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Effects of Growing Substrates on Plant Nutrient Yield and Yield Component

of 4 Melon Cultivars (Cucumis melo L.) under the Soilless Cropping System
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Abstract

The purpose of this experiment was to study the effect of growing substrates on growth and qualities of
yield of four melon cultivars. The experimental setup was 5 x 4 Factorial in Randomized Complete Block Design
with 4 replications. Factor 1 was 5 growing substrates including coir dust, sand+coir dust, sand+husk charcoal,
sand+vermicompost and sand+filter cake ratio of 1:1 by volume and factor 2 was 4 commercial melon cultivars
(Kimoji, Marriage, Emerald Sweet, and Galia). The result revealed that the macronutrient concentrations of nitrogen,
phosphorus and potassium of melon leaf at 8 weeks were between 3.29-4.45,0.41-0.65 and 2.62-5.94 %,
respectively. Among all given substrate treatments, sand+filter cake gave the highest fruit weight. Observations on
width and length of fruits showed that galia cultivars grown in sand+filter cake gave the largest fruit size. Kimoji had
the highest peel thickness. Interactions were found between cultivars and growing substrates on pulp thickness.
Growing Marriage cultivar in sand+vermicompost gave the highest peel thickness. Kimoji grown in sand+filter cake
and sand+vermicompost produced high amounts of total soluble solid. The study of growth yield and yield qualities
showed that the sand+filter cake gave the best yield and yield qualities. Correlation tests indicated that yield and
yield qualities of melon depended on contents of macronutrients in melon leaf. Therefore, the use of growing
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substrates was sand + filter cake helps to increase the yield of all 4 varieties of melon and recommend farmers and

people interested in melon production.
Keywords: Melon, varieties, growing substrates
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Ha wudl n1sUgnueameludaguan nienauyeuznig
NIWHANWNAUKT hagnTIenauyaldifioudu waznsienay
n1nngnaudeslvinugINauINniUgnluyeueniiie
adufgreg1eiitdudAgyn1eaiin (p<0.001) dawavinlrindny
ATNNALRAYLYNAY 17.09, 16.92, 16.78 Wav16.68 %il.
Ay drudagugnyenznin ashliuaamaiiniue
wamaam‘wammﬂ‘u 15.23 w4 LmevﬁwuﬁmLawﬂﬁlw
mmmawamaaawammﬂu 17.95 %.41. 50909U1ABLALNA
WugAlid Wuduasien uariudiduiida ain Falwmnueona
WA 16.35, 16.16 war15.70 9u. auadu n15ldian
UgnusenaunInagneaudee mmumiﬂammqmmwwuﬁ:
ndey wwlmamanwaLaaaawammmu 19.37 a1,

A RIRIT FYSTAIT It R NIC e
Janugnynviialdanunuivienlduandisfunisadia
(p<0. 001) &999nN5ANE WU Wugvasumanaiinayinli
mwwmLﬂaﬁmLLmﬂmaﬂuamwwammmmaaam 10g
WugAld siugnude waztduiisa a3 Wanunuldenves
LmemaaaaaLmﬂ‘U 6.90, 6.80 Uay 6.11 ual. ANEGU
duiuguusien mmmummaamaaammam Wiy 5.59
3. m%umamamﬂan"l,mwamamwwmsumLﬂaanumm
e Lﬂumammﬂaﬂwmwﬂiumwuﬁmammmm

Ao nunefisses LﬂULﬂ‘c’J’J‘W‘U’J’] Tain)
Ugnuaziuguaawngne mamkumamwmmmammLLm
e E?NNGIMWJ’]@JMU’]L‘LIEJGUENLLGNLVlﬂLLGmG]’NﬂuE]EJNiJ
uamﬂmmmaaam (p<0.001) (Table 4) maamﬂaﬂmw
NEUNINAENBUSDY WaznIenaNyaldiiou dwalFumanad
mwwmmmaaammam (34.63 uaw34.21 4a1.) AINAIRY
S09RNABNI BNANLNAULNT HAuuLTeLdEinfy
32.09 . dudagugnyonsning uasnIIENaNyENENiN
‘Lumm‘mmLual,aaauawammﬂu 30.36 Wa29.99 uyl.
AUGIFU ‘Umu‘VlﬂﬁUaﬂLLmL‘I/IﬁW‘lJSLLJJiL’e]ﬁ] wazugoudsa
an IwmwwmLuaﬁuaumamﬂmﬂmmLmﬂu 34.44 uas
34.16 U3, MUFIRU iaﬂaammwuﬁmLasfl,wmmwmma
YDIAUNAVINAY 32.19 111, muwuamim‘mmmwmma
%ammmﬂuaawammmu 28.23 3. Luaqmmtmmv*iwumm
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Table 1 Nitrogen, phosphorus and potassium contents in leaves (%) of various melon cultivars at week 8 in different

growing substrates

Nutrient concentration
in Melon leaves at 8 weeks (%)

Nitrogen concentration

Phosphorus Potassium
concentration (%) concentration (%)

Growing Substrates (G)

coir dust 3.738 0.498 4.17”
sand-+coir dust 3.86% 0.47¢ 3878
sand+husk charcoal 3.768 0.47¢ 3.47¢
sand+vermicompost 3.68¢ 0.488¢ 4174
sand+filter cake 3.63¢ 0.62% 3.49¢
F-test *x *x *x
Cultivars (Q)
Kim 3.95b 0.49¢ 4.742
Mar 4.07@ 0.552 3.65°
Eme 3.46¢ 0.474 3.67°
Gar 3.49¢ 0.53P 3.26¢
F-test *x % P
Interaction (CxG)
coir dust*Kim 4.459 0.49%¢ 5.94¢9
coir dust*Mar 3.85°f 0.54<f 3,509
coir dust*Eme 3.33/% 0.48%h 3.81%"
coir dust*Gar 3.28/% 0.47" 3.44h
sand-+coir dust*Kim 4.159< 0.41m 5.20°
sand-+coir dust*Mar 43390 0.519¢ 328k
sand+coir dust*Eme 3.59% 0.4487 4.12<f
sand-+coir dust*Gar 3379k 0.520d 2.89x!
sand+husk charcoal*Kim 3,68 0.4587 3.90%¢
sand+husk charcoal*Mar 4.119¢ 0.49% 3141
sand+husk charcoal*Eme 3.49%H 0.45% 3.68°
sand+husk charcoal*Gar 3.77¢8 0.519¢ 3.13
sand+vermicompost*Kim 3.81°¢ 0.47h 4.21c¢
sand+vermicompost*Mar 3.96¢ 0.56% 4.61¢
sand+vermicompost*Eme 3.38%% 0.397 4.25<¢
sand+vermicompost*Gar 3.58% 0.53 3.61%
sand-+filter cake*Kim 3.47¢h 0.65° 4.44d
sand-+filter cake*Mar 4.089¢ 0.63° 3.71¢
sand-+filter cake*Eme 3.499 0.599< 2.62!
sand+filter cake*Gar 3.47%H 0.619° 3.21M
C.V. (%) 9.702 8.622 19.61

Different letters were significantly different by DMRT, * = significant at p<0.05; ** = significant at p<0.01;

ns = Not significant at p>0.05

AruTUTeILAanA (USinamesuderiazanetilé)
fanuuansisegreiitdudfyn1eadis (p<0.001) Inenisugn
uaanAluianugnynIeNanyuuE i1 NIENANLNAULKT
mwwamalamau uazeund1 fUnavodiiazae
fhidade 15.37, 15.16, 14.61 way14.33 Wedduduing
puddiu Sannniredredideddymieada WeSeudiou
futanugnusienauninazneudes duluiunameuda
a.umamlﬂm‘vlam Wiy 13.99 Weslduduing dauunaine
fusAld waeiugnude Wsinawesudeiaransthinfy
15.67 uaz15.14 Wedifudving audrsy gandniuguas
109 uagiugiduiifaegailduddgmeata (9<0.05) awug
FnaniliUsinaesudsitazaneh iy 13.88 uax13.61
Weoilduduind mudrdu eraluwngdnyuyvesuaia
winzatgiuggnatuaulaednvazlanIENIeiugNIse ¥4
Auvududsddymsnununwkanan Tnewuin uns
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tnalun a 4 cantalupensis, reticulatus W& g inodorus
Uﬁmaummiulwmmsa ammmaﬂﬂma (Kyriacou et

al., 2018) maaﬂﬂaamu Nunez- Palemusr wagAe (2008)
3189771 Lmamau,mmmﬂ o ummaaﬂma nglaa uay
WSnlna szmLﬂummammﬂmmwﬂumwaamama Tnethena
ylasavzay avluszninedifiniswauina ﬁnmmmmaﬂaiﬂa
LL?HuWiﬂI‘VIﬁ mmlﬂ%amamﬂmnmimmi’]uwﬂmah
syeyil Immmaﬂﬂsauu AINARB AU TUYDINALALNA
miauamiﬂsammmuiuaiulwﬂ LazgNAIUANAINGDTuY
waziovlesivatssie ‘L}E]ﬂ"\]’]ﬂ‘u nsay ammmaajfﬂlm‘u
nansenuanYadensdaandenuwaynieassinet daduld
ludimmiadeafuiu Chikh-Rouhou uazAy (2019) ) 7iler
naNIin ﬂ”liL‘UaEJULLUan’Nﬂmﬂ’]W“UENB\IaB\IamLLGNLV]FI‘LMLU‘N
B\Iaﬂ,ﬂﬁ]’lﬂaﬂ@mﬂmﬂWNﬁﬂiiﬂJ%%U%@u A3INUVOINY LAY
Aandey fau ﬂ’]ﬁL%ifULG]'UIG] Yhviinuagn vunana A
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wnilena uarUSunamewdiiavareinld e1afunamnain
miaﬂm‘ummaaﬂwmuﬂsumwuﬁ‘uammmm

mmmwamama amﬂﬁmaumawamwmw Y
VDWAUALNANUTING 4 awwuﬁuuwuﬂLaaaﬂﬂamamu
Feldunnanefunisada LLmiuaaumaqaamﬂamma YN
NUINTanUgnnIgRaNNINAY ﬂauaaaimwuﬂﬁuammm
mmjaﬁqmme;i’mmﬂs‘h%’umuauaamﬁmﬁ’u Tangsuwan
waz Sangmanee (2018) ¥N13ANIENIIEIUVDININAZNOU
2080BNTATUAULINANENLAL AN INVDILAUNANUTALYT
nsldfunas : nMnagneudes (1: 1Imﬂﬂimm wﬂummm
Y08y vandnuandn was mmmmwam fo 186.25
WWURLNAST, 1,713.3 A5U ag 15.10 % L‘LJEJiL“U'um“UiﬂsZJ ‘m
VALY meimmLﬂmaﬂﬂi‘uﬂinmuLwaiﬁuﬂWiﬂaﬂLmeﬂ
AU NNALAY mmmamawmmuﬁmLawﬂaﬂimamﬂaﬂ
NIYNAUNINAZNDUD DY Iwummsua&maslmuwam drumnu
wu%ﬂaaﬂmauwmﬂ WUSﬂIM‘\]quMﬂﬂﬁJMuWL’LJaEJﬂﬁWI?IG]
Lmemmmmu’]LuamaqLLmmﬂuuuﬂgauwuﬁﬂusumw
WuﬁLLauaamﬂaﬂWU’mamUaﬂmwmauuaiamaumuﬂiﬂu
miﬂaﬂLLmLwﬁwuﬁLmeﬂmmwwmLuammm UTunal
Yoaudefiay mamlmammmﬂ wmnamﬂaﬂwﬂmumi‘w
ﬂimmmawuwauawmlmmmeamuaamﬂaﬂmwwam
NNAENDUD DY muwuﬁsuaqLmeﬁWU’nﬂﬁUammeﬂ
‘W‘LJﬁﬂhJﬁ] warnBeaslisnamendeias mauﬂmawam
uaﬂmﬂuuuﬂgamwuﬁﬂuiumwwuﬁuauaamﬂaﬂ‘wmw X
wanugAlInUgnluTanugnnsenauyeugni nsexay
ua’l,amaumu LaENIUNANNINAZ snoudoslisuowuded
az mamlmawam maﬂwmvmwmwﬂanmmmlmLm
Yhwednwa m’mn’mu,a AINNETING mwmmuma AU
Lﬂaaﬂ aamuie wazUSinameudsiiazanoinld dasei
ﬁuuaaﬂuaﬂwm Usedniug Fowanareiuluunsas gug
(Chalmongko ,2001)

MIATEYAULR NaRAALADIRUTENBUNANER WU
’JamJaﬂmwwammﬂmvﬂauaasﬂwmmamimmawawam
ey amﬂiuﬂawamamwamme&mﬂmamﬂaﬂ%muwma
RIENGAN e smmmamﬂanwuaﬂﬁuaamduﬂmuu a1
mswuﬁﬁuaau,mamﬂuumuﬂuaﬂwmwﬂiumwuﬁmuLLma a1
Wug Imawuﬁﬂwummma mmwmma wasUnnveuded
a‘vamuﬂmmwamﬂawuﬁﬂ%aa Fq Kinoshita uay Masuda
(1985) ﬁmﬁmiauammmduma m%uaaﬂuawwuﬁ LU
Wug makuwa Suavautma (sucrose) 1u5u8uLLiﬂ‘UENﬂ’1‘§
L35y mu var. reticulatus, cantaloupensis W indorus A%
LimﬁuﬂQJUWI’mIUiuEJuﬁW/l’lEJSZJENﬂ’ﬁLﬁ]iEULG]UIGI Wity
Bos (1986) mmaaﬂﬂaﬂLLmmmaaamawué’lumiauma e
EC 4-8 dS/m W‘lmmmmmmaqLmeﬂﬁuuaaﬂumawuﬁ
lngiug Hoan Tiduiuwasiedugandiug Galia (5730)
Uimmmmaﬂ,uwammﬂ (11.7:10.6%) WAYUIAKALANATI
(549 nsu: 1118 ﬂill) dlodn EC 49N 6 dS/m IuuNase
AuYes Wug Galia azanas saﬂmmmwuﬁqﬂim

3. AranduniussnINs19a mMITiTUazasATIENaY
HARERASINA

NsBATIERAENdUIUS seninesmermsialuly
fiszez 8 dUaMIRUBIAUSTNOUNANAALALNA (Table 3)
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WU UimmﬁmiwumLévauiuIULLanmﬂum’mauwuﬂum
mﬂﬂuamauuamﬂwmaaamﬂwimmmaumwaumauﬂm
(ANUWI) mauuamaLmqmﬂsual,l,ammamuwuﬁmﬂu
0.484 ﬂemﬂEJEJdﬂimmﬁmiwLmamwﬂﬂwmﬂ \owaves
L NAREBNAnIA TR N Al donadas
U Chantaksinopas &g Kosiyachinda (1987) 31891471
Usinamewdsiavarsi st ufinduludnidl o d 14
ImamwmwﬂaawumﬂaﬂaImmm%amﬂwUsmm
Yoaudafiaz msmlmmmm’lmiumwmaawlﬂaﬂ8
TnunaLdol LummﬂLuaaamaﬁlmuiwLmamﬂmwmu w
q}aaa«mwwmma wlls uazldsiiu amsumsmaauy&na
ﬂ’mWamﬂ’L'U"L‘LJé’mau’m%uﬁﬂﬁﬂ%mmmmLlfﬁaﬁa aneula
meu uaﬂmﬂuuﬂ‘immiwLmamawavaﬂumawaumm
Lﬂwuaaﬂmmmwmamamu,mmﬂ fio msmmmanﬂimm
¥amna (total sugar) Usunavesudefiazanedn e (total
soluble solids) nsAngA1dn (glutamic acid) nsAuaaUIAn

(aspartlc acid) aza1iu (alanine) way msﬂiunauhmiwa
weALYA (volatile actate components ) Tughwilena vl
saRnuasindunenindu uilifanudeitestunisiiy
YUINVDINALALNA (Lin et al., 2004)

druvTunusmreanesaluluununainuduiug
”wauamﬂﬂuasmmuamﬂmmnaamummumLﬂaaﬂsuama
WAL GUﬂLLammamuwuﬁLmﬂU 0.499 nanfedainiy
meuﬁmv\laamiﬂuiummu mmuu%’daaﬂmmma
waanAszLinuInTunulugae 1esannweanedaiiu
psAUsznoUddAgvesBunivanslunsruIuNIuNIUeATY
Fefunumlunsguiunisduasiziuaiuaznisniela

‘uaﬂﬁ]’]ﬂuu‘WaﬁI‘WaWWlNL‘lJuaﬂﬂUi“’ﬂE]U"UEJ\‘IL'EJEJmJ
wag Sunuivlunisaraaiosnmvenie (Kakie, 1969)
aamﬂaaﬂﬂu Osotsapa (2009) sreunilefivldsuans
WEJaL‘V\Imiumawawmwmuwmsvmmwmwaa TAwavinle
uiavauduvemeaneaiuiu Tnsansussneveiiunid
weala (P) Hunumarupunisduasizsiuleluneila
wanas (amyloplasts) veuieifeazan urdfiwledsunn
Wuldauiiuanuaenis Nvavavaudiuiuveseanasa
Tuwdalea

duinasmlulanaululuunanaiiauduius
Iuwmnﬂuammuamﬂmmaamﬂumwunﬁumwaamtm
e muammamuwuﬁmmu 0.486 ﬂmmamﬂimmﬁm
Tulasiaululudiunn umuﬂmaamaammmﬂ Jzifiunnty
auluaae uam]'1ﬂuuwmmimmﬁmluimmuiu‘lu
LLmawmmm'1:uamwuﬁ“[,uszmmﬂﬂwimmﬁmmaﬂ/\laiﬂﬂu
LA BauanIFnavELTLEAY 0.0140 nanReBIUSna
s1glulasiaululuiiinn Ysnasmreaviedaluluunmaas
Aunniunulude Wesanlulpsaudussdusenouros
nsnordlu WUsAu maslsilaa nsadlanddn wazieulvsilufiy
duasunisasuiulavesendeulunasis Sualnenseie
msLU?{ﬂuLLUaamﬁUizﬂawgu@ﬁdwaﬁq AsnUSu
TUsAu n15taseyaeslu Avdiunlu (Leaf area index) way
nsdaasziuasgns druunanailesululasiaunnifvly
sgyiliadulivualug) Tunundlisndy drsteuavinusus
#1 (Chaimongkol, 2001)
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Table 2 Yeild and yeild components of various melon cultivars at the harvest in different growing substrates

Yield and Yield Friut fresh Friut width Friut length Peel Flesh Total
component weight (cm) (cm) thickness thickness soluble
(9 (mm) (mm) solids
(% brix)
Growing Substrates (G)
coir dust 1115.318 13.73¢ 15.238 6.71 30.36¢ 14.33/8
sand+coir dust 1305.61* 15.228 16.92% 6.15 29.99¢ 15.37A
sand+husk charcoal 1287.174 15.378 16.78" 5.87 32.098 15.164
sand-+vermicompost 1349.03* 15.368 16.68" 6.58 34.217 14.61%8
sand-+filter cake 1370.117 16.077 17.09* 6.45 34.63" 13.998
F-test *% % % ns % %
Cultivars (C)
Kim 1214.26 15.05° 16.35° 6.90° 28.23¢ 15.67°
Mar 1329.73 14.73° 16.16° 5.59¢ 34.44° 13.88°
Eme 1254.29 14.12° 15.70° 6.11b¢ 34.16° 13.61°
Gar 1324.30 16.70° 17.95° 6.80° 32.19° 15.14°
F-test ns % % % % x
Interaction (CxG)
coir dust*Kim 1035.60 14.03¢% 15.804 7.11 21.95m 13.10%7
coir dust*Mar 1332.00 14.17¢% 15.437f 5.28 35.170¢ 15.9890
coir dust*Eme 1068.03 13.13% 14.47 6.58 34 550 12.8°f
coir dust*Gar 1025.60 13.57/¢ 15.23¢F 7.87 29.76/* 15.459¢
sand+coir dust*Kim 1266.67 15.67<d 16.73¢ 6.55 26.92! 16.179
sand-+coir dust*Mar 1178.13 14.49% 16.00<f 5.33 32.00 14.58%f
sand+coir dust*Eme 1433.83 14.03¢% 16.40¢ 6.39 31.34%7 15.009¢
sand+coir dust*Gar 1343.80 16.70¢ 18.532P 6.33 29.7V* 15.719
sand+husk charcoal*Kim 1183.77 14.90% 15.93% 6.23 28.39K1 15.559°0
sand+husk charcoal*Mar 1383.53 14.819 17.1304 5.98 30.347 14.86%°
sand-+husk charcoal*Eme 1230.00 14.80% 16.30<° 479 36.04° 15.019°
sand+husk charcoal*Gar 1351.37 16.97° 17.730< 6.48 33.58% 15.2394
sand+vermicompost*Kim 1261.87 15.40% 17.075¢ 7.41 30.5177 16.937
sand+vermicompost*Mar 1355.00 14.83%f 15.80%f 6.14 38.15° 12.41¢f
sand+vermicompost*Eme 1375.97 13.7/3 14.97¢f 6.00 32.57¢h 14.50f
sand+vermicompost*Gar 1405.27 17.509° 18.872 6.74 35.596< 14.60°f
sand+filter cake*Kim 1323.40 15.23¢c% 16.20°f 7.21 33.36%f 16.467
sand+filter cake*Mar 1399.97 15.37¢ 16.43<¢ 5.23 36.559 12.56%
sand+filter cake*Eme 1263.60 14967 16.37<¢ 6.77 36.309° 12.15
sand-+filter cake*Gar 1495.47 18.70? 19.379 6.58 32334 14.80%¢
F-test ns ** ** ns ** **
C.V. (%) 13.05 3.44 3.68 16.25 20.11 11.27

Different letters were significantly different by DMRT., * = significant at p<0.05; ** = significant at p<0.01;
ns = Not significant at p>0.05

Table 3 Correlation coefficient (r) between plant nutrients and yield components in melon

%N %P %K Fruit Flesh Peel TSS
weight thickness thickness
%N 1 0.0140 0.2190 0.4860* -0.1590 -0.2450 -0.0150
%P 1 -0.3500** 0.2720* 0.4990%** 0.013 -0.2330
%K 1 -0.1400 -0.2130 0.2210 0.4840*
Fruit weight 1 0.1730 -0.1150 -0.0520
Flesh thickness 1 -0.3620** -0.4100**
Peel thickness 1 0.1630
TSS 1

Note: Correlation is * = significant different at P < 0.05 level, ** = significantly different at P < 0.01Table 4 The properties of growing
substrates before the experiment
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Table 4 The properties of growing substrates before the experiment

coir dust 89.41 497 1.94 0.28
sand+coir dust 6.30  6.60 0.98 0.02
sand+husk charcoal 157  7.64 0.84 0.01
sand+vermicompost 4.10  8.05 1.47 0.23
sand+filter cake 287 7.67 0.70 0.08

92.87 7311.94 0.15 139.44
59.93 407.41 0.85 39.45
154.20 228.35 0.96 19.39
94.02 1092.15 1.08 20.05
113.75 416.77 1.19 16.12

Kimoji : coir dust Kimoji : sand+coir dust

Kimoji : sand+husk charcoal

Kimoji : sand+ filter cake

Mariage : coir dust Mariage : sand+coir dust

Mariage : sand+husk charcoal

Mariage : sand+vermicompost Mariage : sand+ filter cake

Emerald sweet : sand+coir dust

Galia : coir dust Galia : sand+coir dust

Galia : sand+husk charcoal

Galia : sand+ filter cake

Galia : sand+vermicompost

Figure 1 External and internal characteristics of 4 melon cultivars (Cucumis melo L.) under the soilless cropping

system at harvest time
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