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Abstract

To study the effect of the bio-fertilizer on the chemical properties of soil, sets of
experiments were carried out in a farmer’s field at Ban Ponpaeng, Muang Samsib district,
Ubonratchathani province. Local waxy corn had been planted for 60 days from November 30,
2005 to January 29, 2006. The bio-fertilizer used to fertilize the corn was composed of raw rice
chaff, burnt rice chaff, peanut husk and chicken manure at the ratio of 1:1:1:2. Bio-extract and
Dolomite were also added. A randomized complete block design (RCBD) was employed with
four replications. Four treatments were used. The first treatment was conducted without bio-
fertilizer. The second treatment was conducted by adding bio-fertilizer once with the rate of 1 kg
per m 2 The third treatment was conducted by adding bio-fertilizer twice with the rate of 2 kg per
m?”. The fourth treatment was conducted by giving bio-fertilizer once with the rate of lkg per
m? and adding chemical fertilizer once with the rate of 0.3 kg per m? . The treatment in which the
fertilizer was used only once, the bio-fertilizer was added at the beginning of sowing. The
treatment in which the fertilizer was used twice, the fertilizers were added at the 30th day after

sowing. The results show clearly that the bio-fertilizer affects the chemical properties of soil. The

property values of pH, E.C., Nitrogen and Potassium had significantly increased after 30 days of

sowing. However. after 60 days of sowing, only the E.C. value had substantially increésed while
the others properties had no significant increased. This experiment, however, had been conducted
for only one sowing season for the corn. In the long-term, the changes of the soil chemical
properties tend to be significant. Moreover, the bio-fertilizer affects the height and dry matter
weight of the corn at every stage of growth. The similar effect was also obtained for the yield and

yicld components and the chemical components of the comn.
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[ 4

luTasinuanua (Total N) Digestion Block

WoaWoaviaviua (Total P) Vonado-molybdate

Tilupaiousianua (Total K) Flame Photometer

woarledafuiuyszlom! (Avai. P) Vonado-molybdate

unadouiana’ld (Extract.Ca) Flame Photometer

Flame Photometer

uuniidounanald (Extract. Mg)
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msamanani 1 dhinasigeimvesijavinriianieg

¥Haies Iulasion (%) veaneSa (%)  Tdummdsu (%)
flonsinnndnausn 1.43 0.48 0.47
flovinornuguda 1.23 1.26 0.76
{lovsinarnrhed 0.85 0.11 0.76
fonsinvhedha+ ya'ln 1.07 0.46 0.94
{loninanvheda+yala 151 0.26 0.98

P 1 aw U3 a ]
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& A a a d [v] a v
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¥iiaijy Yulasion (%) veaweFa (%)  TduamBen (%)
NDALIYN 1.55 0.46 0.49
vhsdn 0.59 0.08 W)
unaY (15% Sio2) 0.46 0.26 0.70
i wnou (58-90% Si02) 0.00 0.15 0.81
§andios 2.71 0.56 247
yaln 2.24 6.29 2.11
ya 1.10 0.40 1.60

fiun 1 nduandtoniunuanugauauystivesduuazdjoityls, 2541

M 4 a ¥
MINMARKINN 3 ANgANENYsalvesRuieilgnding

szAY pH oM Avai. P Exch. K CEC
(%) (ppm) (ppm) (me/100 g soil)
¢;n <5.0 <1.8 <10 <40 <10
1thunan 5.0-6.4 1.8-3.0 10-20 40-60 10-25
N 6.5-7.5 >30 >20 >60 >25

fn  enasinms “dnneidnaa’’ asuImmisinuag ATTNTINNBATHAT AN

- ®Auf 8/2547 ISBN 974-436-360-6 140 P.
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AIMARNUINT 4 HaMTIATIEY ANOVA a1 pH veadu (S 1unuiundalgn)

ilody T R newlgn 30 u 60 Tu
Ay 1 5.24 5.16b 522
Msnaned (T L 2 5.26 527b 5.20
| 3 5.33 5.43ab 541
1 4 5.18 354a 5.03
W?y1 (R) "\ l 5.17 5.32 5.12
2 5.32 5.34 5.07
3 5.26 5.42 5.31
4 5.26 5.32 5.37
TxR 1 1 5.73 5.06 5.1
1 2 491 5 49
1 3 S.11 5.27 5.35
1 4 5.21 53 5.53
2 1 5.17 S.15 5.1
2 2 5.09 5.21 4.77
2 3 5.37 5.37 5.43
2 4 5.39 5.36 5.48
3 1 493 5.56 5.34
3 2 6.04 5.6 5.71
3 3 5.27 5.45 5.15 .
3 4 5.06 5.1 5.42
4 1 4.85 5.52 491
4 2 5.22 5.55 4.9
4 3 5.29 5.58 5.29
4 4 5.37 5.51 5.03
%C.V 6.3 3.4 5.0
F - test T Ns *x ns
R Ns ns ns
T xR Ns ns ns
L.SD 0.05 T Ns 0.25 ns
R Ns ns ns
T xR Ns ns ns
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{‘v

ASMIANUINT 5 HamTINTIEH ANOVA A1 E.C (mS/cm) U83aU (§117uTundalgn)

Uede T R | neulgn 30 1 60 Ju
iy 1 0.020 0.031b 0.043 b
MInaaod (T) 2 0.025 0.042 ab 0.063 b
3 0.020 0.048 ab 0.09 ab
4 0.019 0.064 a 0.11a
°§1 (R) 1 0.017 0.049 0.060
2 0.021 0.036 0.096
3 0.024 0.054 0.820
4 0.020 0.046 0.072
TxR 1 1 0.016 0.026 0.042
1 2 0.02 0.023 0.035
1 3 0.021 0.035 0.049
1 4 0.021 0.038 0.047
2 1 0.026 0.041 0.035
2 2 0.026 0.041 0.073
2 3 0.026 0.042 0.069
2 4 0.022. 0.042 0.076
3 1 0.014 0.066 0.1
3 2 0.018 0.035 0.11
3 3 0.029 0.061 0.11
3 4 0.017 0.031 0.04
4 i 0.013 0.064 0.061
4 2 0.02 0.044 0.165
4 3 0.021 0.076 0.1
4 4 0.021 0.073 0.125
% C.V 19.9 37.9 379
F —test T Ns * *
R Ns ns ns
T xR Ns ns ns
LSD 0.05 T Ns 0.05 0.05
R Ns ns ns
T xR Ns ns ns
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L

MFIMANEINT 6 HaMIIATIZH ANOVA a1 O.M (%) vesdu (SrauTundalgn)

iluve T newgn 30 Ju 60 T
Ay 1 0.445 0.763 0.760
nMsnNAadI (T 2 0.580 0.910 0.858
3 0.485 0.873 0.865
4 0.488 0.783 0.780
’)?‘1 (R) 0.293 0.848 0.848
0.528 0.835 0.840
0.638 0.873 0.840
0.540 0.773 0.735
TxR 1 0.160 0.750 0.790
1 0.510 0.730 0.750
1 0.650 0.860 0.880
1 0.460 0.710 0.620
2 0.380 0.820 0.900
2 0.770 1.000 0.970
2 0.550 0.930 0.760
2 0.620 0.890 0.800
3 0.330 0.980 0.870
3 0.190 0.810 0.880
3 0.780 0.900 0.890
3 0.640 0.800 0.820
4 0.300 0.840 0.830
4 0.640 0.800 0.760
4 0.570 0.800 0.830
4 0.440 0.690 0.700
%C.V 40.7 8.8 9.8
F - test T Ns ns ns
R Ns ns ns
T xR Ns ns ns
LSD 0.05 T Ns ns ns
R Ns ns ns
T xR Ns ns ns
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AIIMANUINT 7 HamMITIATIZH ANOVA a1 Total N (%) vedau ($11uTundalgn)

flady T R nowilgn 30 v 60 u
R 1 0.027 0.046 b 0.040
NSNAavl (T) 2 0.032 0.058a 0.044
3 0.028 0.051'b 0.040
4 0.027 0.051b 0.041
Q% R) 1 0.016 0.051 0.041
2 0.026 0.050 0.042
3 0.038 0.054 0.042
4 0.034 0.052 0.041
TxR 1 1 0.006 0.045 0.038
1 2 0.026 0.041 0.038
1 3 0.038 0.053 0.044
1 4 0.037 0.046 0.039
b) i 0.025 0.057 0.045
2 2 0.042 0.059 0.048
2 3 0.034 0.057 0.035
2 4 0.028 0.057 0.048
3 1 0.018 0.057 0.041
3 2 0.007 0.048 0.039
3 3 0.043 0.050 0.039
'3 4 0.044 0.050 0.041
4 1 0.016 0.044 0.038
4 2 0.030 0.050 0.041
4 3 0.035 0.055 0.048
4 4 0.027 0.056 0.035
%C.V 483 1.7 1.7
F - test T Ns * ns
R Ns ns ns
T xR Ns ns ns
LSD 0.05 T Ns 0.01 ns
R Ns ns ns
T xR Ns ns ns
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AITMARUINT 8 HaMIIRT1EH ANOVA i avai.P (ppm) vesdu (S1auTundnlgn)

ade T R newulgn 30 Ju 60 Ju
My 1 21.71 24.29 22.33
NMsnaael (T) 2 3237 37.58 32.70
3 25.63 42.74 42.77
4 28.49 35.37 33.60
‘1";1 (R) l 14.00 24.11 20.75
2 27.57 3791 32.46
3 35.64 40.53 42.78
4 30.99 37.42 35.41
TxR 1 1 26.54 15.04 10.56
1 2 15.09 2331 18.87
1 3 20.57 31.48 36.82
1 4 24.65 27.33 23.05
2 1 13.16 16.86 17.33
2 2 31.33 4324 21.36
2 3 4727 41.24 47.69
2 4 371.71 48.98 44.42
3 1 8.06 41.77 31.56
3 2 36.39 50.14 64.96
3 3 35.84 439 37.42
3 4 2223 29.13 31.14
4 1 8.24 16.78 17.54
4 2 27.46 3496 - 24.64
4 3 38.87 45.49 49.17
4 4 39.4 4423 43.04
% C.V 46.2 324 43.4
F - test T Ns ns ns
R Ns ns ns
T xR Ns ns ns
LSD 0.05 T Ns ns ns
R Ns ns ns
T xR Ns ns ns
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A3 MIARKINT 9 WaMFHATILH ANOVA M1 Ext. K (ppm)vesan (S111Tundulgn)

lady T R nauilgn 30 3u 60 Tu
sy I 1759 61.04b 46.28
MINAndI(T) 2 23.90 76.25a 64.77
3 16.40 75.56 a 73.36
4 14.61 74.848 a 93.76
=§1 (R) 1 14.17 74.78 a 77.60
2 20.55 62.90 b 81.25
3 20.60 77.99a 69.69
4 17.19 72.03 ab 49.62
TxR 1 1 13.98 . 64.7 54.9
1 2 26.05 4433 44.44
1 3 15.68 69.42 52.21
1 4 14.65 65.69 33.58
2 1 19.82 80.68 83.48
2 2 20.75 66.59 59.49
2 3 239 82.63 55.49
2 4 31.13 75.1 60.6
3 1 12.46 74.51 101.32
3 2 17.67 78.39 72.39
3 3 22.98 77.61 77.3
3 4 12.49 71.73 4241
4 1 10.41 79.21 70.69
4 2 17.72 62.29 148.69
4 3 19.84 82.28 93.77
4 4 10.47 75.61 61.89
%C.V 28.6 11.4 349
F - test T Ns * - ns
R Ns * ns
T xR Ns ns ns
LSD 0.05 T Ns 9.15 ns
R Ns 9.15
T xR Ns ns ns
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MINIANKINT 10 HEMTIATIEH ANOVA A1 Ext. Ca (ppm) ¥8eAU (§11mTundnlgn)

oty T R fowdgn 30 Ju 60 Tu
sy 1 157.40 193.86 199.01
M3naass (T) 2 195.80 241.90 238.77
3 168.65 257.35 281.10
4 159.37 216.42 225.26
=§1 (R) 1 116.73 ¢ 217.40 220.41
2 174.06 b 242.05 240.82
3 20936 a 241.70 265.84
4 181.07 ab 208.59 217.07
TxR 1 1 132.77 180.34 173.69
1 2 156.21 190.46 188.30
1 3 193.36 224.55 257.11
1 4 147.25 180.07 176.95
2 1 126.85 193.47 209.49
2 2 217.97 265.12 222.74
2 3 214.59 252.52 259.60
2 4 223.78 256.47 263.23
3 1 112.21 304.68 309.88
3 2 150.72 296.08 336.25
3 3 226.89 240.92 264.52
3 4 184.77 188.57 213.76
4 1 95.07 191.11 188.58
4 2 171.34 216.53 215.98
4 3 202.58 248.80 282.12
4 4 168.47 209.23 214.35
%CV 279 15.4 18.3
F - test T Ns . ms ns
R »* ns ns
T xR Ns ns ns
LSD 0.05 T Ns ns ns
R 32.30 ns
T xR Ns ns
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A151MARLINT 11 Ham3AT1zH ANOVA m Ext. Mg (ppm)vasau (S1uuiundalgn)

Jode T R - newlgn 30 %u 60 3u
ORHAT] 1 20.14 21.08 20.87
NSNAAD (1) 2 30.67 24.02 25.26
3 28.65 28.65 29.44
4 21.34 25.87 23.76
‘f;w (R) 1 1472 b 28.23 29.93a
2 20.03b 25.16 25.58 ab
3 30.97a 24.08 2424 ab
4 35.06 a 22.14 19.58 b
TxR . 1 1 13.54 24.36 2724
i 2 17.15 21.51 18.83
1 3 19.02 21.24 23.19
1 4 30.83 17.19 14.22
2 1 15.65 23.99 30.35
2 2 23.67 24.09 25.09
2 3 38.01 22.95 21.71
2 4 4533 25.05 23.88
3 i 15.62 34.12 35.36
3 2 18.06 31.33 37.41
3 3 44.86 25.05 25.37
3 4 36.04 24.09 19.62
4 1 14.07 30.43 26.75
4 2 2125 23.72 20.99
4 3 22.00 27.09 26.68
4 4 28.03 22.22 20.60
%CV 48.7 15.1 249
F - test T . ns ns ns
R *¥ ns %ok
T xR ns ns ns
LSD 0.05 T ns ns ns
R 9.84 ns 6.82
T xR ns ns ns

29



MIIMARKINT 12 HamsInned ANOVA inamigeimisiududnilng -

iy dwmsy %3 Total N (%) Total P (%) | Total K (%)
M5y (T) 1 0.809 0.135 2.158
2 1.239 0.185 2.343
3 1.241 0.208 2.395
4 1.438 0.235 2.358
°f:1 (R) | 1.661 a 0.138 2.428
2 1.147b 0.183 2.393
3 1.111 be 0.183 2.280
4 0.808 ¢ 0.213 2.153
TxR 1 1 1.263 0.120 2.250
2 0.857 0.090 2.120
3 0.572 0.150 2.150
4 0.544 0.180 2.110
2 1 1.859 0.170 2.480
2 1.204 0.160 2.240
3 0.935 0.190 2.480
4 0.958 0.220 2.170
3 1 1.867 0.020 2.530
2 1.068 0.250 2.560
3 1.308 0.180 2.330
4 0.720 0.190 ©2.160
4 1 1.653 0.240 2.450
2 1.459 0.230 2.650
3 1.628 0.210 2.160
4 1.011 0.260 2.170
%C.V 36.5 328 7.7
F-test T ns ns ns
R ** ns ns
T xR ns ns ns
LSD 0.05 T ns ns ns
R 0.32 ns ns
T xR ns ns ns

30




MIMARWINT 13 Wamsdnnzd ANOVA Phinusigermsludadnaina

Total N Total P Total K
flody Amiy 41 (%) (%) (%)
fsv (1) 1 0.873 0.220b 1.410
2 0.944 0.238b 1.498
3 0.950 0.258 a 1.510
4 1.046 0.260 a 1.368
°§1 (R) 1 0.906 b 0.235 1.448
2 0.862 b 0.233 1.410
3 1.156 a 0.250 1.470
4 0.881a 0.258 1.450
TxR 1 1 0.782 0.190 1.570
2 0.819 0.220 1.420
3 0.994 0.230 1.490
4 0.895 0.240 1.510
2 1 1.067 0.240 1.430
2 0.880 0.230 1.500
3 1.165 0.250 1.500
4 0.664 0.230 1.210
3 1 0.877 0.260 1.570
2 0.830 0.240 1.330
3 1.164 0.250 1.580
4 0.928 0.280 1.560
4 . 1 0.897 0.250 1.220
2 0.918 0.240 1.390
3 1.300 0.270 1.340
4 1.069 0.280 1.520
%CV 17.4 8.1 6.6
F - test T ns o ns
R * ns ns
T xR ns ns ns
LSD 0.05 T ns 0.020 ns
R 0.180 ns ns
T xR ns ns ns
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MIIMARUINT 14 HaMTAATIEH ANOVA mnnugundaveatnalna ($nnuiuvdalgn)

Yody T 15 3u 305w 45 60 T
CRHT | 19.35 37.10b 65.60 d 86.50 ¢
MINAAB (1) 2 19.55 46.73 a 111.65¢ 158.32b
3 19.80 4745a 120.55b 159.63 b
4 19.95 49.25a 12545 a 167.45a
°1°;1 (R) 19.90 46.40 107.85 144.75
19.85 43.50 104.20 142.28
19.40 45.63 105.05 143.23
19.50 45.00 106.15 141.65
TxR 1 20 38 68.8 87.2
1 19.8 37.6 65.6 86.6
I 19 36.4 63.8 89.6
1 18.6 36.4 64.2 82.6
2 19.6 46.6 112.2 162.6
2 19.6 42.6 109.6 156.8
2 19.2 49.3 113.6 160.1
2 19.8 48.4 111.2 153.8
3 20 50.4 121.2 162.4
3 20 422 118.2 157.1
3 ~19.6 474 121 158
3 19.6 49.8 121.8 161
4 20 50.6 129.2 166.8
4 20 51.6 123.4 168.6
4 19.8 49.4 121.8 165.2
4 20 45.4 127.4 169.2
%C.V 1.9 6.2 22 20
F - test T ns ** i *x
R ns ns ns ns
T xR ns ns ns ns
LSD 0.05 T ns 4.03 2.53 3.55
R ns ns ns ns
T xR ns ns ns ns




N

flady T 1591 30 Ju 457 60 u
dduy i 0.09b 0.53¢ 7.69 b 12794
NINAABI (T) 2 0.10a 1.46 b 25.87¢ 57.84c¢
3 0.10a 1.55b 28.70b 64.66 b
4 0.10a 1.79a 3227a 78.4l a
‘1?1 (R) 0.10 1.38 24.23 54.86
0.10 1.31 23.25 51.94
0.10 1.30 23.08 52.82
0.10 1.34 23.98 54.07
TxR 1 0.09 0.48 8.63 12.72
1 0.09 0.63 8.05 12.48
1 0.09 0.52 6.92 14.08
1 0.09 0.49 7.18 11.87
2 0.09 1.63 26.19 62.29
2 0.10 1.34 25.31 52.41
2 0.10 1.41 26.39 58.17
2 0.10 1.46 25.59 58.48
3 0.10 1.51 28.81 65.39
3 0.10 1.47 28.07 61.10
3 0.11 1.56 27.59 64.95
3 0.10 1.67 30.35 67.20
4 0.10 1.91 33.30 79.05
4 0.10 1.80 31.56 81.78
4 0.10 1.72 31.43 74.06
4 0.10 1.75 32.79 78.74
%CV 3.1 6.9 3.8 5.5
F - test T - . = **
R Ns ns ns ns
T xR Ns ns ns ns
LSD 0.05 T 0.0t 0.10 1.02 2.75
R Ns ns ns ns
T xR Ns ns ns ns




ﬂﬁNﬂ]ﬂNu']ﬂ‘ﬁ 16 Namﬁmﬂzﬁ ANOVA ﬂ"I‘l:!'Iﬂﬁﬂﬂ’ﬂ/‘ﬁ]ﬂﬁﬂ!!ﬁ@ﬂlﬂﬂﬁutmzﬁﬂ

1 lna (hn./15) waz S1udn

ado T uuAuaa UU AU uufnan uu.dnud $wudln
A5y 1 586.667d 175.30d 136.95d 74.62d 8177.50 b
NMsnNaaod (T) 2 1896.30 ¢ 476.15¢ 111408 ¢ 311.50¢ 9066.25 b
3 2275.55b 620.77b 1469.63 b 383.13b 10844.50 a
4 2654.81 a 683.23 a 1659.25a 498.53 a 10489.30 a
‘]‘;1 (R) 1831.11 495.02 1173.33 320.57 9955.50
1866.67 492.34 1114.07 315.33 9244.25
1842.96 483.10 1149.63 311.36 9955.50
1872.59 485.29 1125.92 319.52 942225
TxR 1 640.00 180.05 355.56 76.54 7822.00
1 568.89 174.02 284.44 73.57 8533.00
1 568.89 176.12 355.56 74.35 8533.00
1 568.89 171.00 284.44 74.02 7822.00
2 1777.78 480.14 1137.78 306.48 9244.00
2 1991.11 480.90 1066.67 304.96 8533.00
2 1896.30 476.15 1114.08 311.50 9244.00
2 1920.00 467.40 1137.78 323.05 9244.00
3 2204.44 622.91 1493.33 393.28 12089.00
3 2275.55 620.77 1469.63 383.13 8533.00
3 2275.55 619.87 1493.33 373.64 12089.00
3 2346.66 619.53 1422.22 382.47 10667.00
4 2702.22 696.97 1706.66 505.98 10667.00
4 2631.11 692.45 1635.55 499.64 11378.00
4 2631.11 660.27 1635.55 489.96 9956.00
4 2654.81 683.23 1659.25 498.53 9956.00
% C.V 3.1 1.8 3.1 2.1 9.8
F - test T *k Aok ook *%k *k
R ns ns ns ns ns
T xR ns ns ns ns ns
LSD 0.05 T 92.06 14.92 54.73 9.40 1232.36
R ns ns ns ns ns
T xR ns ns ns ns ns
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