) — — $~
dMinMEMANIN MITIBUINAINIANITLN

=

TymiirwIyanas

AW TN AU

A
19
o - A =
msvgnndendiiieluTsuTeuangungil

Study on Growing of Glexinia sp. in Evaporative cooling pad system

Iag
UWAGHAT IABYIUUI

g 9 a
mﬂquwm qassmnm

(AUD
a A ~
madNsaIu ansmalulagnmsinuas
aaniuma luTadwszesundudigunmsaianssiia
4 1 L) - o A
(WenauysalnvsSganIneenanstigdia (nuasmanas)

W.F1.2542
.

' NA ‘6:04 al
(e gbl

vnzin....30924
s, taou, AL 5. 2543




luSusesllymnauSygnas

MAdWINF AU

A
1303
4 a o & o
msignndendiiislulsuseuangumgl

Study on Growing of Gloxinia sp. in Evaporative cooling pad system

Tng
wwnguA1 IAuGIUUR

wioguinT gassaiudl

(8191350905 (viiuns )

s (R
2191500 USaw

AAISUTBUAD

..........................

( WALAS. AU AR )

Wamihma s NIy
uii 2 o ™Y wa W3



d' (14 a - =
1394 msnaasslgnnaenmiielulsuiouangumgil
Study on Growing of Gloxinia sp. in Evaporative cooling pad system
Tae LuAguan IRuguun
g 9 o
Z.H'Iﬂf‘f‘NElﬂu'] qAITIULU
da ¢ a ¢
awsdmlSnm 010150905 miung

MONAYTIN IR
unfiate

vInmsnaaeufSeuflsunssaRu lauazasesnasnvesndendiiionis

‘aé () 1 o o { o
TuanmlsuSeuanguuglideligumglisening 2124 "¢ fudundendiileiinse

a =Y - v o 1)
@ulaneuen Tsuieuanguugiiiguugiissnin 2426 C laglims19ife 3 ¥ila
T (212121, 132727 uag 10-52-27) msiyiuavesduianindurugudnats
Y ¥ oA ‘ Y v o oy A =
yasaunaenditie diumseenaenis 19IEmanUsMIUABNABAY  FITNINT
muzauiiganemsdgnarlulsuSeuangamgin ldasuilegas 212121 Taed
durguinatsueansejuiazsniauaendeduily 24 ruRnsuaz 5 aena1y

14
_ dwvlumsilgn 1 ae



Title : Study on Growing of Gloxinia sp. in Evaporative cooling pad system
By : 1. Mr.Kritsada Visitanon
2. Mr.Soonna Suwanmanee
Major : Horticulture
Department : Horticulture
Faculty : Agriculture Technology

_ Advisor : Mr.Suporn Hemindra

Abstract

The growth and Flowering of Gloxinia under evaporative cooling pad

"~ system (EVAP) were compared with those under the outside condition. The
cultivating temperature range of evaporative system was 21-24 °C, while that

of the outside conditions was 24-26 “C.Three fertilizers (21-21-21 , 13-27-27
and 10-52-27) were added for studying effect of nutrients on growth. The
- growth was measured from diameter of Gloxinia. The flowering was counted
by the flower number per plant. The optimal condition were cultivated under
EVAP condition, with fertilizer 21-21-12. Under theqse condition, diameter and

flower numbers per plant were 24 cm.and 5flowersrespectively,withim 1 crop.
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MIN HAAIINIIVBRINIATINAWATANNABIM INUTI VBN T 1

fnsunaansaeving
Pad Area per Fan (ftz)
Fan Size Horsepower  cfm at 0.1 Inch
Cellulose Cellulose
(in) (hp) Static Pressure Excelsior
(4-inch) (6-inch)
24 0.25 4,500 30 18 13
0.33 5,700 38 23 16
0.50 6,500 43 26 19
0.75 7,600 51 30 22
30 0.33 7,400 49 30 21
0.50 8,800 59 35 25
0.75 10,200 68 41 29
36 0.33 8,800 59 35 25
0.50 10,600 71 43 31
0.75 12,700 85 51 37
1.00 14,200 95 57 41
42 0.50 12,500 84 50 36
0.75 15,000 100 60 36
1.00 16,800 112 68 48
48 0.50 14,700 98 59 42
0.75 17,800 119 72 51
1.00 19,600 131 78 56
54 1.00 22,900 153‘; 92 66
1.50 25,800 172 104 74

The data in the first three cloumns are form acme Acme Engineering and Manufacturing Corp., Musk,OK.

(Nelson,1998)
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Source of d.f. S.S. M. F-ratio F-table
variation 5% 1%
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Exp.error 12 780.62 65.05
Total 15 858.86
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 113.15 37.71 0.39™ 3.49 5.95
Exp.error 12 1156.86 96.40
Total 15 1270.01
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Source of d.f. SS. M.S. F-ratio F-table
variation 5% 1%
Treament 3 154.81 51.60 3.49 5.95
Exp.error 12 1898.88 158.24
Total 15 2053.70
CV. = 9352 % ns = Non significant
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Source of d.f. S.8. M.S. F-ratio F-table
variation 5% 1%
Treament 3 222.20 74.06 037" 3.49 5.95
Exp.error 12 2380.69 198.39
Total 15 2602.9
CV. = 91.55 % ns = Non significant



a ' Yy o aa A A
AITHNNANHINN 9 Lmﬂwummmmmmuﬂaanﬁmuﬂﬂﬂqﬂmuuaﬂismauaﬂqm‘nﬂu

=Y

QU

Suit 8 WOHAINY 2542
$ 147U 5 iy
Control 12.01 9.38 11.16 32.55 10.85
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Source of df. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 130.18 43.39 0.29" 3.49 5.95
Exp.error 12 1789.16 149.09
Total 15 1919.16
= 95.06 % ns = Non significant

C.Vv.



30

MIMANUIH 11 ugasvuanswjuvesduntendifiefilgnateusnlsaSouangungl

]
v =

TUN 15 WHHMAY 2542

51u3u=§1 37U mAy
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 210.08 70.02 045" 3.49 5.95
Exp.error 12 185531 154.60
Total 15 2065.39
CV. = 95.68 % ns = Non significant
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Source of d.f. S.S. M. F-ratio F-table
variation 5% 1%
Treament 3 60.86 20.28 0.11" 3.49 5.95
Exp.error 12 2168.49 180.70
Total 15 2229.35
4 CV. = 97.97 % ns = Non significant
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Source of d.f. SS. M.S. F-ratio F-table
variation 5% 1%
Treament 3 55.61 18.53 011" 3.49 5.95
Exp.error 12 2000.24 166.68

Total 15 2055.85

CV. = 96.93 % ns = Non significant
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Control 14.63 11.74 10.23 36.60 12.2
Tl 17.48 14.72 14.15 46.35 15.45
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 162.46 54.15 0.32" 3.49 5.95
Exp.error 12 1991.82 165.98
Total 15 2154.29
CV. = 93.36 % ns = Non significant
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Control 15.17 11.63 11.45 32.25 12.75
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T3 15.25 9.45 10.43 35.13 11.71
165.03 13.75
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Source of d.f. S.S. M. F-ratio F-table
variation 5% 1%
Treament 3 170.81 56.93 033" 3.49 5.95
Exp.error 12 2066.79 172.23

Total 15 2237.60

CVv. = 9542 % ns = Non significant
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107.55 8.96
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 89.85 29.95 0.44" 349 5.95
Exp.error 12 806.17 67.18
Total 15 896.02
CV. = 91.44 % ns = Non significant
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 117.20 39.06 043" 3.49 5.95
Exp.error 12 1083.82 90.31
Total 15 1201.02
CV. = 89.96 % ns = Non significant
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T3 14.00 13.58 15.51 43.09 14.36
170.63 14.21
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Source of d.f. S.S. MS. F-ratio F-table
variation 5% 1%
Treament 3 201.75 67.25 0.40" 3.49 5.95
Exp.error 12 1988.67 165.72
Total 15 2190.42
CV. = 90.53 % ns = Non significant
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Control 21.98 17.53 19.58 59.09 19.69
T1 ' 19.60 15.98 18.00 53.58 17.86
T2 18.90 17.04 20.23 56.53 18.84
T3 15.08 17.23 17.83 50.14 16.71
219.34 18.27
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 307.01 102.33 0.55" 3.49 5.95
Exp.error 12 342391 285.32
Total 15 3730.92
CV. = 9241 % ns = Non significant
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Control 22.24 19.56 19.29 61.09 20.36
T1 21.73 19.64 19.52 60.89 20.29
T2 19.24 19.22 17.47 55.93 18.64
T3 15.65 17.67 20.59 53.91 17.97
231.82 19.31
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 43741 145.80 047" 349 5.95
Exp.error 12 3652.91 304.40

Total 15 4090.33

CV. = 90.31 % ns = Non significant
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Control 22.70 22.85 19.96 65.51 21.83
Tl 23.82 21.38 20.50 65.70 21.90
T2 19.67 20.22 17.46 57.35 19.11
T3 15.04 15.48 22.01 52.53 17.51

241.09 20.09
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Source of d.f. 8.8. M. F-ratio F-table
variation 5% 1%
Treament 3 521.82 173.94 0.53"% 3.49 5.95
Exp.error 12 3925.31 327.10

Total 15 4447.13

CV. = 90.02 % ns = Non significant

40



*
o o

M3MANUINT 33 uansuiansauvesdundendiileilgnnmelulsuSounnguugl

L)

]
o A

Tuh 22 wguAIAN 2542

$1iaud 59 i

Control 25.98 24.29 21.52 71.59 23.86
Tl 24.03 23.69 23.45 71.17 23.72
T2 23.22 22.38 20.16 65.76 21.92
T3 16.51 18.59 24.76 59.86 19.95
268.38 22.36
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Source of d.f. S.S. MS. F-ratio F-table
variation 5% 1%
Treament 3 596.91 189.97 046" 3.49 5.95
Exp.error 12 4401.72 408.48
Total 15
CV. = 90.36 % ns = Non significant
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Control 27.23 24.65 22.35 74.23 24.74

T Tl 21.29 25.60 23.90 70.79 23.59
T2 24.51 23.26 20.11 67.88 20.62
T3 15.63 20.08 26.11 61.82 20.60
274.72 22.89
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Fuf 29 WQuNIAN 2542

Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 576.03 192.01 0.44™ 3.49 5.95
Exp.error 12 5146.24 428.85
Total 15 5722.28
CV. = 9045 % ns = Non significant
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Control 26.85 25.31 22.06 74.22 24.74
Tl 21.27 24.06 24.49 69.82 23.27
T2 24.70 22.64 19.41 66.75 22.25
T3 14.16 19.19 24.99 58.34 19.44
269.13 22.42
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Source of df. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 563.76 187.93 0.45™ 3.49 5.95
Exp.error 12 4983.73 415.31
Total 15 5547.31
CV. = 90.88 % ns = Non significant
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Control 28.53 26.09 24.08 78.70 26.23
T1 21.61 25.46 24.48 71.55 23.85
™ 23.43 22.89 20.08 66.40 22.13
T3 14.26 20.15 25.92 60.33 20.11
276.98 23.08
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Source of d.f. SS. M.S. F-ratio F-table
variation 5% 1%
Treament 3 679.28 226.42 0.52" 3.49 5.95
Exp.error 12 5195.32 432.94
Total 15 5874.60

CV. = 90.14 % ns = Non significant
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Control 2.55 1.80 1.85 6.20 2.06
T1 2.33 2.45 2.50 7.25 2.41
T2 2.80 0.50 2.15 5.45 1.81
T3 0.60 1.30 3.35 5.25 1.75

24.15 2.01
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Source of df. SS. M. F-ratio F-table
variation 5% 1%
Treament 3 6.37 2.12 0.64™ 349 595
Exp.error 12 39.40 3.28

Total 15 45.77

CV. = 90.04 % ns = Non significant
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Control 2.65 3.05 2.70 8.40 2.80

- Tl 2.25 4.70 3.90 10.85 3.61
T2 4.00 0.60 3.85 8.45 2.81
T3 1.40 3.15 4.65 4.65 3.06
36.9 3.07

a a s aa ° d aa a A
T MINMANUINN 44 LAAINANTTIUATIEHNNANAVINTUIUADNANADNHIUY Wﬂ@’ﬂﬂ'lﬂﬁluis\ui'ﬂu

angUNgil

JUN 15 NOuAIAY 2542

Source of d.f. S.S. M. F-ratio F-table
variation 5% 1%
Treament 3 13.80 4.60 0.57" 349 595
Exp.error 12 95.48 7.95
Total 15 109.29
CV. = 91.73 % ns = Non significant
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Control 5.30 2.95 3.15 114 3.80
T1 1.75 5.45 5.40 12.6 4.20
T2 5.50 0.20 435 10.05 335
T3 1.75 3.75 6.25 11.75 3.91
45.80 3.81
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Source of d.f. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 22.38 7.46 0.58" 3.49 5.95
Exp.error 12 152.89 12.74
Total 15 175.27
CV. = 9352 % ns = Non significant
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Control 5.90 3.50 3.50 12.90 4.30

Tl 2.95 6.6. 6.00 15.55 5.18

T2 6.60 0.90 5.60 13.10 4.36

T3 2.15 - 4.65 -7.40 14.20 4.73
55.75

4.64
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Source of d.f. S.8. M.S. F-ratio F-table
variation 5% 1%
Treament 3 28.09 9.36 0.50" 3.49 5.95
Exp.error 12 221.73 1847
Total 15 249.82
CV. = 9252 % ns = Non significant
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Control 4.65 2.25 3.90 10.80 3.60
T1 2.40 5.85 5.75 14.00 4.66
T2 6.35 1.30 4.08 11.73 391
T3 1.60 4.05 5.15 10.80 3.60
47.33 3.94
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Source of df. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 18.37 6.12 0.42" 3.49 5.95
Exp.error 12 174.37 14.53
Total 15 192.75
CV. = 96.64 % ns = Non significant

49



mMaenIAaRKInd 51 uaesdurunenvesdundendiiivilgnaelulsuSouangangl

Tui 12 figuiey 2542

S 37U e

Control 16.50 1.35 3.50 21.35 7.11
T1 0.55 2.70 3.25 6.50 2.16
T2 2.85 2.80 1.25 6.90 2.30
T3 3.10 2.15 1.60 6.85 2.28
41.60 2.24
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Source of df. S.8. M. F-ratio F-table
variation 5% 1%
Treament 3 78.79 22.26 1.22" 3.49 5.95
Exp.error 12 257.46 21.45
Total 15 336.25
‘ CV. = 133.61 % ns = Non significant
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Control 0.85 0.80 0.35 2.00 0.66
T1 1.00 0.65 1.35 3.00 1.00
T2 1.40 1.65 1.10 4.15 1.38
T3 1.20 1.70 0.00 2.90 0.96
12.05 1.00
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Source of d.f. SS. M.S. F-ratio F-table
variation 5% 1%
Treament 3 0.20 0.25 0.02" 3.49 5.95
Exp.error 12 14.97 1.24

Total 15 14.95

CV. = 111.25 % ns = Non significant
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- Control 1.70 130 0.30 3.30 1.10
Tl 2.70 2.45 2.10 7.25 241
12 240 2.90 1.80 7.10 2.36
T3 1.80 2.25 1.25 5.30 1.76
22.95 1.91
MTMANINT 56 usmsHams AR EAMeaaAvesiTuusenniendilefilgnnisuenTseeu
anguugl
Sufi 15 wqunn 2542
Source of df. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 3.19 1.06 0.28™ 349 595
Exp.error 12 4493 3.74
Total 15 48.13
CV. = 101.18 % ns = Non significant
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* Control 1.75 1.55 0.20 3.50 1.16
T1 2.45 1.95 2.05 6.45 2.15
T2 3.70 3.25 1.95 8.90 2.96
T3 1.80 1.95 1.15 4.90 1.63
23.75 1.97
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Source of df. S.S. M. F-ratio F-table
variation 5% 1%
Treament 3 0.49 0.16 0.03" 3.49 5.95
Exp.error 12 55.14 4.59

Total 15 54.64

CV. = 108.31 % ns = Non significant
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Control 1.65 1.05 0.50 3.20 1.06
Tl 2.55 2.20 2.85 7.60 2.53
T2 3.85 3.75 2.10 9.70 3.23
T3 2.65 1.95 1.50 6.10 2.03
26.60 2.21
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Source of df. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 1.30 0.43 0.07" 3.49 5.95
Exp.error 12 66.40 5.53
Total 15 67.71
CV. = 106.12 % ns = Non significant
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Control 1.50 1.30 0.40 3.20 1.06
Tl 3.20 2.85 3.20 9.25 3.08
T2 3.05 345 2.65 9.15 3.05
T3 2.55 1.90 2.00 6.45 2.15
28.05 2.33
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Source of df. S.S. M.S. F-ratio F-table
variation 5% 1%
Treament 3 5.92 1.97 0.36" 349 595
Exp.error 12 65.19 5.43
Total 15 71.12
. CV. = 99.71 % ns = Non significant
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Control 5.50 3.70 3.50 12.70 423
Tl 340 6.75 2.75 12.90 4.30
T2 2.15 2.10 4.05 8.30 2.76
T3 6.30 5.40 5.65 17.35 5.78
51.25 4.27
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Source of d.f. SS. M.S. F-ratio F-table
variation 5% 1%
Treament 3 53.06 17.68 1.30" 3.49 5.95
Exp.error 12 162.28 13.52
‘Total 15 215.35
CV. = 86.10 % ns = Non significant
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