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Abstract

The study on morphological characteristics of sponge gourd (Luffa aegyptiaca Mill.) for germplasm
characterization and data utilization support for plant germplasm conservation at Genebank of Department of
Agriculture (DOA Genebank) was carried out at Biotechnology Research and Development Office, Pathumthani.
Randomized Completely Block Design with 2 replicates was applied to 13 samples of sponge gourd, comprising
of L4 (Buab Phuang), L18 (Buab Hawm), L20 (Buab Pom), L22 (Buab Sun), L35 (Buab Hawm Yao), L36 (Buab
Hawm), L43 (Buab Hawm Sun), L44 (Buab Hawm Yao), L48 (Buab Hawm), L51 (Buab Hawm Yao), L56 (Buab Hawm
Pah), L58 (Buab Yao), and L60 (Buab Hawm). The result showed that all samples were classified as having a
Monoecious sex type. Petal colour was listed in Yellow Group consisting of Yellow Group 7A, Yellow Group 7B,
Yellow Group 12B, and Yellow Group 13B. Fruit ribs showed superficial appearances. Average fruit weight was
269.662 grams. The average number of fruit per plant was 23. The young fruits had sweet taste and high
nutritional value. The fibers from the mature fruits can be used for body cleaning and household items, etc. It
was also found that L4 had obviously shortest fruit size at 7 cm. The matured seed color of total samples can
be grouped in Black Group 202A, Black Group 203A and Black Group 203B. The average weight of 100 seeds
across all samples was 9.771 grams. The data obtained from this research will be used as a database for the
conservation of Luffa spp. of DOA Genebank.
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viuven fieineneaniin Luffa aegyptiaca Mil. dnegluivanauiv (Luffa spp.) Fadunilslufivsdunad
ihaula fdudidaluanieuturemiviods (Porterfield, 1955) ffaFonmunsasiostuunnaediuly 1wy lunanans
Sund1 viuven viunay lumawmiiesen uzuiu wguiudy wzueesy Tuweuatgmaniald Sen nzeese Wudu
(Thiengburanathum, 1999) wauduliiondes drduduaniivaey mudeiiilenzduduen Taehlull 3 &u du
gouLazpensouivuinegy nasoumedidvinn wauddidesenindes ielulidulomdondunaum wiauuyd
ansadayiinuluna Téun saponins, luffein war mucilage $1uau Téun xylan, cellulose, mannan ae lignin d@auly
wén lauA linoleic acid, palmitic acid, steric acid, oleic acid kay glyceron \Uusu dwsuusylominisemsvesuiu
viey dhuilfiduems fie naseu Fedlaurmalnrunnsuinue viuven 100 n¥y Tndsnuudsianels Alausass
Uszneuseih 95.9 ¥ eslulewsn 2.2 ndu Wi 0.7 n¥u ledfu 0.7 ndu minle 0.2 n¥u ueaiBen 3 fadniu
Woanesa 3 Jadnsu man 0.4 Tadndu Imfiud 1 0.37 Tadnsy Indud 2 0.05 fadnsu luendu 0.2 adniu uaz
Innfiud 15 Sedn3u doyasenumsassnanmseiiaula Ae waaud mnduUsemumewviosine awnsaduwendmn
el dhdanuauldEnwmennavaeaaudnay ensveuiin warayndniauld (nstitute of Thai Traditional
Medicine, 1999) uenannil MHidusninwanifinnidensadmmmaviin 9a Suae Wus (Sarasri, 2001) Uslewives
viuvey wenanuilnana Sellusglenidug 8n e1fiviu nsthdwveddeniesiuiumaun) anuavensasusuas
Lﬂ%‘laﬂ‘ijjﬂﬁﬂiuﬂ%L%a‘uLLﬂﬂ%ﬂizﬁUﬁLﬂmﬂ%‘laﬂﬂiawa\‘ilﬁ%‘laﬂfﬁuﬂiﬁw"] Tuarfuasasalanadad 2 (Siemonsma, 1993)
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aiunsugnuszidudnvagnedugiiingrvesviuven s ddnideiauimalulagdinim famiaunusii
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Table 1 List of Sponge gourd (Luffa aegyptiaca Mill.) collected from Thailand
Code Local name Type of sample Source Province
L4 Buab Phuang Landraces Exhibition Nan
L18 Buab Hawm Landraces Private farm Nakhon Phanom
L20 Buab Pom Landraces Private farm Mukdahan
L22 Buab Sun Landraces Private farm Nakhon Ratchasima
L35 Buab Hawm Yao Commercial variety Local market Chanthaburi
L36 Buab Hawm Commercial variety Local market Chanthaburi
L43 Buab Hawm Sun Landraces Local village Nakhon Phanom
Lad Buab Hawm Yao Landraces Local market Bangkok
L48 Buab Hawm Landraces Private farm Nakhon Phanom
L51 Buab Hawm Yao Landraces Local village Sakon Nakhon
L56 Buab Hawm Pah Old landraces Private farm Sa Kaeo
L58 Buab Yao Landraces Local village Sa Kaeo
L60 Buab Landraces Local market Sa Kaeo

a <
Nan1sANEILazITl
M3UsTfiudnvuedugIUIvEIUILTIeN 311U 13 ega (Table 1) wudissezdunduiuvienfiiUasidug
AN 75 — 100 wWesidud dulugudniininueen 80 - 100 wWosidud d1uiu 11 feege Anduieeas 85 wavil
AgeNENT 80 Wesidud 1w 2 e Andusesaz 15 Anadsvesnguiniu 90 Wesidus waniugldialu
nssenasausn 5 Ju Taedvedluidsadudifongy Green Group 137A 1378 138A ua 138B kazdhandiuszwitean
grermniwedluifisseglurasmunatiosndt 2 s 13 e (Table 2)
nMsvszdudeiugnasuiuvenssenaiydvladuddu wuih viurenidnuneidunassyiladuuy
X | Y & 2 & o . P o . pRp=y o o o &
\iog (prostrate) JUsslupglavsaidndanm (reniform) aenadasiu Mavi et al. (2021) Aifnwdnuauzyseaniugues
vIuren Fmui anvagidevesuiunenidnwviuadunisesyivlawuuides Inedizusisluduwuy reniform
Wity lneldaregadudifervuiuivun 4 feg1e Taun L35 (Uiuneuend) L36 (Uauvew) L51 (Uauviens)
way L60 (Uruvien) vavaulvadiveulundnidudiuiu 11 deds ey L4 (Uauwis) way L 22 (uaudu) nilveulu
a 1 o A 1 9 v o o & 1 a A a
SEU VU 13 Megsdivuiundaassnuniiluties uwanluau anueniuluwdei 8.608 wufiwes lng L20 (VU
Uaw) fianuemiuluinniign fe 10.850 wwufwns ANuEIUTowadeveIuIy 13 Mg Ao 10.196 wuRAT way
Wulugudnaawuae e 4.778 wufuns JUsiaduilidnuaeimviey (Table 2 uag Table 3)
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Table 2 Morphological characters of 13 sponge gourd (Luffa aegyptiaca Mill) accessions at seedling and vegetative growth stage since March to July 2018 at Biotechnology

Research and Development Office, Department of Agriculture, Pathumthai Province

Cotyledon Petiole Internode Stem Cotyledon
Local Cotyledon Cotyledon Stem Leaf
Code length length length diameter  Size (ratio of Habit
name width (mm) color shape shape
(mm) (cm) (cm) (cm) length/width)
L4 Buab Phuang 51.89 ab 32.50 ef 7.30 ab 10.40 bcd 3.69 ab 1.60 Green Group 1388 Prostrate  Angular  Reniform
L18 Buab Hawm 50.94 a 27.32 ab 6.55 a 10.15 ad 3.54 a 1.86 Green Group 137B  Prostrate  Angular  Reniform
L20 Buab Pom 51.37 a 27.25 ab 10.85 de 8.05a 4.40 a-d 1.88 Green Group 138A  Prostrate  Angular  Reniform
L22 Buab Sun 52.70 ab 27.41 ab 6.50 a 9.00 ab 3.96 abc 1.92 Green Group 137B  Prostrate  Angular Reniform
L35 Buab Hawm Yao 51.30 a 26.31 a 7.75 abc 11.50 de 4.24 abc 1.95 Green Group 137B  Prostrate  Angular  Reniform
L36 Buab Hawm 51.95 ab 29.08 bc 10.00 cde  10.95 b-e 5.85¢ 1.79 Green Group 137A  Prostrate  Angular  Reniform
L43 Buab Hawm Sun 61.03 c 32.90 f 12.25e 10.15 ad 5.01 cg 1.85 Green Group 138A  Prostrate  Angular  Reniform
L4q Buab Hawm Yao 52.09 ab 29.45 bcd 8.00 abc 1275 e 5.42 d-g 1.77 Green Group 137B  Prostrate  Angular  Reniform
L48 Buab Hawm 54.45 ab 31.68 def 575a 11.25 cde 4.67 b-e 1.72 Green Group 137B  Prostrate  Angular Reniform
L51 Buab Hawm Yao 55.71 b 30.12 cde 7.65 abc 9.95 ad 5.49 efg 1.85 Green Group 138A  Prostrate  Angular  Reniform
L56 Buab Hawm Pah 63.80 ¢ 3298 f 10.55 de 9.50 a-d 5.36 d-g 1.93 Green Group 137B  Prostrate  Angular  Reniform
L58 Buab Yao 53.26 ab 28.67 abc 9.50 bcd 9.75 ad 5.74 fg 1.86 Green Group 138B  Prostrate  Angular  Reniform
L60 Buab 64.73 c 3395 f 9.25 bcd 9.15 abc a.77 cf 1.91 Green Group 137B  Prostrate  Angular Reniform
Mean 55.02 29.97 8.61 10.20 4.78
Ftest > o > * %
V¥ 3.0 35 11.4 8.7 9.2
(%)

v« coefficient of variation, Means within columns and rows followed by the same letters are not significantly different at 5% level probability using DMRT.
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Table 3 Morphological characters of 13 sponge gourd (Luffa aegyptiaca Mill) accessions at vegetative and flowering growth stage since March to July 2018 at

Biotechnology Research and Development Office, Department of Agriculture, Pathumthai Province

Dorsal
Leaf length  Leaf width Leaf leaf Ventral leaf Leaf Male
Code Local name Leaf spot color flower Flower color Sex type
(cm) (cm) margin  pubes  pubescence lobes atio
cence

L4 Buab Phuang 12.70 ab 12.50 ab Green Smooth Low Low Shallow High Yellow Group 7A° Monoecious
L18 Buab Hawm 11.40 a 11.65 a Green Dented Low Low Shallow High Yellow Group 7A Monoecious
L20 Buab Pom 13.05 ab 13.90 a-d Green Dented Low Intermediate  Shallow High Yellow Group 7A Monoecious
L22 Buab Sun 12.75 ab 12.75 abc Green Smooth Low Low Shallow High Yellow Group 7B Monoecious
L35 Buab Hawm Yao 17.00 cd 18.75 e Green and silver  Dented Low Low Shallow High Yellow Group 12B Monoecious
L36 Buab Hawm 13.85 abc 14.45 a-d Green and silver  Dented Low Low Shallow High Yellow Group 7A Monoecious
L43 Buab Hawm Sun 13.65 abc 15.30 a-e Green Dented Low Low Shallow High Yellow Group 7A° Monoecious
L44  Buab Hawm Yao 17.50 d 15.55 b-e Green Dented Low Low Shallow High Yellow Group 7A Monoecious
L48 Buab Hawm 13.25 ab 12.75 abc Green Dented Low Low Shallow High Yellow Group 7A Monoecious
L51 Buab Hawm Yao 16.35 bcd 16.80 de Green and silver  Dented Low Low Shallow High Yellow Group 7A° Monoecious
L56 Buab Hawm Pah 16.10 bcd 16.30 cde Green Dented Low Low Shallow High Yellow Group 13B Monoecious
L58 Buab Yao 12.25 a 13.00 abc Green Dented Low Low Shallow High Yellow Group 7A Monoecious
L60 Buab 14.25 ad 14.50 a-d Green and silver  Dented Low Low Shallow High Yellow Group 7A° Monoecious

Mean 14.16 14.48

F-test * *

V¥ 10.7 10.4

(%)

v« coefficient of variation, Means within columns and rows followed by the same letters are not significantly different at 5% level probability using DMRT.
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S¥8¥YRaNADNUILNANTY 13 #0873 wuln H8nsnenimareyisedugs dslasvialy inAnanaesuly
Usenausiy Androecious (ABNINARBENNFED) Gynoecious (ABNLWALEDE19LAEI) Andromonoecious (ABNLNARLAE
ABNNTEANELUNAURABE UUFA LRI 1) Gynomonoecious (ABNFLdeuLaY mﬂﬂivmmwﬂﬁ’umaﬂ'uuf?’fmﬁmﬁu)
Monoecious (maﬂLL&JmWﬂaasmmummau) kay Hermaphroditic (Aanngwne fivia anther uay ovary) 31nN13UTELEU
SnunuzszazeaNABNYBIUILMBNT 13 Fa81e WU meamﬂmmu Monoecious dvasndunenineglunguainiio
30 Yellow Group wuseanilu 4 ngu Usenausie ﬂfjiJ‘Vl 1: Yellow Group 7A g L4 (U3uma9) L18 (uruviey) L20
(Uuilaw) L36 (Lauview) L43 (Uiuviewds) Lad (Uuvess1a) LA8 (uauview) L51 (Lauviaend) L58 (Uauen7) way
L60 (Uausten) ngufl 2: Yellow Group 78 léurl L22 (Waudu) nqufl 3: Yellow Group 128 lén L35 (Uauvens)
way ﬂajuﬁ 4: Yellow Group 13B laln L56 (Uaunesin) (Table 3)

szevAnnauaziuien nud mmgEaede eyl 62.683 wutns wiseenidu 5 ngu Useneude naui 1:
waduann Tun La (uaumy) dadu 8 Wesdud nauit 2: wadu éud L22 (L1udv) uax La3 (waunondy) Aadu 15
Wesidud nauil 3: wasmavunana Tiun L18 (Uauview) L20 (Uavden) wag L36 (Uauven) Amlu 23 Wesidud naui
4: wag Ll L35 (Uauviessnd) L4d (Uauviesend) L48 (uruvey) L56 (uauvendn) L58 (Uuena) uag L60 (Uiuview)
Anidu 46 Wedldud uazngudl 5: waw1aunn LHuA L51 (Uauviensnd) Andu 8 Wedidud Tnefinnunsmainded 5.22
wuRuns FelndifestunanisneanunmauIuien e Sangma et al. (2020) fifldnadedl 5.58 WwuRwas VU
vesmniegsdisussiunanay Tnsanueniunaeds fe 8542 wufwns nsuenvesinusasennuainegly
sefuenn dndlufisUiagrunadiunenduinuariuwarsUistmednindiulidnvasnen sUimadulgdu
sUnselUiSea813 (elongate slim) Anilu 46 Wosidud dnlvgilsosdunainy (superficial) (Table 4) hwinnaladeves
VU 13 Foge Ae 269.662 n¥u uazduusareduedY Ao 23 na savAnaszesnaseudulngisaviAvaiu vn
fhoghadiarmudauFenagilsyiutiunans Taswdavesuiunessia 13 faegns Smeglunduidt vie Black Group
$1u3m 3 g Ngudl 1: Black Group 202A 16 L4 (Uauma9) L18 (Uauview) L22 (UaUAL) L35 (Uauvonsm) L36 (Uau
veod) Lad (vauvenana) L4s (vauview) L51 (Vaunened) L56 (uauvaun) L58 (Uvem) uag Leo (Uuniaw) ﬂa'mﬁ' 2
Black Group 203A lauA L20 (’U’JU‘LJE)EJ) LLa”ﬂaM‘V] 3: Black Group 203B laun L43 (mwamau) ANeTIEARAeT
11 fiafans Anunasdainded 7 Saduns dwiin 100 wn wis 9.77 n3u (Table 5)
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Table 4 Morphological characters of 13 sponge gourd (Luffa aegyptiaca Mill.) accessions at Fruit and havest stage since March to July 2018 at Biotechnology Research and

Development Office, Department of Agriculture, Pathumthai Province

Fruit Fruit Peduncle Peduncle Blossom Stem-end
Code Local name length width length Peduncle separate en?i fruit Fruit size Fruit shape Fruit ribs
(cm) (cm) (cm) shape from fruit fruit shape
shape

L4 Buab Phuang 7.00a 4.88 bcd 5.10 ab Round Difficult ~ Rounded  Rounded Very short Elliptical Superficial
L18 Buab Hawm 58.75 d 330 a 6.45 bc Round Difficult ~ Rounded  Rounded Long Elongate slim Superficial
L20 Buab Pom 44.75 ¢ 571 ef 6.40 bc Round Difficult ~ Rounded  Rounded Medium Elliptical Superficial
L22 Buab Sun 29.05b 461b 380 a Round Difficult Flattend  Rounded Short Elliptical Superficial
L35 Buab Hawm Yao  118.00 j 4.78 bc 7.00 c Round Difficult Pointed Rounded Very long Elongate slim Absent
L36 Buab Hawm 4295 c 470 b 1575 e Round Difficult Flattend  Flattened Medium Elongate elliptical Absent
L43  Buab Hawm Sun  34.10b  5.30 cde 5.90 bc Round Difficult  Rounded  Rounded Short Elongate tapered Superficial
Lad Buab Hawm Yao  66.70 e 571 ef 6.80 c Round Difficult ~ Rounded  Rounded Long Elongate slim Absent
L48 Buab Hawm 54.95d 545 e 4.15 a Round Difficult ~ Rounded  Rounded medium Elliptical Superficial
L51 Buab Hawm Yao  103.05i 6.30 ¢ 735c Round Difficult ~ Rounded  Rounded Very long Elongate slim Intermediate
L56 Buab Hawm Pah 74.25f 538 de 16.75 e Round Difficult ~ Rounded  Rounded Long Elongate tapered Superficial
L58 Buab Yao 95.58 h 6.08 fg 10.00 d Round Difficult ~ Rounded  Rounded Long Elongate slim Intermediate
L60 Buab 85.75 ¢ 5.65 ef 15.60 e Round Difficult ~ Rounded  Rounded Long Elongate slim Superficial

Mean 62.68 5.22 8.54

F-test " > >

V¥ 4.8 4.5 7.5

(%)

v« coefficient of variation, Means within columns and rows followed by the same letters are not significantly different at 5% level probability using DMRT.

Table 5 Morphological characters of 13 Sponge gourd (Luffa aegyptiaca Mill.) accessions at Fruit and havest stage since March to July 2018 at Biotechnology Research and

Development Office, Department of Agriculture, Pathumthai Province
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Fruit weigth Fruit per Seed Seed 100-seed  Seed size Seed color Flesh taste Skin hardness
Code Local name (Gram) plant length width weigth
(mm) (mm) (Gram)
L4 Buab Phuang 61.10 a 92.48 h 997 a 583 a 8.38 ¢ Medium Black group 202 A Sweet Intermediate
L18 Buab Hawm 222.75 bc 13.98 ab 10.02 a 6.48 b 9.40d Large Black group 202 A Sweet Intermediate
L20 Buab Pom 205.35b 21.96 efg 10.39 ab 6.53 b 743 b Large Black group 203 A Sweet Intermediate
L22 Buab Sun 227.70 cd 19.99 def 10.23 ab 6.94 c 6.70 a Large Black group 202 A Sweet Intermediate
L35 Buab Hawm Yao 453.00 h 13.46 ab 12.70d 7.77 ef 15.40 ¢ Large Black group 202 A Sweet Intermediate
L36 Buab Hawm 217.61 bc 15.99 bc 11.77 7.370 de 11.55f Large Black group 202 A Sweet Intermediate
L43 Buab Hawm Sun 241.53 de 23.48 fg 10.80 b 7.05cd 8.40 c Large Black group 203 B Intermediate Intermediate
Lad Buab Hawm Yao 421.00 ¢ 16.50 bcd 13.24d 7.62e 10.30 e Large Black group 202 A Sweet Intermediate
L48 Buab Hawm 249.38 e 14.98 bc 10.53 ab 6.42 b 855 ¢ Large Black group 202 A Intermediate Intermediate
L51 Buab Hawm Yao 369.80 f 15.47 bc 12.82d 851¢ 10.52 e Large Black group 202 A Sweet Intermediate
L56 Buab Hawm Pah 208.18 b 25.99 ¢ 10.46 ab 6.47b 11.30 f Large Black group 202 A Sweet Intermediate
L58 Buab Yao 375.88 f 18.50 cde 10.56 ab 7.37 de 7.65b Large Black group 202 A Sweet Intermediate
L60 Buab 25235 e 10.98 a 12.86 d 8.13 f 11.45f Large Black group 202 A Sweet Intermediate
Mean 269.66 23.37 11.26 7.11 9.77
Ftest o o > o o
V¥ 2.9 4.16 2.2 2.4 2.8

(%)

v« coefficient of variation, Means within columns and rows followed by the same letters are not significantly different at 5% level probability using DMRT.
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L18 L35 L44 L51 L56 L58 L60

Group IV

L20 L36 L48 L22 L43 L4

Figure 1 Fruit characters was divided into four morphological groups follows:
Group |: Long fruit group, The fruit is longer than 55 cm with Elongate slim or Elongate tapered fruit shape. (7 samples)
Group ll: Medium long fruit group, The fruit is between 40-55 cm long with Elliptic or Elongate elliptical fruit shape. (3 samples)
Group llI: Short fruit group, The fruit is between 10—40 cm long with Elliptic fruit shape. (2 samples)
Group IV: Other characters group, The fruit is less than 10 cm long with Elliptic fruit shape and multiple fruit set per inflorescence. (1 sample)
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