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Study on the effect of substrates on marigolds grown in soilless culture

comparison with grown in soil
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Title : Study on the effect of substrates on marigolds grown in soilless culture

comparison with grown in soil

By : Miss Yada Pungkird

Major : Horticulture

Department : Horticulture

Faculty : Agriculture Technology

Advisor : Mrs. Boonlue Glahan
Abstract

Study on the effect of substrates on marigolds grown in soilless culture comparison with
grown in soil. Study for CRD (completely randomized design) with 7 treatment and 4 replication.
The seven treatments are soil, sand, paddy husk charcoals, coconut dust, sand : coconut dust (1:1),
sand : paddy husk charcoals (1:1) and oasis. The result indicated that the marigold which grow in
culture media of coconut dust was the most suitable and having the height growth. Next were sand :
coconut dust (1:1), sand : paddy husk charcoals (1:1), sand, oasis and paddy husk charcoals. The
data also indicated the plant that grow in soil was the best of all. The plant that grow in soil had the

most desirable shrub, height count of flower number, larget flower size, dark and bright color.
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Common name : Marigold
Scientific name : Tagetes spp.
Famaly : Composite
Nagative : Maxico

aneuihiliAfinngmialy msegimasan ffumssauazimmmasu Sy
tlszam 60-70 Su (g, 2534 Sndaeiiesim3ifesh, 2537 uazausny, 2530)
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151" Geo. J. Ball. 1975 1adauiiatafeseomiiu 3 dszam
1. French mariglods M3 03viindfe
1.1 Double varicties Svjudugadszing ¢ 8 i nmnendnigaiiduihgudnae
aomlssum 115 §07 9y WU g Petite series & Petite Gold, Petite Hamony 63y Sparky
Series §i Red Brocede, Bolero, Matador 9
12 Super french type WuAugs 12-16 112 nenduidien vwmduriguinaienen
1-1.5 52 9w Wug Dainty, Marietta, Cinnabar

2. American marieties A1H3 8% IR UGS
2.1 Tall varieties Hufug 2232 i1 nonfluntnginn fidushgqudnans 354 i
2.2 Medium varieties g4 16-20 117 (dusgquénanenen 3-3.5 112 1y Wuf Happy
face, Gold express, Gold galore, Yellow galore
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2.3 Dwarf varicties g4 10-14 113 dushguinats 3.5-4 diailen gmiluld

nszmmiuﬁ'uﬁ Guys and Dolls, Papaya crush, Pineapple crush, Pumpkin crush, Moon shot and
Viking

3. Tripoid Marigolds
; ’

geszana 12-16 2 dugquinane 2-2.5 17 aenan Sdauunu TAudWug Gold
bullion, Happy bee, Gold nugget, Orange nugget, Yellow nugget
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nanoulgnariseslussuulgniyliau wuy media cuture Tasms Iansazaievioy
nruzilgn ImMsNeurUiIL Completely Randomized Design (CRD) Yinananes lasutiadiu

3
7 Treatment 4 Replication feil

35M3# 1 (Treatment 1) & gnlufiu control

3% M35# 2 (Treatment 2) = N5

380198 3 (Treatment 3) = Fdwunay

3815 4 (Treatment 4) = youzwin

35 m137 5 (Treatment 5) = N378 + yougni1 (1:1)
55134 6 (Treatment 6) = N30+ Siouna (1:1)

280159 7 (Treatment 7) Teeaed

it
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SN 3 BuANIaTaCoic — Lesaint

Stock Solution
wisuaIazate 25 ans
Solution A 15 tumud Wudail
L Yah 10  Aa3
2. ldnsa HNO, 866.5 om’
3. ldnin 4565 cm’
4. ldxwNo, (azm&‘l,m{‘c 10 dnsnou) 2333 g
5. lameso, 49 g
6. & Amomuimmolybdate (NH,) MoO, (45% Mo) 025 g
7. 1 Borric acid H, BO, (17% B) 75 g
8.  lof Maganess snitate MnSO, . 4H,0(24% Mn) 17 g
9. et Zine sulfate ZnSO, . TH,0 (22% Zn) 5 g
10. e Copper sufate CuSO, . SH,0 (25% Cu) 125 g
1. ldhildasy .
semsfi 59 Wazaniiou s fas auliazanw
pH T Solution A2 < 2
Selution B a5 s duds
Ll 10 ans
2. e HNO, 87 om
3. ldcamo,), 2146 ¢
4. 1d F-EDTA (6% Fe) Tnenzmelwnii 6 dasdou 100 g
450 Fe - EDTA (4.5% Fe) Taenzaeluii s Aasdeu 33 g
5. e 25  ams

dewih e iidensTudardu 1:200 1wy Hdesnsazate 1000 aas e1d
Solution A 0% B 86WAY 1/200x1000 = 5 DA (BNEqUNS, 2533)

35927
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4 < g @ 4 ['%
ﬂ'li'NWu’Jﬂﬁ 1 LlﬁﬂQNﬁﬂ'li’JLﬂi'lg‘ﬁﬂ’J'ﬂJuﬂiﬂi?uﬂlﬂﬁﬂ'ﬂﬂq\ﬂﬁﬂﬂw 8 diayi nasnnms

Healgn
Source Df. SS MS F F.05 F.01
Treatment 6 280.63 4677 1343 257 3.82
Ex.Error 21 73.18 3.48
Total 27 - 35381  13.10
CV.= 697%
** = significant at 0.01% level

AITHAUINT 2 BAAINENITAUATIZLLSUS S U NUDIATIS DI

Source Df. SS MS F F. 05 F.01
Treatment 6 76944  12.824 98810  2.57 381
Ex.Error 21 2725 0.130
Total 27 79.670  2.951
CV.= 13.57%

&k

significant at 0.01% level



ATNHUING 3 Llﬁﬂ\iWﬁﬂ'\i"ilﬂi'lgﬁﬂ'l'muﬂiﬂi’lu‘ﬁ']u’)ui‘].lilﬂﬂﬂﬂﬁﬂﬁ

Source Df. SS MS F F.05 F.01

Treatment 6 3901.115 650.192 15951 2.57 3.81
Ex. Error 21 855.980  40.761

Total 27 4757.134 176.190
CV.= 16.12%
** = significant at 0.01% level

mswwmnﬁ 4 LLﬁﬂi‘lNﬁﬂ’li’?mi13ﬁﬂ’)'lllLL‘]JSﬂi’)ﬂ‘ﬁ'ﬂl’)ﬂﬁ\ﬁlﬂﬁﬂlﬁﬁﬂﬁ

Source Df. SS MS F F.05 F.01
Treatment 6 75486 12581 40374 257 3.81
Ex. Error 21 6.544 0.312
Total 27 82.030  3.038
CV.= 1671%

3% s

significant at 0.01% level
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mswwmn‘ﬁ 5 uﬁmNamﬁmswﬁmmuﬂiﬂnu%wmm’fammm'u?m

Source Df. SS MS F F. 05 F.01
Treatment 6 5.071 0.845 2501 2.57 3.81
Ex. Error 21 7.096 0.338
Total 27 12167 0451
CV.= 6.44%
ns = non significant at 0.01% level

M REUINT 6 uaassan1sAasEdalslsanudumguinaismenyentases

Source Df. SS MS F F.05 F.01
Treatment 6 1.042 0.174 1.699" 2.57 3.81
Ex. Error 21 2.146 0.120
Total 27 3.187 0.118
C.V.= 6.00%

7
I

non significant at 0.01% level
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AT NANUINA 7 uﬁmwamﬁmswﬁmmuﬂsﬂsaummm’mﬂmmm'sﬁm

Source Df. SS MS F F. 05 F. 01
Treatment 6  352.145 58736 6276 257 3.81
Ex.Error 21 196521 9358
Total 27 548936 20331
CV.= 18.13%

**  — significant at 0.01% level

T k4 L4
ﬂ'ﬁ"\?ﬂ‘ﬂ?ﬂﬁ 8 LlﬁﬂﬂNﬁﬂ'l?']lﬂ313ﬁﬂ'ﬂﬂuﬂ5ﬂ5?uﬁ1ﬂﬁﬂﬁﬂﬂﬁgu‘ilﬂﬁﬂ’l')&?ﬂﬂ

Source Df. SS MS F F. 05

F.01

Treatment 6 4903.17  817.20 4861 257

Ex. Error 21 352.96 16.81

Total 27 198.80

3.81

5367.69

C.V.

Il

71.21%

dk

significant at 0.01% level
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AT NAUINT 9 LAAINA ﬂ'ﬁ")lﬂi'lzﬂﬂ'J'lllllﬂﬁ.li’luu'lﬁuﬂllﬁ@ﬂuﬂ'ﬂﬁ R

Source Df. SS MS F F.05 F. 01
Treatment 6 121.05  20.18 3540  2.57 381
Ex.Error 21 11.96 0.57
Total 27 133.72 4.95
CV.= 387%

ok

]

significant at 0.01% level
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d . 4 4 v
ABNAUING 10 uaarndonImNgs (31.) vesniSpudiony 8 Mlanfudenamsbmign

Replication Total  Average
Treatment 1 2 3 4
1 28.83 29.50 29.10 27.83 11526 28.81
2 24.08 26.80 25.50 2525 102.35 25.58
3 22.50 18.35 2120 19.50 81.55 20.38
4 28.41 26.46 26.73 27.45 109.05 21.26
5 27.16 28.20 30.18 27.65 113.19 28.29
6 3161 3091 2731 35.25 125.08 31.27
7 29.45 23.00 29.40 21.20 103.05 25.76
a1 HInil 11 uassnfesaunenyesiies
Replication Total  Average
Treatment 1 2 3 4
1 5.80 6.40 7.40 7.00 26.60 6.65
2 2.67 2.50 2.16 2.83 10.16 2.54
3 1.40 £33 1.60 1.75 6.08 1.52
4 2.16 200 233 233 882 2.20
5 2.16 1.66 233 1.66 7.81 1.95
6 2.60 1.66 2.00 2.00 7.66 191
7 1.50 2.00 220 1.50 720 1.80
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AT NANUINN 12 HAAIANRDBYD §1ﬂ’3ﬂ1ﬁﬂlﬂ§ﬁ1‘3ﬁﬂ§

Replication Total  Average
Treatment 1 2 3 4

59.00 65.40 7720 7033 27193 6798
39.66 3333 31.00 3033 13432  33.58
33.60 29.33 3040 39.00 13233 33.08
38.66 40.00 33.00 33.66 14532  36.33
43.66 32.66 47.00 3500 15832  39.58
3333 33.66 4333 25.66 13598  34.00
44383 33.00 27.60 25.00 13043  32.61

s
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MINHUINK 13 uerasinmdevesdmoufiwbes

_ Replication Total  Average
Treatment 1 2 3 4
1 6.40 720 8.00 750 2910 728

317 2.83 2.66 3.16 11.82 2.95
2.80 2.66 220 3.00 10.66 2.67
3.16 3.16 3.33 3.16 12.81 3.20
3.16 3.83 2.33 2.00 11.32 283
2.66 1.66 2.00 2.00 8.32 2.08
3.50 2.33 2.20 1.50 9.53 2.38
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AITHNAUINT 14 uﬁmmmatmm§1u‘)u%ﬁ‘l’u?m

Replication Total  Average
Treatment 1 2 3 4
1 9.60 9.60 920 9.83 38.23 9.56
2 9.00 10.16 9.33 9.66 38.15 954
3 920 7.33 9.00 8.25 33.78 844
4 9.50 933 8.83 9.66 37.32 9.33
5 9.50 933 8.16 8.16 35.15 8.79
6 9.00 9.50 9.00 8.50 36.00 9.00
7 9.50 8.66 8.00 8.00 34.16 8.54
a1 euInd 15 uamerndaduihguinaevemenanides
Replication Total = Average
Treatment 1 2 3 -
1 5.49 5.50 5.85 545 2229 5.57
2 5.13 4.67 468 5.28 19.76 494
3 447 5.86 5.18 5.65 2143 5.36
4 5.75 542 5.30 5.07 2154 5.39
S 559 5.39 4.96 5.20 21.14 5.28
6 549 543 481 5.18 2091 523
7 5.60 5.17 5.86 542 22.05 5.51
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AINNUINN 16 uﬁﬂ@ﬂ‘lLﬂﬁﬂﬂ'ﬂﬂﬂ'\’)‘ﬂﬂ‘ﬂﬂﬂﬂ?’)ﬁﬂ§

Replication Total  Average
Treatment 1 2 3 4
1 22.00 17.64 18.18 16.95 74.77 18.69
2 11.53 7.13 12.33 12.68 43.67 1092
3 16.08 11.16 14.38 15.07 56.69 14.17
4 2233 17.66 19.20 17.01 76.20 19.05
5 19.38 1230 15.55 1443 62.16 15.54
6 12.25 13.10 24.26 17.98 67.59 16.90
7 22.15 19.86 24.82 2450 91.33 22.83
ﬂ’lﬂdﬂu')ﬂﬁ 17 &&ﬂﬁﬂﬁ?&ﬁéﬂﬁ'lﬂﬁﬂﬂﬁfiﬁ5\41!80@1’3!580
Replication Total  Average
Treatment 1 2 3 4
| 64.37 69.41 66.73 56.09 256.60  64.15
2 2545 26.20 22.30 25.76 99.71 2493
3 29.22 21.40 26.10 34.03 110.75  27.69
4 34.23 30.77 3110 27.96 12406  31.01
5 3243 25.58 32.87 27.46 11834  29.59
6 25.87 22.16 34.55 19.57 101.85 2546
7 30.11 19.24 25.01 19.07 93.43 23.36

36



a 1] P > o/ : .3
AT HNNUMNN 18 uﬁmmmaaﬁmumdamﬁwmmmaa

Replication Total  Average
Treatment 1 2 3 4
1 3.00 10.79 8.64 7.74 3517 8.79
2 3.64 3.07 3.68 3.57 13.96 3.49
3 3.70 2.07 3.08 4.30 13.15 3.29
4 2.85 3.26 N 3.05 12.87 322
5 2.65 243 2.37 230 9.75 244
6 3.00 253 4.63 2.57 12.73 3.18
7 2.74 L.72 239 2.15 9.00 225
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