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Effects of Organic Fertilizer from Waste in Pulp and Paper Industry on
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ABSTRACT
This study investigated the effects of organic fertilizer (OF) from waste in pulp and paper
industry on growth, yield and quality of hybrid maize (Seeds Tech 188) planted in Kamphaeng Saen
soil series. The experimental design was arranged in a Randomized Complete Block Design
(RCBD) with 3 replications and 10 treatments. The results showed that the application of OF-D
of 400 kg/rai in combination with chemical fertilizers (CF) containing all major elements equivalent
to 400 kg/rai of the OF-D provided the highest of plant height and leaf greenness (SPAD reading)

which was not significantly different from the application of OF-D of 800 kg/rai. Furthermore,
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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 unhusked ear weight,
husked ear weight, grain weight, 1,000 grain weight, total N and protein in grain which was not
significantly different from the application of OF-D of 800 kg/rai and the application of OF-C of
400 kgfrai in combination with chemical fertilizers containing all major elements equivalent to 400

kg/rai of the OF-C.
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Table 1 Detail of 10 treatments

Quantity of major

Treatments Describes Symbols elements
(kg N-P,05-K,0 per
rai)
T4 no fertilizer and OF treatment control 0-0-0
T, the application of chemical fertilizer based CFooa 20-5-10
on soil chemical analysis
T, the application of OF-A of 800 kg/rai OF-Agy 7.92-9.44-22 .56
T, the application of OF-A of 400 kg/rai in OF- 7.92-9.44-22.56
combinations with chemical fertilizers Au0tCFor.
containing all major elements equivalent to A400
400 kg/rai of the OF-A
Ts the application of OF-B of 800 kg/rai OF-Bggo 11.92-10.48-15.44
Te the application of OF-B of 400 kg/rai in OF- 11.92-10.48-15.44
combinations with chemical fertilizers B4oo+CFor.
containing all major elements equivalent to 8400
400 kg/rai of the OF-B
T, the application of OF-C of 800 kg/rai OF-Cyyo 15.04-14.08-16.48
Tg the application of OF-C of 400 kg/rai in OF- 15.04-14.08-16.48
combinations with chemical fertilizers C4001CFor.
containing all major elements equivalent to C400
400 kg/rai of the OF-C
To the application of OF-D of 800 kg/rai OF-Dggg 20-18.16-18.24
Tso the application of OF-D of 400 kg/rai in OF- 20-18.16-18.24
combinations with chemical fertilizers D400t CFog.
containing all major elements equivalent to D400
400 kg/rai of the OF-D
Notes CF = chemical fertilizer OF = organic fertilizer DOA = Department

of Agriculture
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Table 2 Properties of initial soil

Properties Results Rating
pH (1:1) 7.80 slightly alkaline
EC, (dS/m) 0.71 non-saline
Organic matter (%)Y 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 -

!

[y

Notes = Walkley and Black method (Walkley and Black, 1934)

2 = Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

¥ = Pipette method (Ao IsEMadTLgane, 2558)

Table 3 Properties of organic fertilizer (OF) before beginning 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,05 (%) 1.18 1.31 1.76 2.27
Total K,0 (%) 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 Heights at different stages of maize

uwandsnumslatsdunidgas D das 800
nn./15 (OF-Dggo) d’mﬁmq 2 \aaunadllan
WU OF-Dyog+CFor paco SIIHRIHAIINGS
@‘i’umaov]"lﬂwmmnﬁqﬂ (216.23 Tx.)
T898901 D OF-Dggo wazn3latjudunisl
ga7 C 831 400 nn./13 Sanduiloiad
Lﬁﬂuwhm@qlmmwé’n‘luﬂuﬁuﬂ?ﬁgm o]
6071 400 NN./13 (OF-Cyo0*CFor.cumo) D914
wandanumslatudunidgas ¢ daa 800
nn./13 (OF-Cay) mm:ﬁ@i'l%"umuqu
(control) ﬁwﬂ‘lﬁ'ﬂ'swgaﬁwaaﬁ'ﬂ'ﬂwwﬁ’aﬂ

figannizuzmuaiyidula

Heights (cm)

Treatments 1 MAPY 2 MAPY 3 MAPY
T, = control 44.30°% 143.53% 7 159.38° ¢
T, = CFpon 62.37" 187.97* 203.54%
T3 = OF-Agy 56.60° 171.07" 186.33
Ty = OF-A400+CF or-a400 50.27° 177.20° 192.46%
Ts = OF-Bgyo 61.47> 178.87 194.66°
Te = OF-Byoo*+CFor.a400 62.00%° 182.80% 198.38%
Ty = OF-Cgoo 63.80™ 192.73° 208.40%
Ts = OF-C00+CF of.ca00 67.50™ 194.37° 212.37°
To = OF-Dggo 73.27% 206.47° 228.41°
T10 = OF-Dyoo+CFor.0a00 80.60° 216.23° 233.69°

F-test - - 5
C.V. (%) 12.98 12.68 13.27

Y MAP = months after planting

# mean within the same column followed by the same letter indicates no statistical difference by DMRT.

** indicated significant difference at P< 0.01
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Table 5 Leaf greenness (SPAD reading) at different stages of maize

SPAD reading

Treatments 1 MAPY 2 MAPY 3 MAPY
T, = control 33.08° 7 31.07° % 28.52'%
T, = CFpoa 42.06% 43.27° 39.23"
T3 = OF-Aggo 36.86° 39.43° 35.23°
T, = OF-Au0+CFor.ac00 38.48"° 40.44° 36.23%
Ts = OF-Bggo 41.04%® 40.55° 37.10%
Te = OF-B0o+CFor-8400 41.30% 41.77° 38.21°
T; = OF-Cgqo 42.22% 44 .29 40.22°
Tg = OF-C00+CFor.ca00 42.61%* 44 37" 41.02°
Ty = OF-Dggo 43.66° 48.29% 45.21°
Tio = OF-D4o0+CFor.0a00 43.86° 51.88° 47.23°

Ftest o = =
C.V. (%) 13.56 12.68 13.94

Y MAP = months after planting

2 mean within the same column followed by the same letter indicates no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 6 Ear number per plant, percentage of full ear and unhusked ear weight of maize

Treatments Ear number/plant Full ear (%) Unhusked ear weight (kg/rai)
T, = contro! 0.75' Y 85.25° 1,252.43"Y
T, = CFpon 1.60% 100.00° 2,136.42°
Ty = OF-Agy 1.30° 94.50° 1,658.23°
T4 = OF-A400+CF o-at00 1.40% 97.25% 1,756.46°
Ts = OF-Bgyo 1.45 98.75° 1,789.50¢
Ts = OF-B4oo+CFor.a400 1.55b 100.00° 1,823.53¢
T, = OF-Cgyo 1.65% 100.00° 2,245.33°
Tg = OF-C 400+CFor.ca00 1.70° 100.00° 2,456.40°
T = OF-Dgop 1.70° 100.00° 2,487.59°
To = OF-D,00*CFor.paco 1.70° 100.00° 2,523.37°
F-test . - .
C.V. (%) 14.01 12.11 15.86

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

** indicated significant difference at P< 0.01
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Table 7 Husked ear weight, grain weight and 1,000 grain weight of maize

Husked ear weight Grain weight 1,000 grain weight
Treatments (kg/rai) (kg/rai) (9)
T, = control 989.44" Y 678.20' ¥ 275.22° Y
T, = CFpon 1,784.36° 1,242.44° 324.43°
Ty = OF-Aggp 1,378.55° 973.35° 312.56¢
T4 = OF-Ayo0+CFor-as00 1,462.43° 1,026.46% 314.41¢
Ts = OF-Bgy 1,488.53° 1,045.35° 319.42°
T = OF-B 06+ CFor-8400 1,5623.49° 1,065.33¢ 321.49"
T; = OF-Cggo 1,872.42° 1,323.49° 324.60°
Tg = OF-Cy00+CFor.ca00 2,046.53° 1,434.38° 331.63°
Tg = OF-Dyggo 2,067.46° 1,455.46° 332.50°
Tio = OF-D400*+CFor.0a00 2,105.49° 1,476.40° 334.67°
F-test - e -
CV. (%) 14.39 13.12 12.57

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

by DMRT

** indicated significant difference at P< 0.01
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Table 8 Total N and protein in grain of maize
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Treatments Total N (%) Protein (%)
T, = control 1.16° Y 7.25° Y
T, = CFpon 1.56> 9.75"
Ts = OF-Agy 1.38¢ 8.63°
T4 = OF-A40+CF or.as00 1.40° 8.75"
Ts = OF-Bgy, 1.48* 9.25%
Te = OF-BgotCFor.8400 1.48% 9.25%
T; = OF-Cggo 1.58% 0.88"
Tg = OF-C400+CFor.ca00 1.64% 10.25%
To = OF-Dggo 1.72° 10.75°
T1o = OF-D100*CFor.0400 1.75° 10.94°
F-test = b
C.V. (%) 12.49 13.84

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

by DMRT

** indicated significant difference at P< 0.01
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