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Thesis title: Efficiency of Slop from UASB System of Distillery to the Growth of Baby Corn.
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Soontornchai, Associate Professor ; (3) Mr. Sakda Sriniwes ; Academic year : 2004

ABSTRACT

The purposes of this study were : (1) to compare between the efficiency of slop from UASB
system of distillery and chemical fertilizer to growth of baby corn; and (2) to find the appropriate
ratio of slop from UASB system of distillery to growth of baby corn.

This was a qua-experimental research with five experimental plots including plot without
slop and chemical fertilizer, plots with 20, 40 and 80 cubic meters per rai of slop from UASB and plot
chemical fertilizer. The seed of baby corn used was Super Sweet. The formula of chemical fertilizer
was 15-15-15 and 46-0-0. Growth of baby corn was observed and height at 15, 25 and 60 days was
also recorded. At harvest time, weight, numbers of ears in each plot, number and weight of
unhusked ears, number and weight of husked ears and number of standard ears were recorded.
Statistics used for data analysis was percentage, mean, standard deviation, and analysis of variance.

The research findings were: (1) growth of baby corn in plot without slop and chemical
fertilizer was lower than those with slop and chemical fertilizer. Compared between plots with slop
and with chemical fertilizer, growth of baby corn in plots with slop was not statistically significant
different from that of chemical fertilizer ; and (2) the difference ratios of slop did not caused

statistically significant difference to growth of baby corn.

Keywords : Slop, UASB system, Distillery, Baby Corn and Efficiency
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mﬁﬂizﬂammmﬂ@uﬂ?s‘fﬁuq 1.0-2.0

(Other combined organic acid)
NA0350a (Glycerol) 50-6.0

ﬁuq (Wax, phenolic bodies, lignin, glucoside) 12.0-22.0

N Underkofler, L.A. and R.J. Hickley. (1954) « Alcoholic Fermentation of molasses,

Industrial Fermentation. ” New York:Chemical Publishing Company.
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HOAOS - @yi0A08ORE €DCOAERD TSCMRAY 47 112 :ABI0ADS CN (< A)

LEED arASAIA
TIR1 | T2R1 | T3R1 | T4R1 | T5R1 | TIR2 | T2R2 | T3R2 | T4R2 | T5R2 | TIR3 | T2R3 | T3R3 | T4R3 | T5R3
1 8 | 10 | 8 9 18 8 9 10 9 | 16|10 11 |9 8 16
2 S | 9 10| By|1w0| 0| 8| 12| 18|10 |10 8 11 | 14
3 1|9 |10 |7 15 9 9 9 9 | I | 9 9 | 10 | 10 | 15
4 10| 9 8 | 12 16| 11| 9 9 8 | 14| 8 9 | 11 | 11 | 16
5 2] 8 | 11| 8 17 S | 12,9 | 419109 9 18
6 10| 9 9 9 151129 6 | 12 16| 12| 9 8 8 15
! m|{ 122|101} 14 (9109|1011 8| 12|10 16
8 9 9 | 11| 8 411010109 188 129 11 | 16
9 9 9 8 | 12 | 15 9 8 9 8 | 16 | 9 8§ | 11| 10 | 17
10 9 8 9 9 3] 1] 9 8 8 | 15| 10 9 9 9 15
OMDl 98 | 94 | 93 | 96 | 152 | 98 | 94 | 92 | 94 | 157 | 96 | 95 | 96 | 97 | 158
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LEED arASAIA
TIR1 | T2R1 | T3R1 | T4R1 | T5R1 | TIR2 | T2R2 | T3R2 | T4R2 | T5R2 | TIR3 | T2R3 | T3R3 | T4R3 | T5R3
1 44 1 51 | 50 | 54 | 54 | 3 | 53 | 53 | 53 | 55 | 40 | 50 | 49 | S | 35
2 38 | 50 | 50 | 5 | 5 [ 3% | 3 | 5 |0 | 5| F | 0 | 50 | 55 | 50
3 3 | 5 | 5% | 53 | S [ 34 | 53 | 50 | 3 | 50 | B | 49 | 2 | 5 | 5l
4 43 | 5% | 54 | 5% | 52 | 3 | 54 | 51 | 60 | 59 | 34 | 48 | 55 | 50 | 36
5 4 | 5 | 5% | 5% | 50 | 39 | 52 | 5 | 5 | 5 | 3| 52 | M | 5 | 32
6 44 1 52 | 54 | 56 | 49 | 40 | 50 | 54 | 49 | 51 | 3 | 52 | 51 | 5% | 35
! 45 | 51 | 5% | 50 | 51 | 36 | 54 | 53 | 48 | 55 | 3H | 5H | 52 | 5 | 3l
8 3 | 5 | 5 | 5 | 51 [ 3 | 51 | 50 | 49 | 50 | %6 | 0 | 50 | 54 | 49
9 34 | 49 | 51 | 50 | 52 | 37 | 49 | 49 | 50 | 48 | 37 | 53 | 50 | 50 | 50
10 | 3 | 54 | 51 | 54 | 51 | 38 | 52 | 49 | 52 | 50 | 3 | 5 | 49 | 48 | 49
iOMD| 39.7 | 519 | 528 | 53 | 519 | 368 | 521 | 518 | 515 | 52 | 357 | 514 | 512 | 525 | 518
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TIR1

T2R1

T3R1

T4R1

T5R1

T1R2

T2R2

T3R2

T4R2

ToR2

T1R3

T2R3

T3R3

T4R3

ToR3

172

188

185

187

185

176

187

183

184

179

167

187

178
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187

175

187

186

186

184
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184

184

188

179

164

187

184

187

188

176

180

183

182

179

176

182

188

187

183

166

179

185

188

189

180

185

180

185

189

167

188

179

184

187

165

180

185

180

180

175

185

187

185

177

178

184

190

185

187

166

181

188

185

180

166

186

188

184

186

175

184

184

188

188

167

188

187

183

183

167

187

186

179

186

170

190

190

187

186

163

188

187

185

187

169

185

184

183

188

174

183

185

179

189

164

185

188

188

188

O | O JdJ oo ol &~ LW | —

166

180

183

182

185

172

184

188

190

186

165

186

187

180

188

—
o

178

184

185

185

184

170

188

185

188

188

167

188

180

189

180

OAD

1724

184.7

184.7

183.8

184.3

1738

1854

185.6

186

185.2

1654

184.9

184.9

1853

185
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Dependent Variable: A210g4 911 Tnalndoueiy 15 Ju

N Mean Std. Deviation Std. Error  95% Confidence Minimum  Maximum
Interval for Mean

Lower Bound Upper

Bound
tl 3 9.7333 1155 6.667E-02 9.4465 10.0202 9.60 9.80
2 3 9.4333 5.774E-02 3.333E-02 9.2899 9.5768 9.40 9.50
t3 3 9.3667 2082 1202 8.8496 9.8838 9.20 9.60
t4 3 9.5667 1528 8.819E-02 9.1872 9.9461 9.40 9.70
t5 3 15.5667 3215 1856 14.7681 16.3652 15.20 15.80
Total 15 10.7333 2.5102 .6481 9.3432 12.1234 9.20 15.80
ANOVA
Sum of df Mean Square F Sig.
Squares
Between Groups 87.840 4 21.960 588.214 .000
Within Groups 373 10 3.733E-02

Total 88.213 14
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Multiple Comparisons

Dependent Variable: A31ge 917 Tnailngeuoig 15 Ju

Tukey HSD
Mean Difference Std. Error Sig. 95% Confidence
(I-3) Interval
D @) Lower Bound
TREAT TREAT
MEN MEN
tl tl
2 .3000 1578 375 -.2192
t3 3667 1578 214 -.1526
t4 1667 1578 .824 -.3526
t5 * -5.8333 1578 .000 -6.3526
2 tl -.3000 1578 375 -.8192
2
t3 6.667E-02 1578 992 -4526
t4 -.1333 1578 910 -.6526
t5 * -6.1333 1578 .000 -6.6526
3 tl -.3667 1578 214 -.8859
2 -6.6667E-02 1578 992 -.5859
t3
t4 -.2000 1578 715 -7192
t5 * -6.2000 1578 .000 -6.7192
t4 tl -.1667 1578 .824 -.6859
2 1333 1578 910 -.3859
t3 .2000 1578 715 -3192
t4
t5 * -6.0000 1578 .000 -6.5192
t5 tl* 5.8333 1578 .000 5.3141
t2 * 6.1333 1578 .000 5.6141
t3 * 6.2000 1578 .000 5.6808
t4 * 6.0000 1578 .000 5.4808
t5 *

* The mean difference is significant at the .05 level.

Upper

Bound

.8192
.8859
.6859
-5.3141
2192

.5859
.3859
-5.6141
1526

4526

3192
-5.6808
3526
.6526

7192

-5.4808
6.3526
6.6526
6.7192
6.5192
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Descriptives

tl
2
3
t4

t5

Total

ANOVA

Between Groups

15

Within Groups

Total

Mean

37.4000
51.8000
51.9333
52.3333
51.9000
49.0733

Sum of
Squares
511.496
11.293
522.789

Std. Deviation

2.0664
.3606
.8083
7638
.1000

6.1108

df

10
14

Std. Error  95% Confidence

Interval for Mean

1.1930
2082
4667
4410

5.774E-02

1.5778

Mean Square

127.874
1.129

Lower Bound

32.2668
50.9043
49.9254
50.4360
51.6516

45.6893

113.230

Upper
Bound
42.5332
52.6957
53.9412
54.2306
52.1484

52.4574

Sig.

.000

Minimum

35.70
51.40
51.20
51.50
51.80

35.70

Maximum

39.70
52.10
52.80
53.00
52.00

53.00
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Multiple Comparisons

Dependent Variable: A31uga911 Tnaineou 81g 25 Ju

Tukey HSD
Mean Difference Std. Error ~ Sig.
-1
@ W)
TREAT TREAT
MEN MEN
tl tl
2 * -14.4000 8677 .000
t3 * -14.5333 8677 .000
t4 * -14.9333 .8677 .000
t5 * -14.5000 .8677 .000
2 tl* 14.4000 8677 .000
2
3 -.1333 8677 1.000
t4 -.5333 .8677 969
t5 -1.0000E-01 .8677  1.000
3 tl* 14.5333 8677 .000
2 1333 8677 1.000
3
t4 -.4000 .8677 .989
t5 3.333E-02 .8677  1.000
t4 tl* 14.9333 8677 .000
2 .5333 .8677 .969
3 4000 .8677 .989
t4
t5 4333 .8677 .986
t5 tl* 14.5000 8677 .000
2 1.000E-01 8677 1.000
3 -3.3333E-02 8677 1.000
t4 -4333 .8677 .986
t5

* The mean difference is significant at the .05 level.

95% Confidence
Interval

Lower Bound

-17.2557
-17.3890
-17.7890
-17.3557

11.5443

-2.9890
-3.3890
-2.9557
11.6776
-2.7224

-3.2557
-2.8224
12.0776
-2.3224
-2.4557

-2.4224
11.6443
-2.7557
-2.8890
-3.2890

Upper Bound

-11.5443
-11.6776
-12.0776
-11.6443

17.2557

2.7224
2.3224
2.7557
17.3890
2.9890

2.4557
2.8890
17.7890
3.3890
3.2557

3.2890
17.3557
2.9557
2.8224

2.4224
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Descriptives
N Mean
tl 3 170.5333
2 3 185.0000
3 3 185.0667
t4 3 185.0333
t5 3 184.8333
Total 15 182.0933
ANOVA

Sum of Squares

Between Groups 501.223
Within Groups 44.187
Total 545.409

Std. Deviation

4.5004
.3606
4726
1.1240
4726

6.2416

Std. Error 95% Confidence
Interval for Mean

Lower Bound

2.5983 159.3538
2082 184.1043
2728 183.8927
.6489 182.2412
2728 183.6594
1.6116 178.6368

df Mean Square

4 125.306

10 4.419

14

Upper
Bound
181.7129
185.8957
186.2406
187.8255
186.0073
185.5498

F

28.358

Minimum

165.40
184.70
184.70
183.80
184.30

165.40

Sig.
.000

Maximum

173.80
185.40
185.60
186.00
185.20

186.00
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Multiple Comparisons

Dependent Variable: A31uga911 Tnaineou 81g 60 Ju

Tukey HSD
Mean Difference Std. Error Sig.
-1
@ Q)
TREAT TREAT
MEN MEN
tl tl
2 * -14.4667 1.7163 .000
t3 * -14.5333 1.7163 .000
t4 * -14.5000 1.7163 .000
t5 * -14.3000 1.7163 .000
2 tl* 14.4667 1.7163 .000
2
3 -6.6667E-02 1.7163 1.000
t4 -3.3333E-02 1.7163 1.000
t5 1667 1.7163 1.000
3 tl* 14.5333 1.7163 .000
2 6.667E-02 1.7163 1.000
3
t4 3.333E-02 1.7163 1.000
t5 2333 1.7163 1.000
t4 tl* 14.5000 1.7163 .000
2 3.333E-02 1.7163 1.000
3 -3.3333E-02 1.7163 1.000
t4
t5 .2000 1.7163 1.000
t5 tl* 14.3000 1.7163 .000
2 -.1667 1.7163 1.000
3 -.2333 1.7163 1.000
t4 -.2000 1.7163 1.000
t5

* The mean difference is significant at the .05 level.

95% Confidence
Interval

Lower Bound

-20.1153
-20.1820
-20.1487
-19.9487

8.8180

-5.7153
-5.6820
-5.4820
8.8847

-5.5820

-5.6153
-5.4153
8.8513
-5.6153

-5.6820

-5.4487
8.6513
-5.8153
-5.8820

-5.8487

Upper Bound

-8.8180
-8.8847
-8.8513
-8.6513

20.1153

5.5820

5.6153

5.8153
20.1820

5.7153

5.6820

5.8820
20.1487

5.6820

5.6153

5.8487
19.9487
5.4820
5.4153

5.4487
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Descriptives
N Mean Std. Deviation ~ Std. Error 95% Confidence
Interval for Mean
Lower Bound
tl 3 73.3333 3.0551 1.7638 65.7442
2 3 100.3333 2.0817 1.2019 95.1622
t3 3 95.6667 2.0817 1.2019 90.4955
t4 3 94.3333 2.0817 1.2019 89.1622
t5 3 96.0000 5.2915 3.0551 82.8552
Total 15 91.9333 10.2083 2.6358 86.2802
ANOVA
Sum of Squares df Mean Square
Between Groups 1358.267 4 339.567
Within Groups 100.667 10 10.067

Total 1458.933 14

Minimum

Upper

Bound

80.9225 70.00
105.5045 98.00
100.8378 94.00
99.5045 92.00
109.1448 92.00
97.5865 70.00

F Sig.
33.732 .000

Maximum

76.00
102.00
98.00
96.00
102.00

102.00
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Multiple Comparisons

Dependent Variable: 11U Hnsanag

Tukey HSD
Mean Difference  Std. Error Sig.
-1
@ W)
TREAT TREAT
MEN MEN
tl tl
2 * -27.0000 2.5906 .000
t3 * -22.3333 2.5906 .000
t4 * -21.0000 2.5906 .000
t5 * -22.6667 2.5906 .000
2 tl* 27.0000 2.5906 .000
2
3 4.6667 2.5906 423
t4 6.0000 2.5906 217
t5 43333 2.5906 489
3 tl* 22.3333 2.5906 .000
2 -4.6667 2.5906 423
3
t4 1.3333 2.5906 .984
t5 -.3333 2.5906 1.000
t4 tl* 21.0000 2.5906 .000
2 -6.0000 2.5906 217
3 -1.3333 2.5906 984
t4
t5 -1.6667 2.5906 964
t5 tl* 22.6667 2.5906 .000
2 -4.3333 2.5906 489
3 3333 2.5906 1.000
t4 1.6667 2.5906 .964
t5

* The mean difference is significant at the .05 level.

95% Confidence
Interval

Lower Bound

-35.5260
-30.8593
-29.5260
-31.1926

18.4740

-3.8593
-2.5260
-4.1926
13.8074
-13.1926

-7.1926

-8.8593

12.4740
-14.5260

-9.8593

-10.1926
14.1407

-12.8593
-8.1926
-6.8593

Upper Bound

-18.4740
-13.8074
-12.4740
-14.1407

35.5260

13.1926
14.5260
12.8593
30.8593
3.8593

9.8593
8.1926
29.5260
2.5260

7.1926

6.8593
31.1926
4.1926
8.8593
10.1926
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Descriptives
N Mean  Std. Deviation
tl 3 2.037000 8.48759E-02
2 3 2.787000 5.78143E-02
t3 3 2.657367 5.78303E-02
t4 3 2.620300 5.78143E-02
t5 3 2.666633 .146990
Total 15 2.553660 .283563
ANOVA
Sum of Squares df
Between Groups 1.048 4
Within Groups 7.768E-02 10
Total 1.126 14

Std. Error  95% Confidence

Interval for Mean

Lower Bound Upper

Bound
4.90031E-02 1.826157 2.247843
3.33791E-02 2.643381 2.930619
3.33883E-02 2.513708 2.801025
3.33791E-02 2.476681 2.763919
8.48649E-02 2.301489 3.031778
7.32156E-02 2.396628 2.710692

Mean Square F
262 33.730
7.768E-03

Minimum

1.9444
27222
26111
2.5555
2.5555

1.9444

Sig.
.000

Maximum

2.1111
2.8333
2.7222
2.6666
2.8333

2.8333



Multiple Comparisons

Dependent Variable: $112uflnimasaody

Tukey HSD

@

TREAT TREAT

MEN

tl

2

3

t4

t5

O

MEN
tl
£ *
{3 *
t4 *
5 *
£ *
£
£3
t4
t5
£ *
")
£3
t4
t5
£ *
")
£3
t4
t5
t1*
£
£3
t4

t5

Mean Difference

-1

-.750000
-.620367
-.583300
-.629633
750000

.129633
.166700
120367
.620367
-.129633

3.70667E-02
-9.266667E-03
.583300
-.166700
-3.706667E-02

-4.633333E-02
.629633
-.120367
9.26667E-03
4.63333E-02

Std. Error

7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02

7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02

7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02

7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02
7.19624E-02

* The mean difference is significant at the .05 level.

92

Sig.

.000
.000
.000
.000
.000

423
217
490
.000
423

.984
1.000
.000
217
984

964
.000
490
1.000
964

95% Confidence
Interval

Lower Bound

-.986838
-.857205
-.820138
-.866471

513162

-.107205
-7.013809E-02
-.116471
383529
-.366471

-.199771
-.246105
346462
-.403538

-.273905

-.283171
392795
-.357205
-.227571
-.190505

Upper Bound

-.513162
-.383529
-.346462
-.392795
.986838

366471
403538
357205
.857205
.107205

273905
227571
.820138
7.01381E-02
199771

.190505
.866471
116471
.246105
283171
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~ a ] 3 I 1
1. asnn 1 msdsziiuszauanutunsaduai (pH)

% 3 I~ 1 % 9 1
seauaNuunsauaig JEAUANNABINTU ¥4 pH
( rating) ( rating)
NIATULIININNYA qaun < 35
NIATULIININ 35-44
AIAIANIN 9 4.5-5.0
N9 51-55
nsalaunang 1hunag 5.6-6.0
<3 Y
NIANUDY 6.1-6.5
o °
Wuna A 6.6-173
A19901U SRETRLY 74-78
a1 unag 7.9-8.4
A199A 8.5-9.0
A199ANN > 90
d‘ Y LK% g dy a
ANTINN 2 ﬂWHLﬂﬁwaiﬂﬂi“ﬁﬂT EC 1: 5 (ms/cm) UATATEAVNITHIULIIATLIUDAY
FzaU( rating) Lf‘{ﬂﬁ U ( Soil texture )
N5I/NTIYTIU 59U saumiendunsie witlen witlgada
(Sand/loamy sand) (Loam) (Sandy clay/loam) (Light clay) (Heavy clay)
laitfius (very low) <0.15 <017 <025 < 030 < 04
fudniios (low) 0.16-0.30 0.18 - 0.35 0.26 - 0.45 0.31-0.60 0.41-0.80
H1una1e (Moderate) 0.31-0.60 0.36-0.75 0.46 — 0.90 0.61 - 1.15 0.81 - 1.60
1ANTA (high) 0.61-1.20 0.76 — 1.50 091-1.75 1.16 =230 1.61 —3.20
HuFANIN (very high) >1.20 >1.50 >1.75 >2.30 >320
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52AU §n é 1thunan a4 qaun
519 (very low) (low) (moderate) (high) (very high)
1.8uN3 s ueu (%0C) < 2-4 4-10 10 =20 > 90
2. Bum3eiag (%4OM) <05 05-15 1.5-2.5 25-45 >45
3. Tulasou %N < 0.02 0.02 -0.08 0.08 —0.12 0.12-0.18 >0.18
4. 89310991 C:N (%) <10 10-12 12-16 16 -24 >4
5. Womlosaiiiiiuilsz Tom <3 3-10 10— 15 1545 > 45
(mg P/kg)
6. UAALTYY (mg Ca/kg) <400 400 - 1,000 1,000 — 2,000 | 2,000 —4,000 > 4,000
7. unniliFoy (mg Mg/ke) < 36 36120 120 - 360 360 — 960 > 960
8. Tnundidon(mg K/kg) < 30 30-60 60 —90 90 — 120 >120
9. TasiReu(mg Na/kg) < 73 23 -69 69 — 161 161 — 460 > 460
10. uanTeoeuuaniasy < 10 1015 15— 25 95 _ 40 > 40
i
(CEC,meg/100g)
11. 180 (mg Fe/kg) - <25 25-45 > 45 -
12, 1138MUd (mg Mn/kg) - <10 1.0-25 > 55 B
13. N2AULAN (mg Cu/kg) - <03 03-1.0 > 10 )
14. 8N (mg Zn/kg) _ <05 05-1.0 > 10 i

N7 MAININTNENNIAULAZ AUNIARON AUSHAANITTUMIIAYAT YHIINNFouL 19
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