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Heritability and Genetic Advance for Activity of Lipoxygenase and Yield Components Traits

in Soybean Glycine max (L.) Merr.
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Abstract

The research was conducted on 146 RILs population, using a cross between ‘Nakhon Sawan?’
x '‘AGS129’ to estimate genetic variability, heritability and genetic advance for activity of lipoxygenase and
yield components traits in soybean. The 146 RILs and parents were planted in a randomized complete
block design (RCBD) with two replications. Data of agronomic traits were collected, such as days to
flowering, plant height, no. of seeds/pod, no. of pods/plant and no. of seeds/plant. The specific activity of
lipoxygenase was measured in soybean seeds using spectrophotometer at 234 nm. The results showed
that lipoxygenase activity trait has high genotypic coefficient of variation (GCV = 23.053%) and moderate
broad-sense heritability (Hb2 = 42.774%). These results indicated large genetic effects on the expression
of the trait. In addition, no. of seeds/plant and no. of pods/plant trait have high genotypic coefficient of

variation and high broad-sense heritability. Also, no. of seeds/plant trait has the highest genetic advance
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in percent of the mean (GAM = 123.359%). These results indicated that yield components traits were
controlled by additive gene effects. Our results may be useful in breeding programs for selection

lipoxygenase activity trait and yield components traits in soybean.
Keywords: broad-sense heritability, genetic advance, lipoxygenase activity, soybean, yield components
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ﬂi:ﬁﬁniﬁQLﬂﬁﬂd Recombinant inbred lines (RIL)

ﬂ@ﬂi{"@mﬁaﬂum’quﬁaummmuﬁqLﬁfaumwwu W.A. 2560 ﬁLLﬂmwmmmﬁ%ﬂuﬁﬂamu
INHATNITHUAZNTN 81N AIUTANE e Tnemnununisneassuuuguluusananysal (randomized
complete block design, RCBD) S 2 7 quifivdaya 5 6 ‘Lumﬂmﬁwuﬁm@mmaﬂﬁ fafitlsznsda
Waed RIL mﬂm 6 (F ) AU 146 ﬁ’mwuﬁ s a5gtszanng RILT@EISL“ﬁQﬁMuQLN@mmmu (single seed descent
method; SSD) mmmﬂqmmwmqwu@ UATAL99A 1 AL WU AGS129

Lﬁuifagﬂﬁﬂwmxmqﬁﬂﬁ'ﬁaﬁ Tuaanman (days to flowering) ANEaTLTRRNASN (plant height)
AMUIULNAARDEN (No. of seeds/pod) aruaudnsamu (No. of pods/plant) LATANUIULNAAF B
(No. of seeds/plant)
nsdnnanssuaasaulmianandaualunantauand

QNLLNuﬂ’liVM@’NLLUUZ@QJM@@@ (completely randomized design; CRD) U4 %’1 WAZNINITANA
ulmlaRendaiuganudndamiaes Tnsunmdndowaeslfiduns ~0.1 nfu Wlulnsewmas udamy
Tndsunaamnimines aoududy 0.2 Wans Aes 6.8 15uns 5 Haaans arnvauinlddumieed
10,000 sau/u1% uan 15 wii ﬁ@mmﬁ 4 a9AIalded a13azanedaulanuuuAeasainues
wuladanendalgd (Kumar et al. 2017)

Tadnsniainlfisenveenls@iendawaulnnaunesmaiines Tnaldarsazaneiaulss
13ums 10 TulAsams wazldnsndluadnidududinm aududy 10 Jaaluand Usunms 10 ulnsdng
Wlnnauneamntines (0.2 wans, pH 6.8) U3ums 180 lulAsams LLﬁf;ﬁﬂﬂﬁTmﬁhﬂ'}i@mﬂ%uumﬁ
234 wilwwms yn 15 37 {uean 3 Wil (Sirikesorn et al., 2015) uazdntEunalilsfiugaeas Bradford
assay Tne1ld Bovine serum albumin (BSA) Lﬂumiﬁummﬂﬂu (Kruger, 2009) Imﬂ%m%‘lm microplate
reader fitfa SpectraMax® fu M3 thAfildunAuanman
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Ad (milli-unitymind % volume of reaction (mil)

Enzyme activity (Wimg) = -
£ (Mem™) x volume of crude enzyme (ml) x protein conc. (ma/ml)

Aansrnaasienladanmng (specific activity, U/mg) iwraudeuiuiFunndilsfiu Inaldaunnsmeil

Tnedi  AA
e

ANsganauLasiaulasly (milli-unitmin)

Molar extinction coefficient; 25,000 M 'cm™

NM53AsIziANLLSUSIY (analysis of variance; ANOVA) aasianssuaasanandaiualuiNanag
IAADILATANBUSNINT 15

AATziAuLIuUN19ans (analysis of variance) Tag 4 lisunsn SPSS version 20 (Levesque,
2007) (Table 1) wazalAsIzAiANaNFUNUS (correlation) AngiRa Pearson correlation TneldALaaeIa a0
g <) AN

Table 1 Analysis of variance (ANOVA) format of RIL population.

Source df Mean Square EMS
Block b-1

Genotype g-1 M2 Gez + ngz
Error (b-1)(g-1) M1 c?

e

ATUIUANTNLLI199UN9RUENIIN (genotypic variance; G %) AuLslsuaInduandas
(environmental variance; G:) wazAnuwlsUsanaesdneausilining (phenotypic variance; O ?)
[ P
e lfann19m9T

ANKLITLTIUNNeUENITN ng = (M1-M2)/b
AMNLLUTUTIUANNAILIAADN G: = M1
ANNL 3T TRId N TN sz = ng+ G’
Ine M = mean square

b = AU I UN1TNAAD

@’]ﬂﬁuﬁﬁﬁﬁﬂf;’mLLﬂi‘ﬂﬁ‘fJu‘ﬁlvlﬁﬁﬂﬂizLﬁuﬁﬁﬁuﬂﬁ‘zaﬂﬁrﬂ%mLL'lJ?‘lJ?’JuVI’NWuﬁm‘?N (genotypic
coefficient of variation ;GCV) LazANdNszAnaAuLLlslsauaesdnEus i ludng (phenotypic coefficient
of variation; PCV) #un Anenuzfanssnzeenlaianendaius Jueannan AMNEgIInIzeannan AMUIBLIER
ffln AUUinARY LATANUINAARBSY ANNABNTU84 Singh Waz Chaudhary (1979) Fagunasie s
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2
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GCV =-—=—x 100
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PCV = TX 100

<

e X = AR UBIANHOUETAN TN

UszauAIBRTINUENTTHTULUININUATANNAIUUINNAUENSTH
ﬂi”mmm@mﬁwuﬁmmlmm%mw (broad-sense her|tab|||ty, H )LL@%ﬂQWNﬁ’WMﬁ’W’NWuﬁ;ﬂﬁN
(genetic advance in percentage of mean, GAM) Tmﬂmmmamu

H? = 092/ (csg2 + G:) (Fehr, 1987)

b

GAM = (GA /X ) 100 (Johnson et al.,1955)

Ima‘!_l‘ﬁl K = 2.063 (standardize selection differential at 5% selection intensity)
Hb2 = heritability in broad sense
Gp = phenotypic standard deviation
GA = genetic advance under selection; GA (%) = KHbZGp
X = grand mean of trait
NAN1SANHILAZIANTOL
ﬂ’\L‘Q@EILLﬂ”WﬂEI‘IIﬂQ“II@Nﬂ

mm@mmm@mm mummmummﬁm‘ummwm“mq ] fidnmludszansdawdes RIL
ﬁlmmngmmmvmwqwuqumiaQiim 1 (NS1) fiu Wug AGS129 uadail (Table 2 uazFigure 1)

snwniziansmreseulniafenianaunfanaeniugunigisd 1 Saaduminf 0.07 £0.01
units/mg protein Wiig AGS129 flAnledewintu 0.04 + 0.02 units/mg protein Wazlszang RIL flenede
Winfiu 0.10 + 0.03 umts/mg protein LL@”NW&'&IT@W@N@@H?”W’N 0.03 - 0. 16 units/mg protein LN@U_EI‘EI‘LI
FenpnuuansnesAeds wudAeATeslszang RIL ummnfmmm@mmwuﬁwaLmkuﬁummq
filudnfyn1aadi (P<0.05) mafidniadsvesdszains RIL qmmmmammwmmvuu wansliLiugnd
NN9LAA transgressive segregation

ansiziuenaan WIGUAIAIIA 1 fAadniNTy 38.30 £ 0.42 Su Wug AGS129 fAnadni
34.00 + 1.41 u uazilsz1ns RIL SAadewiafuminiy 37.29 + 1.25 du waziindeaesdoyang szndng
34.33 - 39.80 A aulauiflEuAuuansnesiadl nuddeanTeszang RIL agnguiAnaiy
ﬂ'wLaﬁ"m@ﬁqLuﬁmﬁuﬁumma@ﬁ1 ﬁﬁlqﬁmmﬁﬁ@mdwﬁuﬁmewm nenafliadAtynneana (P<0.05)

ANHOUZANGIVUTDBNALN WUFUATAITIA 1 flAaAniNTL 13.65 £ 1.77 leufiams Wug AGS129
A eIl 10.44 £ 2.03 wuRwAT uazilsznns RIL SAeARWINTL 14.63 + 2.96 uRunT uaziifde
20398ADLITNINN 7.60 - 24.75 [IUAINAT SenBeuifaupuunnsneesdieas hinuaauuwansneszg
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Anaatelszang RIL Auiugnanariugua

ansizauNAnseln WiguAsaIIsA 1 fAnadawiniy 2.08 + 0.02 wda/in Wug AGS129
fiAnadawinty 1.79 + 0.09 wis/iln uazszanns RIL feadamini 1.84 + 0.18 wia/in uasdifduaes
dayaatszndng 1.00 — 2.32 wdn/En dleiSeuifieunnuuansresAiede nudnAiadgselsyans
RIL agjnguiitaifusniadasesiamiesiug AGS129 GedAaduminiiusupsansss 1 aseflifadasmy
NANA (P<0.05)

Anwuraruulndesy Wuguasassm 1 fAnaAnwinty 12.14 + 7.48 dn/du Wug AGS129
fiAnaREwintL 7.20 + 0.28 fn/fu uaziszanns RIL SAneAEwinfL 16.83 + 6.41 dn/du uwazdindanesdays
BEIENINN 4.00 — 38.46 £In/Fiu FauRunifiauanuuansresdiads linupuuansisszinseiads
2841381109 RIL AuRugnauasiugus

Snenrduauniesiasiu Wufupsaonsd 1 SAafuwiniu 24.93 + 15.46 iwda/du Wuf AGS129
fiAafawint 12.90 + 0.14 wia/du wazilszanns RIL SAaAEwinfL 31.00 + 12.53 wis/du uaziidy
193903ARE72UINN 4.00 — 79.22 LWAA/HY Seufsuifausnuuansinesdiais liwuaauuansing
szwinAaaneszanng RIL AuRugHauaz UG

nMaAIIziANLL sl U eatAvestsraing RIL mnﬁﬂwmxﬁﬁﬂmnﬂﬁﬂwmx wudniseang
RIL faonuuansneiueeildadAnynieads (P<0.05) (Table 3) Lmmlﬁlﬁudﬂmzfmniju@uﬂmﬁﬁ
AYHLANFANNINAUGNITH TﬁﬂﬂmmLLmﬂﬁiN@fﬂﬂdWL‘ﬂuﬂi@Nﬂ’ﬂ’mmiﬁﬂ’mﬁuﬁqﬂiiu‘ﬂlLL[ﬂﬂ[ﬁi’Nﬁu"ﬂ'ﬂ\iW‘LAﬁW‘ﬂ
waziugial lnefidandeuguasanssd 1 dudandests idunusielsasindne daudaudeaiug AGS129
Fudamdesiinan wazaianuatunmn lunsduniuselsam T A1sangas (Chowdhury et al., 2002)
Table 2 Mean (X ), standard deviation (S.D.) and coefficient of variation (C V) of traits of the parents and

RIL population derived from the cross NS1 x AGS129.

parents RIL population
Trait
NS1 AGS129 Mean + S.D. Range C.V. (%)
Specific activity of LOX  0.07 + 0.01 0.04 £0.02 0.10 £ 0.03 0.03-0.16 26.76
Days to flowering 38.30 £ 0.42 34.00 + 1.41 37.29+1.25 34.33-39.80 3.35
Plant height 13.65+1.77 10.44 +2.03 14.63 +2.96 7.60-24.75 20.23
No. of seeds/pod 2.08 £0.02 1.79 £0.09 1.84 +£0.18 1.00 - 2.32 9.67
No. of pods/plant 12.14 £ 7.48 7.20£0.28 16.83 + 6.41 4.00 - 38.46 38.12

No. of seeds/plant 24931546 1290+0.14 31.00+12.53 4.00-79.22 40.43
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Table 3 Analysis of variance of RIL population derived from the cross NS1 x AGS129.
Degree of freedom Mean Square
Analysis of variance F Sig.

Block Genotype Error Block  Genotype  Error
Specific activity of LOX* - 145 435 - 0.00268 0.00067 3.990 0.000
Days to flowering 1 145 1214 23.774 13.860 5933 2.336 0.000
Plant height 1 145 1207 2219.405 77.588  16.353 4.745 0.000
No. of seeds/pod 1 145 1056 0.139 0.223 0.048 4.654 0.000
No. of pods/plant 1 145 1056 3186.120 356.042 75.873 4.693 0.000
No. of seeds/plant 1 145 1056 9283.233 1328.189 276.614 4.802 0.000

* Experimental design in CRD with 4 replications *a, b, c indicates mean of groups significant level of ANOVA at P < 0.05
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Figure 1 Distribution of specific activity of LOX, days to flowering, plant height, No. of seeds/pod, No. of

pods/plant and No. of seeds/plant of RIL population derived from the cross NS1 x AGS129.



234 AN TNEATNIZAANNAN

ARTINUENTTHIUUUINTNUALAMINNINUININUENTTN

ﬁﬂwmzﬁﬁmﬁuﬂixaw'ﬁrﬂqmLLﬂiﬂmumqﬁuqﬂﬁu (GCV) uazArdNlsz@namnuulstsauaas
snwauzituln (Pov) e lusziigs uamsidnwnizfidneilanaunlnugdadudnensfihlazansnm
Tumstinldnidenanesiug Tasfidn GOV uaz POV fialusziugeazidwinfuvianinndn 20% szt
naNariAagszndng 10 - 20% LaLITAUANAE T ANTaENIVaRWNAL 10% ANSN&Y (Shivasubramanian
and Menon, 1973) AdRAsiugness (H ?) unsuandianulslusesdnEnissng I CIREENEC
andnauaniugnesuanvidetieandndswande Tanfien H’ fleglusrsugeazianinisitesnnnd 60%
aziutunansazilinagszndng 30 - 60% wazsrAudfariindenndiviewiafy 30% Aua1y
(Robinson et al., 1949) #9uAYNANINTINNUFNTTH (GAM) lunitauenislaniatlszaunnudiialy
nazuaumssmidanaeig Iefien GAM flagflussiugeaziimannndivdamini 20% szfuthunansasd
ANAETTNIN 10 — 20% Lmvi”ﬁuﬁiﬂﬂ”ﬁmﬁﬂﬂﬂdm%whﬁu 10% ANNANAL (Johnson et al., 1955)
Ma1lszanaue H * Waz GAM 189ANEUEs X fidnen lutlszannsdamans RIL wmf«nﬂﬂmmm”mﬂqwuﬁ
UATAITIA 1 (Ns1) fiu Wug AGS129 &uadail (Table 4)

fnunusianssureeulnanendawalundadamans ifn GOV Winfu 23.053% A1 PCV winfiu
35.249% H 2 Wi 42.774% uay GAM Wil 31.059% azwiulsidnansuzaenaiailian GCV uaz PCV a]
Imwmum uazilAn H * agluszdinunan Lmm‘l,umummﬂmmfafaﬂmm@ﬂwmvumum@mmnwuﬁmm
WnNndnFauandes (Falconer and Mackay, 1996) wananidnEueil GAM agTuseiugs uansliiiugn
TavnTnaeeduluLLan (additive gene) memmﬂmqmﬂ

ansnuzduaanman A1 GCV Wil 5.339% A PCV WiniL 8.437% H 2 winfiu 40.049% ua GAM
Winfu 6.961% azidiulfdnedn GOV uaz PCV @ﬂimﬂtusmm memmwuﬂiﬂmuwmmuu@mwmmm
LIARBNIINNIFINAE (Okoye et al., 2009) A9AAARINLNNUASU8Y Desissa (2017) mwmmmﬂwm:mq
FupeNUINLTY 50% T89dairans 16 anaiug ild GOV uaz PCV arlunnminiduiasiu uananifaziiiu
lednen H ? agfluszduthunataus GAM aglusziun fadunamnanesdiliznanaaspauulsnumis
Wu’qﬂﬁuﬁmuﬁuﬁwmL?{mﬁﬁmuaﬂmﬁamn%w%wmmﬁmmumn \ BNBNAVRITULLLLN (dominance)
meﬂﬁﬁ?ﬂqiwdwﬁu (epistasis) WuAu (aanenl INHRINTUT LazA 2558)

AnTANNGIInIzeENAaN HA1 GCV inril 37.831% A1 PCV Wil 46.857% H * Wini 65.184%
uaz GAM winfiul 62.919% aziiulddndnuniziliian Gev, Pov, H ? uaz GAM agluszsiuge uaasliifiud
Wugnesudananasedneuzinanunnitdunden waziivinarasdusuuuanduniendesdn g
mammzﬁmﬁmmﬁﬁmm Nagarajan et al. (2017) ﬁv‘inmiﬁﬂwﬂuﬂi“mmﬁqmﬁmﬁmmmﬁuﬁﬂﬁu%éuﬁ
4 (M ) wmmﬂmmmmwuﬁwmm ‘Co (Soy) 3’ Az ‘JS 335 wmmﬂwmvmmmmm GCV az PCV @ﬂ’l‘u
SLAUAIAD 36.11% UAY 37.14% AINAIAL yatiestlein H ? uaz GAM agfluszdugaituieniiu ldun 94.55%
UAY 72.34% ANNANAL

AnEuzaILNaasain A GCV Winil 16.104% A1 PCV Wil 20.032% H 2 winiu 64 626%
LAY GAM Winfitl 26.669% azifivlddndnsaisiliidn GOV uazen POV faﬁ‘lmvmuﬂquﬂmq yananniieailen
H? uazen GAM maimmumanmg Lmm‘l,umumwuﬁﬂﬁummwmmﬂmmmmaumamummmﬂ
IosdnEULil LavianENaTIesEULLLILIINIINE S T9genAdeeTLNnAfETeq Reni and Rao (2013) AANEA

PPy

TEMASIRUIY 45 Wilg PUF UGN IINUANFNATT PUINANHZANUIBNAAFBENTAY GCV uaz PCV

]
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agfluszduilunansie 15.50% uaz 18.57% muaiu uazilel H * waz GAM egfluseiugena 69.71%
WAY 26.66% ANNAAL

aneauraruauiindesis JAn GOV winfiu 70.344% A PCV winiu 87.340% H 2 Winfiu 64.867% WAz
GAM i 116.709% szl dindnuniziliidn GOV ua POV 497N Lmﬂumm’mﬂwmyummmrﬂmu
mqwuﬁﬂﬁwmLummﬂLﬂu@mmmmmmmmwwmammm ANTaNIRENHOIZE GAM aglusyiy
mLﬂumLumuqmﬂawﬁwmmmmmumﬂ fanenARBATLASITeY Aditya ef al. (2011) RANEN UGS
QUIU 31 Wug mmmwuﬁmammnmmu wudndnEnzaauiindeduludnenfiia Gov, Pov, H*
uay GAM agfluszAugautuienii mum\iLﬂu@nwm“wmmmuﬂﬂ’lﬁummmL@fanmawuﬁmaiﬂim

ANBULINUINLNAARBFY TA1 GCV Wil 73.976% AN PCV Wil 91.387% H 2 Winriu 65.527%
uaz GAM Wi 123 359% asifivldindnmnisiitien GOV uay POV ‘wfmmn Lmemmmmeumwwuﬁﬂﬁu
wmLummﬂfawﬁwmmmsmumummwmmu AN H  uaz GAM ‘VIZN Funaiiasunanannaasiiuu

o o

19N muummmmmmﬂimwmmmL@faﬂ@nwmvuslumvmuﬂﬁa‘ﬂmﬂmwuqLW@qumm@mui@mmﬂ@mu
mmmmm asannuiludnesiinaen H? uaz GAM @a‘lmmumeﬁwmmmmmrﬂL@@ﬂ"Lﬂ@ﬂqq
FnEnueinen H? gaLienetinaLhen (Johnson et al. 1955) lunamaaesildnuniziilidn Gov uay POV
ot lusziuga ”me Anwnuzianssuaegieulmianendaiua Anugs Auuiinsesiu waza uwuNAnsasy
Sneuzifan GOV uaz POV atlusziuthunansBednenizdumasiedn uasdnuniziifen GOV ua
PCV ﬂﬂlu?:ﬁuﬁlqﬁ@ﬁﬂwmxiu@@ﬂmﬂ zﬁ'quﬁﬂHMVﬁﬁﬁﬁ H ? agTuszAuge liun AnwuzAnugs auau
wanseiin SuauiinFedi Lavs UL AnRe Y AN TiTAN H @ﬂslmvmuﬂmﬂmq ”me AneUzAansIN
waaeulniatendaiug uazdueanaen mu@ﬂwquu@@ﬂm@ﬂLﬂu@ﬂﬁmm A1 GAM mmm TuanieAiAnEnLE
nAnFesuluanE AT GAM zgqmm Sadnwusisl GAM AIATANNNIONLNDAANBTUTA N WAL

Tldsugnlad avnnsalfulpiuglaanisdnaentdacinlilszAngnn

Table 4 Estimation of genotypic and phenotypic variance, broad-sense heritability and genetic advance

in the RIL population of soybean.

Characters O.gz GCV (%) sz PCV (%) Hb2 (%) GA GAM (%)

Specific activity of LOX  0.00050 23.053 0.00118  35.249 42.774 0.030 31.059

Days to flowering 3.963 5.339 9.896 8.437 40.049 2.595 6.961

Plant height 30.617 37.831 46.971 46.857 65.184 9.203 62.919
No. of seeds/pod 0.088 16.104 0.136 20.032 64.626 0.490 26.669
No. of pods/plant 140.085 70.344 215957  87.340 64.867 19.637  116.709

No. of seeds/plant 525.788 73.976  802.402 91.387 65.527 38.237 123.359
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AMNANNUSURIRNHUZ AN ] NANEN

AMNNITUATIEHANFNL 32 ANFANFNNUS (Correlation coefficients: 1) IBIANHOUEHINNANANHINLIN

'
a

anwuzianssuaaseulsdanandaualuuantamvdssdnnuduiusidauanad e ldad Ay danieada
(P<0.01) AuANEUzANUILENABRL LAZANHIIZANUILNAAF DG TseAUNARUTN9AN r = 0.340 LAy 0.312
ANNANSL BIWANFAIIAINNNIANILEY Reinprecht et al. (2005) N inuAMN&nNiuLsserdnalsunaenlasd
ac aa o a = P = ~ e o 6 el o
anenTawanuTuuuanas Wasanldnguilszanslunis@nsfiuansneiu uazdaldms lunisdnfsunn

a @ A d' ' o A v . o a @ aal Y ax
wultifanendauanuans1esiuanaae Iag Reinprecht et al. (2005) dadsunnueulaianendaiuafaeis
colorimetric method s lunnsAneATaliaendaanisinAnanssnaaeulmdami uwhet1elsfininain
ANNANNUETIALRINEALEHANAINAN (r~0.3) mnaziinisdiuilyaiugiamaeieanianssnteseulsdan
anfaanazlinIEnUAeNaNARBEMARINNTIN UANAINTTANLINANHELLATUIBNAAFRFAUE AN NENALS
pENNTIANATYEIN9ATA (P<0.01) Audneuzeasdlssnavvesnanasnanse léun Susanaen (r=0.283)
AYINGY (r = 0.409) AMuanuAnAsailn (r = 0.257) UATANEUEAUIBENFRFUTIUAAIANNANAUTGITIER
(r=0.969) AIUANHULDUNLAAIANNFNRUSTL TFIA AT ueanaan U 1uLENFARRAY (r= 0.270) WAL
AnwnuzANgaiuauIniindesu (r = 0.431) aziulddnansusinandesiunananfinatnl A uduiug
M aagnALANAILENaIUILNIN (polygenes) uANwzid A wdUdauLazas e fanTae dnanudusiug
TaLdumse (Ariyo, 1995)

=
dglnan1sAnm

Usza1nadinimand RIL ANNANARANTZUINNUTUATAN39A 1 (U WU AGS129 HAonuustlsaung
o = dl o U o o & 1 4 ‘ﬁl o a a @ aa
Augnasnsniiasnanazti il 14 lunisdfudgeiugseld s Tednwurianssnveseulaianandaiua
udnwendnisifia transgressive segregation HAnduilsyansmnnuuilsilsunisiugnasueslusziugs
wazdlAndnsiugnasnlunwandet luszdulunans uaasliidiudnannuulstsuninaauliiugnsnann
AIMNWUFNITHHINNINAWINAEN doudnszauaumansefiuiludnsuedANNEUTinnIaiugNITHgs
Ngn Aariuaneuzianssureenlsdatendausruiudnsozniaulalunsdiulgsiugaugivanwoe
AnuanAasafulunnNTN UNaNARI0d0 MRS TiIaesAnEUzAInatfaNisn g wn el
Tunnsdmaanivatliutlgaiugsield1s

a a
naRngsNUsEnA
TaFunnsatiuayuuiduann “puaanyuing 1 dnusdniuids” Tudainandy ainasnsal
NMNINERE

LANA19A9DY
998Nl INsATTIUY, witun Sy, An1Tn) vedssyu uavAitug n1ns. 2558. natiansiEnE e nAiRendes
AU HANARTIEMADS Glycine max (L) Merr. ltlsemalne. 1.38-48. T nsseagadanig 139 dauvie
p%eft 5. 25-27 Ravnan 2558, TsausafiAn g aae i a3 ease.
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