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Correlation and Path Coefficient Analysis of Agronomic Characteristics and Sesamin

Content in Black, Red and White Sesame Grains

angwa Tugaen' Yeryan uwdedu' wwnsuns a3’ uavasss Snasd’
Ittipon Khuimphukhieo', Parinda Khaengkhan', Eakrin Sarepoua’ and Orawan Raksond
UNARta

ANANUSIRSAN BTN NI RINERsTLLEN TR T ud ey a1 Any duiuaaununistliul
g linananuaz B ilundage nsAnmasiiniumslulsiinmaaes arandematulad
nsRanie ARz ATWIAERRAMNITNINERT NNANENAENIRALE LUsUn AW (WO HNAN - BIMAN WA, 2559)
ﬁd”mqﬂs:mﬁLﬁ@ﬁﬂm@Mﬁuﬁ’uﬁiwdwzﬁ’ﬂwmz BNTNANATIUAEN NEDNUBIANHIUTNINITN AT
Funderg U TUNARASY 2UHUNINARILLL Randomized Complete Block Design a1uail 4 5 $innns
Tindayadnengnensnensuasinaiiu s Hulunaa96e HPLC Nan1anaaeIwLI3n 818013
e (r=0.733, P < 0.01) prwgediu (- =0.611, P < 0.01) fihwiin 1,000 wila (7 =0.501, P < 0.05) uaz
ANNNFNNAR (r =0.441, P <0.05) HauduiusnisuaniunanansasurasnateilitidAnymeaisa any
milﬁ‘uLﬁlmﬁﬁwﬁwam\imaLmumﬂm'@N@mamﬁi@ﬁummmmn%m (0.840) 9998INAD AYTNEGIFU (0.376)
LLm{i’lm‘Iﬂ 1,000 AR (0.287) ANMFUANANNUTIZMINNANHOUEN NN TNERINUUTN QLTI N Wudﬂﬁwﬁﬂ
1,000 &R (r=-0.715, P < 0.01) AINENINAA (r =-0.639, P < 0.01) AANNINNEAR (r =-0.564, P < 0.01)
UATNANARFAG (1 =-0.468, P < 0.05) HandunusnsaunuBunnamdued aldad1Aynieas v
1,000 &R NaNINAN19AT LLuuzmﬁi@ﬂ?mmmﬁﬁumnﬁzgm (-0.471) TRAINIABAYNENNER (-0.369) AN
namsAneuandlfiiuinedaideniufriiefiunanansefuanunsofndanmedestuetgniaiufien
POTNGIFIU waziionin 1,000 e uazAMNANNUSIE N IAWAAN LTI R WenaLugassalunng

ﬂ%uﬂgqﬁuﬁfmﬁmﬁu%wmmLuﬁmmzﬁmmmwﬁu

AANATY : NIARIABNNNERN BNENANINAI BNENANNEEN ANIFNUALLADATY

Abstract

The information on the relationships of agronomic characters with sesamin content is important
for sesame breeding to improve grain yield and sesamin content. The experiment was conducted at
the Division of Plant Production Technology, Faculty of Agro-Industrial Technology, Kalasin University in
the early rainy season during May to August 2016. The objectives of this study were to investigate the
correlations among some characters of sesame and to verify direct and indirect effects. The experimental
design was RCBD with 4 replications for this study. Data were recorded for agronomic characters and the
seed samples were analyzed for sesamin content using HPLC. The results showed that significant positive
correlation between yield/plant with days to harvest (r =0.733, P < 0.01), plant height (r=0.611, P < 0.01),
1,000-grain weight (r =0.501, P < 0.05) and width of grain (r =0.441, P < 0.05). Days to harvest had the
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highest positive direct effect on yield/plant (0.840) followed by plant height (0.376) and 1,000-grain weight
(0.287). Significant negative correlation between sesamin content with 1,000-grain weight (r =-0.715,
P < 0.01), length of grain (r =-0.639, P < 0.01), width of grain (r =-0.564, P < 0.01) and yield/plant
(r =-0.468, P < 0.05). Thousand-grain weight had the highest negative direct effect on sesamin content
(-0.471) followed by length of grain (-0.369). The results obtained from correlations and path analyses
showed that the efficiency in the selection for yield/plant in sesame should increase through selection of
days to harvest, plant height and 1,000-grain weight. The relationship between seed size with sesamin

content might obstacle in sesame breeding for increase both seed size and sesamin content.

Keywords: indirect selection, direct effect, indirect effect, antioxidant
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Table 1 Cultivar, type, grain color and source of sesame 22 cultivars/lines used in study.

No Cultivars Types Grain Sources  No Cultivars Types Grain Sources
/llines colors /lines colors

1 White-Lao Landrace White  UBU 12 RedUB2 Recommended Red UBFCRC
2 Kanchanaburi Landrace Black  UBU 13 White UB 2 Recommended White UBFCRC
3 WL9 Landrace White  UBFCRC 14 Black UB 3 Recommended Black UBFCRC
4 BL5 Landrace Black UBFCRC 15 KKU1 Recommended White KKU

5 MKS-I-84001 Elite line Black UBFCRC 16 KKU2 Recommended Black KKU

6 MKS-1-83042-1 Elite line Black UBFCRC 17 KKU3 Recommended Red KKU

7 MR36 Elite line Black UBFCRC 18 CM-53 Recommended White KU

8 MR13 Elite line Red UBFCRC 19 KU18 Recommended Black KU

9 Mahasarakham 60 Recommended White  UBFCRC 20 CM-07 Recommended Black KU

10 Roi-et 1 Recommended White ~ UBFCRC 21 C-plus 1 Recommended White KU

11 Red UB1 Recommended Red UBFCRC 22 C-plus 2 Recommended White KU

UBU = Ubon Ratchathani University, UBFCRC = Ubon Ratchathani Field Crops Research Center, KKU = Khon Kaen

University and KU = Kasetsart University.

= o a
NM9atAsIERLTN LI TN N U

NSLATLNAIDENINT
AnL1laIN1a1N38N199049 Rangkadilok et al. (2010) Tnaiaumana Iiuisngungd 60 aam it a

]
a

Hunan 12 42l annifshisdnnfiiumseusnunlfasiden udaifinlugnanai 0 e Ia s Faseth
91 400 un. ldluvaaanaramnauis 15 wa. mn&umﬁﬂﬁq@ﬂ'wmﬁfmmmu@@ 80% 1su1mT 5 ua.
L‘IJEI’WIML‘IJWﬂu 7918 30 it wda utluwie (centrifuge) 7io 000g BN 25 a9AATsd WK 3 i
SndnufithainaralduanU5nBunnsaunn 10 ua. uasafndaLTianaznewEnARIdLLLeA 80% 3rnms
4 ua. e idniy #1830 wnd ansduin e 2,000g EUNYH 25 AIANTALTA WL 3 W
Ldatndauiifusnsufufugnsiaiaasausn U5usBanmslfinsy 10 ua. #aeiunnuea 80% nsaddaavinnses
211 0.45 lulasiums Nylon feudinA3es HPLC

mMsaaseidsunaugdaiunag HPLC (High Performance Liquid Chromatography)

ANTAAIEL RN DT TUEELARRd HPLC (Shimadzu SPD-M20A; Diode array detector) fintlilas
{1a1n Rangkadilok et al. (2010) Hradu 018 (Inertsil ODS-3 GL Science Ins, Made in Japan)
1A 4.6 x 250 wx., 5 laswns uazldnisarednl Inertsii ODS-3 grun)iaedny 25 aeAaaLTea
(CTO-20A) iaLAABLT (mobile phase) A Ag i wanaeud B Ae wnuea (Merck, KGaA, Germany)
Tuszuuinsmawsd (gradient system) Fah Ui 0-5 aLAARUTA B 5-18% unii 5-10 aindeud
B 18-35% 1177l 10-15 idLAABYT B 35-62% W17 15-20 ilanaewsit B 80% w1iiA 20-25 lanaewi B
80% WALUNTIT 25-30 INALARELT B 80-5% 8R31n171Ma 1 18 /107t 13anaunnsan (inject volume) 20 lulasans
fg”mmmi@mnﬁw,mﬁmmm 280 unluiums



NTATNBATNIZAANINAN 151
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Table 2 Correlation coefficients among agronomic characters and sesamin content of sesame.

Characters ~ DH PH LC NC LG WG T™W YPP SM
DF 0.655  0.667 -0.442° 0418 -0.665 -0.354 -0.385 0.192 0.393
DH 0.783" -0.454 0529 -0.230 0.280  0.274 0.7337  -0.153
PH 0481 0495 -0.239 0.060  0.105 06117 -0172
LC -0.430° 0.5000 0.368  0.375 -0.278  -0.120
NC -0.392  0.044  -0.102 0.382  -0.049
LG 0.606°  0.747" 0.050  -0.639"
WG 0.849° 0441  -0.564"
W 0.501"  -0.715"
YPP -0.468

‘and” = significant difference at P<0.05 and P<0.01 levels, respectively (n=22). DF = days to first flowering (days),
DH = days to harvest (days), PH = plant height (cm), LC = length of capsule (cm), NC = number of capsule/plant,
LG = length of grain (mm), WG = width of grain (mm), TW = 1,000-grain weight (g), YPP = yield/plant (g),

SM = sesamin content (mg/g grain).

4 - 4
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Figure 1 Relationship between of 1,000 — grain weight (A), length of grain (B), width of grain (C) and

yield/plant (D) with sesamin content in sesame 22 cultivars/lines.
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Table 3 Path analysis showing direct and indirect effects of agronomic characters on yield/plantin sesame.

Characters  Direct Indirect effect via Correlation
effect pr DH  PH  LC  NC LG WG Tw  WithYPP
DF -0.725 - 0.550 0.251 -0.029 0.001 0.198 0.057 -0.111 0.192
DH 0.840 -0.475 - 0.294 -0.030 0.001 0.068 -0.045 0.079 0.733"
PH 0.376  -0.483 0.658 - -0.031 0.001 0.071 -0.010 0.030 0.611"
LC 0.066 0.320 -0.382 -0.181 - -0.001 -0.149 -0.059 0.108 -0.278
NC 0.002 -0.303 0.445 0.186 -0.028 - 0.117 -0.007 -0.029 0.382
LG -0.298 0.482 -0.193 -0.090 0.033 -0.001 - -0.098 0.215 0.050
WG -0.162 0.256 0.236 0.022 0.024 0.000 -0.180 - 0.244 0.441
TW 0.287 0.279 0.230 0.040 0.025 0.000 -0.222 -0.137 - 0.501"

“and " = significant difference at P<0.05 and P<0.01 levels, respectively. DF = days to first flowering (days), DH = days to
harvest (days), PH = plant height (cm), LC = length of capsule (cm), NC = number of capsule/plant, LG = length of grain

(mm), WG = width of grain (mm), TW = 1,000-grain weight (g), YPP = yield/plant ().
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Table 4 Path analysis showing direct and indirect effects of agronomic characters on sesamin content in

sesame.
Characters  Direct Indirect effect via Correlation

effect  pr  pH PH LC NC LG WG W ypp  WithSM
DF 0.223 - 0.140 -0.164 -0.049 -0.083 0.245 -0.057 0.181 -0.044 0.393
DH 0.214 0.146 - -0.193 -0.050 -0.105 0.085 0.045 -0.128 -0.167 -0.153
PH -0.246 0.149 0.168 - -0.053 -0.099 0.088 0.010 -0.049 -0.139 -0.172
LC 0.110 -0.099 -0.097 0.118 - 0.086 -0.184 0.059 -0.176 0.063 -0.120
NC -0.199 0.093 0.113 -0.122 -0.047 - 0.145 0.007 0.048 -0.087 -0.049
LG -0.369 -0.148 -0.050 0.059 0.0565 0.078 - 0.098 -0.351 -0.011 -0.639"
WG 0.162 -0.079 0.060 -0.015 0.040 -0.009 -0.224 - -0.399 -0.100 -0.564"
T™W -0.471 -0.086 0.059 -0.026 0.041 0.020 -0.275 0.138 - -0.114 0.715"
YPP -0.228 0.043 0.157 -0.151 -0.030 -0.076 -0.019 0.071 -0.236 - -0.468

“and " = significant difference at P<0.05 and P<0.01 levels, respectively.DF = days to first flowering (days), DH = days to
harvest (days), PH = plant height (cm), LC = length of capsule (cm), NC = number of capsule/plant, LG = length of grain

(mm), WG = width of grain (mm), TW = 1,000-grain weight (g), YPP = yield/plant (g), SM = sesamin content (mg/g grain).
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