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Effects of nitrogen fertilizer on growth and yield of RD6 rice variety grown
under transplanting and broadcasting methods
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nn. N3 laifinayilikananvasinaiug nus dennuunnsnatumseifivauuuuniuazuminu wigandinssydsdlaifingld
JelulasiuuashilaleviinlaaegrafidudAgynsadialuanimnisugnuuuwie duumitu nsladelulasiaudag 30
nn/ls liflanuunnsnansadatunssudsilifinslaelulnsau msladelulasiousns 40 nn./ls Winandngaan (638
nn./1%) Tuune waznsladelulasiausng 20 nn/ls Winandngean (589 nn./ls) luumitu leddsdamansuunumia
wisugenans nsladelulasiaugng 20 nn./ls WisngldanSasan 10,455 vin/ls Tuanwnsugniuuune way 9,688 v/
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ABSTRACT: Nitrogen plays an important role in promoting growth and vyield in rice. This study aimed to evaluate
the effects of nitrogen fertilizers on growth and yield of RD6 rice variety under transplanting and broadcasting
methods. This experiment was conducted in a randomized complete block design (RCBD) with six treatments and
three replications. The treatments were set as control, and another 5 nitrogen fertilizer application rates, 0 (N,), 10
(N,), 20 (N5), 30 (N,) and 40 (Ns) kg N/rai. The results found that fertilizer application at rates of 10, 20, 30 and 40
kg/ rai had no significant (P<0.05) effect on grain yield under both planting methods, but significantly higher than
those of no-N application and control treatments. Nitrogen application at rate of 40 kg/rai gave the maximum grain
yield (638 kg/rai) for transplanting rice. While, N application at rate of 20 kg/rai produced the highest grain yield (589
kg/rai) for broadcasting. In term of economic return, N applied at a rate of 20 kg/rai gave the net revenue over no-
N application treatment by 4,732 and 1,820 bath/rai for transplanting and broadcasting methods, respectively
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Table 1 The properties of soil at the experimental site before planting

Properties Method/Reference Values Interpretation’
pH Soil:Water, 1:2 (AOAC, 2000) 5.24 Strong acidity
Electrical conductivity (dS/m) Soil:Water, 1:10 (Jakson, 1958) 0.15 Normal
Organic matter (%) Walkley-Black (Nelson and Sommers, 1996) 1.76 Moderately
Total nitrogen (%) Kjeldahl Method (Tel and Hegatey, 1984) 0.04 Low
Available phosphorus (mg/kg) Bray Il method (Bray and Kurtz, 1945) 13.38 Moderately
Exchangeable potassium (mg/kg) Saturating the exchange site and 150.47 Moderately
Exchangeable calcium (mg/kg) displacing by 1 M NH,OAc, at pH 7.0 and 291.00 Low

Exchangeable magnesium (mg/kg) measure by ASS and flame emission 67.02 Moderately
spectro-photometer (AOAC, 2000)
Soil texture Pipette method (Gee and Bauder, 1986)
" sand (%) 26.90
=il (%) 24.70 Clay
= clay (%) 48.40

Y Soil test interpretation guide (Horneck et al., 2011)

WNUNITNARBILAZNITIANTT
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THununtsmnassuuugaluufonauysal (randomized complete block design, RCBD) $1uau 6 n333s nasuifay 3 41
naaaslusUkuuveINITUandtn 2 38 Aswiduazuiniiu Usenaume nssuasatuas (control) Tnelifinslddy wazldde
Tulnsiau (46-0-0) Tusmsuana1eiu 5 seau Tawn 0 (N,), 10 (N,), 20 (N5), 30 (N,), 40 (Ns) nn. N/Ls Taeusuldensila
aannaIiuAIMLLEINITIRYaUNT1InUAIATIERANINan1TUITe17 (2547) w3 suuwlainaaodluklaiuivuin 2x2
lAsdY 36 was wiaduuvamaassiliisnisugninuuuund 18 uwdas uazld3sugndniuvuumiiudn 18 uas
wissuAulpenslonuisnsvesnsuivninnues (2547) anduddesivhundandusserna 5 Sulasvhduduiulaeseu
diataatumslvativesi-lunastos uamnaesiléiinisugnuuuuminiudaluusiny 12 Sluuasduludid
Huna 48 $2lus visnduriudadiisenaduulasnawdn 20 nnsels suduusigesnsunsdn (2559) ludu
vosuamnansiiliiinsugnuuuundvhnstndusledundiiongld 30 Yu lnefnidenduiiauysaininiian 1dszezugn
SEVIUAIATTEMINGLT 25 lBURIRT x 25 lwuRling $1UIU 3 dusiens ﬁQLLUaﬂwmaaaﬁWﬁ%miﬂqmwuuwi’mazm
#IU (Ny, Ny, N3, N, thag No) mmsaaﬁué"gaﬂangm\la%ﬁqm 0-46-0 (Triple super phosphate, TPS) 631 6 nn. P,0Oy/13
wazdelnuvafengns 0-0-60 (Muriate of potash, MOP) 8931 6 nn. K,0/1% (aa1duidedna, 2547) dwsudelulasiau (g
138, 46-0-0) wudld 2 adsedsazvin 4 fu TasadausnldnfousuiovoaresauarInunadomiednilony 30 Ju (fauae
WaTUINITY) LLaxﬂ%ﬂﬁaaﬂdLﬁa%’nﬁmq 60 Yu dwFuuminu wazillednBuuannedmivusi vie 30 Jundsanldie
Adausn (Begms wazame, 2550) mudnaifitvusliluusunismanes quasnwirsensrernafitriinasyiuln Augu
sedtutlvingdl Mdatufis wesifuiomandmiomadletnilengysan 130 S
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Algigludiuvesiunulewnd Jayanlavauninluinsieianuuususiu (Analysis of variance) ANUWNUNTNAGDT
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KamannassesmsUgnuuuLi wuinsladelulasauludasiunnetuiinayild msunnne anags thwiin
whaduwiefu S1uausisons Sunudasess nandafienutu 1% uandesiduinsinduseiufivosiniug nue &
auumnsnafiluusiaznssaiSesnaiiduddyynsadia (P<0.05) (Table 2) wuiinssasiladelulasiau 10, 20, 30 uag 40
nn. N/13 laifuavinlinandndn nv6 Tamumndnaiumaadia Tnensladelulnsiausas 40 nn/ls Winandngsgndenisla
Jelulmsiouynsnsiliinandngeninnssuisilifinsldtelulasou uaghifimsldevislaee (Table 2) mawiauiulngu
Fruaumie wuth nsladelulasadlushridutudnarldtniug nve Smsusnmiodiunntu Taensladelulasaud
40 nn. N/13 vilvidsrurumiegeiigaiade 15.97 misdegeninfisns1 30, 20 uaz 10 nn. /13 nssudSauauazlisuy
miasgn (3.83 i) muguasuiifivgiudodiusnmnsladelulanau Tnsmslddesng 40 nn. NS dlsiudng
AnugaRdBINigndo 171.88 wu. uagshanfe 137.87 doldfinislaleviale (muau) (Table 2) Wuieafutmiinuis
vosdumionu warsuausisdons invinafisiinunmsladelulasauwiilhimdnu weesuussionaifiuuniy
nsldtelulnsiaudng 40 nn/ls Whindnufsdunieugsanfio 1,514.7 nn/ls uaznssudsdlifinisldte (muew) 1
hwinusdumilonusnaniie 417.1 nn/ls ssdtszneunardn W Srunussensuazumiades nut nisldde
lulmsiaugnsn 10, 20, 30 wag 40 nn./ls duavinlidiuiusiwenaiauwanaeiunada (P<0.05) nslddelulasiau
8091 40 /13 Tdununstenagegn msldlevis 4 Sarimavhlisuundenomnmiinssudslildtelulasau way
nsaAsmUANegeitedAynadd dausuawsdadesis nut mslddelulasiowis 4 Saslaifnavinlisuaudede
flanuuaninsiunieada warlidnousdeserminninssudsildladsllasauaznsniinmuauogadidodifynis
afif (Table 2) nsdlvesnisindy mafiusnsndelulnnaugeludmanlidefidudmatndufindu msladelulasay
gm31 40 nn /s Tesidudinsindugean (98.4%) usilidfianuuansnimisadadunistddelulasiaudng 30 nn./ls (Table
2) daudrinsiAuier wuin funlifuasaudleldtslulasiau 30 wag 40 nn/ls wilifeaunnsansaddtunsldie

Lulpstaudnsn 10 nn./ls wazldfinslddelulasiau nssudsilufinsldadesdalaae Thardsdnsiiuioadgaegnedl

o o o N

HedAynsadfiunisladednsdu (Table 2)
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Table 2 Effect of nitrogen fertilizer rate on growth, yield, lodging area and harvest index of RD6 rice variety grown

under transplanting method

No. of Plant Straw dry  No. of No. of Grain Lodging Harvest
Fertilizer rate tiller height weight panicle grain yield area Index
(kg N/rai) per (cm) (kg/rai) per hill per (kg/rai) (%) (HI)
hill panicle
Control 383%  137.87° 417.1° 4.80° 97.60° 134.54¢ 0° 0.25°
0 (Ny) 507 139.63° 597.1¢ 5.87¢ 105.00° 339.22° 0° 0.37°
10 (N,) 793 160.17°  1,067.0° 7.63° 137.13° 543.87° 0° 0.34%
20 (N,) 10.17°  169.20"°  1,293.3% 8.37° 131.60° 631.07° 8.33° 0.33%
30 (Ng) 11.30°  171.8%°  1,437.8° 9.57° 130.87° 573.48" 92.71° 0.29"
40 (Ns) 1597°  174.60°  1,514.7° 10.47° 138.33° 638.01° 98.43° 0.29"
Fotest * * * * * * * x
C.V. (%) 24.31 3.08 12.95 3.45 8.13 15.94 19.63 10.39

Different letters in each column indicate significant differences according to LSD at P<0.05
Control = no fertilizer application

* = significant difference indicates at P<0.05

NENDUUNUNNLATHIANENS

NaRBULIUMALATYEAART ienarlsgnstedunilasthdnvesneldanmsdminenandainiualisnglu
druvesiunulainiivesuial nuinnistadelulasauludns 10, 20, 30 waz 40 nn./ls lddnavilimlsansunnsineiung
afiR usive 4 S Wi lsavdgentinesydilidnislaelulnaau uaensaiBniuauediedideddamaadi (Table 3) s

Tadelulasiaudng 20 nn/ls dwwildulviilsansgeaade 10,455 vin/ls uwagnssudsnlaiinmslddeviialalvselagns
#gn Ae 2,422 v/l (Table 3)
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Table 3 Effect of nitrogen fertilizer rate on production cost and economic return of RD6 rice variety grown under

transplanting method

Fertilizer cost

Fertilizer rate Income? Net revenue
(Baht/rai)
(kg N/rai) (Baht/rai) (Baht/rai)
46-0-0 0-46-0 0-0-60
Control 0 0 0 2,421.72 2,421.72¢
0(Ny) 0 232.76 150.30 6,105.96 5,722.90°
10 (N,) 260.76 232.76 150.30 9,789.66 9,145.84°
20 (N5) 521.64 232.76 150.30 11,359.26 10,454.56°
30 (Ng) 782.52 232.76 150.30 10,322.64 9,157.06°
40 (N) 1,043.40 232.76 150.30 11,151.72 9,725.26°
F-test *
CV. (%) 23.79

Different letters in each column indicate significant differences according to LSD at P<0.05

* = significant different at P<0.05

Cost and Prices used in the calculation of economic return: * Nitrogen fertilizer (46-0-0) = 12.00 baht/kg; Phosphorus fertilizer (0-46-0)
= 17.84 baht/kg; Potassium fertilizer (0-0-60) = 15.30 baht/kg (Office of Agriculture Economics, 2020) 2 RD6 rice grain price = 18 baht/kg
(March 2020) (Thai Rice Mill Association, 2020)

nsUgnuuuuIwiu
nssa3eyiuln wandn wazilesiudnisinausiaiudl
HansvaaeveIn1sUgnuuuLIniy nuinistddelulasiauludasfuandrsiuiinayinld anueas dmdnuiseu

a ° 3

wilofu SwuwdnfesIs nardnTiaudy 14% wazilosidudnisindudeiufivesiniug nue Sanuunnsisiuegisdl

Tludfynadii (P<0.05) (Table 4) wuin nesudsilatelulasiau 10, 20, 30 waz 40 nn./A3 lifinaviilinanandna nve 3

Anuumnsnafumsadataenisladelulnsiou 20 nn/ls Wnandngsan Ssnsladelulasiaunndnlvuandngsniingsuis
lignslagellasiausaznsnisiliinsladevislaies (Aauam) (Table 4) Maa3quAulnfumugmuinnsiingng
nslatelulanauhlidudndarugafiutu lnensladesn 30 was 40 nn./lf vlsifudmileuganniigaie 178.93
uay 178.50 oy, ama iy uagsfianfio 135.53 ou. lunssaisnauny (Table 4) Wufenfuthminuisdumiiofuiinu
nsladelulmsiauits 4 Shalifaviliwinufsdumieodudaruunnssiumeadi waeddminuisdmmiofugen
nsnsililatelulnsauaznssiiaunu (Table 4) dudnumdaiesn nslddelulasiaudng 20, 30 uaz 40 nn./l3
Lifnavi lidnaundaderisiinnuuandaiunisada Taedlulasiousns 20 wag 30 nn./ls ddwoumdasdesisgedn
4 o

(214.17 wiéin) Fafldrwnuudnsiesnaininssudsilulasausng 10 nn./ls waznssuisnlilddelulasiounasnssus

AuAuegRiNudAYEaa (Table 4) nsdiven1sindy nisiiudnsdelulasiaugaludmariliiesidudinisingy

Wiy msladelulasiaudng 30 wag 40 nn./ls Twesidudnisinduasdn (91.67%) (Table 4) dadwinisiiuies wudi

nsladelulasiauis 4 snsldfinavibidainsiiuiesdinnuunnanaiuneeads wesddvdnisnuineimniingsuisalud

N v

nstadeviinlaeeg waznssuisaunteglidedd

@

Un9ans (Table 4)
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Table 4 Effect of nitrogen fertilizer rate on growth, yield, lodging area and harvest index of RD6 rice variety grown

under broadcasting method

Fertilizer rate (kg Plént Straw dry weight No. of grain Grain yield Lodging Harvest
N/rai) height (kg/rai) per panicle (kg/rai) area (%) Index (HI)
(cm)

Control 135.53¢ 745.3° 77.27° 367.57¢ 0° 0.29°
0 (Ny) 153.20™ 942.2° 84.67° 458.40° 0° 0.29°
10 (Ny) 166.30%° 1,776.3° 147.47° 557.50° 18.33¢ 0.21°
20 (N,) 168.27% 1,778.0° 214.17° 588.50° 60.00° 0.22°
30 (Ng) 178.93° 1,917.0° 214.17° 529.23% 91.67° 0.19°
40 (Ns) 178.50° 2,157.9° 207.07° 540.90° 91.67° 0.18°
Fotest * * * * * *

C.V. (%) 5.98 21.84 12.11 8.67 24.02 13.78

Different letters in each column indicate significant differences according to LSD at P<0.05 * = significant at P<0.05

NEMDUUNUNNLATHEANENS

NARBULIUMALATYEATAnT vienarlsansdsdnnlasthdunesneldannsdminenananiniualddielu
druvesunulaniivennninu nuinistadelulasiauludns 10, 20, 30 uag 40 nn./ls LufinaviliiilsanSunnsneiu
M9adid uisms 10 wag 20 nn /13 Wimlsansgandnssudsiliinisladelulasautasnssuitauauegaidoddyma
a0 (Table 5) mslatelulasiaudng 20 nn/ls fuwalidlsimilsqvisgeande 9,688 v/ls uaznsndsilifinnsldtovia
Tawagliinelsgvsiande 6,616 Um/l3 (Table 5)

Table 5 Effect of nitrogen fertilizer rate on production cost and economic return of RD6 rice variety grown under

broadcasting method

Fertilizer cost

Fertilizer rate Income? Net revenue
(Baht/rai)
(kg N/rai) (Baht/rai) (Baht/rai)
46-0-0 0-46-0 0-0-60
Control 0 0 0 6,616.26 6,616.26°
0(Ny) 0 232.76 150.30 8,251.20 7,868.14bc
10 (N,) 260.76 232.76 150.30 10,035.00 9,391.18°
20 (N,) 521.64 232.76 150.30 10,593.00 9,688.30°
30 (Ng) 782.52 232.76 150.30 9,526.14 8,360.56ab
40 (Ng) 1,043.40 232.76 150.30 9,736.20 8,309.74%°
F-test *
CV. (%) 10.08

Different letters in each column indicate significant differences according to LSD at P<0.05

* = significant at P<0.05
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Cost and Prices used in the calculation of economic return: ! Nitrogen fertilizer (46-0-0) = 12.00 baht/kg; Phosphorus fertilizer (0-46-0)
= 17.84 baht/kg; Potassium fertilizer (0-0-60) = 15.30 baht/kg (Office of Agriculture Economics, 2020) 2 RD6 rice grain price = 18 baht/kg
(March 2020) (Thai Rice Mill Association, 2020)

MnnsFeuifisunandnszritauvasiivgnuuuinduazuminulagisnis Paired t-test vosnssuisiilisingld
Joiaviomuauiuilatelulnsiau 20 nn./ls wuinisaesnsndsnmsladesmuanuunndnsegreiitodfyBmneada
(P<0.01) vosnanAnTEMIN1sUgnitsanauy TanssudBaiuay wuth uidlfnandn 134.54 nn./lf desndruvimwdil
NanAn 367.57 nn./l3 vazdinssuislatelulasiou 20 nn./ls wuinundilsinandn 631.07 nn./l3 gendnumiuilinanas
588.50 nn./l3

3150iua
nmsfnymavesdelulasiaudenisiasayiule uasnandnvesiiiug nue a1eldisnisugniunneneiu wud
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