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The study of beta-carotene quantitative trait segregationin
the F, population of pumpkin Khao Tok-573 Hybrid

A a v (Y d a
Py TanzInenna’, Jana grsnare’, 25wa ana’, 3sanvel Uszgsudias'
(Y] dpx
uaz dRYNAl 9133 1UUN'
Pin Lohawithayakun', Panalee Pooworkulchai', Worapol Lakul',

Woraluk Prayoonmahisorn' and Anyamanee Auvuchanon'”

unAnta: Anenziuiuainudualsfududnsneniaiuin suninluinnes addsiinisinem
NNINTTANLFIVBIANHULAINAINNIZIINITU F mﬂqﬂﬂwmwuﬁ@nmmmmﬂ 573 491 197 Find WU RN
maudualaTuaie 0.616 fadniurarnutngs 100 niu (agrzning 0.02 - 1.64 faAnsusatmnan 100 n5u)
Tnenudndniuiualsiu AR (L* a* b*) wazANuLuile uma‘ﬂiwmmmuﬂmﬂnm (Shapiro-Wilk test: P-value;
<0.010; 0.012, 0.049, < 0.010 Waz 0.001 ANATAL) uAnLdnAesuiefiazanetinld uavilefidusinminus
finsnszanedauLLng (Shapiro-Wilktest: P-value; 0.097 Uag 0.740 ANAWIL) uaznudFunmuansiwsiualsiuiy
ANA L* Apmnuduiusiianssiudng (r = -0.594) Wanouusiualsiuiuaigd a* Araeauieiincanstinlg wlefdud
dmirinuiis uazauuiuile anaduiusluianiafeaiu (r = 0.399", r = 0.384*, r = 0.479" uaz r=0.281"
ANNRNAL) GG b* "memmuwuﬁﬂuﬂ?mmmmLm‘lliwu (r=-0.123") mmummmLmumuﬂmmmwmm
(heterosis) 1844UFLATINL AR (L* a*b*) Anaasuisfiazaneninlg wesdumivminusts uag ﬂmuumuﬂwmmm
s -40.132, 5.366, -36.646,11.985, -8.513, -9.959 Ua -10.078 \lafidus Auasiu HaNIANE ALY
1ﬂLﬂuLmeﬂumiﬂiuﬂi\iwuﬁﬂﬂmﬂuuﬂmmmammmwumiﬂLuﬂdmﬂﬁﬂmmwuﬁﬂﬁ?mﬂuﬂ%uﬂmmms
ﬂiuﬂg\iwuﬂmﬂlmmﬂ maml,ﬂummem 1u1mmu\1mﬂ?mmmmmLLﬂIiwu Lmvﬂmamumm‘sm‘ﬂnmuj

ANANATY: ANHOIZITILENNN, ANANALS, ATTNALALTBINNAN, A1TFUOUNADATY

ABSTRACT: Beta-carotene is quantitative traitand it is found as main nutrition in pumpkin.This experiment was
conducted to study the genetic segregation of beta-carotene, color (L* a* b*), total soluble solid (TSS), percentage
of dry weight and flesh firmness in 197 plants of Khao Tok-573F, population. The average of beta-carotene content
was 0.616 mg/100 g FW (from 0.02 to 1.64 mg/100 g FW). For normal distribution testing, beta-carotene, color
(L* a* b*) and flesh firmness were not normal distribution (Shapiro-Wilk test: P-value; <0.010;0.012,0.049,<0.010
and 0.001 respectively) but TSS and percentage of dry weight were normal distribution (Shapiro-Wilk test: P-value;
0.097and 0.740, respectively). The correlation between beta-carotene and a* value, TSS, percentage of dry weight
and flesh firmness were positive correlation (r = 0.399%*, r = 0.384%* r = 0.479** and r=0.281*%*, respectively) but
there was negative correlation betweenbeta-carotene and L* value (r = -0.594*%) and b* value was not correlated
with beta-carotene (r =-0.123"). Mid-parentheterosis of beta-carotene,color value (L* a* b*), TSS, percentage
ofdry weighand flesh firmness were -40.132,5.366,-36.646, 11.985,-8.513,-9.959 and -10.078%, respectively.The
results of this study could be used as a new purpose for high nutrition pumpkin breeding program because currently
commercial pumpkin cultivars have been bred using yellow color as the criterion,regardless of the beta-carotene
content and other properties consume.

Keywords: quantitative trait, correlation, heterosis, antioxidant
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Figure 1 Distribution of beta-carotene (a), total soluble solid (b), percentage of dry weight(c), flesh

firmness (d), and color values(L*, a*,b*) (e), (f) and (g).

Table 1 color values (L* a* b*), beta-carotene, total soluble solid, percentage of dry weight, flesh

firmness and mid-parent heterosisin F, and 197 plants of F, population.

L* a* b* Beta-carotene  Soluble Solid Dry Weight Flesh Firmness
(mg/100 g FW) (®Brix) (%)
P4 66.53 15.64 67.29 0.300 11.02 1242 1.20
Py 55.14 11.86 60.34 1.623 12.53 13.82 2.03
Fi 64.10 8.71 7146 0.576 10.77 11.81 145
F, (mean) 65.50 11.10 66.52 0.616 13.40 1350 1.80
F, (ranking) 53.15-79.70 2.55-22.30 47.10-75.30 0.02-1.64 6.80-20.10 4.21-24.81 0.75-3.50
F, (Shapiro-Wilk value) 0.982 0.986 0.961 0.960 0.988 0.995 0.975
F, (Shapiro-Wilk: test) 0.012 0.049 <0.010 <0.010 0.097 0.740 0.001
Heterosis (%) 5.366 -36.646 11.985 -40.132 -8.513 -9.959 -10.078

Table 2 Correlation of color values (L*, a* b*), beta-carotene, total soluble solid, percentage of dry

weight and flesh firmness in F,population.

L* a* b* Beta-carotene Soluble Solid DryWeight Flesh Firmness

ns ns
L* - -0.443** 0.026 -0.594** -0.518** -0.535** -0.148
a* - -0.140™ 0.399** 0.140" 0.138" 0.071"

ns ns

b* - -0.123 0.172 0.223** 0.203**
Beta-carotene - 0.384** 0.479** 0.281**
Soluble Solid - 0.767** 0.356**
Dry Weight - 0.397**

Flesh Firmness
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