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Developing of Technology on Tomato Seedling Production for Tomato Production

under Plastic House

Abstract

To find out an appropriate seedling substrate media and substrate-tray size, this study was conducted
to clarify the substrate media and tray size for tomato seedling. Divided into two experimental, The first
experiment was factorial in RCBD experimental design was designed to using three media substrate (peat
moss, Coconut coir: rice husk: burned rice husk: filter cake; 1:0.5:1:1 and peat moss: burned rice husk 1:1)
and seven form tray size different (50, 60, 72, 104, 105, 128 and 144 holes) with four replications, The second
experiment was CRD experimental design to d used three fertilizer formula 1) 30-20-10, 2) 15-15-15 and 3) 6-
32-35) with four replications at Vegetable Production Section, Department of Plant science and Agricultural
Resources, Faculty of Agriculture, Khon Kaen University. The results showed that the 2" treatment (Coconut
coir: rice husk: burned rice husk: filter cake; 1:0.5:1:1) gave the good seed vigour (5.04) and highest seed
germination (96.68%) similarly to the commercial substrate media (Peat moss). In addition, the 2™ treatment
gave the highest fresh and dry weight of tomato seedling. Substrate-tray with 60, 50 and 104 holes gave the
highest germination rate, fresh and dry weight. Furthermore, substrate media in the 2" treatment and substrate-
tray with 60, 50 and 104 holes was not significantly different from peat moss in germination, germination rate,
growth rate, fresh and dry weight. For spraying fertilizer to leaves, Found that the fertilizer formula 30-20-10
in the first week, 15-15-15 in the second week and 6-32-35 in the third week gave the best growth rate,

highest fresh, dry weight and the tomato seedling are consistency in growing.
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NATNSIVINA

1.1 aDHAZMINMEMN tazmaniivasTagnzna
a Jd o @ 3’/ I g
1INNSIATIZHANHULNIINENNVBITAQINIZN 1 a09gas 100 1d21n5129A1 Bulk density
2 g @ 1% = U = @ 2 g v
Fauiluanvazninmenin uazdaliuwa pH, EC uaz YSunausiglulasnuansur suiludnyuznig
Y v Y H
IATIVOITAINIZNAINIADIZAT FIINNMTAATIZAMNNADANYN Tagniaesgas Itwaniinnuuana1g
funnadaedeiivedAyos TaenuiagmizndNTaIMHENTZHIN YouLH312: 1NaUAD: unavd:
filter cake TuB@IIAIU 1:0.5:1:1 1A pH, EC, N 11ag Bulk density NgIn1 Ainuoannanbme Ao 5.83,
0.68, 1.15 1ag 0.17 MUAAY (Tablel)

Table 1 Physical and chemical property of substrate media.

Treatment pH EC N bulk density
1) Wnued 585" 034° 095" 020"
Y a o @ A A A A
2) YU WINUNAUAV:UNAVA L filter cake DAT11:0.5:1: 1 5.83 0.68 1.15 0.17
F-test *ok sk ok %
CV% 10.50 5.80 15.31 3.47

*= gignificant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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1.2 anvawnlesifudnssen azdnsnmsenveunan
1.2.1 8A31M3900N
=2 [ I A ~ @ A o 1 ] 9
NNSANIOATINTI0NVOIVBUNAANZIBIM AN TUITINIENA 1N 2 gas 3aununs 14
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wu amizne 7 uunldeasinmissenvesdundrlulinnuuanaienedda aaunmsanelfnse

o o

AU szreiaamIz AN 1A WU TNTANUUANAINNEDAITUNY (Table 2)
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-4 A o Y = "o sl IR A ' ' Ao oo o
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aa 1 1 J 3 o 1 1 @ aa
ana ﬁ’J‘L!ﬂ”liﬁﬂ‘hl"Iﬂliﬂﬂ"lJ?Nﬂ”lﬂ!WTgle’ﬂ mmwwnﬂwmiﬁ’zﬂa'immmmwmaﬂ"lmmrwmqnummnm
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Y s 3 4 [ 1 = S 3 Jd o o = Aaan ] R4 1
miwmdmwmmmmmgizmn 96.49 94 99.52 1loSIHUA ﬁTHﬁ‘IJﬂﬁﬁﬂ'H11J§]ﬂ§81ﬁ3JW1!‘ﬁi$W’JN

[

AQNIZAVYUIAYDID AN IZNATLANAIINNEDA TaewD1 M3 lFigamzgasi 1 uag 2 (youznii:
a o 1 % S 3 o
UNAVAY: UNAVAI: filter cake 1:0.5:1:1) SAIVAUMT IFDIAMIZUYUIN 128, 60 1Az 104 1iqu 1H)o5IHUA
~ (Y S I o tdyo/ 1 9 o 9 %’, 1 % 9
AUIDNGINGANINY 100 ()0 31FUA UONIINUTINDN M3 1FTTANTIZNANITBIZATIINAVNS 15019
= " v I3 o Yy 9 A 1 L=
zuana1en 7 uuy llesiudanueenvesaunaiuzomeanInnii 93 ulesidua (Table 2)
o a a ) o a o
1.3 anwazmssyRvlnvesdundnzivemaiion 25 Tu
1.3.1 aDHAUZANNGIAY
= [ 9 Y Y A A [ A [ 1 [
NNMIANBIANHAZANNGIAUVBIAUNA WS AT TuIdqmIz N1 2 gas 3auADN3
T¥010m1g 7 vu1a W gash 2 euznii: unauay: unaue: filter cake 1:0.5:1:1) T¥msniaau e
NNAUANUFIAUFINIIAQNIZNTM (ANNOd) 1NINY 32.88 IvuANAs od1eliodyneada diu
YUIAVDINIALNIZND I DIAIZUUIA 60 Hgw THANUZIAUMINAFANIND 32.92 IFUAILAT TOIAINIAD
DIANIZVUIA 72 WQY LAY 50 WY 1A 31.83, Hag 32.18 IHUANAT AINAEY dIunsAny 1A
v o ' @ [ J @ { ' [
duiussznnaiagmiziuvnavesntamiz W MslEiagmizgasi 2 SIunUnIAMIZYLIR 60 NN
Tanugedumnigaminy 36.43 udAuns sedaenifio Tagmizgasi 2 SN0 104 18 50

viqu 1Agad N 34.75 uaz 34.70 isudAias aud1ay 9 luuanaaneadanuiaquizgasi 1

SawnuDIAmIE 144 vgu Falvargefiga (Table 3)
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Table 2 Effect of substrate media and tray size on seed vigor and percentage of seed germination tomato

seedling.

Substrate media Tray size Seed vigor Seed germination (%)
1 - 5.08 98.94 A
2 - 5.04 96.68 °

F-test ns wx
- 1(72) 4.83 96.87
- 2 (128) 5.33 96.49
- 3 (104) 5.60 99.52
- 4 (105) 5.70 98.10
- 5 (50) 4.57 98.50
- 6 (60) 4.67 97.08
- 7 (144) 4.75 98.09
F-test ns ns
1 1(72) 452 97.91 "8
1 2(128) 5.81 100.00 #
1 3(104) 6.02 99.04 “B
1 4(105) 6.30 99.05 “B
1 5(50) 4.17 98.00 "B
1 6(60) 4.38 100.00 A
1 7(144) 4.37 98.96 “®
2 1(72) 5.14 95.83 BP
2 2(128) 4.85 93.36 °
2 3(104) 5.16 100.00 #
2 4(105) 5.20 97.14 A€
2 5(50) 4.97 99.00 “®
2 6(60) 4.95 94.16 P
2 7(144) 5.13 97.22 A€
F-test ns *
CV% 22.70 1.71

*= gignificant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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1.3.2 anvazdavlunedy
= v o ' 9 Y Y = ~ @ A @ 1 @

nnmsanyanyazuIulugeauvesaunamzoman: luTaguuns Na1anu 2 gas 39
M3z 7 e wua gasi 2 (o3 unaudu: unaud: filler cake 1:0.5:1:1) 13
n3gan Tamemusiuluaedundigeiiga uazganiniaquiznsi (nved) miny 546 Tu dau
YUIAUDIDNIANIZHD I D1z vUIR 60 vigy Tdswauluaedunigaminy 5.89 1y drumsdny

aan o o J J o v 1 o g}/ a [
UgMsenduiussznnaiagmiziuvnavesntamizny M3 lEigmzndmadesiag i uvuAue
1 Y

oamziuaaeny 7 via Isunuludedu luuanaeiuneddd  venaniidanunmsldigmizgas
A o Yo "y = o )
12 3wnumamizya 60 vy lauludedugangaminy 6.10 Tuasau (Table 3)

1.3.3 anvazANuN NI

=2 v Y o Y Y Y A ~ @ A @ 1 o

NIMIANBIANEAEANUNINSIdUYIAUNA W WRImMANIE TU Tz Na1eny 2 gas 32U

MIIFIANIZ 7 VU WU AT 2 (QoUEN3 1 uNabAY: unaud: filter cake 1:0.5:1:1) 1dns
a a Y Y o Y 19 Y] > "o Y A "o
RIYAY TANNATUANUAITNAIAUADAUNAIGINGA LA ZINNTAQPNITNITA (W) 1IAY 4.33
Hadwas dIUVUIAVBINIANIZNDI DIAWIZYUIA 60 NN ANUNINEIRUGINGAMINY 4.66 Hadiuas
v aaa o o ' o [ ' o e a
daumsanlfnseduiusszrnaiaguiziuvinavesniamiz W mMslEigmzndmaesrila
[ E4

swnvvavesmaziuaa ey 7 vila Tdanundedidulisanasnunieada  venaniidanui

M3 lFTamizgash 1 Saudunmmizawia 60 vgn Ianunindidugeigaming 481 Hadas

(Table 3)
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Table 3 Effect of substrate media and tray size on plant heights, leaf number and stem diameter of seedling

growth rate (final count) in tomato seedling.

Seedling growth rate (final count)

Substrate tray

media size plant height (cm.) Leaf num. stem diameter (mm.)
1 - 28.13 B 5.20 ° 381°
2 - 32.88 # 5.46 * 4334

F-test el ** el
- 1(72) 31.83 "8 5.39 B¢ 434 B
- 2 (128) 29.04 © 4.96 P 3.68 P
- 3 (104) 31.35 B 5.38 B¢ 4.06 ©
- 4 (105) 28.89 © 5.13 P 3.66 P
- 5 (50) 32.18 "8 551 B 434 B
- 6 (60) 32.92 A 5.89 A 4.66
- 7 (144) 27.33 P 5.04 P 374 P

F-test el el el
1 1(72) 31.50 B¢ 5.33 417
1 2(128) 28.49 PF 4.78 3.35
1 3(104) 27.95 FF 5.21 3.83
1 4(105) 27.26 © 5.11 3.32
1 5(50) 29.65 “F 5.49 4.08
1 6(60) 29.41 ©F 5.68 451
1 7(144) 22.68 © 4.83 3.44
2 1(72) 32.17 B 5.45 451
2 2(128) 29.60 “F 5.15 4.02
2 3(104) 34.75 "8 5.55 4.30
2 4(105) 30.53 BP 5.15 4.00
2 5(50) 34.70 "8 5.53 4.60
2 6(60) 36.43 A 6.10 4.81
2 7(144) 31.98 B 5.25 4.05

F-test ** ns ns

CV% 4.81 5.8 4.06

*= gignificant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant



19
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o 1

Y H 1 U
Yia 60 vquliihmindavessinwiny 10.63 nu/Au wazmslFiagmizndigash 2 sanumiamie
Y 1 % o
Y@ 50 vigulmihmindgauesduminy 75.97 nSu/AY (Table 4)
qo’ £ k4 o ¥
1.4.2 HHITNUAIY29510 tazaY
= o TN o ¥ y v A A o <
NAMIANYIANEULUIMENUNIVDI310 uazdrduvesdunawzvomanmiz ludaqumizin
ANNY 2 gas SWAMT IFaamiz 7 aua wud Jaquizgasi 2 (Youznd: unauau: unaus: fier

H 1 1 % o o U 1
cake 1:0.5:1:1) (11’91!1!1141”7!&13{\151?7 uazmﬁ’uqﬁqﬂmmu 0.69 11ag 4.89 NTU ATNWAIAY FIUVUIAVDIDA

v

1 g Y o 1 1 U QU o
WE WU DIALWISUUIA 60 HQW 1ﬁu1ﬁuﬂlLﬁQ31ﬂ LLﬁ%ﬁ”I@?I}uq\iﬁquﬂﬂ‘U 1.02 1ag 6.73 NTU AINAIAY

]
=1

J aan o o 1 [ o ' [
ﬂ"JLlﬂ”IiﬁﬂH"ll]{(]ﬂiEJ"Iﬁ'lIWLl‘ﬁigﬁ’lNﬁﬁﬁ]LW"lgﬂiJleu"IWU@Qﬂ1@!,1/‘113 WU mﬂ%’aqmwwﬁwqmm 2

@ Y A o

1 v g d' X 1 ' o 3 Q'
‘i')iJﬂ‘UﬂTﬂ%ﬂWﬂlWWZ"UHWﬂ 60 viqu W'umummwmim uaxﬁ’quq@ G’]?QLLGIﬂGIN’E)FJNiJHEJﬁ1 3l1d

Lo

NNADA FUNAD 1.1950 1Az 3.1050 NFW/AN MwdIaY se9a3AeMs IFTaquuzndgasih 1 3unY

@ Y

Y 1 5 - OJ d‘ U %
DIALNIZUVUIA 60 WQNiﬁHWWHﬂ!LWQﬂJ@QiWﬂm1ﬂ‘]J 0.8350 niu/s?fu LLﬁ%ﬂW‘iﬁl%”Jﬁ@]LW1$ﬂﬁ}1’q%‘iﬂ 2 334N

Y 1 % -
pamzaa 50 nauliimiinuisvesduminy 6.1850 nu/du (Table 4)



Table 4 Effect of substrate media and tray size on fresh weight and dry weight of tomato seedling.

Fresh weight (g.) Dry weight (g.)

Substrate tray
media size Shoot Shoot
Root (stem and leaf) Root (stem and leaf)

1 - 6.65 ° 43.43 B 0.56 ° 381 °
2 - 8.78 * 50.83 A 0.69 # 489 A
F-test i *x * i
- 1(72) 8.55 B 58.44 BC 073 B 4,958
- 2 (128) 5.68 © 38.48 P 0.45 PE 315 °
- 3(104) 7.64 B 51.76 © 0.57 <P 429 ©
- 4 (105) 7.18 B¢ 37.15 P 0.56 C° 3.00 P
- 5 (50) 7.32 B¢ 65.42 B 0.62 B¢ 557 B
- 6 (60) 12.30 A 76.75 ~ 1.02 A 6.73 #
- 7 (144) 537 € 35.17 P 0.42 F 275 °
F-test i *x i i
1 1(72) 7.43°F 51.17 ¥ 0.6950 &P 4.6750 °
1 2(128) 4.64" 31.34" 0.4000 © 2.6350 "°
1 3(104) 5.92 FH 42.67° 0.5050 °¢ 3.8400 PF
1 4(105) 8.00 ©F 30.42" 0.6150 ¢* 2.6200 F°
1 5(50) 5.30 " 54.87 PF 0.4250 ¢ 4.9450 ©
1 6(60) 10.63 ® 65.30 € 0.8350 ® 5.5550 ¢
1 7(144) 4.66 " 28.26 " 0.4200 ¢ 2.3900 ©
2 1(72) 9.68 B¢ 65.71 ¢ 0.7550 B¢ 5.2300 ©
2 2(128) 6.71 ¢ 45.62 F¢ 0.4900 &€ 3.6650F
2 3(104) 9.37 8P 60.84 ° 0.6400 B 47450 ©
2 4(105) 6.36 £ 43.89 ¢ 0.5050 °¢ 3.3800 FF
2 5(50) 9.34 8P 75.97 8 0.8200 ® 6.1850 ®
2 6(60) 13.974 88.20 4 1.1950 A 7.9000 4
2 7(144) 6.08 £ 42.08 ¢ 0.4100 © 3.1050 &€
F-test *x * *x *x
CV% 13.59 8.42 16.74 10.76

*= significant (P<0.05), ** = significant (P<0.01) and ns= non-significant
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= % d‘ \ [ a
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daumaulszneudie yeuzni: unauay: unaud: filler cake ©A31 1:0.5:1:1 saunumsaanuijenialy
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NUANAIINY 3 AT AD gAT 30-20-10 (RANUABINBI 3 daH), gaT 15-15-15 (Ranuaviiod 3 dan),

ga7 6-32-35 (Aanuseiiios 3 da) uay gas 30-20-10 (§a1¥i 1) + gas 15-15-15 (Flaniii 2) +
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o I [ : v T o d
gn3 6-32-35 (Flavin 3) TaenlFouiiouny control ¥4 lulimsfanuilensluaaeaszezina 3 dard
= ' 9 Y A @ (% S Ao v 9 9 Y = '
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9 A A A = [ A [ Y 1 Y

YOINAWLIVDINAFINGA WonlTouounugasous 1M1y 5.48 Tuaeau (Table 5)

2.2.3 ANHAUZANNNNINAY

= Aa a = [ 1 [ F) o 9 Y Y A

NNMsANEIBNTHaveIMIRanuilon1aly deanvazaNunINaduVeIAUNa W IToIMA TaY
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= 1 v A % J o 7 o 7
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Table 5 Effect of formula fertilizer on Seed vigor and percentage seed germination and seedling
growth rate (final count) of tomato seedling.

Seed Seedling growth rate (final count)

Formula fertilizer Seed vigor germination . .
o plant height stem diameter
(%) Leaf num.
(cm.) (mm.)

Control 5.69 # 92.314 22.23 5.09 3.71
(1) 30-20-10 5.5548 88.94 18 23.70 5.48 3.87
(2) 15-15-15 5.3348 87.50"® 22.24 5.21 3.61
(3) 6-32-35 52148 86.06® 22.83 5.07 3.66
1)+ () + @3 461" 77.408 19.43 5.20 3.37
F-teast *x ** ns ns ns
CV (%) 4.84 3.44 10.02 5.10 8.79

*= gignificant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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g3 15-15-15 (Fe#in 2) +gas 6-32-35 (dlamn 3) Tihmiindavessindedugangaminy 13.16
% 1 = ' 4 1 A v o W aa 1 1% ¥ @ ' U
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= v N A Y J = 1 1 A o 7 @ 7
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o I o P @ % ] 1
1) + g3 15-15-15 (§anih 2) + gas 6-32-35 (a1 3) Taenf5euiieuny control ¥4 lufinsRanui]e

(% s R 1 = [ J % I
ﬂ1ﬂiﬂ@lﬁ@ﬂi$&l$!’)ﬁ1 3 ’c’fﬂ@ﬂ“ﬁ FIVINNITNAABDINUIN ﬂﬁﬂﬂWHﬂﬂﬂNiﬂ’g@ﬁ 30-20-10 (’dﬂ@ﬂrf‘ﬂ 1) +

o = =

o oA 7 Y3 o 9 o ¥
gas 15-15-15 (davin 2) +gas 6-32-35 (d1la1in 3) Tnimiinuiavessin wazdrdugenga a
HANANADGATOUY 1Az control BENTWEFIAYTINIADA 11N 1.2975 1ag 5.8750 NFW/AY MNAIAY
A ~ 1 +i ~ ] 1 A 1% . " W o Y
so9aaIAeMIRAN U]y gag 6-32-35 (RaruaoIied 3 dUa1n) IMAY 1.0875 uag 5.8750 NFu/AU

ANA 1A (Table 6)



Table 6 Effect of formula fertilizer on fresh weight and dry weight of tomato seedling.

Fresh weight (g.)

Dry weight (g.)

Formula
fertilizer Shoot Shoot
Root (stem and leaf) Root (stem and leaf)
Control 9.84 8¢ 43.29 0.7900° 5.0725"8
(1) 30-20-10 9.10¢ 45.54 0.8450° 520758
(2) 15-15-15 9.01°¢ 43.28 0.9425 8¢ 4.2925°
(3) 6-32-35 11.76 78 48.20 1.0875° 5.5175"8
1) +2)+@®3) 13.164 44.91 1.29754 5.8750"
F-teast *x ns *x *x
CV % 9.07 9.96 9.41 8.23

*= gignificant (P< 0.05), ** = significant (P< 0.01) and ns= non-significant
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