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Thesis title:  The Use of Agricultural Waste and Chemical Fertilizers as
Seedling Media for Tomato (Lycopersicon esculentum Mill.) cv. Sida
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Degree: Master of Agriculture (Agricultural Resources Management);
Thesis advisors: (1) Dr. Parichat Dittakit; (2) Dr. Pongpan Thienhirun,
Associate Professor; Academic year: 2015

Abstract

The purposes of this research were to study 1) the effect of types and
proportions of agricultural waste on germination of Sida tomato seeds and growth of
the tomato seedlings, 2) the effect of chemical fertilizers on the growth of Sida tomato
seedlings, and 3) the costs of growing materials for Sida tomato.

This research had 2 experiments. 1) The effects of types and proportion of
agricultural waste that was suitable for the seed germination and the growth of the
seedlings was investigated using completely randomize design (CRD).
The experimental unit was Sida tomato seedlings which were grown in a seeding tray
(104 seedlings/tray). The treatments for this part were 6 formulas of growing
materials with 8 replications. The treatments were Formula 1 — peat moss (control),
Formula 2 — coir, rice husk, burnt rice husk, filter cake (1:0.5:1:1), Formula 3 — coir,
rice husk, burnt rice husk, bio-fertilizer (1:0.5:1:1), Formula 4 — coir, rice husk, burnt
rice husk, bio-fertilizer (1:0.5:1:0.5), Formula 5 — coir, rice husk, burnt rice husk,
bio-fertilizer, filter cake (1:0.5:1:1:1), and Formula 6 — coir, rice husk, burnt rice
husk, bio-fertilizer, filter cake (1:0.5:1:0.5:1). 2) The effects of agricultural waste and
chemical fertilizer on the growth of Sida tomato seedlings was also studied using 6x2
factorial in CRD with 4 replications. The experimental unit was Sida tomato seedlings
which were grown in a seeding tray (104 seedlings/tray). The first factor was 6
formulas of growing materials from first part of the experiment and the second factor
was the usage and non-usage of chemical fertilizer. Duncan’s new multiple range test
was used to compare the statistical difference at 95% confidence level.

From the first experiment, it was found that on day 7, the tomato seedlings
grown in peat moss had the highest number and percentage of germination, which was
significantly different from Formula 3. However, there were no significant differences
when compared with Formula 2, 4, 5, and 6. On day 14, the results showed that there
were no significant differences in seed germination among all treatments. For the
second experiment, it showed that there was no interaction in the seedlings in all
treatments with the usage and non-usage of chemical fertilizer, which were grown for
21 and 28 days. There were no significant differences between the usage and non-
usage of chemical fertilizer. The tomatoes grown in Formula 1 for 21 days had the
highest height, diameter, and fresh weight (p < 0.05), while those from Formula 5 had
the highest dry weight (p < 0.05). Moreover, for Formula 5, the tomatoes grown for
28 days had the highest diameter, fresh weight, and dry weight (p < 0.05) as well as
the lowest cost.

Keywords: Agricultural waste, Seedling media, Seed germination, Growth of Sida
tomato seedlings
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Organic matter(%) 38.70 68.40 65.90 4.60
Total P (%) 1.42 Tr 0.53 0.20
Tatal K (%) 0.63 0.25 0.38 0.09
Total Ca (%) 0.11 0.15 0.68 0.07
Total Mg (%) 0.14 0.11 0.13 0.06
Exchangeable Cl (%) 0.32 0.28 0.25 0.42
Exchangeable SO, (%) 0.53 0.47 0.28 Tr
Exchangeable Zn (ppm) 30.72 0.59 0.84 0.63
Exchangeable Mn (ppm) 0.89 1.07 3.82 4.68
Exchangeable Fe (ppm) 1.93 1.32 12.61 0.81
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Particle density (g/cm3) 1.63 1.14 1.09 1.37
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Void ratio 1.91 3.56 2.89 3.03
Moisture (%) 38.72 43.65 29.35 21.41
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ne.12
1 Peat moss 1.52 53 33.0 66.50 30.39
2 1 0.5 1 - 1 2.12 73 353 38.96 19.09
3 1 0.5 1 1 - 4.14 7.8 13.7 34.88 15.40
4 1 0.5 1 0.5 - 4.07 72 335 36.97 18.81
5 1 0.5 1 1 1 2.90 7.7 17.7 31.79 22.85
6 1 0.5 1 0.5 1 2.46 7.5 23.2 37.65 20.75
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2 1 0.5 1 - 1 0.64 1.53 0.75
3 1 0.5 1 1 - 1.48 2.92 1.07
4 1 0.5 1 0.5 - 0.64 2.00 1.20
5 1 0.5 1 1 1 1.04 2.87 0.80

6 1 0.5 1 0.5 1 0.94 2.24 0.67
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HzWEN o W1 M cake 599 %) ﬂ1‘§§3ﬁ§1 (%)
na.12 ) )

1 Peat moss 0.72 51.94 29.43 8.50
2 1 0.5 1 - 1 0.42 44.23 26.40 13.26
3 1 0.5 1 1 < 0.62 39.27 28.32 15.84
4 1 0.5 1 0.5 - 0.63 40.40 26.94 15.70
5 1 0.5 1 1 1 0.67 42.54 29.49 13.91
6 1 0.5 1 0.5 1 0.53 45.22 31.64 13.36
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3. aNUAMEFIMNUBAIAQWIZNA
3.1 PBnamuaiiGaasddulasou vesiagmizgasang nun dsuaunaiise
asaluTasnuvesgash 3 Bargeiiga m1nv 3.80x10° CFU/g 509291170 gasN 4 HAunny
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X aa = A ' AA = =
Wmnaweuuanizoasalulasouvesgasi 1 uaz 2 lnunuaiizeaseluTasnu (@13190 4.4)
Famsinugaunidaselulasnuunniigalugasi 3 erndumnzi daunauiisandiuves
flodann wa. 12 MnnangasouquazdawasinliansomnySunusig lulasouldnuiy1a
v A Y
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6 ~ A 1T W 6 ~ 3 Y1 A A
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AUNANYDIT]oTIN N WA, 12
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1 ' = o Y <3 d Y 1 A A A
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{ v ¥ ° o d R o <3| 1Y 4 A
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M3un 4.4 USuan¥eqaunis (CFU/g)

gas dadIuYaIiag P P3nm IEFNTN
f 18 wnay  wpay e Filter  HUANISEA3S nuafiise uuaiiSe

wwsn fy B e Tulasien azanavleanin azane

— (CFUlg) (CFU/g) ThunanFen
(CFU/g)
1 Peat moss 0 0 0

2 1 0.5 1 - 1 0 9.00x10’ 2.83x10°
3 1 0.5 1 1 - 3.80x10° 1.30x10" 2.15x10
4 1 0.5 1 0.5 - 3.23x10° 1.30x10" 1.02x10’
5 1 0.5 1 1 1 2.85x10° 1.33x10" 3.33x10°

6 1 0.5 1 0.5 1 1.90x10° 1.16x10°* 1.24x10’
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na.12 - 0
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6 1 0.5 105 1 5178 1.42b 1.66b  033ab  1lab
T-Test o ok ok o ok

@ 4

Vo aaa A ¢ s
** UANA NN UNNADONTEAUANUITDUU 99 Lﬂﬂil%uﬂ



42

v Y
1/ §20NHINNLDUAUAINUUIAY me’n'luﬁﬂ’nmmﬂmmu@mqﬁuﬂmﬂmmmaﬁ
d‘ a g d' axy .
(P>0.05) 193RI 12HA 1R AY 1A8IT Duncan’s New Multiple Range Test (DMRT)
a a 4 v A =2 U v & 4
4.2 msmsmuwmimmﬂunamzwamﬂam 218 21 IU HAWNZIAANAZMSIH

enniira3a

=

~ [ [ <3 1 o
ﬂ')'liJ’Gj\?GUf]\WQ]}Llﬂi%}'liJZlﬁﬂlﬂﬁﬁﬂ'] 91g 21 IUNAUWIZLIUAA WU ITUNIZFAT

1 (Anuod) TANUFIUIdUNfINVomMATAWINAEA 11101 115.49 Hadmas 599991170

v

oz gash 4 MY 94.89 Hadwas gash 3 MmN 91.39 Hadwas gash 5 MY 84.77

L)

Nadwas gash 6 MY 77.25 Tadwas tazgasn 2 Ianugaiesigaminy 39.10 Hadwns

{ < Y o v £y Y ) o
(G]ﬁN“ﬁ 4.7) %mu“lﬂmﬁmma ‘wﬂ,wmmqwmmuﬂamm%mﬁ%mmq 21 IUNAUNS

]
aa v IS

WNANFATOU taz ITANUIANANAUNINEDANUEAIT 3 4 UALANANAUNY TaQNIZgATh 5

v o = 1 v v o = £ A a
Hag 6 AIUITUWICSTATN 6 ll‘JJ3Jﬂ’JTJJLW]ﬂ@]NﬂUﬂ‘U’JﬁﬂLWW%ﬁ@Tﬂ 34 uaz 5 Fulofsouiney

Y FY A = J A = a d’@' = I Y v 2 A =
ANVFIVRIAUNAWLIVRINATAT WU gAITN 2 UMIBTYIUNBUANT 08N UD 10BN
Ysuusine i lidisaneaemsaiganIa

Y ' o o ¥ Y Y A = o o I 1
IFURUGUINANAIAUVDIAUNAWLIVRINATAT 01g 21 TURAUNIZINEA W7

H 1 o o 1 T W a A [
aqzgash 1 Bidurugudnandiduunigaminy 2.13 Taawas 599090170 Taquue

ga3N 41N 2.02 Naamwas gash 3 tag 5 M1y 1.97 Nadmas gasi 6 1m1nY 1.75 Jaawas

= S 9 1

uazdaqmizgash 2 Tiduriugudnandiduiosiga nny 1.22 Tadwas (13199 4.7) 9¢

] J °

< Y19 £ A = 9 o < o A
L‘Viuul,ﬂ’ﬂl,ﬁuPﬂuﬁuﬂﬂa1@@1@1!%@\1%&%8&1/]?(@’@18184 21 ’J‘L!‘ViaQLWWE?JEW]TLJ’JE‘T@LW”I%Q@STI 13

U

4uazs TUTANUUANANAUNNEDA uALANANAUADTAQNIZEATN 2 Lagddmizgash 6

o 1

HazIAMIZEATN 3 4 5182 6 TANUUANANAUNNADA FITTgIIzRdAd N0 filter cake
~ ] = = 1 a a 1 9 A = 2
iesed1aReInLHanIEN AT AL TadendwziVormadal 1
¥ o v @ < 1 @
mingaduuesdundwzomaATa 01y 21 TUNAUNIZINAA WU TAQINIZ

'
~ ¥ o Y =

1 Iihwdnaaduinniiga Ay 7.96 N3N 509890170 gash 4 1M1 6.19 N3N gash 3

e
=h.

A3

1 o

H 1 (%) (-7 { 1 (%) - { 90’ -7
NNV 5.82 51 AN 51110 Y 5.75 nTU gash 610D 4.68 N3N uazgash 2 T miinaadu

U £l

o—

D.

Y [ 1Y) ~ < Y Y] ~ (= 1 @
HosNgany 1.03 N5y (M3199 4.7) azwiu 1d 1 Taqmizgasi 134 5 lulianuuanaieny
NADA uANANANAUTAQPNIZZATN 2 1Az 6 dIUTAQPWIZgATN 34 5 1Az 6 TUTANULANAIS
w an = [ 1 =3 d' a 1 o 9 ?,’ @

AUNNADA 0190HaNININTATIUVBN filter cake TuSuaiunmu lilervdawaldimin
aaduvesaunatosasan lidre uazdaqunzidiunauves fodinm wa.12 egrafedild

e 1 U { 1
iminaadundwzi@omadaigandn Jaqumiz RauHauves filter cake A28



43

?:} o Y 9 Y A =) @ [ <3 1 9 9
HINUNUVNVDIAUNAINSIVDNATAT 18 21 IUNHAUNITINAA WU AUNAI

o

A = ~ [ ~ = g @ Y ~ [ [ =
3J$L“ll’f]t°l/lﬁﬁﬂ'l1/]LWWZGI;H'JZT@!W'WQGITV] 5 HUIHUNLYNZINGA (N1NY 1.18 NTY TOIINIAD ITA

.

[

MIEgash 1 MIAY 1.15 N3N gash 6 1M1AY 1.03 N3N gash 3 117U 0.95 NTN gash 2 1N

[ A ~ Y Y Yy v A [ o A <3 Y+ A A
0.89 NFu tazgash 4 Lihmiinudiaiosigaminy 0.82 N5 (15197 4.7) vziu 14 fJonid
A a 1 %’ Y] Y 9 9 A ~ Y] [ <3 o Y %’ Y] Y
INTHAADUINUNUHIVDIAUNAINZIOMATAI01Y 21 TUHAUNIZINAA HazHa TN

Y 9 A ~ ~ o ~ [l 1 @ aa I
yosaunawzomadaimz ludaqmizgasi 15 uaz 6 luuanaeduniana oruilu
msznidaaiuvesiaquiaeldnamansasiunzauaemansy@ay In uaggamizgasi
] ' o aa 1o ~ a3 Y Yy 9 ~ I '
23 46 Wiuana i unedda uaznuiagunzgasn 4 hihwminuiadesiiga ervdumsizn
@ A 1 <3 a1 = 1 ¥ v 9 A =
TAQINIZGATN 4 NOUWIZINEA AT EC g4 (4.21) 19UHAADN39AUIVEIAUNANSIVBINATA
9 T o A a 1 1 I o
18 uazwuniagmizgasi 4 a1 pH 7.3 01nasnansznuaen i uilse Torivess19o1m1s
Y
14
o 9 Y A = @ @ < 1 o
Puuluvesund s vamadn1ig 21 Junaumizmda wun uanluves
Y Y A = o [ < @ ~ = ~ (Y
AUNAZIBINATAT 019 21 TUNAUNIZINAA VOITAQMITGATN 1 IAWINNgamMINY 3 T
= 3 ~ A A~ 1 o A A A T o

3990919 TAQWIZGAIN 4 Av 2.75 T gash 5 1101 2.50 U gash 3 uazgasi 6 aAunny

2.25 lu daudaquizgash 2 dundwzidemads lifimsasaly



44

A a a 9 v A a ) o < Y+
AT NN 4.7 fnimiﬂluWI‘UT@]GU@Q@]uﬂa'nglGU@lﬂﬁﬁﬂ'] ’f]']q 21 U Wa\uw']glilaﬂl!agﬂ']iﬁlﬁﬂﬂ

R ERY
gns ﬁ’m}gmmﬁ’a@ ANNGI LAV v dhwfn $nuaw
7 v unay  unay il Filter @13.) guénaia anfy Uviafy lu
- au o S cake adu (n5w) (%) (u)
wih wa.12 (L)
2]
1 Peatmoss 11549a"  2.13a 7.96a  1.15ab 3a
2 1 0.5 1 - 1 39.10c 1.22¢ 1.03¢c 0.89bc 0b
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