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Abstract

This investigation aimed to study the effects of organic fertilizer (OF) from pulp and
paper industrial on yield of maize (var. Seeds Tech 188) planted in Kamphaeng Saen series
and some soil properties. The experimental design was arranged in Randomized Complete
Block (RCBD) with 3 replications and consisted of 10 treatments. The results showed that the
application of OF-D of 400 kg/rai in combination with chemical fertilizers containing all major
elements equivalent to 400 kg/rai of the OF-D provided the highest of ear weight, ear without
husk weight, grain weight, 1,000 grain weight, total N and protein in grain which was not
significantly difference from the application of OF-D of 800 kg/rai and the application of OF-C
of 400 kg/rai in combination with chemical fertilizers containing all major elements equivalent
to 400 kg/rai of the OF-C. After experiment, the application of OF-D of 400 kg/rai in
combination with chemical fertilizers containing all major elements equivalent to 400 kg/rai of
the OF-D provided the lowest of soil pH which was not significantly difference from the
application of OF-D of 800 kg/rai. Further, the application of OF-D of 400 kg/rai in combination
with chemical fertilizers containing all major elements equivalent to 400 kg/rai of the OF-D
provided the highest of EC_ and available P of soil (1.6 3 dS/m and 117 .32 mg/kg,
respectively) which was not significantly difference from the application of OF-D of 800 kg/rai.
While, the application of OF-D of 800 kg/rai effected the highest of organic matter of soil

(1.57 %) which was not significantly difference from the application of OF-B of 800 kg/rai.
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However, the application of OF-A of 400 kg/rai in combination with chemical fertilizers
containing all major elements equivalent to 400 kg/rai of the OF-A effected the highest of
exchangeable K of soil (151.72 mg/kg) which was not significantly difference from the

application of OF-A of 800 kg/rai.
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Table 1 Properties of soil before the experiment.

Properties Results (0-30 cm) Rating
pH (1:1) 7.80 slightly alkaline
EC, (dS/m) 0.71 non-saline
Organic matter (%)" 0.93 low
Available P (mg/kg)? 60.69 very high
Exchangeable K (mg/kg)? 83.41 moderately
Exchangeable Ca (mg/kg)®” 515.47 high
Exchangeable Mg (mg/kg)? 124.58 high
Exchangeable Na (mg/kg)” 28.84 -
Texture? sandy loam -

Note " =Walkley and Black method (Walkley and Black, 1934) = Bray |l method (Bray and Kurtz, 1945)

¥ = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

Table 2 Detail of treatments.

¥ = Pipette method (AnnansdniAdgnLgianen, 2558)

Quantity of major elements

Treatments Descriptions Symbols
(kgN-P,0.-K,O per rai)
T no fertilizer and OF treatment control 0-0-0
T, the application of chemical fertilizer based on soil  IF,,, 20-5-10
chemical analysis
T, the application of OF-A of 800 kg/rai OF-A,y, 7.92-9.44-22.56
T, the application of OF-A of 400 kg/rai in combinations ~ OF-A, +IF . .00 7.92-9.44-22.56
with chemical fertilizers containing all major elements
equivalent to 400 kg/rai of the OF-A
T, the application of OF-B of 800 kg/rai OF-B,,, 11.92-10.48-15.44
T, the application of OF-B of 400 kg/rai in combinations ~ OF-B, +IF 5,00 11.92-10.48-15.44
with chemical fertilizers containing all major elements
equivalent to 400 kg/rai of the OF-B
T, the application of OF-C of 800 kg/rai OF-C,,, 15.04-14.08-16.48
T, the application of OF-C of 400 kg/rai in combinations ~ OF-C,  +IF_ _,., 15.04-14.08-16.48
with chemical fertilizers containing all major elements
equivalent to 400 kg/rai of the OF-C
T, the application of OF-D of 800 kg/rai OF-Dgyy 20-18.16-18.24
1o the application of OF-D of 400 kg/rai in combinations ~ OF-D,  +IF_ ., 20-18.16-18.24

with chemical fertilizers containing all major elements

equivalent to 400 kg/rai of the OF-D
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Table 3 Properties of organic fertilizer (OF) before the experiment.

Results

Properties OF-A OF-B OF-C OF-D
pH (3:50) 6.91 7.21 7.00 6.78
EC 1:10 (dS/m) 9.59 7.76 9.57 13.31
Sodium (%) 0.30 0.22 0.25 0.34
Organic matter (%) 23.36 26.53 26.38 28.93
Organic carbon (%) 13.55 15.39 15.30 16.78
C:N ratio 13.69 10.33 8.14 6.71
Total N (%) 0.99 1.49 1.88 2.50
Total P,O, (%) 1.18 1.31 1.76 2.27
Total K,O (%) 2.82 1.93 2.06 2.28
Total primary nutrients (%) 4.99 4.73 5.70 7.05
Germination index (%) 81.11 85.04 83.29 47.02
Moisture (%) 22.64 26.17 27.24 26.34
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Table 4 Two crops data of ear weight and ear without husk weight of maize.

Ear weight (kg/rai) ear without husk weight (kg/rai)
Treatments = - T-test = - T-test
17 crop 2 crop 17 crop 2 crop

T, = control 1,252"% 1,151"Y * 989" 900°” .
T, = IFpon 2,136° 2,249° * 1,784° 1,884° .
T, = OF-A,, 1,658° 1,729° ns 1,379° 1,441" .
T, = OF-A, 0 HF or puoo 1,756° 1,842' ns 1,462° 1,537° .
T, = OF-B,, 1,790° 1,859' ns 1,489° 1,547° *
T, = OF-B,0yHIF or nuno 1,824° 1,976° * 1,523° 1,654° *
T, = OF-C,, 2,245 2,543° * 1,872° 2,123° =
T, = OF-C,00+IF o000 2,456 2,554 ns 2,047° 2,131° .
T, = OF-D,,, 2,488 2,610™ * 2,067° 2,173% .
T10 = OF-D,o0*HIF or-5400 2,523 2,636 * 2,105 2,212 .

F_test *x *% *k *x

CV (%) 15.86 14.72 14.39 12.12

" mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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800 nn./ls (OF-C,,;) n3ldi]e@uviaeigns D dmsn soo nn./13 (OF-D

| w0o) Waznslailuauvisdgns

800
D &m31 400 nn./1¢ souiuijawiiiaumnainemimanluiladunidgns D 6ms1 400 nn./ls
(OF-D 0+ For paoe) A@AUANTUAGLIAN (control) Hualiitiutinindnaasdinnlnaanas Inaiinanu

wWANETTUNINERA wanan Walsauiauinmin 1,000 waalunislgninatnanian 1 uaz

|
o aa

o ' o H A A e = A ' o+ P~ )
ATIN 2 WL "V!ﬂWW?UVIﬂ@@ﬂmﬂﬂqﬁiﬂﬂﬂ@umﬁ‘ﬂﬂﬁmﬂLﬁﬁl'] M?@ﬂ’]?l@?')mﬂu‘ﬂqﬂlﬁm LL@zﬂq?sl@

flanafiothaian dualiiumin 1,000 wanwasdinawaiinay (Table 5) TngliiAnuuansneiu
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'
o

v
N19als 1uifAFuAtuAN (control) Analiiviuiin 1,000 wanesdinnlnaanas Ineliiaaw

WANFNNAWNINADFLT 1L

Table 5 Two crops data of grain weight and 1,000 grain weight of maize.

Grain weight (kg/rai) 1,000 grain weight (g)
Treatments . " T-test " " T-test
17 crop 27 crop 17 crop 2" crop
T, = control 678" 613" * 275.22° " 275.11° " ns
T, = IFpon 1,242° 1,311° * 324.43° 324.45° ns
T,=OF-A,, 973° 1,019° ns 312.56° 312.58° ns
T, = OF-A, 0t IF o puoo 1,026% 1,084 ns 314.41° 314.43° ns
T, = OF-By,, 1,045° 1,008 ns 319.42° 319.44° ns
T, = OF-B, o, HF or guoo 1,085° 1,158° * 321.49% 321.52% ns
T.=OF-C,,, 1,323° 1,508° * 324.60° 324.63° ns
Ty = OF-C,00t1F or-ca00 1,434° 1,498° ns 331.63° 331.73° ns
T, = OF-D,,, 1,455° 1,532° * 332.50° 332.59° ns
T10 = OF-D,05+F or paco 1,476 1,549° : 334.67° 334.87° ns
F_test *% *% *% *%
CV (%) 13.12 14.12 12.57 11.83

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01

1.3 tBunaluinseuianuanaz Burullsauluwan
1+ a a o 1 al A 1 o 4+ al 1+ al | al al
nsldijeduriadatiunen visanislasannuilaed uaznisldijaiaiiatinabon Jua

2 1

WiBEualulnswuiauanaziBuiallsaulumdndintnaiscasidumnen uanenaiuasnegi

e dNATYEaM9aTA (Table 6) naN9Aa N19LlgnATan 1 wudn nasldiluduvisdgns D 6791 400
[l o+ a A 1 o + a a ¢ o 1

nn./13 sauduilawfinauwinsinamisuanuileduvisdqns D §m91 400 nn./ls (OF-D,g,+IF ..

oioo) HealiiTnnalulnsauisnnauazfsuallsiulumandaatnaunngn (1.75 uaz 10.94

-

waeidusd auandu) lduwansneiunnsldlle@uvisdgns D 631 800 nn./ls (OF-D,,,) waznnsld

800)

{le@uviatigns C dman 400 nn./13 sanfudapimeuinainensuan luiuduvisdgns C dnan

P2
Cy

) daunnslgnaisd 2 wudn nslailedurisdgns D msn 400 nn./ls

U

400 nn./13 (OF-C,, +IF

400 OF-C400

soufuijawniinauwinesensnanluileduvstgns D 6n91 400 nn./1§ (OF-D,, +IF Y

OF-D400)

palisnnnlulnsauiuauazfsunullsfiuluwdndiolnaninnge (1.85 waz 11.56

wefidus muady) lhuanseiunislailedunidgns D dmsn 800 nn./l3 (OF-Dy,,) el

800)
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Y o ) °o o = A A e = = Iy o+ = .
fadanadmnanfunaaesninisldiledunsdadiunan weanislddauiuilenil uaznield
flenadatnaunes Analitiunullsfuresndndiainadnatlulszinn “drnlnawén inga 1
A = a [ J T < o o a v & o
e Hifunuldsauldiienndt 8 wWaedidusd ainuinsgudngavennsdnd (woia wazane,
2560) WUENAFUAILAN (control) AualisunslulnsauisuuauaziFunllsaulumén
y - 4 2 d
dntnatiasngaianistlgnaien 1 uazATN 2
WanFaunauiBunululnaawinualumdaiinlnanilgnaian 1 uazaian 2 wus
° o = 1H & Ae A = i o+ = L+ S 4 A
NnAFuNeaeIninisldijaduriadetinman vieenisldsaniuilaini uaznisldileniiotinaman
Aualifsunlulasauianua lumdsaasinnnaiuau (Table 6) tag i uwAnEN9iUNI
aa d‘ 0 o = ¥ na/l <3 ¥ !
all IuNANFuAsLAN (control) Analiitsualulnsauisnualumdnaesinnlnaanas ety
= L e as 4 o ' = ~ = a4 o =
AAauuanseiunat ety adrelsfinig WenBoumauiBuiulsfuwivualuwén
¥ d‘ :/l = :/l A 1 o o pRpN 1A a 6 1 = A !
dlnantlgnasan 1 uazafan 2 wudn Ynsnfuneaeaninisldilaauriztedamnn visanisld
sauiuijeadl uaznslaflawiadiunen dualiBunnllsiuianusluwsaaasinalna sy
(Table 6) InglaifiAanuANENAUN9ATA w1 FuALAN (control) Hualiisnouiilsiu
nanualundnaadinnlnaanas Inafianuuansteiue it dAynieana
Table 6 Two crops data of total N and protein in grain of maize.
Total N (%) Protein (%)
Treatments = - T-test = ” T-test
17 crop 2" crop 17 crop 2" crop
T, = control 1.16°" 1.02°7 ns 7.25°" 6.38° " *
_ b d b d
T, = IFpon 1.56™ 1.58° ns 9.75™ 9.88° ns
T, = OF-A,, 1.38° 141" ns 8.63° 8.81' ns
— d f d f
T, = OF A+ F o pino 1.40 1.43 ns 8.75 8.94° ns
T, = OF-B,,, 1.48% 1.50° ns 9.25% 9.38* ns
_ cd de cd cde
T, = OF-B,oo+ For s 1.48 1.53 ns 9.25 9.56 ns
T,=OF-C,, 1.58% 1.63% ns 9.88" 10.19” ns
_ b b b b
Ty = OF-C,00tIF or cuo 1.64° 1.69 ns 10.25° 10.56 ns
T, = OF-Dy, 1.72° 1.82° ns 10.75° 11.38° ns
T = OF-D,os*+IF or 0o 1.75° 1.85° ns 10.94° 11.56° ns
F_test *% *x *x *k
CV (%) 12.49 12.38 13.84 13.65

" mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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nanasnsfiuinaadnnlnanisi 2 (Table 7) wudn nnsldiladuviadgns D 8m31 400

a a

nn./13 sauduilaiiinauwinsinaimnsuan luiluguvisdgns D 6m91 400 nn./13 (OF-D,g,+IF ..

oi0o) NHALAAN pH 2935 UAgA (pH 7.50) Tlusnsinaiunislad]a@usdgns D amsn soo nn./ls

(OF-Dyy,) AN1FUN980RIT89AT pH B89mUlUANTUNAREIAINETD analinani]adurisdgns D

PEHAY pH AN7gR (pH 6.78) (Table 3) Nsldilaauvisdgns D §m91 400 nn./13 sanriui]eand
Wenmnsgensuantuileduvstgns D 86191 400 NN/l (OF-D,,+IF or 0, HWAMAAN EC,

waziBununeansianidulszlomiaeshuninign (1.63 dS/m uaz 117.32 mg/kg AMNATAL)

o

Tduansineiunislai]uduvisdgns D §m9 soo nn./ls (OF-D,,,) Inedfiedunadinisinduaes

800

=

AN EC, 20951 analinanantfvesijaduvisanldian EC, lutae 7.76-13.31 dS/m (Table 3)

nslaile@uvisdgas D 8h191 800 nn./13 (OF-D,,,) dnalfiifiunnduvisadng luauniniige (1.57

o o

wadidus) Tduansinaiunisldile@uvsdgns B 631 800 nn./ls (OF-B,,,) taadidiadunadnaniu

3 800

Ao H A Ae oA oA o a A o a a & | o o A
Wm@@ﬂmﬂﬂqﬁiﬂﬂqﬂ'ﬂumiﬂﬂﬂq\iL@ﬂq NN@slﬂllaﬁ‘ﬂqm’aumﬁ‘ilqmQIu@utWNﬂquﬂﬂQ’]mf]iuwm@@Q‘V]

Y v '
a a 61 vﬂ a o A a oAl

fnnsldijeduviadsanduilend Metidumensie8unzdnlEilsunndumedngludeg 23.36-
il

q

28.93 Wefifus (Table 3) dqunislailedurisdgns A a1 400 nn./ls sandud]eadineuiin

o

s1mamInan luiladuriadgns A 6m9 400 nn./ls (OF-A

4 100 ) HualiBunnuInunaimes

+IF

OF-A400

nuanulaaulilufuninign (151.72 mg/kg) Tluansnsiunslailuduvisdgns A §hs1 oo nn./

13 (OF-A

800)
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Table 7 Properties of soil after 1 year of planting maize.

pH EC, oM Avail. P Exch. K
Treatments
(1:1 water) (dS/m) (%) (mg/kg) (mg/kg)
before experiment 7.80 0.71 0.93 60.69 83.41
T, = control 7.82° " 0.69° " 0.91°" 63.57°" 84.76' "
T,=1Fpon 7.79% 0.92' 0.95° 68.72° 95.82°
T, = OF-A, 7.58° 1.16° 1.38" 75.86° 149.53°
T, = OF-A, . +F or puoo 7.55% 1.22° 1.15° 76.42° 151.72°
T, = OF-By,, 7.75% 1.33° 1.53° 79.56° 115.86"
T, = OF-B,,+F or suo0 7.73° 1.37% 1.22% 81.23° 118.73°
T, = OF-C,,, 7.68° 1.43% 1.42° 93.85 127.32°
T, = OF-C,o00+F or-caoo 7.66° 1.46° 1.18% 94.72° 129.43°
T,= OF-D,, 7.52" 1.59° 1.57° 115.28" 135.42°
T,0 = OF-D,0+F or 5100 7.50° 1.63° 1.25° 117.32° 137.65°
Ftest w w " w .
CV (%) 13.09 13.13 12.93 13.57 12.73

" mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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