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Efficiency of Some Selected Organic Wastes as Nitrogen
Source for Sweet Corn Grown on Kamphaeng Saen Soil
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ABSTRACT

Four kinds of organic waste material (OWM) and inorganic fertilizer (IF) namely castor meal (CM),
activated sludge cake (AS) from whisky factory, rice straw compost (RSC), effluent from biogas production
(EFB) of liquid swine wastes, and ammonium sulfate were tested as nitrogen source for sweet corn planted
in Kamphaeng Saen soil series. The amount of application was equivalent to 15 kg N/rai (93.75 kg N/ha).
The field trials were conducted consecutively 3 times in the dry seasons. The results at the first crop showed
that except the RSC, the corn yield in the sole OWM treated plots was more or less as high as that in the
IF plot. With continual application of the OWMs, the tendency of the corn yield was expected to show the
result at the decreasing order: AS = EFB = IF = CM > RSC > check (Ch). There were not significantly different
in yield between the combination treatments of 1/20WM + 1/2IF and the sole OWM treatments except in
the RSC case. The corn yield in the RSC treated plot could be increased effectively as high as that in the
IF if the RSC was used in combination with the IF as 1/2RSC + 1/2IF. In terms of plant nutrients, the contents
of total N in grain and straw could be ranked in the following order: IF = EFB = AS = CM > RSC > Ch.
In terms of tasseling and silking, application of the OWMs, either by itself or combined with IF, enhanced
tasseling and silking dates to become 1-3 days earlier than usual. With three consecutive applications of the
organic wastes, there was no change in the soil properties in terms of pH, Eh, and Na content. However, continual
application of RSC or EFB, either single or combined with IF, tended to increase K and Mg in the soil whereas
the AS slightly increased soil P and soil Ca. For the EFB case, it could be used effectively not only as the
N source for the sweet corn, but also it could substitute irrigation water as much as 28,000 1/rai/wk (175,000
1/ha/wk) or 196,000 1/rai/crop (1,225,000 1/ha/crop).
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Table1 Some chemical properties of Kamphaeng Saen soil.

Chemical properties

Kamphaeng Saen Soil

pH (1:1)

EC (1:5 mS/cm)

Organic matter (%))
Available P (Bray II, ppm)
Exchangeable K (ppm)
Exchangeable Ca (ppm)
Exchangeable Mg (ppm)
Exchangeable Na (ppm)
Exchangeable Cu (ppm)

Exchangeable Zn (ppm)
Texture

7.3
0.2
1.1
55
222
1,568
124
104

1

1
Loam

Table 2 Some chemical properties of organic waste materials.

Chemical Organic waste materials!
properties
CM AS RSC EFB
pH 6.0 6.9 6.6 7.0
EC (mS/cm) nd nd nd 1.6
Total N# 5.24 2.24 1.10 55-95
Total P 0.87 0.34 0.10 21
Total K¥ 1.38 0.19 0.50 50
Na2/ nd nd nd 60
Note nd = notdetermined
I CM = castor meal AS = activated sludge cake
RSC = rice straw compost EFB = effluent from biogas production

2 (%) = for CM, AS and RSC; (ppm) for EFB
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Figure 1 Plant height at 30 and 45 days after seeding (3rd crop).
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Figure 2 Effect of nifrogen sources on tasseling and silking dates (3rd crop).

Note : Means in the same growth stage not followed by a common letter are significantly different at 0.05 probability.



364 1. innasmaad Gne)y TR 20 afui 3

£ =
~ = - = =
= = =
] «
10 1 =]
=
S 8 <
=
~
[-¥1]
£
_ 6
=
)
5 4
€3
2
0 L t [T E =]
= [in b = %] = o e
U = £ b - %] ™ H ol
U o ol ¥ 5y 73] o
- — — —
+ + 4 n
= £
= - 2 i3
o = = b
™ ~ ] ol

Figure 3 Effect of nitrogen sources on the total ear weight (2nd crop).

Figure 4 Effect of nitrogen sources on the corn yicld (1st crop).



9. wwasmans Gne) TH 29 avuh 3 365

sy fmﬁmw‘lumﬂn“lu‘lmmwawniwmau
nIININAY naummuaqmo ﬂmsumﬂavmuu
Mwandnldiadoutuilond ulideldides udi
waTudfivs Wrandnanauilefimsldaadety
(Figure 3) tfmgnﬂwﬁﬂwm’fmfu s ldi@nn
°lnwaﬁ’aumwﬂmﬂu uam‘lwmun Tulasioulu
mnmnauuuaauaymmmnmiwammmﬂmw
oglugtiaunsadoades ¥yl uazlu
sasnlaalaosiimmnzaufumsganuvesdning
1¥aniriuniifazaonh I8 0udn naliawnso
ganuldiu mildtiiansgydovedlulasou’ld
1IN ﬁ':uﬂwﬁnwni’mi‘fu TuTasinudau
Ingjowaylugdmssunidfidanddeslidnlna
W8 usaniien uazfinnumuzanlunmsldly
Sovanduiaquivddumnnniludnsuei
(Parr and Colacicco, 1987) Lm'adnblsﬁmu lﬁflﬁ
mslfswsuiuniniednn Tauldiuniifiedn

Table3 Ear size and sugar content (3rd crop).

Twaoyld 30 3u ﬂﬂnghmmm‘lﬁwawﬁﬂvlﬁ'ﬁ
m1ms‘1mﬂumuamammmm)mw cvwams
wwaawuuummumamnnﬂaﬂmmuﬂn
b4
Tudwgunmesiandadfinansn
o ¢ 3o 4 v
windnanysel dimindnuaziuaaurs 8 Hn wu
] 9 1 a 9 v ]
Nnaaeandosiurandadiodu Taglinuanu
¥
1 aa o Y [} t4
uanannnadavenwindn luauysal anuen
. :
An waznefidudanunanu Tasiiduseudsiln
. Y
uamInNNIANAINaDARBLiliMIUgnAT I
(Table 3)

3. YSnampemsHaniuny
navesdunsuigamanldaodsualulas
@ o 9/ Y o
nulusedauazwdadnInainaceandoduna
4
yosdunssTaqmaoldivariidonaninvetn
Inadaldnanuwditnadu nanleenalyd mn
v v t 4
agnoutIde Mnazye wagthisnmswaauia

Treatments Ear circumference Ear length Sugar content
(cm) (cm) (brix)
Ch 12.63bV 20.23 14.78
IF 13.732 19.90 15.25
CM 13.602 19.95 14.93
1/2CM + 1/2IF 13.932 20.73 15.00
AS 13.502 20.74 14.80
1/2AS + 1/2IF 13.702 20.56 15.25
RSC 13.642 20.58 14.85
1/2RSC + 1/2IF 13.672 20.52 15.03
EFB 13.762 21.41 15.28
1/2EFB + 1/2IF 13.22ab 20.59 15.42
F-test * ns ns
%CV 3.37 5.80 2.16

1/ Means in any one column not followed by a common letter are significantly different at 0.05 probability.
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Figure 5a and 5b Total nitrogen contents in grain and straw at harvesting period (2nd & 3rd crops,

respectively).

Note : Means in the same growth stage not followed by a common letter are significantly different at 0.05 probability.
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Table4 Chemical properties of the soil collected after harvesting the third crop.-

Chemical properties

Treatments pH ECV OM P,0; K,0 Ca Mg Na
(1:1)  (5) (%) (ppm) (ppm)  (ppm)  (ppm)  (ppm)
Ch 7.4 0.22 1.2 162 130 1,280 60 50
IF 73 0.26 1.0 135 140 1,280 70 60
CM 7.2 0.25 1.2 186 170 1,480 100 .60
1/2CM+1/2IF 6.7 0.23 1.1 155 150 960 80 50
AS 7.1 0.44 1.3 259 180 1,920 110 60
1/2AS+1/2IF 6.7 0.19 1.1 149 170 1,040 60 60
RSC 7.2 0.33 1.5 130 250 1,320 90 70
1/2RSC+1/2IF 7.0 0.27 1.5 206 250 1,230 100 50
EFB 7.7 0.31 1.2 162 240 1,760 100 80
1/2EFB+1/2IF 7.3 0.20 1.1 133 200 920 80 50
/" mS/cm
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