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Evaluation of pumpkin for commercial varieties for rainy season
production

(% d o v d av d 4 a
SHVIUUN NOWHY', gAngA M5, Funed thiNnEna’, 51103 Mevan’,
(% d a (% dyx
Jsanyel Uszgsndias' uaz oqyudl 913 uun’
Ratchanon Tongpan’', Suphakit Khamrangsee', Tanapong Ngoapitakkul',

Thanakorn Luaeangloed', Wolaluck Prayoonmahisorn' and Anyamanee Auvuchanon

undnga: Wnnesiismireluiesnaasesymelng mulum Wunsauiiy faanedrananvizamlannaan
PIAAINUAINUAILVBINTINA UATNITLIUHUANIAINIEINIT meﬂumumﬂiuﬂummim agldvinnns@nen
ﬁnwmmawuﬂwwimmmiﬂ?uﬂmwuﬁmnmmmwﬁmu ADUZINEAT ALNILAL ‘Emﬂﬂiul,uum'mmmm“lumi
Winaranluggruaesinnes 16 g F ludaaiman 0 Houen-fiugnen w.a. 2569 mwuﬁﬂum@mmmimm Aa F CM2/
KT(or) uaz F CM1-7/5-9/PHIL-16 miwmmmmﬂwm 5 WARAAU umuﬂmm@ﬂ 264 uaz 2.48 Alandu AadnL
Lummmwmmmwm@m@mmﬂnwmm 16 &g wudnilrneanresindite (L a* b*) 8gsznine 61.12-69.04
(-0.08)-19.38 UAZ 58.40-75.24 ANAAL mva@ﬁﬂ?mmmmmiimu (mg/100 g FW) ﬂ?mmmml,mmvmwﬂm
(°Brix) Lﬁ@mumu’mumm (%) mmLLuuLu@ (kg/cm? )ﬂf;li‘“’W]’N 0.14-0.957.2-12.73 11.47-19.21 az 1.17-1 97
NG avivs f-mmmLmﬂﬁﬂwmﬂwm@mmLL@wmﬂwNwLLmnmqmnwuﬁﬁﬂmmmiﬂ PRI F CI\/|2/KT(or)
NIINAT WATHUE F CM1-7/5-9/PHIL-16 mummmwu ANundnadu LAz ﬂmLa@ﬂﬁnwﬂ\mummm%m‘lﬁiwuwmmu
AeTiHg F KPS-1- 1/6 8/10 uax F_005-1258 AT Buauugualsiueds 0.95 uaz 0.71 AUSEL annsAAsd
Principal component analysis LL’&ﬂ\‘iD\‘iﬁﬂ‘ﬂﬂ\‘mlﬂT‘LIﬂ’1j‘ﬂ?‘LIﬂi\‘iwuﬁllﬁ'}’m‘w@’1ﬂ‘M@’]ﬂ‘ﬂ@\i@ﬂi&fmwﬂMQﬂv\lﬂ’]i‘Ui‘Tﬂﬂ
AfA: aasuala, Bunameuidiaranetnld, didde, nsawa

ABSTRACT: Most Thai pumpkins are flattened shape with marble (koatok) or rough (kakkok) skin. There are not
diverse of fruit shape and no nutrient evaluation for consumers. Therefore, pumpkin evaluation of new pumpkin
varieties that were developed from Horticulture Department, Faculty of Agriculture at Kamphaeng Saen, Kasetsart
University for pumpkin production in rainy season. Sixteen pumpkin varieties were plant in June-September, 2016.
F CM2/KT (or) and F CM1-7/5-9/PHIL-16 gave high product as five fruit per plant and fruit weight 2.64 and 2.48
kg. From pumpkin flesh analysis, the average of flesh colors (L a* b*) were 61.12-69.04, (-0.08)-19.38 and 58.40-
75.24, respectively. Beta-carotene content (mg/100 g FW), total soluble solid (°Brix), percentage of dry weight (%),
flesh firmness (kg/cm?) were 0.14-0.95,7.2-12.73, 11.47-19.21 and 1.17-1.97, respectively. We selected high yield
and diverse shape pumpkin from commercial cultivars that were F, CM2/KT (or) with Elliptical Elongation shape
and F,CM1-7/5-9/PHIL-16 with smooth skin and yellow-orange skin. For high beta-carotene content, we selected
F, KPS 1-1/6-8/10 and F_,005-125S that have beta-carotene 0.95 and 0.71 mg/100 FW, respectively. From principal
component analysis, all 16 pumpkin cultivars are diverse in flesh quality.

Keywords: Beta-carotene, Total soluble solid, Flesh color, Fruit shape
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1. Wuginnaldlunisnaans

Ugniinnes 16 fiug léud siuggnuan (F_ hy-
brid) F1CM2/KT(OF), F1CM1-7/5-9/PHIL-'I6, FWBK/
CP//IKAN3 (2/11), FWKAN1/KAN3(9/11) LAy
F KAN1/PHI #8xi#5 siugnaaiila 1iurn F CH-
SA-1-6(13/5), FSCH—SA—’I -6(14/2), F5CH—
SA-1-6(8/17), FSCI\/H (10/9), F5005-125S,
FSKPS-1-1/6-8/1O, Ra/OL, F7K-Tone(Cr)or, CM2S
#26S, BK/CP-43/44-15-12 uay KAN3-3 ludioq
PRI 2559 wasfuRananasludew
NUENEU-AAIAN 2559

2. mstudinuaziiasizvidaya
nsfnRitiveenaiinnes Tneldiadas Color
reader TagiianAn L a* b* NM3daANNTULELe
(Thickness) Tmﬂ%m?lm Vernier Calipers N33/
AN LS (Firmness) el iesaq Penetrom-
eter AEMINALUIA 0.2 cm? N1FAATIZHAN
wefEustnmrnuds Ineniiieflinnes 50 g lilay
lup3ad hot air oven ﬁqmugﬁ 70°C uaan 5-7
Fuanniudstnurinusauda A ane fifus
Phuiinui Ae [ﬁwﬁmﬁq (@) / dwiinan (9)] x
100 Ms¥mBrnnmeudaiazanenia Total soluble
solid (TSS) TaeildiAsaq Digital handhold refrac-
tometer LAILTUANNA N1TAATIZMNUTNIDLLIAN
wAls7ulnedFeue Nagata and Yamashita (1992)
HUnFatineWinnas 0.5 g uAnL Acetone : Hex-
ane(4:3) 10 ml ﬁﬁzﬁ'qum@iﬂ%mmxﬁmﬁmﬂ@ el
Hm?lm Spectrophotometer ﬁlmqmmmm?ﬁu
663, 645, 505 LAY 453 nm AATIzNalaLNg
AumAnLLFLATsTIL (mg/100g. FW) 0.216A,



1364

-1.22A -0.034A +0.452A HN13979UHUNARES
645 505 453 .
wuy CRD Tasfnuunlviuginnaaiugmanaes
LAAZRINAADITARIUIU 4 41 TATTHNARQY
) . = a . A v
Analysis of variance LUTgulNgUALRAEAE
Fisher's Least Significant Difference (LSD) L@
LA Principal component analysis (PCA) 111
Wuﬂmsﬂm Correlation matrix Aaeililsunsn Past

ver.3.14 (Hammer, 1999)
NANISANE

ANANNBIANUIN 16 @wﬁuﬁ'ﬁﬁmmmau
wuiinnasineualdAdiet 2 aneiug fe F CM2/
KT(or) wag F CM1-7/5-9/PHIL-16 feliinanan 5
HARAAU WATHUNMINNALRAE 2.6 WAz 2.4 Nlaniu
fana ANANALIAgANNNa F CM2/KT(or) wlung
NATRNRaNATEdInan Wug F CM1-7/5-9/PHIL-16

F,CH-SA-1-6(14/2)

CM2S #26S

F,CH-SA-1-6(8/17)

FTK«Tone(Cr)or

WANEAT 46 UUNLAL 1 : (2561).

unsenauily Sydaau dAamdeninasen
zﬁ'qummﬁuﬁfﬁ'uj HUFHUNANGR 2 Hasiesy
finnesTiinanAnmnaseil Sasnamannvaneamss
fa atlsenes/lidaemanaunLy Elliptical Elonga-
tion, Flattened wkas Round %dﬁﬂmmﬁuﬁmiﬁ’mm
LLﬂw‘ﬁ'tiu?T,ﬂﬂm@uﬁ%ﬁwﬁqmmmmzmwfm
men deaneriug F CM2IKT(or) uae F CM1-7/5-9)
PHIL-16 ﬁm’mmeﬁmmnﬁnwmﬁuﬁmiﬁﬁ'u
Taeduds Tuanisiinisinunaiildotiinnedis
NNNAAREANNEITUENITAY WA LALANER 1-2 1A
sefuLaziianang dszunn 2.5 Alaniu Ae F CH-
SA-1-6(13/5), F5CH—SA—’I—6(14/2) WAy F5CH-
SA-1-6(8/17) ezl duiuguas
Dafieiduniadenlsdiuneanmdeniniy
Luﬁmﬁuﬁlﬁ@ﬁ@uﬂm%’ (Table 1, Figure 1)

F.CH-SA-1-6(13/5) F,CM1-7/5-9/PHIL-16

F,CM2/KT(or)

F,CM1(10/9)

F,KAN1/KAN3(9/11)

F,KPS-1-1/6-8/10

Ra/OL F KAN1PHI #8x#5

F005-125S

Figure 1 Morphology of new 16 pumpkin varieties

F,BKICP//IKAN3(2/11)

BK/CP-43/44-15-12 KAN3-3
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Table 1 The characteristic of 16 pumpkin varieties including yield (fruit/plant), fruit weight (g) and size, shape

and skin

Varieties Yield Fruit Weight ~ Size Shape Skin
F7K-Tone(Cr)or 2 1577 Medium Elliptical Elongation ~ Marbled (koatok)
FWCI\/IZ/KT(or) 5 2641 Medium Elliptical Elongation ~ Marbled (koatok)
CM2S #26S 3 457 Small Elliptical Elongation ~ Smooth
F50H-SA-1-6(13/5) 1-2 2966 Medium Flattened Marbled (koatok)
F50H-SA-1-6(14/2) 1-2 2471 Medium Flattened Marbled (koatok)
F50H-SA-1-6(8/17) 1-2 2635 Medium Flattened Marbled (koatok)
F CM1-7/5-9/PHIL-16 5 2481 Medium Flattened Smooth

F50M1 (10/9) 2 2376 Medium Flattened Smooth
BK/CP-43/44-15-12 2 684 Small Round Rough (Kangkok)
FWBK/CP//KAN?; (2111) 2 1432 Small Flattened Rough (Kangkok)
FWKAN1/KAN3(9/1 1) 2 1175 Small Flattened Rough (Kangkok)
KAN3-3 2 1320 Small Flattened Rough (Kangkok)
F5005-1258 2 1403 Small Round Rough (Kangkok)
F KPS-1-1/6-8/10 2 2484 Medium Round Smooth

Ra/OL 1-2 3705 Medium Flattened Smooth

F KAN1/PHI #8x#5 2 994 Small Flattened Smooth

UNELE): Wi 1,500-4,000 N3N = 2u1ALuNA, <1,500 NN = JUIALAN

aAnmsAesiguamnniing Aifeses
fnmesaznuiniinnes 16 anewug Sendite Ae
Wand Anaes-du uazd@dumass Avusiualsiu
Arsutiile Pinousesudafiazanerinldioma
wazefidumimiinuis BE/751319 0.14-0.95
findnfusie 100 nfuruiinan 7.72-12.73 Brix
11.47-19.21 Teannnisneeuresnndazans
2558) ‘u@ﬂiﬁfi’]ﬁﬂmqﬁuﬁ:ﬂﬁ@é’wmiwﬂﬁﬁ'f}L@?iﬂ
USannnudualsiiulngiednlszann 0.528
mg/100 g aziiula W nnesaaWug
FSKPS-1 -1/6-8/10 L&z 005-125S W1FunmulusnLA
lafiuiigandnAnadeiinnasifugnisén Aa 0.95
uaz 0.71 Radn3usie 100 nFutmiingn AsAnsL
mﬂﬁuﬁjﬁmmmm’wﬁa\iﬁﬁnﬂmwlumiﬁwmLﬂu
aneugutld deldidunansiug lunisuds
anuanselUld dougneiugiiiunauuiualsd
uitligenninuaiinnasRRsRe s s
weidusiminudiege deilnasenanamilanty

2RIANMY (FyNiliazAe 2556) Aadntwug Ra/
OL, FSCH—SA—1—6(1I3/5), FSCH—S”A—1—6(14/2) LAy
F_CH-SA-1-6(8/17) Nillafidusitinmin LLﬁx‘iiiWﬁ’]\‘il
17.63-19.21 wafidus wardliuinaasuiei
@:mﬂﬁﬂé’%ﬁum@g’iwdw 9.63-12.73 °Brix
(Table 2)
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component analysis (PCA) Uuﬁuﬂﬂumm correla-
tion matrix WU ﬁﬂHmZQMﬂWWN@ﬁIﬁWN’]ﬁﬂHW
i1 9 dnmoue ANNNIDUBNINAUANTTRVaIHNNeY
mwﬁu{lmiﬁﬁmmnﬁmwLLﬂiﬂmmamm
PC1 way PC2 il 70.59% At PC1 LAMIARIN
wistlsaureednsusd a* b* C° Usunauusiuals
7 wlesidumimenustendsunduiue H° dou
PC2 1tiuaniennunissuiifiaannan B
saaudefiazanetinsanun Apnuwiile Ad L
wae iwleffusiinvinutie aannnsaLAsLt PCA
a1 Wn‘mm F.CM1 (10/9) ammﬂ@@ﬂmmnﬁﬂmm
mﬂwuﬁfau@mwm@u HesaniFidlefimaealy

WAKNERT 46 AUTUNLAL 1 : (2561).

Guadnties (A a*=-0.08) dawiinneailedvies
3 aneniug agflndlALsiuAe F CM1-7/5-9/PHIL-16,
F CMZ/KT(OF) Way F KAN1/PHI #8X#5 aenls
A miasned PCA ssiinuaso 16 aneniug
il Wnmesdavlvnflianansndangulé ilesnan
dainneusiavaeiug LasunisUulseRug i
mwumnmwLﬁ'mﬂumuﬁ@ﬂﬁuéuﬁm Inel
mnzAifeuazinnianadnualaiu e
dAnnasiugnisfraasinadildrunisiudqeiug
Tae A Bunnuannudualsiu @y was
AR, 2557) (Table 3, Figure 2)

Table 2 Fresh color (L%, a* b*), Flesh Firmness, percentage of dry weight (DW (%) and total soluble solids

(TSS (%)) and beta-carotene content (mg/100 g FW)

Flesh color Beta-
Cultivar TSS DW  Firmness
L* a* b* c° H° Color carotene
F7K—Tone(Cr)or 66.16 13.01 60.23 61.76 77.91 Yellow-orange 0.25 8.69 11.47 167
BK/CP-43/44-15-12  64.54 14.73 7524 76.69 78.91 Yellow-orange 0.32 10.20 17.67 1.59
FSKPS—1—1/6—8/1O 64.28 18.11 73.42 75.85 76.23 Yellow-orange 0.95 8.62 16.76 1.17
FSCH—SA—1—6(13/5) 66.03 17.03 73.19 75.23 76.86 Yellow-orange 0.43 10.29 17.63 1.63
Ra/OL 63.87 16.12 72.99 74.79 77.53 Yellow-orange 0.48 9.63 19.21  1.71
FWCM1—7/5—9/PHIL—16 64.58 9.48 66.48 67.17 81.90 Yellow 032 915 1197 1.52
FSCM1 (10/9) 69.04 -0.08 58.4 58.44 90.08 Yellow 0.14 1111 1439 197
FWCMZ/KT(or) 63.83 3.72 69.83 69.96 86.96 Yellow 0.36 944 1327 1.58
FWKAN1/PHI#8x#5 66.24 7.13 67.02 67.42 83.95 Yellow 029 7.72 1195 1.19
FSCH—SA—1—6(14/2) 65.45 15.18 66.23 68.00 77.04 Yellow-orange 0.38 12.73 18.17  1.90
FSCH—SA—1—6(8/17) 66.15 16.70 68.85 70.87 76.40 Yellow-orange 0.55 11.03 19.17 1.83
FWBK/CP//KAN3(2/11) 66.86 13.36 68.65 62.18 78.95 Yellow-orange 0.56 10.99 18.42 1.96
CM2S #26S 61.12 7.42 73.38 73.77 84.22 Yellow 047 981 1687 1.52
Orange-yel-
FWKAN1/KAN3(9/11) 68.02 14.60 60.82 63.11 71.80 ow 0.63 10.34 17.71 1.63
KAN3-3 66.85 19.13 68.45 71.09 74.37 Yellow-orange 0.46 9.88 14.73 1.64
F_005-1258 62.64 19.38 66.45 69.36 73.55 Yellow-orange 0.71 1229 18.64 1.53
F-test . . . i R j . . . .
CV (%) 7.22 22.08 1013 - - - 25.77 13.68 16.37 12.85
LSD 421 254 617 - - - 0.10 1.24 2.36 0.19

NEwe: ns = LifANLANGNeENaTlTEd1Atyn9aia (non-significantly different), * = HANNLANGNBENITN

WednAtyn &l (significantly different at P < 0.05), ** = SaanuuaAnssas 19l dn ”ty INNEDF (significantly

different at P < 0.01
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Table 3 Principal component analysis of 16 varieties and correlation coefficients of nine traits
Eigen %vari- correlation coefficient
PC PC1 PC2
value ance a* b* c’ h®  Beta-carotene TSS DW Firmness
1 381 4235 L* -0.282 0.309 -0.13 -0.63** -0.64** -0.01 -0.30 0.06 -0.17 0.42
2 254 2824 a* 0415 0.219 0.34 046 -0.94** 0.64** 023 057 -0.09
3 134 1488 b* 0.378 -0.268 0.92**  -0.11 0.35 -0.15 041 -0.35
4 0.8 6.40 c’ 0411 -0.266 -0.25 0.38 -0.15 0.38 -0.46
5 041 4.55 h° -0.350 -0.288 -0.63* -0.25 -0.52* 0.05
6 017 1.87  Beta-carotene 0.397 0.069 0.10 0.55* -0.35
7 0.09 1.03 TSS 0.071 0513 0.65*  0.69*
8 0.04 047 Dw 0.350 0.352 0.33
9 0.02 0.22 Firmness  -0.165 0.490 -
wnnewe): ns = laidlaauuansingedeililudnAtyneada (non-significantly different), * = HAauuansi1vaenail

HedAtyn1eaia (significantly different at P < 0.05), ** = Jmnuuans e altdad1Anydaneals (significantly

different at P < 0.01
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Figure 2 Principal component analysis based on correlation matrix of nine fruit quality traits
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