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Utilization of By-product from Poultry Industry on Growth,
Yield and Yield Components of Sugarcane
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Abstract

This investigation aimed to study the utilization of by-product from poultry industry
on growth, yield and yield components of sugarcane var. Kamphaeng Saen 01-4-29 planted
in Kamphaeng Saen soil series. Experimental design was arranged in Randomized Complete
Block Design (RCBD) with 3 replications consisting of 10 treatments. The results showed
that all treatments that applied of chemical fertilizer (CF) based on soil chemical analysis
in combination with by-product from poultry industry (BPI) or spraying with BPI provided
the highest cane yield and commercial cane sugar (CCS), followed by that the application
of CF based on soil chemical analysis (CFy,). Furthermore, the application of CF based
on soil chemical analysis in combination with BPI of 1000 ¢/ 50 kg of CF and spraying with
BPI of 600 g/rai (CFuot+BPl1g0 i soitBPlsoo (prayy) Provided the highest weight/stalk and sugar
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yield which were not significantly different from those of the application of CF based on
soil chemical analysis in combination with BPI of 1000 ¢/ 50 kg of CF and spraying with
BPI of 300 g/rai (CFy0ut+BPlig00¢ soray)
analysis in combination with BPI of 1000 ¢/ 50 kg of CF and spraying with BPI of 150 g/rai
(CFooatBPLgg0 (n soiBPliso (spray) @nd the application of CF based on soil chemical analysis
in combination with BPI of 500 ¢/ 50 kg of CF and spraying with BPI of 600 g/rai (CF,0,+BPls,

1 +BPlago oray), the application of CF based on soil chemical

in soil

(in so'\L)+BP|6OO (spray))'
Keywords: Sugarcane, by-product, chicken feather, poultry industry
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Table 1 Properties of soil (0-30 cm depth) before the experiment
Properties Results Rating
pH (1:1 water) 7.12 neutral
EC, (dS/m) 0.41 non-saline
Organic matter (%) 0.81 low
Available P (mg/kg) 27.56 high
Exchangeable K (mg/kg) 56.42 low
Exchangeable Ca (mg/kg) 812 high
Exchangeable Mg (mg/kg) 114 moderately
Exchangeable Na (mg/kg) 26.28 -
Texture sandy loam -
Table 2 Detail of treatments
Treat- o Quantity of major
ments Descriptions Symbols elements (kgN-
P,O.-K,O per rai)
T, no chemical fertilizer (CF) treatment control 0-0-0
T, the application of CF based on soil chemical analysis  CFyo 12-6-12
T, the application of CF based on soil chemical analysis  CFpos+BPlsg i <oy 12-6-12
in combination with by-product from poultry
industry (BPI) of 500 ¢/ 50 kg of CF
T, the application of CF based on soil chemical analysis  CFpos+BPlsg i <oy 12-6-12
in combination with BPI of 500 ¢/ 50 kg of CF and  +BPl;5) (5pra)
spraying with BPI of 150 g¢/rai
Ts the application of CF based on soil chemical analysis  CFyox+BPlsgg 1 <o) 12-6-12
in combination with BPI of 500 ¢/ 50 kg of CF and  +BPlsy (5p.a)
spraying with BPI of 300 g/rai
T, the application of CF based on soil chemical analysis  CFpos+BPlsg i <oy 12-6-12
in combination with BPI of 500 ¢/ 50 kg of CF and  +BPlyy (spra)
spraying with BPI of 600 g¢/rai
T, the application of CF based on soil chemical analysis  CFyo+BPliog ¢ soiy 12-6-12
in combination with BPI of 1000 ¢/ 50 kg of CF
Te the application of CF based on soil chemical analysis  CFuout+BPliog tn soiy 12-6-12
in combination with BPI of 1000 g/ 50 kg of CF and  +BPl5; (s
spraying with BPI of 150 g¢/rai
T, the application of CF based on soil chemical analysis  CFyo+BPliogg tn soiy 12-6-12
in combination with BPI of 1000 g/ 50 kg of CF and  +BPlsy (spra)
spraying with BPI of 300 g¢/rai
T,  theapplication of CF based on soil chemical analysis  CFyo4+BPligo0 n so 12-6-12

in combination with BPI of 1000 g/ 50 kg of CF and
spraying with BPI of 600 g¢/rai

+BPlggo ¢

spray)
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Table 3 Properties of by-product from poultry industry (BPI) before the experiment

Properties Results
pH (1:2) 5.29
EC (1:10, dS/m) 9.89
Organic matter (%) 54.75
C/N ratio 2.64:1
Total N (%) 12.02
Available P,0, (%) 5.78
Exchangeable K,O (%) 0.05
Total Ca (%) 291
Total Mg (mg/kg) n.d.
Total S (mg/kg) 1,998
Total Fe (mg/kg) 145
Total Mn (mg/ke) 9.42
Total B (me/ke) 2.52
Total Na (%) 2.20
Moisture (%) 16.66

Note n.d. = not detected
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Table 4 Height of sugarcane at different ages

Height (cm)
Treatments
3 MAPY 6 MAPY 8 MAPY 9 MAPY
T, = control 40.49%% 100.32¢%  176.57°%  217.45"%
T, = CFoon 43.47 125.56' 215.59 243.43¢
T, = CFooatBPlagg <o 54.54" 136.51° 234.38° 263.44"
Ta = CFooatBPlsgy i <ot BP1so (pray) 60.60% 143.62° 241.43% 277.65%
Ts = CFooatBPlsgg i <ot BPlago (pray) 62.47° 145.51< 24353 281.69%
Te = CFooatBPlsgg i <ot BPlego (pray) 64.57< 147.57" 247.64  285.50™
T, = CFooatBPliogo in so 56.16 138.78%  236.44% 270.65%
Ta = CFooatBPliggo i oty BPl1so (spray) 68.62" 149.49" 250.40° 287.40"
To = CFooatBPliggo i oty BPloo (spray) 70.60%° 153.48% 253.64° 291.54°
Tio = CFoontBPligog (st BPligo (oray 75.58° 159.60° 260.80° 300.54°
F-test *% *% *% *%
CV (%) 13.17 12.72 12.58 13.79

¥ Months after planting

% Means within the same column followed by the same letter indicate no statistical difference by

DMRT

** indicates significant difference at P< 0.01
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Table 5 Number of stalk within one-meter row of sugarcane at different ages

Number of stalk within one-meter row

Treatments
3 MAPY 6 MAPY 8 MAPY 9 MAPY
T, = control 7.389% 9.49°% 9.294% 9.00°%
T, = CFoon 8.41° 12.53° 12.48° 12.34°
T, = CFooatBPlagg (<o 8.63" 12.83° 12.73" 12.63%°
Ta = CFooatBPlsgo i <ot BPliso spray) 8.71° 13.28° 13.18% 12.87%°
Ts = CFooatBPlsgg (i <ot BPlago (pray) 8.73% 13.41° 13.22%° 12.93%°
Ts = CFooatBPlsgo i <oty BPleoo spray) 8.76™ 13.43° 13.27% 12.95®
T, = CFooatBPliogo in soy 8.66" 12.95° 12.80™ 12.71%°
Te = CFooatBPliogo tn sotytBPlis (spray) 8.81% 13.47° 13.33" 13.15%°
Ts = CFooatBPliggo i oty BPloo (spray) 8.83% 13.50° 13.35% 13.17%°
Tio = CFoontBPligoo 1 sotytBPleoo tspray 8.95° 13.56° 13.43° 13.25°
F_test % xx % xx
CV (%) 12.14 11.49 12.53 13.48

¥ Months after planting

# Means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at P< 0.01

Table 6 Leaf greenness (SPAD unit) of sugarcane at different ages

SPAD unit
Treatments

3 MAPY 6 MAPY 8 MAPY 9 MAPY

T, = control 38.63"% 36.54°7 35.61°% 34.74°%
T, = CFoon 43.42° 48.39° 46.33° 43.05°
T, = CFoontBPlags i oo 44.33° 50.41° 47.11° 43.76°
To = CFooatBPligg i oo +BP|150 (sprag) 44.58° 50.63° 47.34° 44.63°
Ts = CFoontBPlsgo 1 sotrtBPlaoo spray) 44.63° 50.72° 47.43° 45.21°
Te = CFooatBPlsgg i <ot BPlego (pray) 44.65° 50.77° 47.54° 45.55°
T, = CFooatBPliggo in <ot 44.46° 50.53° 47.22° 44.38°
Ta = CFooatBPliggo i oty BPliso spray) 44.73° 50.83° 47.63° 45.63°
Ty = CFoontBPliggo tn soiv+BPl300 (spray) 44.76° 51.12° 48.13° 46.25°
Tio = CFooatBPliogo n st BPleco prayy  44.83° 51.23° 48.28" 46.39°
CV (%) 12.94 11.41 12.63 13.14

¥ Months after planting

# Means within the same column followed by the same letter indicate no statistical difference by DMRT

* indicates significant difference at P< 0.05

** indicates significant difference at P< 0.01
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Table 7 Yield, weight/stalk and stalk height of sugarcane at 12 MAP"

Treatments Yield (ton/rai)  Weight/stalk (kg) Stalk height (cm)
T, = control 12.24°% 1.38"% 151.42" %
T, = CFoon 18.63° 1.77¢ 225.38°
T, = CFoontBPlagg i sy 21.76° 1.93¢ 241.36
T4 = CFooatBPlgy i soivt BPliso (cpray) 22.58° 2.13" 248.62%
Ts = CFooatBPlsgg i sovt BPligo spray) 22.64° 217" 251.58%
To = CFooatBPlsgg (i sont BPlego spray) 22.76° 2.21% 255.43

T; = CFooatBPliggo n sy 22.24° 2.03% 245,58
Ta = CFoontBPliogo tn sotrtBPiso spray 23.12° 2.23% 258.55"
Ty = CFooxtBPliggo i <ot BPsoo (spray 23.35° 2.25% 262.38"
T1o = CFooatBPliogo i sontBPleoo tspray 23.56° 2.28° 268.58°

F-test *% *% *%

CV (%) 14.25 11.36 12.59

¥ Months after planting

# Means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Table 8 CCS and sugar yield of sugarcane at 12 MAPY

Treatments CCS (%) Sugar yield (ton/rai)

T, = control 9.56° 7 1.17%7
T, = CFoon 12.00° 2.24f
Ts = CFooatBPlsg i soiy 12.41% 2.70°
T4 = CFooatBPlsgy n sontBPiso spray) 12.76™ 2.88%
Ts = CFooatBPlsgg n sontBPlago spray) 13.00° 2.94"
Te = CFooatBPlsgg n sont BPleoo spray) 13.16° 3.00™
T, = CFooatBPliogs in so 12.48% 2.78%
Ts = CFooatBPliggo i <ot BPlis0 (spray 13.22° 3.06™
To = CFooatBPligo i <ot BP0 tspray 13.31° 3.11%
Tio = CFooatBPliogo (n <oy ™BPlao (spray) 13.38° 3.15°

F-test *x **

CV (%) 12.41 10.76

v > Months after planting

% Means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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