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Evaluation of Fruit Qualities and Beta-carotene in F3-Pach and F4-Paka Pumpkin
Population Developed from Landrace Pumpkin Cultivars
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Abstract: Seventeen F3 and F4 pumpkin populations derived from landrace pumpkin cultivars were
evaluated and compared with one landrace and one commercial cultivar. These populations were
developed for enhancement in fruit qualities and beta-carotene content. From these population
improvement, there were diversity in fruit quality traits as yellow, yellow orange and orange yellow flesh
color. The total soluble solids, percentage of dry weight, flesh firmness and beta-carotene content
were between 5.98 and 14.73 “Brix, 6.75 and 21.28 %, 0.85 and 2.86 kg/cm’ and 0.129-1.330 mg/100g
FW, respectively. Principal component analysis based on 10 quality traits, 44 lines were selected with
high beta-carotene content (> 0.7 mg/100g FW). This study indicated that pumpkin landrace cultivars
could be used for pumpkin population improvement for quality diversity and development diverse from

commercial cultivars and selection for new pumpkin varieties.

Keywords: population improvement, beta-carotene, percentage of dry weight, total soluble solids,

landrace cultivar
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Table 1 Pedigree of F3 and F4 pumpkin population

Population Pedigree Population Pedigree

F3-Pach1 KAN1/PI12014///Sri8/5//KPS1-8S-1S F3-Pach13 Crai/Cpum//P1-2014-9S-18S
F3-Pach?2 KAN1/P12014///Sri8/5//KPS1-8S-2S F3-Pach14 Crai/Cpum//P1-2014-9S-9S
F3-Pach3 KAN1/PI12014///Sri8/5//KPS1-8S-4S F3-Pach15 Crai/Cpum//PI-2014-9S-13S
F3-Pach8 KAN1/P12014///Sri8/5//KPS1-8S-20S F4-Paka1 CM2/KAN1-8/10-3S
F3-Pachb KPS1/K-GD//F4BK/CP-55/56-1S-6S F4-Paka2 CM2/KAN1-8/10-4S
F3-Pach6 KPS1/K-GD//FABK/CP-55/56-1S-9/4 F4-Paka3 CM2/KAN1-408-2S
F3-Pach7 KPS1/K-GD//F4BK/CP-55/56-1S-14S F4-Pakad CM2/KAN1-52/51-58
F3-Pach10 Crai/Cpum//P1-2014-7S-7S FA-Pakab CM2/KAN1-555-4S
F3-Pach11 Crai/Cpum//PI-2014-7S-10S
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Table 2 Mean squares and coefficient of variability (CV) for various traits in pumpkin

Mean squares

Parameter CV (%) LSD

Cultivars Error
Thickness 242.693** 19.070 20.403 1.937
Firmness 3.961** 0.044 7.316 0.080
Dry weight (%) 146.910** 7.533 11.235 1.006
Total soluble solid 33.711* 1.563 3.647 0.214
Beta-carotene content 0.681** 0.035 16.906 0.065

*Note: Degree of freedom (d.f.) for cultivars and error = 18, and, 392 respectively.

** = highly statistic significant confidence level of 99%.
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Figure 1 Mean performance of F3 and F4 populations for (a) Thickness and (b) Firmness
(Red: F3-Pach1, 2, 3, 8 Yellow: F3-Pach5, 6, 7 Blue: F3-Pach10, 11 Green: F3-Pach13, 14, 15 Gray: F4-Paka1-5

Pink: CM2 and Purple: MKD35)
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Figure 2 Mean performance of Fsand F4 populations for (a) Dry weight percentage and (b) Total Soluble Solids
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Figure 3 Mean performance of F3 and F4 populations for (a) Hue and (b) Beta-carotene

(Red: F3-Pach1, 2, 3, 8 Yellow: F3-Pach5, 6, 7 Blue: F3-Pach10, 11 Green: F3-Pach13, 14, 15 Gray: F4-Paka1-5 Pink:

CM2 and Purple: MKD35)



46

MNENANFASINHATLALNNIFAANIS 5 (2) : 38-47 (2565)

fiadiAsn e udu LS d N By
Qmmwm@mamﬁ"\i 11 anwouzreainnassiag
Principal component analysis (PCA) w191
aunInesungAnuutslsuldiannn 67.36
wasidusl Tne PC1 aan1snasunemuul i
I§anun 46.46 1lefidus e ldsuavanaun
AINANHE L* a* b* Chroma Hue Way AN
il TneAd a* HAonuduriugasaiudiufuan
B uaz PC2 aduneld 20.90 wlafiFusl Taeld
SAMBNANNaN a* Wlefiusinminugs Do
sasuiefiazanstnldiomma wasiBunnansiud
uAlsTi AINNNTAATIE PCA NN nnesiild
FUNNAREENANNANENLANE a* Anaiwiile
TSS wlefidusinminuge waztFunoan s
ualsiiu tnefnidenanafusinnesiiFan
aswdualsiui 0.700 Da@Ansusie 100 niu
shwinan uld a1n AnmesaneugignAniaen
AzagUFnmAUULLNYG X 289dunsm Iinnas
Qﬂﬁmﬁ@ﬂ%wm 44 geiug Usznausaeinnes
nqNlse11ng F4-Pakal-5 F3-Pach1 F3-Pach2
F3-Pach11 F3-Pach13 F3-Pach14 llay F3-Pach15
Tnatlszans F4-Pakal-5 Uszainsfidaiaan

F3-Pach way F4-Paka A3 a* AINLLLLLE
TSS wavilafidusunuiinuiaeas 77.51 Lay
82.84, 1.63 WAz 2.25, 9.07 nlnfusemn114
WIUALNAT LAY 11.45, 13.74 Az 17.71 wasidus
ANaNAL daulunjinnsnszanafiaadanE oy
wafidusinuiinuiia Usunnsaesudanazanein
16 wazAuudilegeigandnansiuginuiies
dl o & 1 al o rdld
Miugeiugual CM2 uwaziunaanawugniinig
nszangfaAnd L* uazAn Hue Indlasaiuanaiug
NLHa9 CM2 13za1ns F3-Pach1 way F3-Pach?
daulunAn1INTeaefaa9aNHUZAT a* LAz
FnnasasusnuaTsnugs TEegendIanewlg
A13A1 MKD35 1s2a1ns? F3-Pach11 #0123
nezaneaganInTaaiinisnszafinueAa a*
£ a Zj/ [ v =3
BAZUINUANTUFA WA TIN WA LAANT R EIALDNHAN
F3-Pach13 F3-Pach14 uay F3-Pach15 flﬂ’]i‘
N9YANEUFAIURIAIA a* warUTNIANTIUF
= v =3 a 1 o '8
walsulndiAsaauialAtuinndnanawug
v [ g’/ dy o v a
n19An N1sdfudgadssaineasall inliiinAaN
PANNAEUAIAN AN s TNIzanesa
YAIANHUEANRTRNNNET ANHULLLE Wafifus
UNMIALT Usnnnaasndanazanaunls uay

L
ta
Bics2-3
s
N
Stz Sucni i’ l;_, AT p o W
Fach g, - ®anig e
PR ach14 ; s
Wochttan Sruchia- 2% 51,5 42
e LR i - Jpgiend Bosialat
- Pach1 4IRS 1 ] Pk ‘ ad-B/2
oy ii1-7 8 - 5 G Boyian-7
L NI i i
& n s Pkl L =s 4 i u*
= Pach1 1238 PacrioslPen @y Ooiys.5 &t
a3 TRkl L0 4 o a8 i e Yy 5 a5
sch14-1 [ P a4
g ®pcns§ Pachs.am Bashy 5 ERPEET o Pakal 0 ka3
[ Soucnisd  FucksT et s
g ;
g Boachii-4 b i Pachi-§ ChE Hue e
S5 ®openin3 e L A
®oucnis-1 PachS-dp, e ey
-4
Fach -4 LR T Pachi-b
Fadd]- 104
a1l
pht0-1
®pchiog
®oach1s-5
PCY (46.46%]

Figure 4 Principal component analysis (PCA) based on correlation matrix of ten fruit quality traits. (Red: F3-Pach1, 2, 3, 8
Yellow: F3-Pach5, 6, 7 Blue: F3-Pach10, 11 Green: F3-Pach13, 14, 15 Grey: F4-Paka1-5 Cream: CM2 and Purple: MKD35)
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