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Abstract

Nitrogen is a major nutrient that plays a crucial role in the growth of forage maize, particularly
during the seed formation stage. It helps promote chlorophyll production, Improving the efficiency of
photosynthesis in plants. This research aims to study the use of nitrogen fertilizer on the growth and
seed size of hybrid maize grown in Wang Hai soil series. The experiment was conducted at the Nakhon
Sawan Field Crops Research Center in Suksamran Subdistrict, Tak Fa District, Nakhon Sawan Province. The
experiment was designed as a Randomized Complete Block Design (RCBD) with 6 treatments and 4
replications. There was T1 Nitrogen control and T2 - T6. with Nitrogen fertilizer rate 5, 10, 15, 20, and 30
kg/rai. (0.5, 1.0, 1.5, 2.0, and 3.0 times of soil), respectively. The results indicated that the application of
nitrogen fertilizer significantly increased the height, shelling percentage, and SCMR (Soil Chlorophyll Meter
Readings) of hybrid maize compared to the control treatment without fertilizer. Furthermore, applying
Nitrogen fertilizer rate 20 kg/rai. (2.0 times of soil) resulted in the highest yield weight of 100 grain seed
size and economic return for the forage maize. Therefore, to achieve high yields of maize that are
economically viable and to use fertilizers efficiently, it is recommended to conduct soil analysis prior to
planting and to apply fertilizers at a rate of 10-5-15 (N-P,05-K,0) keg/rai was suitable practice for hybrid
maize grown in Wang Hai soil series in Wang Hai soil series.

Keywords: nitrogen fertilizer, maize, seed size, economic return
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q

Table 1 Characteristics of soil properties at Nakhon Sawan Field Crops Research Center

Electrical Organic Available Extractable
Treatment
Soil pH Conductivity matter phosphorus potassium
(Kg. N-P,05-K,O/rai)
EC (uS/cm) (%) (mg/kg) (mg/keg)
soil before planting 6.58 43.16 1.41 12 50
soil after planting
0-5-15 6.96 27.58 1.31 10 75
5-5-15 6.94 33.62 1.32 7 70
10-5-15 6.85 34.54 1.35 8 75
15-5-15 6.94 32.21 1.33 9 88
20-5-15 6.74 3191 1.33 7 73
30-5-15 6.63 26.82 1.32 9 83
Mean 6.84 31.11 1.33 8.42 77.08

NANAN LATANBAENINITINGAT
nssgaulndialnadesdndgnuaaiugengdu NSX151008
Han13fnwIn1snevauswelelulasiauiuanasiuinaionnugauestninadesdnineny 30 Ju

wuhmslddelulasiaugns 30 nn/ls vsednsniindelulasiau 3.0 wirvesAuugmuaA AT IEiaY dawali

aa o

Augaiuuiliuganian 75 gu. likandnsadadeoseuiisudumslddelulasaudas 15 uag 20 nn./ls

o

vidodnruinelulasiau 1.5 wag 2.0 wiesduugthmuaiinsesiau Tamnugs 73 wag 74 ou. audidu
oglsAmunislaladelulasiounuifdeagiifian 51 vy, daaziinnuunnsnaiusgiedlfoddymsadia
(p<0.05) ANugewestrilwadssdnifieny 60 Fu wuinsladelulanaulusng 20 nn/l3 wiesmaiiude
Tulnsiau 2.0 wiwesiuugthagmAnszsiay dealinugaiuunliugedign 228 au. llusndnameadaile
Wisuiisuiunsladelulasiausns 10 15 uaz 30 nn/l3 viedhsniindelulasion 1.0 1.5 uaz3.0 wiwes
AuuzihmuAIesziau dennugs 224 226 uaz226 @, audwu sgslsiaunshilddelulasaunuing
APgannign 205 @y, Feaziinuuansinsiusgadidoddyneafia (p<0.05) Fsaenndesiu Anugaiin
01y 60 Tu nudmdlddelulnsiauludas 20 nn./ls wiednsuiudelulasiau 2.0 wivesduuznme
Ansesiau dmaliirugeiunliugsiian 136 eu. liusndamsedfdowIeudouiumslalelulasiausng
10 15 uay 30 nn./l3 vednsuindelulnsion 1.0 1.5 uag 3.0 WvesuuzihamAdiasgiau dannugs
131 132 uaz133 oy, mud1u ogslsAmunislalddelulasiounuindaanugesiidian 111 au. Ssagiaam

o w

upnAsAueslitedAgNNans (p<0.05) (Figure 1) WWWREIAU ARALLS wazANY (2565) AnwinistasyLAvls

4 I3

vosilnaissdnitusgnuauoigituiersm wuih Snanslielulanaulinnugaiuresdnleiion 30,
60 Tu wazAugeln unndraiunsaiflaenislddelulasiauaugasuuninnuainseiau aiug
wnninmslfldelulanau famafuseduveselulasauudiit azdmadensusniwswesinfiviuuagay
vlsimnuisdundefufsiude Mididemnlulasauiusaiiduaduninasyduln uasnseduliied

AULUsIeAuEEY wazlu (89ens uazaus, 2554)
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Figure 1 Plant height and Ear 30 day and 60 days under different Nitrogen application rates

A1 SCMR wuinnstadelulasiausng 5 10 15 20 uaz 30 nn./ls Wiedmsaudiadslulasian 0.5 1.0
1.5 2.0 uay 3.0 WivasAuziauAAsIzay Tusseenisasadule V3 V7 Vo Vi1 uag V13 lngnsldde
lulnsiuiifistuiinalie SOMR dWsdulunndnsnslddelulanauynasdu wissszmsasgivla Vi5 uay
V17 f1 SCMR amas (Table 2) nsAnwnves Fuana wagdnien (2554) TdAnwimsTadiarnduvesdludnilne
wuiAluresinlng Wasuwasuszeznsiaiagdulanield nsdamsdelulasaulusniaaiy wage
mnden Suunldndisfunuszoznisesagiuln Wessernaiuiill A1 SCMR fuwltuanas Fauandly
Wiudseriifinadgiulanieddiu uazlu (vegetative stage) Iuszezifiviasayiulngy wazinnudonis
lulnsiaugs dafunislateluszernanfunsaunuarifesnisvesivarilinislideivssdvsamundy
(unAn, 2543)

Table 2 Means of SCMR under different Nitrogen application rates

Treatment SCMR
(Kg. N-P,0s-
V3 V5 V7 V9 V11 V13 V15 V17 Mean

K,O/rai)

0-5-15 40.7 ¢ 40.5 c 509 529c 537 538 b 50.6 ¢ 32.8 40.7 ¢
5-5-15 42.6 bc 40.8 bc 526 546Db 54.7 55.6 ab 51.5 bc 333 42.6 bc
10-5-15 43.5 abc 43.1 abc 522 553D 55.1 54.0 b 53.4 ab 38.0 43.5 abc
15-5-15 42.3 bc 40.1 c 520 549b 54.9 55.4 ab 53.3 ab 355 42.3 bc
20-5-15 45.8 a 43.7 ab 535 553D 55.4 56.9 a 543 a 37.0 458 a
30-5-15 44.8 ab 44.3 a 531 56.6a 55.4 56.6 a 54.9 a 34.9 44.8 ab
Mean 43.3 42.1 52.4 54.9 54.9 55.4 53.0 35.2 433
F-test * x ns x ns x *x ns *
CV. (%) 4.21 4.48 4.39 1.62 2.00 2.19 2.68 9.35 4.21

Note: ns = non-significant, ** significantly different at P<0.05 and P<0.01, respectively, means in each
column followed by different lowercase letters indicate significant (P<0.05) determined Duncan’ s new

multiple range test (DMRT)
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wandndnalwadesdafgnuauiusonsdu Nsx151008

Handanudnisladelulasiaudns 20 nn/ls viednsuiindelulasiau 2.0 WiesdmlugdnIuaT
AR dmalinandnndedwunliuanigawiniu 1,319 nn/ls liwsndenweadfdeioudeuiunisld

Jelulasiaudnsn 10 15 waw30 nn/ls vsednsuiindelulasiau 1.0 1.5 way2.0 Whvesduugtnua e

' o o '

i Tinandnades 1,229 1,238 waz1,305 nn./ls mudwiu egslsinunishildadelulasiau wuitlinandndes

o v a

ian 820 nn./1s Feazdnnuwnnensiuegaditud1AyBmneadis (p<0.01) (Table 3) donpdeodiu Yiash uay

)

A (2560) UTinawandnsols wuhnssdsifinslddenusnmanlasinislddegns 15-15-15 sesfiusauriv
nsldleans 46-0-0 SUsinamandnd1ilnasels oglutas 687-786 nn/ls dsgendiniallogns 15-15-15 ety
Wiesegadien 353 nn./ls waznssudSasuaun 151 an/ls Wesidudnzinig wuinslddelulasaudng 15
nn./13 viednsuiindelulasiay 1.5 wiwesduusthnuaiinsiesiau damalivesidusingimeianeiivusuli

Wngawiiv 83% LuusnsnsnsadiAdisiUSeuiisuiunisldadelulasiaugns 10 20 wag 30 nn/ls wiedns

2 & a

dindelulasiaw 1.0 2.0 uaz3.0 WhvesduugdinuAlaTziay ladesidudnzimeiade 82.7 82.9 uay

82.8% mua1iu agslsfinunislilddelulasiau wuinvesidudnzimiziadedesiian 81.5% Jeaziiana

o w

wansinsfiuegdivedfn1eedia (p<0.05) (Table 3) Audumdavaiuines wudnsladelulasiaudns 5
10 15 20 wag30 nn./ls Wsednsiudelulasian 0.5 1.0 1.5 2.0 4ag3.0 WiwasAkuzInuA IR IeiaY Ll

fanuuandeiuneada diasSeudisuiunislilddelulasiau lnedidiade 25.2% (Table 3) wagumin 100

=

win wuinsladelulasioulusns 510 15 20 wag30 nn/ls wiedasufiudelulasion 05 1.0 1.5 2.0 wag

o

3.0 WINUBIALUZINANAIIATIZHAY AANLANANALIENTTEEAYEER (p<0.05) WetUTsulisuiunis
Lalddelulnsiau lnensladelulasiaudnsn 20 nn/ls wiednsniiudelulagiau 2.0 wihvesduzinIua

Wnszainu dwaliimin 100 wanwdenndign 33.5 n. dunishiladelulasiau duwmin 100 winlaewde

tieuflanwiniu 28.3 n. (Table 3)
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Table 3 Grain yield of maize under different Nitrogen application rates

Treatment Yield shelling Seed moisture Weight of 100
(Kg. N-P,0¢-K,0O/rai) (kg/rai) percentage (%) (%) grain (g)
0-5-15 820 ¢ 815b 25.0 283 c
5-5-15 1000 b 82.2 ab 24.9 30.2b
10-5-15 1229 a 82.7 a 255 319 ab
15-5-15 1238 a 83.0 a 253 324 a
20-5-15 1319 a 829 a 25.0 335a
30-5-15 1305 a 82.8 a 253 31.9 ab
F-test x> * ns *
CV. (%) 7.17 0.66 3.69 3.92

Note: ns = Non-significant, *,** significantly different at P<0.05 and P<0.01, respectively, means-in each column followed by different

lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT)

ANMUFUNUS T2 I9A109AUSENBUANIvRId NN

NaINMsASIANNdNTUSsEInsRIranEn meldnisiansdelulasiouiiunneinediy wansliiuds
ANMUFURUSITUAUATS v = 158.46x + 940.56 1ag y iJuAmanan @11 x Lf]umé’mwﬂEJluImLa]uﬁLmﬂsmﬁ'u
aunsianand ifiun mag 1 mite Awanaeiifstuduiusiusasdelulasauiiiuty faruduiusi
53U 73.99% (Figure 2 a) AuduRUSTEMIIE SCMR meldnsdansielulsauiunneiu uandiiiuda

o

AUFUTUSTAURTY y = 1.3686x + 41.459 Tag y 1TuA1 SCMR dau x iumdnsdelulasiauiiunnsineiu
aun1sianan@lindiui 9 1 9uie a1 SCMR iaduduiusiudasidelulasiauiiindudanuduiusi
58U 65.08% (Figure 2 b) Lavauduiussyniemvunmaaidvuinivg Uiunans uazauadn (Wanfiang
95 UUATUNTIVUIN 20/64 18/64 wazl6/64 1) meldnisdanisdelulasiauiiuansneiu wansliiiuds
ANUAUNUSITUAUATY y = 4.5171x + 83.027, v = -3.7914x + 13.039uag y = -0.7457x + 2.7443 mua1afu lng
& i 2 oo ' < | < Y + ~ W o i
y Wupvwnamdnnfivunelng Uiunans wazaunaian @ x iumdnsdelulasiauiunnsieiu aunisasnan
FAiuan vne 1 e Arvuawaaifiawinlng Uiunans wazuuiadn Aiudy wazanad duiusiudnsdy

Tulnsuiiiiudy waranasdinuduiusy seiu 64.80 68.19 uaz58.61% (Fisure 2 (c, d wae e)
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Figure 2 Linear relationship between grain yield (a) Relationship between SCMR (b) and Relationship

between seed size of maize (a, b and c) under different nitrogen fertilizer managements

suadn nuinsladelulnnausngm 20 nn./ls viednsuiaolulasiou 2.0 wivesiuuzing
AAs1ziau Wisauudadisunelvg (wisfidseguunzunssuun 20/64) snnilgaintu 93.7% liuansis
mnmslddelulasiaudas 5 10 15 waz 30 nn/ls wiednanfindelulasiau 0.5 1.0 1.5 uag 3.0 1i1ves
AwuzinuAinsziiy dawalisiusuudadifiouinlvg 87.7 90.2 92.2 uay 93% audsu usiile
Wisuisuiunmslilladelulasieu wuiildduusdedsiunalngiiosiign 77.5% Jsazdanuunndaiuegng
filfoddryBameada (p<0.01) vaurfisruauudaiifvuinuiunais uazvualdn (wanid e uunzunsITun
18/64 uax16/64 1) wuhmslatelulasiaudan 5 10 15 20 uaz 30 nn./l3 wiedhsuiulslulasau 1.0 1.5
2.0 wag 3.0 WiwesmuusiinuA13aTzRay danuwanasiued1aifod Ayneadf (p<0.05) e
Wisuisuiunshdlatelulasiau lnensldladelulasiau dmalddnnuudavuaiiunais wazawiadnuin
fgn 17.3 uay 3.8% awasiu drunsladolulnsiau §n91 20 nn/ls viedasuiutglulasiou 2.0 wiwes
MUzt uATIATIEARY daalrduaumdnvuiniunans uazsuiadnosdian 4.1 uaz 1.0% puddy

(Table 4) Tulpsiaududinazivuanananuan a1ivlasululasiausgruieans Aazaiuisoasinudalauin
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uazdinaunm vniialdsusinemnsiileswionisiadaivle fvazanunsoadsnandnldgeailuie (Arunah et
al,, 2014) a'uwfwﬁﬂLLﬁwaqé}’wﬁ'ﬂﬂwmﬁﬂqﬂG’hULuﬁmﬁﬁmumimg %zm’]ﬂﬂ’j’]ﬁlﬂwﬁﬂLLﬁdﬁu%’]’ﬂW@]ﬁUQﬂﬁ’wLuﬁﬂ
Pflnadndandiifiuiennuannsalunsaesin LLazLﬁi‘gLaUImlﬁﬁaﬂ’h (@nudng uazauy, 2504)

Table. 4 Seed Size of maize under different Nitrogen application rates

Treatment No. 20/64 No. 18/64 No. 16/64 Under the grill
(Kg. N-P,05-K,O/rai) (%) (%) (%) (%)
0-5-15 775b 173 a 38a 1.40 a
5-5-15 87.7 a 94b 19b 1.00 b
10-5-15 90.2 a 7.1c 13 cd 1.40 a
15-5-15 922a 55d 14 c 0.90 b
20-5-15 93.7a 4.1e 1d 1.20 ab
30-5-15 93 a 45e 11cd 1.40 a
F-test o o *x *
CV. (%) 5.11 7.86 14.53 18.3

Note: *, ** significantly different at P<0.01, respectively, means in each column followed by different

lowercase letters indicate significant (P<0.05) determined Duncan’ s new multiple range test (DMRT)

HANBUUNUNLATEIANENS

nsnouLUIMaATYgaRs Tneldsamdinszriheneldiiiutunnnisliedenedensléle wie
A1 Value to Cost Ratio (VCR) wuia mslddelulasianludng 0.5 1.0 1.5 2.0 uar 3.0 WinveefuugtinIue
Aesesinuiin VCR snnnth 2 laedienseving 5.86 — 16.35 uandlsisiuimatgndninadesdn ignuauoigdu
Wug NSX151008 faauduAmaasugmans Insnnsladelulnsiousas 20 an./ls viedmsfindelulnsiou

2.0 whvasiuuzhmua gy naiilsneuunuasgn (Table 5)
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Table 5 Economic return analysis under different Nitrogen application rates

Expenditure

Treatment Increase  Gross returns Net return
Yield (kg/rai) on fertilize VCR

(Kg N-P,05-K,O/rai) Yield (%) (baht/rai) (baht/rai) (baht/rai)

0-5-15 820 - - - - -

5-5-15 1000 22.0 1,260 82.5 1,178 14.27
10-5-15 1229 49.9 2,863 165 2,698 16.35
15-5-15 1238 51.0 2,926 247.5 2,679 10.82
20-5-15 1319 60.9 3,493 330 3,163 9.58
30-5-15 1305 59.1 3,395 495 2,900 5.86

Note: Price of maize grain 7 baht /kg; price of fertilizers: urea 16.5 baht /kg, triple superphosphate 46 baht
/kg, potassium chloride 24 baht /kg

dyunan1Innaey

mnmsinymaresglulnsiaudeninadyiuln uersumudavesinlnadissdnignnanengduiiugn
vugaduile wuinmsladelulnsiudmalianugs wands uaza1 SCMR vastrlnadssdnignuaneigdu
Wit uegildeddgmsadfidessuifisududSunismaassitlilads luwasidertunsladelulnsouly
091 20 Alanu N siols Welulnsiau 2.0 whaesduuzthmuatiesziau) SunltwhlsdnTnads el

HaKAnge uarlvinanouwunAguAuAnISaY

AnANssUUIZNA

YouoUAMANSITENYIIuATAITIA an1Tuivlsuasimaunundsany nsudvnsinuns naenau

Wimhfluazdineadesmmiuiiaduayunisvhauiddelidniaie e

v a
LONE1I971999
Anaius wI9A3N8, Annayal Saundl, n13a1 adenans, asiainl Ingme, A1I39 ALTBY LaIsNUA saaTuy.

s 3

(2565). AnwiuszAnsammslilulnaaurestilnadssdnifusgnuaneigiuisisrlunguiy
W 82-9 1N T 1861 TanTAUATAIIA.NTUTVINITNEAT. BUAY Tudl 7 MaAL 2567, 310
https://www.doa.go.th/research/attachment.php?aid=2947.

nsuWRNTIRY. (2548). SnwazuazAuaNTRveq %’mﬁwsqmﬁulwﬁuﬁiwmﬂmﬁaLLaxmﬂﬂawuaaﬂﬁmﬂ"Lm
NIEMTINYRTLAzaVNIal naMNe. Audu Tuil 7 Aanau 2567, 91
http://0ss101.ldd.go.th/web_standard/_series_desc/D Cseries_thai.pdf.

NIATINTENEAS. (2562). tonansivints: nisdamsanad meluladnsidndnlnadesdnindunluaaiui

AIANATN. NTUIYINITLNEAT ﬂi%Vli’NLﬂ‘l?}(ﬂiLLagﬁ‘ﬁﬂiﬂj, NIWNWUNTUAT. 77 i



https://www.doa.go.th/research/attachment.php?aid=2947

v
' °

NIAsNwRTeuNinAguLilue U1 aduii2: 1-14 (2567) GMSA. J. Vol1(2): 1-14 (2024)

q

nauIdeUgivanen. (2565). n1slideeg1adiused@niam 4 gn. nedidewmurdadunisndaninisinens nsu
Fnsinuns. Fud Juil 7 AaAu 2567, 91N https:// www.doa.go.th/rhizobium/?p=1216.

neriduimuadn1sndnninisinens. (2564). Awugtinsiddenuainaeiau dmsuiivlsiasegia. nsu
FWINTNYAT NIENTINNYATUALANNTAL, NTHNNI.

YAsA waza , algwa Ak warTdand Judnd. (2560). navesszesanslalslulasausenisaiauiuln
wagkandnvestalng. Tun1suseguinnishunasJounani adedi 5 Tsausuduns vie Wumne
W9 TRIuy NFINN w.110-118.

Ssdni a1uyay wavygll A3, (2554). naveIWIRAARDRNIBNLATNISIS Y RUTIYBIUNAIT N, kA
YA 39:98-103.

YUr1 Taniasna. (2549). Aulfuniangiusonidsamie. vouunu: nalvniweansiauuagd iandon
AEINYATANANT UNTINSIFEVBULAL.

+ v A

Usziasy apuded. (2543). Mslddedunidluundi. nduanideanugauanysalvesiu LavdednuasSyny
WIBaMUTY NTUNN: NBIUFIINGT NTUIYINITNEAT.

AN @59uAs. (2554). 5199 IMNTIUNTHAATYEIL.NATVIHYAIAATLAZNSNEINTEITUYIA AZINERTAIERS
wnedeigesva. Jarindealn.

w3 adnelas. (2557). mawFeuiisunavesnislitegaanne @ iefiunandndnlnadodnd. Inerdnug
Useyayaln, amninendealerissssunsse.

unan quatan. 2503, YouaznslideognedussAvdamm. naymasuns: ddnfissiledeu dlad.

8385 Lodanann, o330fwg 1dudllsal way Wdn selszes. (2554). ﬂmﬁamimwmﬁqﬁu, famindad 2,
dinfiuiuyning1deinunsenans, 3N, 519 u.

anudnd sumswunas, Snsnqual dunes, ez FesAad. (2540). HaveswunanTiirenmn AR
g alne. Mevuatuauysallasinisidy n1adv Wals Auginunsmans anninedededng,

WJergluml.

¢
v A

duana A3ens wag Anfian AT, (2554). nsUssliuseauaaslsiladlulutilnelagnislyd Chlorophyll
meter wazAMEINLERUT ML IIaTanmuazNaNER. winuas. 39 (RTUfiy): 166-175.

dtinauiasugianisinums, (2566). anmunsaldudununsiiddnyuaziuliud 2566, dudu Tuil 1 naiey
2567, 3nhttps://impexpth.oae.go.th/import.

Alngiemshy, N. F., Alkharafi, J. S., Alharbi, N. S., and Al-Sowayan, N. S. (2020). Effect of seed size on
germination of faba bean plant. Agriculture Sciences, 11, 465-471.

Arunah U.L,, E. B. Amans., M. Mahmud., A. Ahmed., G.L. Luka., A. S. Isah., B.A. Babaji and E.C. Odion.
(2014). Yield and yield components of maize as influenced by row arrangement, nitrogen and
phosphorus levels in maize (Zea mays L)/ castor (Ricinus communis) mixture. IOSR Journal of
Agriculture and Veterinary Science. 7:45-49.

Back, G. R., and K. H. Hartge. (1986). Bulk density. pp. 363-375. In: A. Klute, Ed. Methods of soil analysis.
Part 1, Agronomy No.9, ? nd ed. American Society of Agronomy, Madison, WI.

Black, C.A. (1965). Method of soil analysis. Part A. Agronomy 9. American Society of Agronomy Madison,

Wisconsin.



http://www.doa.go.th/rhizobium/?p=1216
https://impexpth.oae.go.th/import

’J’]iﬁ’]iLﬂwmiaﬂéQﬁﬂ’lﬂﬁjﬂJﬁﬂIﬂN U1 aliufiz: 1-14 (2567) GMSA. J. Vol1(2): 1-14 (2024)

Baysah, S. N., Olympio, N. S, and J. Y. Asibuo. (2018). Influence of seed size on the germination of four
cowpeas (vigna unguicula (L) Walp) varieties. ISABB Journal of Food and Agricultural Sciences,
8(4), 25-29.

Cottenie, A. (1980). Soil and Plant Testing as a Basis of Fertilizer Recommendations. FAO Soil Bulletin
38/2. Food and Agriculture Organization of the United Nations, Rome.

Gardner, W. H. (1982). Water content. Chapter 21 in Klute, A., ed. Methods of soil analysis. Part 1. Physical
and mineralogical methods. 2nd Ed. Soil Science Society of America, Inc. Madison, Wisconsin

Jackson, M.L. (1960). Soil Chemical Analysis. Englewood Cliff, New Jersy, 183-190.

Pervaiz, Z., Hussain K., Kazmi S.S.H. and Gill K.H. (2004). Agronomic efficiency of different N:P-ratios in rain
fed wheat. International Journal of Agriculture and Biology. 6(3): 455-457.

Surajit, M., R. Kumar., J. S. Mishra., A. Dass., S. Kumar., K. V. Vijay., M. Kumari., S. R. Khan and V. K. Singh.
(2023). Grain nitrogen content and productivity of rice and maize under variable doses of
fertilizer nitrogen. Journal Heliyon. 9(6). e17321. https://doi.org/10:1016/j.heliyon.2023.e17321

Walkley, A., and L.A. Black. (1934). An examination of the degtjareff method for determining soil organic
matter and a proposed modification of the chromic acid titration method for determination of

soil organic matter. Soil Science. 37: 29 — 33.




4
At v
' o

sy NIETnERseYniinAguules U1 atufl 2: 15-24 (2567) GMSA. J. Vol.1(2): 15-24 (2024)

ANSANYIANTTAULNISNINIUVD AT DID AN BUILANID M LUIIA

Study of Work Performance of Semi-Automatic Baler
U a [ = 1* a % d1 a 1 U U a 1
F5uns Wealns®, fieuna visd!, wand aswav! way dn3dey Taulans

Watcharin kiaokrai'” Phisamas Hwangdee! Pooltawee Sonprom' and Jakrachai Chinnakotr?

aivieiesdnnanuns Ausnuasuazmalulad uminendounsnug 103 aanuah e.dled 9.uAIWLY 48000
Agricultural machinery, Faculty of Agriculture and Technology, Nakhonpanom University, Nakhonpanom, 48000,
Thailand
*Corresponding author: Wat123 kob@hotmail.com, Watcharin.moo2512@gmail.com
Received date: August 2024 Accepted date: December 2024 Published date: December 2024

UNANEa

NI

o

nUsTasLileAnwaLTsouzNMTIuvesaIesdaleuviafdalul@ Tagvinnisdnu
Toyanssanoulngliiniosdnlouviafdnlui@ Anwinalnmsihan waznaaeuysziiiunaaussnuznis
9 wansEnwnud esesdadeudsrludavinuasnsdinlngfenld [Suwuusalounuiusutourhs
Wdhudhe Tduhdadueiessudidnfwaring 9-12 uswh sewraiteannidriusalouidusy nszuiums
vhanldauianusmdundesingdiuom 4-5 au nalnveseiosagiaueg 2 Funoufio nalnnisnahg
waznalnnssariou msvadeuUstliuNAaNsIaUENSINGL. WUTn Sasnsvinugeandiseusuiga 1,400

o

SaUABUTT LABMIINTSYINIU 607.67 Alansumadllue (151.91 Alansu-Ausadalus) Useansaindedan

q

v
]

85.71 Wesidud wazanuvuwiuremsgarou 87.92 Alansu/gnuiafuns insesdaousiindinaiiid

o o

wdldufssiawaussougmavinauligauld waslilinnumunganlunsldnuiuinensnsseduasisou

v &

wiohsuuadnivuindn

[

Adfy : LAsedalou anssaurn1svaIL AUEITEULATDIUA

Abstract

This research aims to study the performance of a semi-automatic baler machine, by studying
baling by a semi-automatic baler machine, focusing on its mechanism, and performance evaluation.
The study found that the semi-automatic baler commonly used by farmers is a horizontal type that
feeds straw from the side. It is powered by a small diesel engine with 9-12 horsepower, typically
hitched to a walking tractor. The operation involves 4-5 workers working in collaboration with the
machine. The machine’s mechanism operates in two stages: the straw sweeping mechanism and the
baling mechanism. Performance testing revealed that at an engine speed of 1,400 rpm, the machine
achieved a working rate of 607.67 kg per hour (151.91 kg per person per hour), with a material efficiency
of 85.71% and a bale density of 87.92 kg/m3. The tested semi-automatic baler is likely to improve its
performance and be suitable for use by household-level farmers or small livestock farms.

Keywords: baler, performance, engine speed
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MP = (W /T)60 oo (1)
s Mp = Machine productivity (Kg/hr)

W = Weight of material (Kg)

T = Time (min)

Ef = (Ep/Tp)100 ..o, 2)
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e Ef = Material efficiency (%)
Ep = Effective productivity (Ke/hr)
Tp = Theoretical productivity (Keg/hr)

P =MMJV oo (3)
le p = density of bale (kg/m?)
= weight of bale (kg)
v = volume of bale (m’)
FT = FUJR oo (4)
e Fr = Fuel Consumption Rate (I/ hr)
Fu = Fuel Used ()
h = hours of work (hr)

e ol

Figure 1 Performance test of semi-auto Baler
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Tablel Baling for Sami-auto Baler

Data Operating of baler Sami-auto horizontal Baler

Side feed type Top feed type
Operating Procedure Side feed, tie the rope and wire Top feed, tie the rope and wire
Performance(bale/hr) * 15-20 13-16
fuel consumption rate (V/hr) 1-1.5 1.5-2
Quantity of workman 4-5 4-5
Quantity of Sami-auto Baler 4 1

* Weight of bale 18-25 kg, moisture content of rice straw 25 % (wb)
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Figure 2 work process of Sami-auto horizontal Baler
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Table 2 performance test

engine speed capacity capacity efficiency density
(rpm) (kg/hr) (kg-hurman/hr)* (%) (kg/m?)
1,200 420.13 105.05 75.86 78.68
1,300 510.45 127.61 80.41 83.56
1,400 607.67 151.91 85.71 87.92
1,500 587.77 146.94 82.22 90.45
1,600 577.55 144.38 81.23 94.31

* working for 4 human
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Table 3 fuel consumption

engine speed (rpm) fuel consumption (/hr)
1,200 0.95
1,300 1.18
1,400 1.36
1,500 1.54
1,600 1.73
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Figure 3 The relationship between fuel consumption rate and engine speed
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HavaINISkEsUansaiaveuanUiendananilsensiasyiivlnvesuannaefidesluvediuug Anw
1gN15INUNUNNTIAGRMU LN 19aNY ] (Completely Randomized Design ; CRD) Usznaumiy 4 4An1s

1Y

nnaed 9 av 3 91 lngldomadedniogy (lewnin) Alszaulushiu 42 Wesidud Amvualiganismeassd 1

& & -:4'

(Treatment 1) 8115811593 200 N1 wauasaiane ulUdendenn 25 Wosidud Yan15naaedfl 2
(Treatment 2) 81158115930 200 N5 nanasaiave ulUdendenn 50 Wosidus ﬂqmmswmaaaﬁ 3
(Treatment 3) 8wnsd5a5U 200 n3u nawansafemetudeniiann 100 Wesidud uas yanisvaaedi 4
(Treatment 4) ©W3d 393U 200 N3u (YwAIUAL) ﬁwmsﬂdaaﬂmﬂﬂqaﬁmﬁfﬂLéuéfu 6.76+0.45 N34 A
913 12.50+1.39 LQ9URLIAT LLazﬁwmsejwfi’aﬁmﬁﬂLLaﬁmmmm’; dlodudld 30, 60 kag 90 U VBINTNARD
wui T1 f8msmsSaiuladudminedsfiuty fueueniedeidiutuy srusnsinmssennie du
Sasnsasuennsiluile ﬁma”mswmm?aﬁuimﬁLﬁu%umﬁ'ami’u WaE AUSATINTATYLAULAT LN
vosannngs Ssammaiasyivlans 6 duifian iedssasy 90 Ju lulieneginnuusununeads
WU é’mwnmﬁzy,@uimé’mﬁmﬁfﬂﬁLﬂ'wﬁu Fusansasuemmaiduie fenuuansstumsedinedns
TuddnyEe (p<0.01) dudunruedediuty Sushsnsseame fusnsnsasyiulneasTiiudu
siofu wazdusasnsasydulasimne Liflenausnsnafumeada (p>0.05) ffunsAnwadatuansdma
yaamsiasuayulnsiinasednsnisasyivlavesuainnay

AdnAry : Waenduan Yainnay n1sides

Abstract
The effect of mangosteen peel crude extract on growth performance of walking catfish
(Clarias macrocephalus) in cement ponds was studied using a Completely Randomized Design (CRD).
The experiment consisted of 4 treatments, each with 3 replicates by using instant feed pellets with

protein level 42%. Treatment 1 (T1) included 200 grams of instant feed mixed with 25% crude
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mangosteen peel extract. Treatment 2 (T2) included 200 grams of instant feed mixed with 50% crude
mangosteen peel extract. Treatment 3 (T3) included 200 grams instant feed mixed with 100% crude
mangosteen peel extract, and Treatment 4 (T4) served as the control group, containing only 200 grams
of pellet feed without any extract. Initial weight 6.76+0.45 grams and length 12.54+1.39 centimeters.
Weight and length were measured randomly at 30, 60, and 90 days of the experiment. The results
showed that T1 had the highest average weight gain, length cain, survival rate, feed conversion ratio
(FCR), daily growth rate (DGR) and specific growth rate (SGR) after 90 days of rearing to analyze the
Statistical variance was found that the average weight gain and FCR were significantly different (p<0.01).
However, the average length gain, survival rate, daily growth rate, and specific growth rate showed no
significant differences (p>0.05). Therefore, this study demonstrates that the supplementation of herbal
extracts, particularly from mangosteen peel, has a positive effect on the growth performance of walking

catfish.

Keywords: mangosteen peel crude, walking catfish, rearing
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ﬂdﬂm (Mangosteen) fiFemainerenansin Garcinia mangostana Linn. aeﬂmdﬁ Guttiferae 1Julsl
guduvwianatsfisvuinivg dugaussana 10-12 was narsudenay dvwalilvgjunn Sdukiugugnans
Uszana 4-6 Wi Wonaanindufiuanui s Wienfiundss nndwveslmailendmdes lunilwed
win 1-2 win ueniuduseiilsiady wiadsndudvmiu i udefldsusmudsamuemuin uay
finduvenitlomndansiisl vinensusuewnen (C6) 2 ¥in Ao hexyl acetate, cis-hex-3-enyl acetate uaw cis-hex-3-en-
1ol Saaidunaliifiosiou wuussmelne Budy didsn uasmirion USlnaan (eluv, 2550) msddniiadalsan
WaeniTsnm Usznauswansnguaulyiu (anthones) & uansdndasldun o-Mangostin, B-Mangostin uaz Y-
Mangostin uaﬂmn‘ﬁy gadl gartanin, 8-deoxy-gartanin, garcinone A, garcinone B, garcinone C miﬂq' uoulnlyeniiu
(anthocyanin) Fauansaun uavwmuiu @uand, 2551)

Uaanifulamiiniudiemedne Sendvegmuuvaninssnmivinnavensuma lsassouedvey
Tuinniiulrau liveudila egldidluihiuasdilng endoegniu ues naes T wasunasindes 4 1
Uannineglunseunsaunailed (Family claridae) dnwazaluduualifindn sUsEoem ddadidaeuiig

wiesuiisdvuum eSundaen lifinselas asuviesnuieuiidlaune Sedesdielumamelagsdislivainnd

'
P

Anseany Jadaaniiny Tudsvwelvetiey 5 wia uwivainnfizdnduegrauninatsuariaudAgnig
wiswgiatuagiu Ae Yamndu Yawmnae wasdainnunge (1eaa, 2559)

Uangnluseruadinaninvensulszus vinefisanguiaignldldnanuensialasanziaizas ud

& o v oA o & < v = a aa & ! =
Junnsuiudiamnindesdunsilulsandlnedivaeviaifondss wnsuatglugausn 9 (neud w.e.

2529) Aevainnau wasaInsiaenuIntulanetu inwnsnsiviundenannaewny UamanaeilnSasiulet
waelilagmSedseun widlelisania  Janglasiandnidaianuiiedy 9 daiudainseSuayulnsunsie
ldlunsidesva  Baivayulwsdumadenilasuauaulademnasesngroluansdunsd  finanns

duaset vosfvwaslassnauiiviainvate (suwa, 2564) a1l ludeniisan Hanszdrdy 4 wie

Usznaume uwnuilu (tannin) AWTUd (catechin) woulnlvediu (anthocyanin) tagusulvu (xanthone) &g
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wianigduanshuoyyadaseiinamds  uasiussAvBamgs  lasianigednsBsasusulvu  (xanthone)
uaﬂmmféjﬂﬁ chrysanthemin, garcinone A, garcinone B, gartanin, mangostin Wag kolanone (efnndud
nsal, 2555) Fehinsnwinwinisiasuaisataneivanniiendaanty ewnsdindidaguiumaasydvle
vesanngy mslemnsiidiumsateuidontoga  Asmnanudiduwmnineiu lugasemsuanangs T
Fomamnsanmadsaivlasotu (ADG) Smrmsuandeuemsliluie FCR) Fwemnseiunuuldlumnan
uarnsaisariin lumstanmadssagnggliidulanasysivesusunalngldosnsdamnim fduns
thayulwanld Fesdinsfnwmeans ileliiAnusslon uasiissavBnngean Tunsnwadaildidenans
affaveuandendsnelumadestainnes teewdenteanieiduayulnsfiannsonildie siagn uasines
TinamsAnuiimusussuugiduiuiaranuusa shlfa fauudaussdmalimamzisanngsaius
asenelalituinunsnsegadueniian SnhnsinwiFesiity

ASn1saiiunng

1. funeuuarIsns

1. YIUNUNTNARBILUUENRE19aNY 0l (Completely Randomized Design; CRD) Tiuuseanilu 4
YAMInnaes 4 oy 3 91 deslutofuud suaduktugENas 90 WURLNS 29 50 lufums Sintsdu ganas
naed lngdsn1sdvaaindiuiy 12 Ue

2. wdsuansaralagldiudeniean 5 Alandu dounuar 5 ans udaldludentn winld 40 Ju 2w
laasadaneruidudu 100%w/v. daisazaigansaianeiudentdsnn (@fvmndudnisal, 2555) nauiu
91113 200 n§u Tnsthansadaverunidearsludnian lusnsdninneiu fouuald ganismaassd 1
(Treatment 1) 14 25%v/v. ‘qmmiwﬂaaﬂﬁ 2 (Treatment 2) 19 50%v/v. ‘qmﬁwmaaﬁﬁ 3 (Treatment 3) 1%
100%v/v. LLasmmimaaqﬁ 4 (Treatment 4) yaA3UANa N shiNANANTainveuFondann antiui Ui
aullviuiia

3. damavanesuvaiu 4 gan1smeaaes 1 ae 3 dilaeruualy

gamavnaesi 1 Wasataveundendann 25 wWedidus MWansafavetu 20 Tadanawauindu 60
fladdns wasnaue1msd 593U 200 NSy

gamavnaesdl 2 asafaveruFendann 50 wosidus MWansafavetu 40 fadanawanindu 40
fiaddn wasnaL@ WA 593U 200 N3

gamaneaesil 3 Tasadaneudensiann 100 Wesiiud TWasataveu 80 faddnsuasnanevng
dnsasy 200 n3u

YANTARRaT 4 YnruANeIIANIITU 200 N3

4. ﬁﬂqﬂﬂmqﬂqaﬁmﬁﬂLa?{al,%'mé’u 6.76:0.45 n¥u AL LRAY 12,501 39 Wwufluns Udesasly
UoBuud 4 az 10 ¢ audanisneaesdicmuald (Figure 1) wagthinaurlaaduvonnaes 4 agz 1 Alansy

5. mslewns ngliemadiaduiagy lewndn vlndnaesidlusiiugs 42 Wesidud nauansarn
neruildonifann Tagl 5 wesidud seshmindlneliowns 2 af Aevaadn e 6.30 u. war Fradu 1

17.00 w. wagdnsuSudsuiinaunisliemisilledinsgudainin uazinaueinn 9 30 Ju
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6. inmsiiunusndeyalaensdaiminuas innuenivesuannes Wedesnsu 90 fu tideyad
Talviesgvanundsuniunsanalagledd Analysis of Variance (ANOVA) iUy CRD tagiUsauliisuainy

wansinsvasAnadgluusazyaNITNAABINEIaN1S Least Significant Difference (LSD)

OO 4
DEOE
oJolele

Figure 1 Experimental flowchart

2. Mydazvidaya
1. Yvdniedenfindu (mean weight gain) Ny
dmiuaadeiiudy = 5wwﬁﬂUaﬁLﬁa§uqmmsmaaa _dhmihUanedsiiosudunisvnass
2. mnuenedsLinTy (mean body length) L¥uURALLIAT
ANLETIRABTNTY = mm&’mLaﬁemanﬂawLﬁa??uzjmmimam - anugrndsvesandedudunismaass

3. §9131N1559AM8 (Survival Rate ) wasidus

Survival Rate = ‘\T'lmuﬂml.ﬁaﬁuqmmwmam x 100
ANl FUgANITVIAREY
4. 9m51n1suaniile (Feed Conversion Ratio ; FCR)

FCR = i tne1vsnanua it (nu)

UminUaedeiionau (n5u)
5. ons1msisatAulafeiu (Average Day Growth ; ADG)

o

ADG = dmiindeiiloduannismaasd (n$y) - vmtnadesuauldes

U TUMALS (Fu)

°

6. OMIINTSLASQYI NN (specific growth rate ; SGR) Wosidus/Tu

o

o

SGR (Wesidus/u) = Wminlargasiie - dwidnuansusiu) x 100

SLYLLIAININARDS
7. ihdeyaildluiinnesideyanisaia 1ngl38ns Analysis of variance (ANOVA) mauuuiznisng
WHUNINARBIUBE ANy TR]
3. HALATINIAINANITNARDY
1. massduladuhminindediudu (Average weight gain)
LﬁaLgﬂﬂUaﬂﬂﬂE}EJﬂiU 90 Y1 Wy T1 ﬁﬁwwﬁfma?i&ﬁm%umnﬁqa F99RWAD T2, T3 Uag T4 A1

WU 82.89+4.14, 75.80+1.96, 72.30+0.91, 69.66+3.62 NTu AUa1RU (Figure 2)
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90 82.89
80
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60 54.61
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40
30
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0

28.35

Average weight gain

treatment 1

75.8

723 69.66
53.46
49.07 46.91
27.35 27.24 25.02
treatment 2 treatment 3 treatment 4
Period time (days) W30 me0du M90du

Figure 2 The bar chart shows the average weight gain

A o v H @ P . i a ¢ aa oA
tBUNUBUAUINUNRAULNNYU (average Welght galn) VLU'JLﬂiqgﬂﬂqqﬂuﬂiﬂ?ﬂquﬁaﬂﬁ WU U

AMNLANA1I19ER Aog 19l dedAgy

84 (p<0.01) wazihdayadnsinisasgidulaaudmidn luvinis

WisuiisuALaaeee3s least significant difference (lsd) MULUUTBINITINLNUNTNARDILUY CRD WU

T1a T2 T3gc Thc

2. mM3asgAuladIuANeIRAsLINYY (average length gain)

Weldesla1nngeasyu 90 Ju wudn T1 danuenafeiiuduinnian sewenfe T2, T3 uay T4 &

ANVNAY 9.10+0.29, 8.18+0.93, 8.09+0.17 Uag 7.85+0.17 a1ua1su (Figure 3)

=
o

9.1

6.13

2.46

Average leagth gain
O R, N W ul o N 0 W

treatment 1

8.18 8.09 7.85
5.9 5.75 553
2.39 2.24 2.22

treatment 2 treatment 3 treatment 4
Period time (days)

W309u 6091  W909u

Figure 3 The bar chart shows the average length gain

Winindeyanueede iy (average length gain) TWins1eiAuulsUsIumeada wud

laiflanuuananamneans (p>0.05) il T1, T2, T3, T4,

3. 9n31N1550091Y (Survival rate, %)
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4 & @ ' = = =
Weaidesamngeasy 90 Tu nulaanasluyanisvaaesil 1 YAN1SVAaesil 2 YAN1SNAaeL 3

wazYAN1INAaes 4 18n31n1550000e 100 Wesidus (Figure 4)

120
100 100 100 100 100 100 100 100 100 100 100 100

treatment 1 treatment 2 treatment 3 treatment 4

100

8

o

6

o

4

Survivual rate (%)
o

2

o

o

Period time (days)
W30 me0d W90%u
Figure 4 The bar chart shows the Survival rate

Winihdeyadnsinssenne (Survival rate, %) Tudnsgianunlsusiumeana wuinlddanu
WANFNNNEDR (P>0.05) A4t T1, T2, T3, T4,
4. dns1nsaeue1msiduiile (Feed Conversion Ratio ; FCR)

dedsuanngeasu 90 u wud T1 idhsmaAsuemnaduilefifian sesasunie T2, T3 uaz
Ta daiu 1.55+0.02, 1.75+0.08,2.03+0.39, 2.29+0.05 (Figure 5)

2.5 2.29
216 2.26

2.03
1.75 193 183
151 1.54 1.55 1.63 1.64
1.
' I I I
0

treatment 1 treatment 2 treatment 3 treatment 4

[a]

w

[ury

w

Feed conversion ratio (FCR)

Period time (days)

W307% me0odu mo0du

Figure 5 The bar chart shows the Feed Conversion Ratio

dlethdayadasnisdsuemsiiiluile (Feed Conversion Ratio ; FCR) Tiaseanudsusiu

aa oA v aa 1 Ao o o a o w Y a v o
Meadia wud Ianuuandiunsatfegaidedidgds (p<0.01) uag 1hdeyasnsinsiudsue sy
\fle (Feed Conversion Ratio ; FCR) lusnsiUssuifisuaadenieis least significant difference (lsd) au

LUUUDINITINLNUNITNAADILUU CRD WU T1, T2x5 T34 Thc
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5. 8n51N15LR3LAULRLNTWRAERD U (Average Daily Growth; ADG)
Waldesainngeasu 90 Tu wudl T1 H8nsinsasqiulaiinduaiensiuiian sesmeanae

T2, T3 uag T4 dAinAu 0.92+0.05, 0.84+0.02, 0.80+0.17, 0.77+0.04 auaau (Figure 6)

1 9%gg1002 091089
on
- 0.9 082 0.8 078077
-_E 0.8
S 0.7
on 0.6
2 05
3 04
an 0.3
T 0.2
¢ o1
< 0
treatment 1 treatment 2 treatment 3 treatment 4

Period time (days)

W30 60T W90

Figure 6 The bar chart shows the Average Daily Growth

(%

Lmauwayjamuamwmsm gLivlasioTu (average Daily Growth ; ADG) lU3as1zsinuulsUsau
Meana wud Liflanuunnanamsadia (p>0.05) el T1, T25 T34 T4,
6. 95N LAUIRT NI (specific growth rate ; SGR)
o & L a I3 ) ' Ao a a ° A X i v oad
Waldselamnasluueduudasy 90 U wuda T1 Idnsmsasqiulndimsiiudude Juinan

sos@aNde T2, T3 waz T4 Faflawvintu 2.78£0.06, 2.69£0.03, 2.62+0.22 waw 2.59+0.06 Aud1du (Figure 7)

4.72 4.62 4.64 435
3.47 3.43 3.3 3.22
2.78 2.69 2.62 2.59

treatment 1 treatment 2 treatment 3 treatment 4

Specific growth rate (%)
= [h] w E=

o

Period time (days)

W 309u 607U W907u

Figure 7 The bar chart shows the specific growth rate

Lﬁ'aﬁﬁayjaﬁ'wé’mwmiw%ag@‘uimﬁL‘Wﬁz (specific growth rate, SGR, %/3u) lUAtAs1z9iAL
wUsUTUMeEDR wunnlddauianaiensadfegnedtedfty (0>0.05) fall T1, T2, T3, T4,

mnmassiadsinsliasaiameuddentendislumsaieniduiulsalidn fihuasdaelunis
Auomsléfdemenndesivygyfatd uarame (2558) IddnwuAatumsdssasmduiminidoninemi

123 Ju anunsagelidnsinisiasaiulalusueng 9 wudy Welssudisuiuyaaiunu
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