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Co-composting of Hair Waste, Water Lettuce, Pig Manure and It's Effect to the Amaranth

(Amaranthus hybridus L.) Growth
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Abstract

This study aimed to use hair waste as a compost material with water lettuce and pig manure in
order to achieve the compost with high contents of nitrogen (N) and phosphorus (P). The optimum rate
of using this compost for the plantation was also studied. The results revealed that at 30 days composting
of hair waste, freshwater lettuce, dry pig manure and dry leaves at the ratio of 1: 8: 1: 2 by weight. The
compost contained with 88.57-89.78% organic matter, 3.27-3.53% N and 3.26-3.64% P. The experiment
results showed that the most appropriate ratio of compost: soil is 1: 3 or 25% (w/w). The application of this
ratio to the amaranth (Amaranthus hybridus L.) significantly promoted in height, leaf width and leaf length
of the plants, as compared to the other mixing ratios. All of the plant growths showed two times higher than
the control. Thus, the present study indicated that the compost had a potential for agricultural utilization

as plant nutrients for crop production or as soil conditioners for soil improvement.

Keywords: compost, hair waste, water lettuce, amaranth
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Figure 1. (a) Hair waste, water lettuce and the composts and (b) Composter with automatic mixing equipment.
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1w wmes aanan yagnsusie uazlulduda e linlédeyaiugiuesingiu nanisiinsziiuanslu Table 1

Table 1. Chemical characteristics of raw materials used in this study.

Mean = S.D.
Parameters

Hair waste Water lettuce Pig manure Dry leaves
Total organic carbon (%) 49.69 + 2.29 54.77 £ 0.66 55.69 +2.29 36.90 + 0.55
Total organic matter (%) 85.46 £ 3.93 94.20 £ 1.14 95.78 £ 1.43 63.46 £ 0.95
C/N ratio 3.59+0.18 25.20 £ 1.80 14.77 £0.22 21.08 £ 0.32
Total Nitrogen (%) 13.82 £ 0.10 2.57+0.20 3.77 £ 0.01 1.75+£0.00
Total Phosphorus (%) 0.08 £ 0.00 1.00 + 0.04 5.37£0.14 0.05 £ 0.01
Total Potassium (%) 0.04 + 0.01 3.27 £0.19 0.75+0.02 0.33 £ 0.01

RINNANNINAADY (Table 1) WudnwAmuy Hiffunnlulnsauiduesdilszneustgans 13.82% uail
Bannanfueu 49.69% TelanlndideeTuuanisinmesifisauluniddutes Rahman et al. (2016)
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dselond Ao Tulnsiau 2.57% uarlnunadan 3.27% douyagnafiiBunnlulngau 3.77% uwaznasnes
5.37% Auiilddningaumaniiunlunsdneil Ae s sen wazyagns SlnneRe IRy
avAdsznavagAauinegs ﬁqﬁumwﬁﬂéqm@ﬁmuﬁﬂﬁaﬂ@hq'ffmmmﬂf]iaifjﬁiiwzvlﬁﬂwﬁﬂﬁﬁﬂ?mmmrz]
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msulasuuilasrasaumgiszuinanszuaunisuin
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a1 30 U W'ur.hrﬂ"]Lfﬂ?}lmqumuqﬁmﬂuﬂmﬂwﬁnqqndﬁfqm‘mﬁmimmﬂiuﬁqﬁu‘ﬁ' 1-15 (Figure 2)
mﬁ’qmﬂﬁu@muqﬁmﬂuﬂmﬂwﬁmmm\ﬂ,ﬂL?Ifam QUL EUNNLTIENNA feuaneieaninznisten
aaneiadaanysnd an Figure 2 wansliiiiud nszuaunisintomindanssnd 1ALEs aan Lavyagns A9H
svznanlunmauinlddaandn 15 Gu
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Figure 2. Profiles of ambient and compost temperatures during the composting period of 30 days.

NISNARALANBHMEANLRRILaUln

ﬁfmﬁaﬁmmmmfmmummﬁ?{ﬂmmmmmﬂwﬁﬂﬁ'izﬂ:mm 15 44 uay 30 U HANNIMAGRY
AnsanTRveslaving Ifuanslu Table 2 InetaminilAaaidunsa-sne Armsin i Arsadiniseenaes
wRaiT JFunduizadng dnsdounfuausesa lulnsau lulnsiau neanaa uas Inunaides agflunnet
M3z uLevsin (ziﬂﬁmmmmgfm%ué”] INEFTUATBIMNTUNTNE, 2548) %ﬂﬁﬁiu‘llmmu@fﬂuﬁm 3.27-3.53%
uaziinlaaveiaagluda 3.26-3.64% defliunniigendntawinainaasdunsdialinuilulnsiauuas
Naanaialudag 1.5-1.9% uaz 0.1-0.2% AINA1AL (Benjawan et al., 2015)

Table 2. Chemical characteristics of the compost at 15 and 30 days.

Composting period

Parameters' Compost criteria’
15d 30d

pH 7.55+0.08 7.52+0.07 5.5-8.5
EC (dS/m) 0.039 + 0.04 0.052 + 0.02 <3ds/m
Germination index (%) 151.04+ 4.03 153.37+ 3.81 280%
Total organic carbon (%) 59.95 + 1.47 51.86 + 0.35 -
Total organic matter (%) 93.10 + 2.54 89.20 + 0.61 > 35%
CIN ratio 17.07 £ 0.28 15.58 + 0.39 <20
Total nitrogen (%) 3.51+0.03 3.33+0.06 21%
Total phosphorus (%) 3.42 +0.20 3.37 £0.08 20.5%
Total potassium (%) 0.96 + 0.13 0.97 +0.11 >0.5%
Moisture (%) 36.22 + 1.97 22.04 +3.63 < 35%

Remark:"Average + Standard deviation, n = 3
“Compost criteria on Thai Agriculture Commodity and Food Standard: TACFS 9503-2005 (ACFS, 2005)
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nsAnumMslfilsslamitlaniniianisilgnen
qum@mﬁLm’]xﬁ@mmuﬁﬁmmﬂwﬁﬂLmzﬁuﬁiﬂumimmm (Table 3) wudntjemdndaniny
nanAeulinsaniles Ae JaArenwiny 7.33 HEunndunsadngwingu 47.53% H1EN0ma1591103
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wazInungLEes Winfdu 0.08, 0.04 LAY 0.82% ANNANGL

Table 3. Chemical properties of the compost and soil used in each treatment.

Parameters Compost Soil

pH 7.33 7.74
EC (dS/m) 0.052 0.003
Total organic carbon (%) 27.63 0.78
Total organic matter (%) 47.53 1.34
C/N ratio 7.2 9.8

Total nitrogen (%) 3.86 0.08
Total phosphorus (%) 2.49 0.04
Total potassium (%) 0.97 0.82
Moisture (%) 26.23 9.04

mnmiﬁﬂmwmmﬂ@“ﬂﬁnimmimﬂlﬂﬁﬁmmmmﬂwﬁﬂLmzﬁu‘ﬁ'LLmnﬁmﬁulu 4 YFPEUA WanIg
AnEINU VTR T2 %qiﬁﬁmmummﬂwﬁﬂ 1 dau sia A 3 dow vidanisldijewinludnanesas 25 Tna
dhwiin desaldnsadeginilnresdnizamag FuANge AHNAelL wazANenalu HAnunndngarauAN
LALYIRAST T1 uaz T3 athaiulédn anuansfiaseinaaiingdn T2 Saadsanugennndiai
m“ﬂﬁlu“] athafitdFymnaadafiszazinan 28, 35 uay 42 Fu dourniedsresraundreluuazanusaluwy
ﬁmmme&iﬁ\iﬁuﬂﬁmﬁﬁmﬁﬁﬁa;mmﬁﬁﬁswmm 28 UnE 35 S dauiszeziann 42 S i wudn T2 SAn
Lﬂ?ﬂlmg\mfjﬂm?mt,uum’%lu WA lH AN AN AN AUNNATA (Table 4) Iuﬁﬁlmmdﬁﬂ?mmﬂwﬁﬂﬁlﬁzﬁ?m?ﬂﬁm
wiud T2 Basnsnzanlunisfidnlaaih I s Tendwiunssso Ao Tnldmndvianmus T1 uay T3
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Table 4. Average values of the Amaranth height, leave width and leave length at different periods.

Period
Height (cm) 0 day 7 days 14 days 21d 28 d 35d 42 d
Control 15.32 16.52 17.44 19.54 22.52b 26.84c 33.74c
T1 15.26 17.34 19.82 22.32 25.00b 34.45b 50.55b
T2 16.00 17.52 20.48 19.22 31.30a 47.63a 74.25a
T3 15.50 17.04 18.56 20.00 25.50b 35.23b 56.00b
F-Test ns ns ns ns * * *
CV (%) 12.74 10.75 12.26 25.04 16.64 25.08 32.98
Leave width (cm)
Control 1.26b 1.56b 2.30 2.54ab 2.80c 2.94c 3.06b
T1 1.82a 2.24a 2.58 3.16a 3.94b 5.48b 6.40a
12 1.64ab 2.06b 2.46 3.34a 5.53a 6.80a 7.63a
T3 1.64ab 1.88ab 212 2.10b 3.13bc 4.60b 6.90a
F-Test * * ns * * * *
CV (%) 21.39 20.83 15.23 27.15 31.68 33.69 35.97
Leave length (cm)
Control 5.20ab 5.66 6.02 6.32ab 7.32b 7.72¢c 8.28b
T1 5.98a 6.42 6.60 7.10ab 8.92b 12.58b 15.28a
T2 5.18ab 5.84 6.46 8.06a 12.13a 15.48a 17.73a
T3 4.94b 5.46 5.46 5.70b 7.47b 10.90b 15.40a
F-Test * ns ns * * * *
CV (%) 14.43 12.58 14.25 23.20 26.16 30.05 32.39

Remark: Average values followed by the same letters in the same column are not significantly different at

p<0.05 by the DMRT.
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