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ABSTRACT

The cultivation of sesame in organic systems under paddy field conditions is currently

limited by data on the appropriate use of organic fertilizers as a replacement for chemical fertilizers.

This research aims to investigate the suitable rate of pelletized chicken manure application for

sesame production to achieve high seed yields and improve the benefit-cost ratios (BCR). This study

was conducted at the Ubon Ratchathani Field Crops Research Center, Ubon Ratchathani Province,

during 2022-2023. The experiment was designed using a randomized complete block design (RCBD)
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with 7 treatments and 3 replications. The treatments included a control without pelletized chicken
manure and the applications at rates of 200 400 600 800 1,000 and 1,200 kilogram per rai. In 2024,
three fertilizer application methods that provide optimal sesame seed vyields and BCR will be
selected. Each method will be tested in large-scale organic paddy fields owned by farmers,
compared to a control without organic fertilizer application. The results indicated that the application
of pelletized chicken manure in each treatment did not result in statistically significant differences
in sesame yield or its components. The production cost of sesame ranged from 2,600 to 6,560 baht per
rai. Based on the results of this study, the application rate of 600 kilograms of pelletized chicken manure
per rai is recommended as the most suitable rate and worth of investment.

Keywords: organic sesame; pelletized chicken manure; organic paddy field system
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Table 1 Analysis of pelletized chicken manure in study of suitable ratio of pelletized chicken manure

for sesame in organic rice fields, Ubon Ratchathani Field Crops Research Center during 2022

and 2024.
Pelletized chicken manure
Parameter /year DOA standard
2022 2023 2024
pHY 6.70 6.10 6.00 5.5-8.5
Organic matter? (OM, %) 17.87 14.50 9.97 >30
Total N¥ (%) 1.30 1.30 1.10 =1
Total P,O5* (%) 5.10 5.20 5.30 =0.5
Total K,0O * (%) 1.20 1.10 1.20 0.5
EC ¢ (dS/m) 2.56 4.60 7.10 <10
C/N Ratio? 7/10 6/10 5/10 <20/1

Remark: Y soil: water ratio (1:1), # Walkley and Black method, *Kjeldahl method
¥ Spectrophotometric molybdovanadate phosphate method, > Flame photometric method

¥Conductivity meter

2. HAATENAUYRILUAAGDY
U 2565 uuamaassmelugud Auneunisveass wud daanandunsa-eg 5.04 Usunw
Suneing 0.70% Weanesaniuusylowiluiiu 31.44 fadniuseflansu uaslnunadouiiuaniudsu

1+

16 22.70 fiadnSusanlansy ndsnladeyalndndin a1unssuisanw wazlanau Meliuiu 15 Su fu

9 Y

o

waansUFulgsAu (feudgne) wudn SAranudunse-avedszning 4.54-5.29 Ysunaduvieinget
5834 0.49-0.82 % Weanosaiduuszlovilufu egsyning 20.45-35.23 fiadn3udedlaniu uaz
Tnunadeuiuaniasuldegsewing 20.03-52.60 fadniusioflaniu luvagd Aundanmsiiufenn
w1 Audnnnudunsa-sadfiutuegssning 5.63-6 32 Usinuburidsingiutuegszing 0.84-106
% WoarlaSaniduvsslomilufufutuagszming 25.08-71.80 fadndusoflansu waslnunadoud
uanwAsuldifistuegsewing 53309010 fadnsusioilansu (Table 2a)

U 2566 wlawmaassnieluguds Auneunisvaaes nui fdaaudunsa-ine 6.51 Usunm
dunieing 0.71 % weaneFaiduuselevilufu 58.30 fiadnsudedlansy uazlwunaioud
waniBeuld 37.70 fadnsusieilansy wdsnlateyalisadn aunsaisinw warlanau fdiuu

o

15 Tu Aundansuiudaiu wuan fdianudunse-ansedsening 5.20-5.87 Usunaudunieinge

el
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D
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531919 0.99-1.22% weanodaduussloviluuanasegszning 64.85-81.60 Tadnsudedlaniu uas
TnunaiBeuiuaniudsuldifindu ogszaing 111.78-141.20 fadnfusteflansu (Table 2b)

U 2567 wiasnunsns Auneunisuiuugsiu Sanudunsea-ang 4.73 Ysunaduniedng
0.85 % weane3aiiluuszlovilufiu 10.63 fadnsusoflaniy uaslnunadeniuanidsuls 19.30
fiadnsusieflansu wasnlddeyaladadin munssuisnw lown nsladeyalndadadng 200 400
waz 600 Alansusiels uarlanau Adlium 15 Su Aundsnisusuuzaiu wudr emdunsa-dredan

anaapgsEnIng 4.72-4.90 Usinadunieingiintuegsening 0.94-1.28% weanesaiduuszlevily

A

AT BETENINN 32.70-68.00 fadnsuseflaniy warlnunageuiuanidsuldogiiintusening

U

v
a o

54.50-72.40 fiadnsuseilansu Aundsnisiiuienn wuin Audaanudunse-maiinluegsewning
5.00-5.65 Usunaduvseingifinduegsening 0.99-1.22% weanesafiluvsslonilufufinivey
5811319 27.84-30.10 fadnsusielansy uaglnuwnadouiuaniudeuldiindy agsening 37.20-54.60

faansusanlansu (Table 3)

Table 2 Soil properties of before-after applying pelletized chicken manure in study of suitable ratio
of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field

Crops Research Center during 2022 and 2023.

a) 2022 pH? OM?¥ (%) P¥ (mg/ke) K> (mg/kg)
Before
applying 5.04 0.70 31.44 22.70
manure
After After After After After After After After

Treatment applying harvesting applying  harvesting  applying harvesting applying harvesting

manure manure manure manure
TV 4.96 5.84 0.57 0.97 27.83 32.98 22.80 63.10
T2 5.00 6.24 0.70 0.90 33.48 42.73 28.83 75.30
T3 5.15 591 0.60 1.06 30.91 38.37 24.55 62.40
T4 5.29 593 0.49 0.84 29.25 34.23 20.30 56.50
T5 4.54 5.63 0.74 0.97 20.45 25.08 27.00 53.30
Té a.79 6.08 0.82 1.06 28.08 71.80 33.20 59.00

T7 4.92 6.32 0.77 0.88 35.23 53.30 52.60 90.10
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b) 2023 pH? OM?¥ (%) P¥ (mg/kg) K> (mg/kg)
Before
applying 5.10 0.71 58.30 37.70
manure
After After After After After After After After

Treatment applying harvesting applying  harvesting  applying harvesting applying harvesting

manure manure manure manure
TV 5.26 5.78 0.98 1.05 33.86 66.75 43.90 111.80
T2 5.20 5.84 0.91 1.09 38.46 66.55 35.70 111.78
T3 551 5.70 0.89 0.99 55.55 64.85 49.90 119.00
T4 5.78 6.08 0.94 1.22 57.06 74.25 52.10 127.20
T5 5.42 556 1.04 1.00 77.20 64.85 72.80 110.00
T6 5.49 5.99 1.03 1.07 68.88 81.60 53.10 141.20
T7 5.57 5.75 1.06 1.06 118.15 79.10 105.60 130.50

Remark: YT1= No applying pelletized chicken manure

T2 = Applying pelletized chicken manure at 200 kg/rail  T5 = Applying pelletized chicken manure at
800 ke/rai

T3 = Applying pelletized chicken manure at 400 kg/rai  T6 = Applying pelletized chicken manure at
1,000 kg/rai

T4 = Applying pelletized chicken manure at 600 kg/rai  T7 = Applying pelletized chicken manure at
1,200 kg/rai

% soil: water ratio (1:1), ¥ Walkley and Black method, “Brya Il, > 1IN Am.Acetate Ph7 extraction
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USudgstngeiu ndeannugnuaziiuifienn nuin weanesadidudselomniludu uarlnunadoud
uaniUAsuld Sty aonadestu Supadaw et al. (2022) Menuih diefuegluaninnn woanesa

sgnuanUaeseanuiliviudennudenisvesiis way Jeanma (2024) 5189131 Juyalndl seAuves
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2020)
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Table 3 Soil properties of before-after applying pelletized chicken manure in study of suitable

ratio of pelletized chicken manure for sesame in organic rice fields, at farmer’s paddy

field in 2024.
2024 pH? OM¥ (%) PY (mg/kg) K¥ (mg/kg)
Before applying
4.73 0.85 10.63 19.30
manure
After After After After After After After After
Treatment applying harvesting applying harvesting applying harvesting applying harvesting
manure manure manure manure
T1Y 4.70 4.66 0.99 1.08 14.96 23.08 54.50 31.20
T2 4.90 5.65 1.01 0.67 32.70 27.84 56.50 37.20
T3 4.90 5.00 0.94 0.73 57.90 27.49 72.40 49.15
T4 472 5.00 1.28 1.38 68.00 30.10 70.10 54.60
Remark: /T1= No applying pelletized chicken manure T2 = Applying pelletized chicken manure at

200 kg/rail
T3 = Applying pelletized chicken manure at 400 kg/rai T4 = Applying pelletized chicken manure at
600 kg/rai

% soil: water ratio (1:1), ¥ Walkley and Black method, “Brya ll, > 1IN Am.Acetate Ph7 extraction

3. HaNAN DIAUTENBUVBINAKER Uazn1slRsyAulnvasiNyUgn

U 2565 wlamaassmeluguda dwsunandnnd 2565 ldnuaruunnsnslunsiagnssyss
Aoliuananogsewing 59.86-83.30 Alansusels msduasdusznaunandnldun dmin 1,000 wdn
Suauduiuiewiols dnnuilndesu deusniiniln Sruudeniindesu Sruaudesesi uazaugs
Fousnfifniln wuitlifanuusneetumeedfluuiagnssids (p>0.05) uagmaadyiulnvasningin
augeiuilaiiuielsifianuunndisiuneediilunnnssiis (0>005) (Table 4a)

U 2566 wuamaavnelugud 4 nui wandesels daunnd1aiunieadis (p<0.05) fe
ﬂiiﬁ%ﬁidﬂﬂldé’mﬁm 400 600 1,000 war 1,200 dlansusals ﬁmmm’jmﬁiﬁ%ﬁiﬂdﬂs LAY
ﬂiiﬁ%‘ﬁidﬂddé’mﬁm 200 waz 800 Alandusiels uazthwiin 1,000 Wi wun dewansaiunig
adf (p<0.05) A ﬂiiﬁ%ﬁiﬁiﬂﬁlﬁﬁwﬁmwdw 600 800 1,000 waz 1,200 Alansusals JA1u1nnin
nssu3silallale uaznssu3siladelasain 200 uas 400 Alansusiols (Table 4b) Hardnogsening
109.67-165.63 Alansusols oerUsznounandna1f1g q wuln uflanuuanansiunisadflunsnay
N35475 (p>0.05)

¥ 2567 wdaanunsns Yinssus nssuisilddeladauin 200 400 waz 600 Alansusiels
Wisuiflsuiunsndisililddoyalasaa unihmsmaaeuluanmunduvidvonnunsnsanimuyas

Tug) THvwInnUas 20x20 WATHONTTNAT 91U 4 ulasdes TuNUNITAEeY AATIZANANITNARES
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memMaUTeuiisuAlaiowiarnIsuis wudl neandnnegsendng 34.72-98.08 Alansusiels n1sldde

v & o ay v v va 1 o v a | axd
galaammamq 600 ﬂiaﬂiuma‘li LUUN@IﬁMﬂWQWU'}‘UE]ﬂWE]WN LAZHANANINNINNITNITUITDU

< Y

faiduduiuiieselsdeendi iesinnisladeyalidadadnsi 600 Alansunalsli

aad

dunieing wazsglulasiau Weanesa uaglnuvadoy 1nndNssuIsau (Table 3) Faaonadaaiu
Mondal et al. (1992) na1vi1 meuausslaniusInemTLazdunseing uag Verma et al. (2013)

o

WU ML UNTInguars1ne Tz YleLiunandnlrigs wadwihlvinandngeegwaduae

q

o ¥

drurduiudeiatindedy I1uiudededy waraugelowsniidnin lundaznssudsienlnalAsaiu
dusumsasgyivlavesninananugsiudiafuinedlunnnssuisiaedsewing 103.90-125.37

LUFLNAT (Table 5)

Table 4 Sesame yield and sesame seed component and vegetative growth in study of suitable ratio
of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field

Crops Research Center in 2022 and 2023

Treatme  Sesame weight No. of No. of 1% node Number of ~ Number Height of  Height at
nt yield of 1,000 harvesting pods per  with pods  nodes with  of nodes 1% node harvestin
(kg/rai) seeds plants/rai plant pods per  per plant (cm) g (cm)
(9 (x1,000) plant
a) 2022
T1 60.87 3.09 40.0 9.37 6.23 8.77 18.13 51.60 92.27
T2 59.86 3.16 38.3 11.77 7.43 10.93 20.60 58.70 103.6
T3 67.77 3.15 48.3 8.97 6.07 8.67 17.40 44.80 82.03
T4 79.28 3.03 53.6 12.43 10.4 11.0 20.20 60.43 104.6
5 80.89 3.10 a7.8 10.07 9.13 9.29 18.63 50.33 91.07
T6 70.46 3.18 34.1 11.20 9.10 9.03 18.83 57.20 96.80
T7 83.30 3.06 42.6 10.40 6.40 9.00 19.40 ar.77 92.57
F-test ns ns ns ns ns ns ns ns ns
CV (%) 42.16 3.60 22.12 14.30 26.92 11.07 10.60 11.39 11.28
b) 2023
T1 109.67a 3.12b 46.4 14.27 7.10 12.60 23.00 63.50 110.40
T2 127.33a 3.16b 42.8 16.13 7.47 13.43 24.40 60.83 109.53
T3 156.87b 3.12b 57.8 18.53 6.97 15.90 27.67 65.83 118.57
T4 157.10b 3.26a 51.5 18.77 7.63 15.30 25.43 67.60 119.33
T5 118.87a 3.25a 57.6 15.87 6.43 12.77 22.63 60.30 103.90
T6 165.63b 3.29a 51.5 19.37 1.73 15.37 26.83 68.20 125.37
T7 145.77b 3.30a 4a1.7 20.03 7.37 15.77 25.70 57.00 104.87
F-test * * ns ns ns ns ns ns ns
CV (%) 20.30 1.49 16.54 12.71 9.76 13.09 8.50 12.96 10.91

Means in a same column followed by the different letters are significantly different at by DMRT (P<0.05*), ns; not

significantly different (P>0.05)
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Remark: /T1= No applying pelletized chicken manure T2= Applying pelletized chicken manure 200
kg/rail

T3 = Applying pelletized chicken manure 400 kg/rai  Td = Applying pelletized chicken manure 600
kg/rai

T5 = Applying pelletized chicken manure 800 kg/rai  T6 = Applying pelletized chicken manure 1,000
kg/rai

T7 = Applying pelletized chicken manure 1,200 kg/rai

4. funun1sUgnadumnsd

PNUANTANY WU FunUNITUGNNBUNTIagsening 2,600-6,560 Umsials i AUNUDL
Juogifutiiaeyaladadaild nanie nssAinisldeyalidaiiaisnst 200 400 600 800 1,000
way 1,200 Alansumals ﬁéfmquaaﬁiﬁ 3,260 3,920 4,580 5,240 5,900 kag 6,560 UMABLS AUAINU AU
nssuAslaladeyalnsndiadidunuegi 2,600 Umsiols (Table 6)

Table 5 Sesame vyield and sesame seed component and vegetative growth in study of suitable
ratio of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field

Crops Research Center in 2567

Treatment  Sesame yield No.of No. of pods 1" node Number of ~ Height of Height at
(kg/rai) harvesting per plant with pods  nodes with 1% node harvesting
plants/rai pods per (cm) (cm)
(x1,000) plant
1Y 34.72+ 3.68 58.45+ 8.90 10.70+1.05 8.48+2.19 8.88+1.99  55.0+1.98 96.02+7.80
T2 45.53+ 5.72 35.75+13.93 13.68+1.28 8.25+0.93 9.23+0.95 56.6+3.30  106.04+2.10
T3 46.36+10.85 49.55+ 9.88 12.85+3.44 9.03+1.59  11.28+1.53 57.8+4.99  108.22+3.55
Ta 98.08+22.81 39.10+ 2.34 22.05+1.88 11.25+2.36  11.88+0.24  57.5+2.25 111.15+12.5
Remark: YT1= No applying pelletized chicken manure T2 = Applying pelletized chicken manure

at 200 ke/rail
T3 = Applying pelletized chicken manure at 400 kg/rai T4 = Applying pelletized chicken manure

at 600 kg/rai
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Table 6 Investment cost of organic sesame (baht/rai) in study of suitable ratio of pelletized chicken

manure for sesame in organic rice fields, Ubon Ratchathani Field Crops Research Center

Activity/Treatment T1% T2 T3 T4 T5 T6 T7
pelletized chicken manure” 0 660 1,320 1,980 2,640 3,300 3,960
Area preparation 700 700 700 700 700 700 700
Sesame seed 50 50 50 50 50 50 50
Weeding control 600 600 600 600 600 600 600
Insect control 250 250 250 250 250 250 250
Irrigation 200 200 200 200 200 200 200
Harvesting and shelling 800 800 800 800 800 800 800
Total 2,600 3,260 3,920 4,580 5,240 5,900 6,560

Remark: Y pelletized chicken manure was 3.30 baht/kg
? T1= No applying pelletized chicken manure T2= Applying pelletized chicken manure
at 200 kg/rail
T3 = Applying pelletized chicken manure at 400 kg/rai T4 = Applying pelletized chicken manure

at 600 kg/rai
T5 = Applying pelletized chicken manure at 800 kg/rai  T6 = Applying pelletized chicken manure
at 1,000 ke/rai

T7 = Applying pelletized chicken manure at 1,200 kg/rai

5. §nTEUNaRBULVUARALYY (Benefit Cost Ratio: BCR)
U 2565 wlawmaaasneluguds 91nwan1sAnyInudl nnsais IA1 BCRuNNI1 1 Fady
Ay a ] ' A | 4 v & Ao a YRR ]
nssIsANAYNAATENY zausiensamu Inenuin nssfiSnslddeyalndadiaiidng 1,000 Alansusiels
fiein BCR sifigorie 1.19 dlanSeuiisuiunsaidsnliladeyalndndaiirn BCR aeignfie 234 visiiileswn
wampaesllaflinemsugndmdurisd uasimsunssrumedevinuuudineniagns 500 Alansuselsynd
Fohbinulunssisnlifinslddedindismennsey (Table 2) dwasionandnnlunysiisil (Table 7)
U 2566 Anuan1sAny wud YAnssuIsivien BCR unnndt 1 laeiliegsening 2.22-4.22

v
ad v ' [

FaLeDe NNNTIUIBANAMIAATYgRAMINEAURoN1TamY (Table 7) datiu Fadaden 3 Nsuan

TR BCR gegn 3 dusiuwsn et ludnwiluanmudadlvgfluiiuniundunidveanuasnslud 2567 lay
finssusnliladeyalidndalunssuiBilseuiiou nssudsfdadonuaztiilufinuilul 2567 laun

+

1) nesuislilddeyalndada 2) Jeyalidaidindnsn 200 Alansudels 3) Jeyalidaiindnsn 400
Alansusials uaz 4) Yeyalndnudingnsn 600 Alansusels

T 2567 v 4 nsaABladadentandne e BCRwnnd 1 mneds ynnssuiduase
mamulaeiiAiegsening 1.18-2.14 linandnegsening 34.72-98.08 Alansusials (Table 7) Inenns
lddeyalidadndna 600 Alansusials linandn 98.08 Alansusiels warlidnsaiuaruduamg

\sEgNa (BCR) geiign Ao 2.17 Faziiuladn nssuisnldladeyalndadinlinandnnideudiega (34.72
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Alan3usels) uadlndidesiunsmisladelusam 200 wax 400 Alansusiels (45.53 uay 46.36 Alandu

1

sals mudeiv) Wentansana BCR wul nssudsnlilddelvian BCR gandnssadsnlddedns 400

q

Alansusels Meililesnlifiadldnesude widlefinsantwauaifveiuaziulain nssuisildld

' '
a1 o =

{elinnautRveshudasiminnssiinslale (Table 3) Sardmaluszozammniimsugnialuiiuiii
laifinsuiulssthgaiu dmarenandnvesiituavanauRnuanas fadu uusiildinsaisldlaeld
auwinzaulumskanndurss et 3 @ 2567) Jehdiumshulanduidunaveveansmsns
wul1 Apunaviaaes A1A1uLdunsa-ans Ulinudunietng eanedadiduusslovdluiu uas
TnunaBeuiuanidsulsvesiuiiainnn uinmendsniinisuiuuseingeiu uasndsnntgnuaziiu
Aennudaaieng 4 fnandauiuiu wedleSeudisuaiaiovemandannuin nasdsitliladels

Handntioefian fe 34.72 Alandudels-varinssuisildleyalndndn 600 Alansusials Iinandngs

9 U

ign fie 98.08 AlanIusials uawdiAn BCR winiu 2.14 FallAngendn

Table 7 Investment cost, sesame yield, incomes and  Benefit/ Cost ratio (BCR ) in study of suitable ratio
of pelletized chicken manure for sesame in organic rice fields, Ubon Ratchathani Field Crops

Research Center during 2022 2023 and 2024

Treatment Investment
Sesame yield (kg/rai cost Incomes “(baht/rai) BCR ¥
(baht/rai)
2022 2023 2024 2020-2024 2022 2023 2024 2022 2023 2024
T1¥ 60.87 109.7 34.72 2,600 6,087 10,970 3,472 2.34 4.22 1.34
T2 59.86 127.3 45.53 3,260 5,986 12,730 4,553 1.84 3.90 1.40
T3 67.77 156.9 46.36 3,920 6,777 1,5690 4,636 1.73 4.00 1.18
T4 79.28 157.1 98.08 4,580 7,928 15,710 9,808 1.73 3.43 2.14
T5 80.89 118.9 5,240 8,089 11,890 1.54 2.27
T6 70.46 165.6 5,900 7,046 16,560 1.19 2.81
T7 83.30 145.8 6,560 8,330 14,580 1.27 222

Rernark: ¥ Price of sesame was 100 baht/kg % Benefit Cost Ratio: BCR > 1 means worthy of economic BCRB/C=1 or BCR

B/C < 1 means not  worthy of economic

¥T1= No applying

T2 = Applying pelletized chicken manure at 200 keg/rail T5 = Applying pelletized chicken manure
at 800 kg/rai

T3 = Applying pelletized chicken manure at 400 kg/rai T6 = Applying pelletized chicken manure
at 1,000 ke/rai

T4 = Applying pelletized chicken manure at 600 kg/rai  T7 = Applying pelletized chicken manure
at 1,200 kg/rai
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d3unan1Ivnnaeg
nslatoyalisasinlunsaznssuistioiiusinemnsluiu Wunsududgehssauliaus
augauauysal Tngluiiuiulamdunisussrudidos nandnvosluunnsnaifunsadilud 2565
1A1085¥131959.86- 83.3. AlanTusials uazl 2566 nandnuuand1am1sada vse n1slddeludne
400 600 1,000 wag 1,200 Winandngs Iauvuenldirglunisndnegsening 2,600- 6,560 umsals
manegeuluanmuadingveanunsng wuin nmslaleyalndadadns 600 Alansusielsiuualduln

NANANIE4 (98.08 Alanusiels) WlerFsuiisuiunsladelusng 200 uaz 400 Alan3usiols (45.53

¥
A v A

waz 46.36 Alansusels mudidiv) delu iddedFuuzdilaiinssisnislddeyalndadadng 600
AlanSusials TAnuwngausrian1sUgnmndursdunniian uaglisnidunanauluRanSANUaTgn

Winfu 2.14 alSgudieununssiioouy

AnmnssuUsZNIA

MmATeillaTuyuatvayumnndinnuanenssunsduaSivetmans euazuinnssy
(@nan.) U 2565-2567
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