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MITUUTINNANITINADY
2 o d o cd - v | 4 2
nuiguinaiuguviesiugidedul 60 Maudasssasinuien
81y 90 Jundsugn (Figure 1) thnandadilduinzimiziudayi
nsnsrainnunuazesrUsznauLaivewdn lagviinig
Juiinwanisnaaaaall

Figure 1 Soybean seeds cv. Chiang Mai 60 at 90 days after planting.

1. A MA1uEveUNdn (seed colour) Tndludndae
\A3a¢Ind (Chroma Meter CR-400, Konica Minolta, Japan) lag
thudnduvdesldinenesdorglidenlngliisefuvesndniaue
fuveusuuwwesde Tadesfletndudatuivudadaumnios
wniiga Tufinen L a uaz b daen L Ao Auaninmainsvesd
WA A1 a WERSELTEN warAT b waRstAARIYRLLAR Tnavh
A5 Yastavan 3 % Im&JLwiazﬂ%gﬂfiaui'mﬁwmmqﬂmé’%mﬁﬂiﬁ
nszeaLaLe

2. dwiiniudin 100 wéa (grams/100 seeds) Tnogaiiy
wansiuau 100 waaanduimin

3. WA (good seed) Tngrinisdaimdniudndt e
Fawdndouazwdaiidulsaeen anduimsdaimdnues
wandnakandlu Figure 2 WagyinnIsAUIN % Wand (ISTA,
2010)

WEed (%) = thaihudetmue - dwdnwdad x 100

mTnudanmue

Figure 2 Good seed (A) damaged seed (B) of soybean seed cv. Chiang Mai 60.

4. aud uluudn (% moisture content) Y1LuE A7
WA BINAFRUANUTUMEIT Hot air oven method UuaaLdn
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fauilgaumgll 100 ssrnwaidea Wunan 72 F9lus Fadnidn
o ° & = % o aa
M9V AUIMANT DY % laguninan anu3sved ISTA
(2010)
utilugdn 96) = dviinedaneusu-dviinudevdseu x 100
Yninneuau

5. A2LIBNUBLAR (% seed germination) NAEBUAIE
ATNIZUUNTEABINIE (between paper test) A1MUALATIA
00 0.5-1.0 wuiwnsiuduadaiisen vnstusiuuguisen
Tufuil 7 veensvaaes Fawvadudnuaizang q Ao dusenund
FusenRaund wiauda fusas % Anuenansvaumdaisen
Un@ mu3dues ISTA (2010)

6. Usunadlusiunazlusiulumén (protein content and
fat content, g/100g) AM135U84 AOAC (2019)

TR N19af A 2875 analysis of variance wag
Wisuisunuwane1909ARE BufanIsu33 a3 LSD

(Least significant difference test)

HauazINIalNan1ITY
RO A FYBUER (seed colour)

nsdanisulasgndamdesiugifoda 60 Tuusas
n53u35 W Wlddanuan (gaauaw) ladewndnuisinunsns
Tenetna Tdyats Tdyala Tdawdinn Tdaudinmsauiuning
411 ldamdinmswiuyata wasldaudinnsiuduyaln ud
aznIsuIsdnauniudvesudniugliunneiunsadd ns
I anduvidussiansing  Liflaserdvesudadaindesiiuans
anwazAMANEMEA1 L uansdls A1Aueadng (lightness) veq
wiawusdundesdAneds 50.57-53.72 A1 a wanafadiden
(greenness) A 1La8 8 2.38-3.16 WAZA1 b LAAHIF LN 04
(vellowness) voaLudnila1Lady 20.24-23.74 (Table 2) Avos
wimiugifunidluamnmudniignimuslunesgiunsiude
wanduvdes lnsaunmdaduvdesiadesddniudadua
AR (Department of Internal Trade, 2011) %Q‘lunﬂﬂiiﬁ%
nsdansulasgnieTanduvsussiving q Tunsfnunilsl
firnuuansamsadiivesdiiudndvies Ssdnwaurdvesiudn
Wugfiusngaeuenlasnmsiududivasaiausiue waghi
wudiwdadauvdondudifer Fednuurdiduiveandniusi
wdssiudndudnuusdosnuninegramisitlifouiiludu
Wi aus s oundlsssuataviuld widngndsluss
1599UKERD1MNIERT (Somboonkaew et al., 2022)
hninwdn 100 wén

twmitinidn 100 winvesdundosiuiidodml 60 Tuud
arnssuAsHanuuan1siun1eaid (P<0.01) wdndundos
dnin 100 wéannnssuisiadsogsening 19.05-31.33 n¥y
Tnoudndavdesiildannudasgnillatanduvidyata fdudn
win 100 winndsgeigauiiu 31.33 niy sesaunfedni
wdssitldanuvasgnillddeiad Tadwdinmsuduyats 1d
guganmsauiugaln Tdawdinan Tdaugininsiuiuiega
lalld¥anBuvidd (gamuau) warldyaln duhwdniuda 100 wén

212

LaadIEJLVIIWﬁJ‘U 28.56 27.11 23.38 23.32 22.09 19.12 uay 19.05
n$u swddu slarsinidminuda 100 windedos
Agaviadu 15.11 n§u (Table 3) 1WuLABIAUNITIIB91UDS
Nurmalasari et al. (2023) wuinya¥rilnataouinswauiin uas
ihinuidadesuludaundes fadlannisraaeunmauins
wiluazUTunusinemsvesiandunidililunismaaes (Table
1) Wil TandunidusazvieliuTinusimemsiunnseiy
TuyaNilldiduanusuussiuiidadnudiinusiglulasiaugsnin
yadnivindy 9 Fesglulasieuussdusznovveslsiudiiv
Tddmsunsuvaead wazfortestuieulslddaldlunis
dnsgviuas faduslulasiauiadutladonieiidusaimun
Usinauazauaeandeld uenaniyatadeilianmauugn
faulus wmass1ugeszruieuuaza e nald i was
UanUaaesnomnsiiunfiwlaf (Sudarsono et al., 2013)
WanA (sood seed)

% wanvesduvdeniusidedui 60 lundagnssiss
AMLUANANSTUN19ARE (P<0.05) dund el %iudndiade
67.51-81.58 % lngiudnd wndosii L annuuasugnitld an
Sunidusziamaudining % wandwdsuniian (81.58 %)
wazlduananaiunsadaiunisladend (80.38 %) sosasunfie
whadundesiildannuuasgniild drudanmsamiuringi 1
yady Lilldianduvsd (yamuay) Tdamdnmsiuduyata uay
Tdyaln § % waafindovindy 78.78 76.24 74.31 73.42 uaz
70.29 % snudau dunisladiuganimsiuiuyalnd % wanad
waedesigaviniu 67.51 uarliuandremsadAdunisldving
F1ufieseg1afien (68.14 %) (Table 3) 9nn1smaasaniadidy
nsndnudniugduvdedduggudeduiieia (seninadeu
unFANTLIBY) Tanunisszuinvesunasiiddgylunisudn
Toun Tsunanu waz wueweiln Wuuuasdagfivaiauingn
dsnaidovesionandnduvasndusgann (Sritongtae et al,
2021) wéadefinuUszneudiodaiidulsa winseu uay
wéafignuuanihanslasusasiidfalunisuanluggués Fatu
nMswandausduvdeud olwldudnquaimddaiu
Fndusomunuisnisdesiu uazidauuasdng osnuw
Aaunmnanaslidulunudnenmuesaneiiug
AwaluIdA (% moisture content)

arwiuluwdnvosdundeaiugifodn 60 luusias
ns5uIsianuuane 19t un19ad (P<0.05) wdndimd osdl
Araduads 8.53-9.15 % lnswdadamdesiildanuuasgnii
Tavhsdmudadieudundegeiigavindy 9.15 % duwdnd
wdosiilianuUasgnnssudseng q leun laildfanuan (yn
Auaw) Tadewndniudtinensns Tdyad Tayaln Tdawdinm
Tdduganmsauiuned ldawdinmsinduyats wagldam
Faamdafugaln wuhenudulusdadundesdialiunnsis
funsadAtaedeminiy 8.53-8.96 % (Table 3) wdawug sl
Arndugeasiintamelaviownmaigermslusnags iliiin
anufeunararmiudiindy anufeuilazausnniuagyiiliae
ftugBademniatu msduilenudddedniug fovn 1 %
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m’nmmiw,uamwuﬁaﬂaq mﬂmimmﬂwwaaLuamwuﬁumv
wnuBnwhi Savsngenu mmamwuﬁmmaawmmmw
9 % annsaiiusnwlduiy 6 ey uazmnwAnriugimdes
fananfifiannudy 8 % azannsadulduy 12 Wou
s uAuFInuRsUssLamiavdesudauildimuninnsgiu
Fusaaudureudadundadliliiiu 13 % lnsdinin
(National Bureau of Agricultural Commodity and Food
Standards, 2013) 9nnsAnyiluasiuandiidiuinnisdanis
wlasugniefandunidusziansailinanmudadindes
nunmdulununasgrudeimuaidosnuilusde
A7ANBNYBNUER (% seed germination)

% AsenvaaAnd undeaiugideddnl 60 luusias
n3sUTBTmNNLANASTUMeARA (P<0.01) wdadimdesiinam
soNvBINANRABDYTTNINN 61.09-85.14 % Tnsludadanded
I§annssuasiladoind lddwdanmsmiuyats uagldanu
Taniiesegnadier wuidamenvesudandegiiigauasli
UANAIAUNEf AT A1VAY 85.14 84.16 Way 83.42 %
AuEIRU sesaundedndamdesdildainudasgniildyats
audinmianduned awdanmsuduyaln laldTan
Sun3d (yneaunw) warnssdsaldSuyaliuiesne 2 fu/ls
danaliidnsmnuenvoundnduvdosiusidodlui 60 1de
1INy 80.55 80.35 79.38 73.22 uag 72.16 % Aud16U d2u
nslavhstnifissegadoriliudnduvdesd % nssentes
gty 61.09 % (Table 3) Wululddmednduiandunid
ffanueudussauszneundn fisnsdumivouselulasiou
g flansdnduuasdanuduesdusenaviiddailvisindenis
gopaany nslavhadniiliiiunszuaunsiinadiulufiulaenss
¥nazinnszuIuNIT immobilization & ewalidud Uil
lulpsiauanas wazeadarsiivnndvdnaliensinisienves
Wwananas (Kumar et al, 2008) 9111155183148
Arconrungsikul (2013) Wuin widawugugiewmaildainuuas
wanfiin1slaedunigisnsinissen wazmnuudsusevoaiudn
AnTdanuguzidemadildanulamdailadownd udain
nsdnwluwdadaundemiugifedvs 60 ndunuiinisliian
unsdanutinmsuivyad uasldadinmiiiesedaded
Usgdnsnmddamaliadndidnsnissenlisisannisladenad
Usinallusiu (protein content, g/100g)

windmdesiugifodin 60 luusaznssudsiviunm
TUsAuuanssfumeada (P<0.01) wdnduvaesiuiunalusiu
Wiy 30.71-04.91 nfusterhuiiniudadaundes 100 n¥u Tnsngu
vosiudniuvaesannnssis ladoindiondsinunns Tduats 1d
yaln Tdamdinmn ldaudnmsuduriedn Tdaudinm
sauduyats waglddudrinmsmiugald fusinaldsiuede
wniigauayliuandnafunsadfdauvinty 43.93-44.91 n3ude
dndnudndamdes 100 n3u sesannde winduvdosain
wlasugnilildiandunid (yamuau) dusunalusiuads
Wiy 35.11 n¥udedminiudadumdes 100 nu daunisld
Wstnifissegnafsnndndundesiiviinalusiuade oo iian
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Wity 30.71 nudterminiudadamdes 100 nfu (Table 3)
AuAsgIuAuAunEnIUTsLand Andosudauie Idfvun
nasiuisdunaa el do duil 1 sumudaduiugudnang
laishind 4.8 fafwms Usnalusiusnnndmewindu 36 % du
7l 2 yumdadusiugudnans laisndn 450 fadwns Ui
TUsiusnga 36 % wagdudl 3 vurnwdnaasvuin Usua
TUsdun" N2 1 36 % (National Bureau of Agricultural
Commodity and Food Standards, 2013) %ﬂmﬂmﬁmimﬂaaﬁ
wudn1sdansulasugndavdeaiugifedduy 60 Meian
suvsslunsarnsaiSdnlvgldwdmiugdavdeadulumunasi
wstunmamm Fuil 1 USinalusiusnnnimiewiniu 36 %)
sy windawdesanulasgnilaild Yanugn (emunm) uas
windwdesanulasgnillavhatmileseufen (Table 3)
Usuaulwshi (fat content, ¢/100g)

windmdosiusifedln 60 TuusagnssuAsiviua
lusfuuansinafumaada (P<0.01) windamdsaiuiunalusiy
\de 15.66-24.40 n¥ustethmiinudndandos 100 niu Taendgu
veawdniuvaesannssuisladndanin yats wazteiading
inwnsns Tuunailviuedsinniiganasliuandatumeada
fiAvindy 23.07-24.00 nudetuiniudadaundes 100 niu
auady sesaunfewdndundesanuuasgnitlanisin 1d
yaln ldamdinmsuiven tdaudnmsuduyats uay
Tdeudinmsauduyald dusanalefuedsliwandieiuma
afid Tnedlaiify 17.39-20.64 nuserdwiinuiadamdos 100
n3u dumdnimdesanudamgniililéandunsd (menunan)
wuifivsinalusuedetesfigadeiiy 15.66 niusethmin
wdadamdes 100 n3a (Table 3) WoiFsuifisuiunssoay
padUsEnoUMALAT AudN v UsEITus ves Auvdesius
\Foalua 60 fanad susunaleduluudalasindt 20 %
(Hongrat, 2003) Faanuanisnaassasadl wuinisianisula
Ugndvdeatugidodluel 60 fetanduvidnssuisasiuiua
lusiuludadavdesniidnuaususediug liun winda
wdesnuUasgnitlildtandunid (yaeuaw) lavhsdrauies
st Tayaln TdauTanmsaudurnedn (Table 3) 1919
\umasnnynasmevnsiidumaedlasulimnganszning
nshaidn wiemnuiulusdeiidnfulussniensazanlusi
dawalviiadndmdessiuiunallusfusile

d3Unan1339Y

nsdnnisulasgnavdssiusifedln 60 deian
Bunsduszianeng 4 Tnadennnmudniuguazesrusznouniy
wilvaadawusdundondodlua 60 Taeduuildud ey
AR ugwazerUsznaumaniiifisuvinnslddeiad
wandliifuinmaissuuinensegadsduluanmituiiugniiunn
Anugauauysallulwaniansiueesnidoanile lagn1s3nnis
wlasUgnieandunidannsalinananiudeiugdivdesid
auamdulumudorimunvesnnsgrududinunsussiani
wideuudauidla
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fnAnssuUsENA
voreUANdINUANENTIUNTANAS N INeIMans 38
warwinnssy (anad.) Niinsadvayunidedinedans
W wavuinnssuuseinUauyseunn 2565
Table 1 Chemical properties and fertilizer of organic materials use in these studies
Types of organic materials pH Organic matter N (%) C:N ratio P (%) K (%)
(%)
Straw 6.41 24.84 0.61 23.21:1 0.03 0.38
Cow manure 8.18 28.86 3.20 11.83:1 0.32 0.84
Chicken manure 8.65 27.75 1.39 4.94:1 2.10 1.37
Biochar 9.21 28.77 0.93 17.63:1 0.15 1.71

Table 2 Effect of organic materials on seed colour of soybean seeds cv. Chiang Mai 60 at 90 days after planting

Types of organic materials Seed Colour
L a b
Control (Without organic materials) 53.02 2.62 20.72
Chemical fertilizers (16-8-8) 52.73 2.79 21.11
Straw 50.57 2.68 20.24
Cow manure 53.72 254 21.61
Chicken manure 52.03 273 20.59
Biochar 51.41 2.66 20.93
Biochar + Straw 51.43 253 20.62
Biochar + Cow manure 52.95 2.38 23.74
Biochar + Chicken manure 52.72 3.16 21.21
F - test ns ns ns
CV (%) 3355 35.02 40.11

ns = non-significantly different.

Table 3 Effect of organic materials on quality and chemical composition of soybean seeds cv. Chiang Mai 60 at 90 days after planting

Quality and chemical composition of soybean seeds cv. Chiang Mai 60

Organic materials Seed weight* Good seed* Moisture Seed Protein Fat content®
(g/100 (%) content? germination® content (g/100g)
seeds) (%) (%) (g/100g)

Control (without organic materials) 19.12° 74.31° 853" 73.22° 35.11° 15.66°

Chemical fertilizers (16-8-8) 28.56" 80.38" 8.94° 85.14° 43.97° 23.07°

Straw 15.11° 68.14° 9.15° 61.09 30.71° 17.39°

Cow manure 31.33° 76.24° 8.56° 80.55" 4393° 23.33°

Chicken manure 19.05° 70.29° 8.67° 72.16C 44.01° 18.38"

Biochar 23.32° 81.58° 8.96° 83.42a 44.91° 24.40°

Biochar + Straw 22.09° 78.78" 8.75° 80.35b 44.5¢° 19.69°

Biochar + Cow manure 27.11° 73.42° 8.78° 84.16° 44.61° 20.32°

Biochar + Chicken manure 23.38° 67.51° 8.96° 79.38° 44337 20.64°
F_ tost P N N . x .

CV (%) 5201 3033 46.18 28.92 47.11 50.06

" Mean within the same column followed by different letters are significantly at p <0.01 using LSD.
ns = non-significantly different.

*= significantly different at P<0.05.

**= significantly different at P<0.01.
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ABSTRACT

Keyword
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soybean seed

Farm management with organic materials is one of the sustainable agriculture practices
following sustainable development guidelines (SDGs) to reduce impacts on health and
the environment and increase efficiency in agricultural production in Thailand. This
study investigated the effect of different organic materials in planting plots of soybean
seeds cv. Chiang Mai 60 on seed quality and chemical composition. A completely
randomized design with three replications was used. The experiment was divided into
nine treatments consisting of: 1) control (without added organic materials), 2) chemical
fertilizers (16-8-8), 3) straw, 4) cow manure, 5) chicken manure, 6) biochar, 7) biochar
mixed with straw, 8) biochar mixed with cow manure, and 9) biochar mixed with
chicken manure. The results showed that the different types of organic materials affected
soybean seed quality, including seed weight, seed quantity, seed moisture, seed
germination, and the protein and fatty acid content of soybean seeds. However, seed
color was not significantly different among the applications of different organic
materials. The cow manure application resulted in the highest seed weight, whereas the
application of biochar and chemical fertilizers produced the highest quantity of good
seeds. The use of straw in the soybean planting plot led to the highest seed moisture.
The utilization of biochar mixed with cow manure and biochar alone resulted in the
highest seed germination, which was not significantly different from the use of chemical
fertilizers. The straw treatment resulted in the lowest protein content in the soybean
seeds. Additionally, the highest fat content in soybean seeds was observed under the
application of biochar and cow manure, with no significant difference from chemical
fertilizers. This indicated that organic materials could enhance the seed quality and
chemical composition of soybean seeds cv. Chiang Mai 60 to meet agricultural product
standards for soybeans.
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