 0.0007
g Wi oil 2.45 4.90 3.28 0. 0026 3.52 3.84 2.97 0.0927 2.41 1.99 1.47  0.0379
VEH¥; Starch -1.31 -2.37 -0.79 0.0102 -3.89 -3.40 -1.16 0.0270 -1.50 -1.60 -1.14  0.1600
FHE % Rate of accumulation( mg-seed ~-d ~!)
7 8 )i Protein 2.82 3.24 2.33 0.0341 3.15 3.35 3.18 0.5242 2.70 4.14 3.23  0.0059
BBy 0il 1.64 2.20 1.40 <.0001 1.57 1.80 1.58 0.1120 1.21 1.80 1.20  0.0002
FE Dry weight 7.83 8.87 6.82 0. 2246 7.11 8.54 8.32 0.2819 7.29 9.81 8.50 0.0004

RPERTENTRBERAF T 60% ~70% TEJGH 9 ~ 10d PrFT DW FH AL IF G, AR FZETTAE/ESE 21 X358 30 R (HT) , 58
23 KPS 32 R(MT) ,25d B 35d(1T) ; BMAHFRRAFABRESFGTHTFUSILRBE (P<0.05, Tucky #%) ; EIH HT RoRF iR, MT R
Fiid, LT /RfKi@ Values reflect changes in composition from 21 to 30 DAF (day after flower) in the HT treatment, 23 to 32 DAF in the MT treatment

and 25 to 35 DAF in LT treatment; In each case, the three genotypes had achieved 60% —70% of their final seed DW; Within genotypes, temperature

treatments significant at P < 0. 05 are indicated in bold; HT: high temperature; MT: moderate temperature; LT: low temperature
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Fig. 1 Growth rate response to temperature treatment during seed fill

B AR AR AT DW & HBA R T DW B A b Rn M T AT H LM X E M A T A R 8 e ER 3
;B HT #REIR, MT 75 iR, LT ;R fJR Data are present on a percent of final seed dry weight basis to normalize temporal differences in

development among genotypes; Data are mean + SE of 3 reps of 5 pods each; HT-high temperature; MT-moderate temperature; LT-low temperature

2.3 FRBRELG TR TFIRIREER

PR B E I ISR TR ERFHIgl & 838, ZEFEREHE 32 X3 35 ROKYMaH
Fi DW B E BT REF T DW i 60% ~70% ) . Fr PR & B A FRE(F2). B2, B2
TREDREE TR, 3 MERMRKERMHERNREER LRALR., BEMTFHEHREEHEZE
FEEM(P <0.0001) ($£3), BIRTGLC), HFRI&EXBRRNNARERNTHRE 65% BT, &
BT (16C) , R7EER FHE 85% B TH., BKEET BRI HERE, ERHFIRIZIRAEN
Al

YL SR T AR AR BB B BAE R, BN R FAE K BRI 9 ~ 10d B GX IR F TR 2 &% 2f
FRENTER 60% ~70% ) , 1ERE . FRAKELSE T, Evans F PRI S22 5RE T 24.5, 49. Omg-
g™, f132.9 mg-g™"; Proto BT 35.2, 38.4,29.7 mg-g~' (3 2) . XA R E BN BERAETR
AU THRE (F2), BEEEBDEKYT RN TR ERR TR,
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EARBEERGT,3 AMEEBRERHHHBHREZRZAHWBOAR (£2), REARGF
Evans 7EA AR AL BT IE i AR RERE T Proto (REH M) 1 PI132.217 (BEBEREMF) . Hit
Evans ZEAFRREALB T, 7EARKKAH BT BN & B4R T Proto Al P1132.217 (& 2),

2.4 RRABEAGTHFEARBEER #3 HFRELKMERANZRAMNHFASARLMM

ARBERAGT 3 M RAMRTEARRRH  ANOVA REEERSH
;‘&%f'}%ﬁlﬁ],Eﬂlﬁ%‘ﬁ?ﬁﬁﬁ?¢ﬁﬁﬁﬁﬁﬁ$%ﬁ Table 3 Results from ANOVA on the development of seed
i%j]l]( E 2) ° Sﬂﬁﬁfﬁﬁﬁﬁﬁﬁ‘ﬁ l:t’ﬁ%EE”ﬁﬁﬁ concentration ) during seed fill, testing effects of temperature and
Eﬁi%&lﬁ?x%,Wﬁﬂﬁﬁﬁﬂﬁﬁ?%’%?&%?ﬁﬂ@ 60% - genotype

composition ( protein concentration, oil concentration and starch

70% B R - SR Source B Wi T Effect F P

SAERBREMHFEARARELARNBEZE  TEDIW
ERW A TREARARYERERETRM(E e ke PR
2) PP EARSENARRBN RS, FINAERHT Tomperature 53 LT 0.71  0.4967
K18 60% ~70% P T & LLG B BRGX B E] , 72 = EEm E;f;;.zn ;z; 8‘1’21
B IRFAMRIREAE T, Evans FFH & HRHEHRE S Genotype Proto 173 0.1902
F% 40, 28, 29 mg-g™"; Proto 4} B K 52, 24, 29 EEAR Protein
mg-g~', PI132.217 3} 64, 49, 37 mg-g~' (E2), . ﬁgﬁz a7 0.0

ARBERET,3 MEEMKE MM FHE Temperature i LT 9.53  0.0004
HRESEEZFWHB(FE4), flEEE R PI132. - Evans 0.44  0.6455
217 1 Proto FEAE K A BEM T HEERAE, M1 Genope ooz 207 e
BARREREES THREARSM Evans (£2), 3 mpon
HAEEHARSEZREF(P<0.05) (F4),m R il HT 13.49 <0.0001
PI132.217 il Proto £ A 8%, PI132.217 e AR~ Temperature o e
BEEAHTHEMFEARREESMERE, fF4aa 5t T Evans 14.39 <0.0001
BB e Tmw o mw em
2.5 RENREAM TR FIem = ——

BHERE AR TEKEH, frhEnSE - Bl HT 1.21  0.3084
B, MM FREEKKEN, BFPRna g Temperature Eg - popeopi
HETH(E3) ., HAEENEENZEAEE S Evans L33 0.2756
THEYH, FESENERA N BRI TRE  ao, PI32.217 .18 0.8360
B, A TR, B MR, A T o AR BT T w2

BHERRERBE(P<0.05)
MRZ,

¥ R B ABRDRF RS B AR S Sk B B B R, [F AR s = S 1R B e, = TR B
BINE T EMFREE S R EARE (B 3) . Ul KB THFPHRENERERE,
3 itig
3.1 BEMMTFREEHXRA

B RGREZN 3 NEFEBKE SR BB T DW /IR T (24°C, 27/20C) 55, M=
FHRETXMEERNY TR, RS RMEHN— SRR —5 ", Kb B EREYEER
=3 26/20°CH] BN FFF I DW TRE, T8 — R X EX AL RE R R T 29/20°C i, BAFFH DW TR,
DL SO AR F RIS R K DW ERRE , MR R ERERITEN K EM TR EIEN, MEL
T EEAFNRE TR TR F AR F &R R BEE A THARENH FRAT- ] T4
3B R A EHLE
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Fig. 2 Response of seed protein and oil concentration to temperature during seed fill

HTEFHRAARNBAMBH T TESHBARRMH T TEE SRR UEBR K E M AL T AR RN  Data are present on
a of final seed fry weight basis to normalize temporal differences in development among genotypes; B MUEE SR 3 X Data are mean + SE of 3 reps
of 5 pods each; HT ;iR High temperature; MT: H1ji Moderate temperature; LT :{i{j& Low temperature

F4 MFREERKE3 M EEHRH(Evans, Proto f1 PI132.217) R BH FETE. EER. BN SE P EHILR
Table 4 P values for comparisons among evans, proto, and PI132.217 for seed dry weight (DW), protein concentration, oil concentration,

and starch concentration in immature seed during seed fill

15 H Item {8 & 47 Temperature treatment Evans vs PI132.217 Evans vs proto Proto vs PI132.217
i/ HT 0.8837 0.5504 0.4580
+& DW g MT 0.8328 0.5778 0.7291
&R LT 0.3442 0. 8902 0.2795
i/ HT 0.0064 0.0214 0.6355
% /i Protein g MT 0.0141 0. 0003 0.1742
&R LT 0.0020 0. 0002 0.4124
i/ HT <. 0001 0. 0068 0.0243
B Oil g MT <. 0001 0.1003 <.0001
&R LT 0.0003 0.5508 <.0001
i/ HT 0.2946 0.6521 0.1371
VE¥; Starch g MT 0.4403 0.9277 0.3891
&R LT 0.3981 0.5299 0. 8268

BHEFREEBAERBE (P< 0.05) Differences between genotypes significant at P<< 0. 05 are indicated in bold

BN FAEH T ) DW SR T B AR RO R T4 I RR BE o ABREXEA R IR A& F T A7 T
YRR BEABAREREN AN TR FABRPTREMN T TYRRREREE TR (24C) , K, HR TR
TR, FF T HRE R RZIME] . Pipolo'™ AP R 25CH REMFAEKRR, 4|
ERTF 29C BT 21°C, T TURBEN TR, BRM TR AR REERENY Smg-(d-seed) "1™ 77 5%
MERTF AT Img- (d-seed) ' (R 1) o REERH FIHEMFEKBEEFTAERKPAR, AHRT
HAEFAE)G 21d 31 30d,9 ~10d AR RK) DW R RFF TYRABER, BRATYRRRLENE DS
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Fig. 3 Response of seed starch and sucrose concentration to temperature during seed fill
BFETHAAARBEAMHTFTE A EREARRH FTEE LR AUERAEAMAATHARRMZN; 8IS ER 3 K;
Kb HT -5k, MT 7R, LT 78 {KiR Data are present on a of final seed fry weight basis to normalize temporal differences in development

among genotypes; Data are mean + SE of 3 reps of 5 pods each; HT-high temperature; MT-moderate temperature; LT-low temperature

&, BRNERERHFTURREBR,

B R AR SR F T YR A B TS R AR T DW B F e, (R R A B AR R, 4K
TEBIR T BRI (31°C) ,ZETFAE 45d R FAE K BB AN, M H 8 8, B30 R, A K YIRS R T
YIEAE A 4d, Egli™ H08 T RMMLSER, 3EAHM FRERE TRIEMET M iE4k, Dyer™ 7 1
TR ERB PR TR K ERIG R, 78 30°C LU, B AR T A K it iR B A9 5 BT 2 ke IR B9 , SR T 24
R T 30°CH, KBTI T AR s, T KA IR PR K IR, fBilK
PR TR T A KM LR T AR LB RS R 960 AL A T 5 AR B B 4k, ARBFSHE—
$EWBE R TREAK, B N S M HEEEATS R FELSE, BT TYRHESE
Ao MR, RS T MR (16°C) , ZEFFE 45d SR TA K SR B AR, i A 3RS, EI{UE 50%
BRRE, B FETHETRER, AR M THFERE TREE HE, HFERSREEHTFTYRTE
B35,

3.2 REXTFFIRIR B R m

BEEMATFRHERRS T PHEERS RSB BRAMYE, FEARZFRA M EEARS
BRI &8 LAZRIRHEYW Y, B, BENTEEAT SRR R ELR RERS
RAFFHMMLRARME 47 RER FHESNEREET, BREMERET? EAXERE, X RRETE
P BEHRAERETAEEN,

AR RABEN 16C #BEF] 24°C |, BFFHIB & 23, B ESEEH— SR E3 31CH, ig
& BAREIN, IEHsE TR, X—Z R 5UIRTHIRE—8 ", B R R TR S & .

KEM TR EERZN, AR T A EIRTH TR ERAREM FRELTE 60% ~70% B,
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Halvorsen™” % BUIGI 2& BU S HRAG I R 7E TFAE )G 25d, X B RRRT 4 RS B i A R 72 P T 28 5 B o
B, (R A RRE TAFI AR, 1A R B MR R RS2 a2 REEH(E2), £
TFIC) , M FRELTER 65% MR FIRN&EXBIRK; (24 C), 27 70% (Evans, Proto) B
75% (P1132.217) s /KR (16°C) , 7E 85% o 1KIRHA BHEMEARHT & BEE , JERF TR & B X AR K2 it
6], B SR T AR AR B R 5 AR Ko 3, i TR IR AR T b T 00 A o B T R AU b T RIS 62 R
B, MEENMTFRETIRPRH TS EYRTESEATE, SR, LEERHT AT RN R
FAE S ] I AR Y BRI AR B, 15 PRS2 T R T A K O B T B R NS R B MR, X HE—
SRR F IR & B 5 TR EHE T HIMEL, 83 M EEE KT MK IRHR B G 2
%, BE ARREELGT, 3 M EFEBAREHFHERN SR LBEER(P< 0.0001) (F3),Evans (1§
BB RN ) F TR & B7EA IR E AT A £ T B BB T Prowo fl PI132.217 (BEHEAF) , X
F R A BEBUE M 1R A B S
3.3 EENFTFEEERESRNE

FEEEN 16C#EEH 31C, RAMFINEARSBEELABYE, X— SR 55 2 RE—
e EAEHRSREEEE EMEARR, BPRRE"  ERERET 35C (40/30C), FF
i A RN, R T 35°C (40/30°C) MRk, T Gibson" #8H7EIRME 33CH, EHE SRR R . &
WREVE AR RERRERE31C, XUHRASHRS RS EES L2 RS &SR K
BEREMSMARE X, EREENE RAMTFIEEARSBRASE TRE, MEMFA T LIRS
RENFTFEHRRERETEAE THRE(F£2), REEAFRN: (V)G FEESAR, BHESER
F SR DW BIE 4 R R, A ST DW, i TR RBHBF TURNRE, PRE AT TYEH
B 4 e B EBE THFEARSER. (2) BARRERRKITEUENE T ERFRELT
FH) 60% ~70% ZFTHI 9 ~10d, T 5 YR KR BB R RAILRE

BIR&RERPH TFRTGPNRENRAMFHIEARSEE BEFM, BRI MERMAT
PR AR DE AR EERRA R, 7EAR IR A T &% R SR Proto F1 PI132.217 (BAFRRE
) 2 R B AR IR (AR5 A Evans, T H, EHFRAEWARNBEHRENEARNSELRE
#(P<0.05,0.001) (F4), XEWREEBATUATHFEARNWREER, HENARBESHEE
T A B s A

R M THIRE 16°C $25) 24°C , BRBVRN T o IR AR 1 & B R A LB s T3, B B IE A 3%
Pipolo'™ (FiZH4#%) , Gibson il Mullen""" | Piper 1 Boote*’ ( FIR MM H)) BT T HIRIKLE R, BRFT
RE RS E TR R B AR X R R AT (E 2) . ZEREAS T, A& AR
HBYMEMTHE TN, WEREMX, BESRGLIC)MPE (4C) &4 T, EHFRELTE
i) 60% LART , Fh 778 T RUIR T RERD T R B B0, 7ERh F A BT EI 60% LUS, IRHT & B A E RN IEwE
TR, TR RSB (E 2,8 3), ZANHFREIBRI N SRBIMNEREEIN, BSREN
BN T M, (R A B R TR, R IRE R T LUMEIE M MR, AR C 2 5BAEW
AR, Bt BEHTFEKEHNEEARSHTFEARSELTARE,

AFRBEN SRR RATHERB AR FEARS B LERERER, Tid iR
HAR, BINEESESESAEBEENERPNSENKESMERAERHTE RN RESRY 5 4
B R B AR A, e AR B K SR B R AASE & B B R R T 2 R
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