v
' o

NIATNYATEUNTNAGUULU Uil 2 atfuil 1:48-62 (2568) GMSA. J. Vol 2(1): 48-62- (2025)

q

navasdelulnsiaudonandn a9AUTENIUNANER LAZNANDULNUNILATEGNA
17 = 1 %’ o\
?JENEJEJEJIﬂa‘IJﬂLﬂﬂiﬂLﬂﬂ?ﬁﬁUiSﬂﬂﬂLLﬁ%UﬂLﬁi&l
Effect of Nitrogen Fertilizer on Yield, Yield Components and Economic Returns

of Promising Sugarcane Clones in Irrigated and Supplementary Water Areas
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Sopm 1 NauAUnIITIAaRILUU Split plot in RCB 11y 3 81 Jadendn (main plot) Ae lnaudesfiau/Mugdey
913U 5 laau/iug (UT15-060, UT15-094, UT10-044, wouwnu 3, LK92-11) Jadeses (sub plot) Ae msldde
Tulnsiau 5 w31 (Geedgn w31 0, 7.5, 15, 22.5, 30 uagdeuna 1 8031 0, 9, 18, 27, 36 Alansululnsiausiels)
suuleveanesanasinuadoy 8031 3 wae 6 Alansu P,O; Way KO sials

Han sneaemudn ludesugn luflujduiusseninedadevdnuazdadeses Flufunanans e
ATdiea uagnandniinia nislalelulasiau yndm fuavhlinanandosunsnandnimaiintu ogsswing
20.95-22.52 Fusiels uag 2.79-3.05 duTdieanisls degenitmslilladelulasiou dwiudosne 1 wuin Sufduius
semindadevanuazadesedduinunandndes nsldadelulasiaudnsneieg Inavililaaufuniazlinay
Tinandndoaunna1aiu lnglaaufiau UT15-060, UT15-094 wag UT10-044 lvinandindosgegn winiu 19.59,
19.19 way 20.95 fusals Lﬁaﬁmﬂdﬂaiuimmu 951 18, 27 wax 36 nlansululpsiausiels audsu %quﬂﬂdw
mslallaglulasiau dwmiunendnthnna mslaelulasiau §n9 18, 27 wax 36 Alansululrsioudels Snaviils
KANAAT AR 9g58Win9 2.70-2.86 Auddieassls 3geninnislilddslulnsiou Fafu M3InNsYy
Tulnsiudmiunssanlraudessiiy UT15-060, UT15-094 uag UT10-044 Tudesuan maslddelulnsiau §ms
7.5 Alansululasiaudiels suiudevleanssauavinunaden 8951 3 wag 6 Alansu P,Os war K0 fals uavludes

mo 1 mslddelulasiau w1 18 Alansululasiausiels swuduleveanesawasinuna@on gns 3 wag 6
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Abstract

Nitrogen is important for photosynthesis, stimulation of stem growth and tillering, and sugar
accumulation before the maturation stage of sugarcane, which is related to yield, sweetness and yield
components. This research aimed to study the effect of nitrogen fertilizer on yield and yield components
of promising sugarcane clones grown under irrigated and supplementary water conditions for use as a
recommendation of nitrogen fertilizer for new sugarcane variety production. The field experiment was
conducted at Suphan Buri Field Crops Research Center, Suphan Buri province from 2022 to 2024,
covering both plant cane and ratoon cane crops. The experimental design was a split plot in RCB with
four replications. The main plot comprised of five clones/varieties of sugarcane: UT15-060, UT15-094,
UT10-044, Khon Kaen 3, and LK92-11. The sub plot included five nitrogen fertilizer rates: 0, 7.5, 15,
22.5, 30 ke N/rai for plant cane and 0, 9, 18, 27, 36 kg N/rai for 1°" ratoon cane) with phosphorus and
potassium fertilizers at the rate of 3 kg P,Os/rai and 6 kg K,O/rai.

The result showed that, for plant cane, all nitrogen fertilizer rates were affected both cane yield
and sugar yield. Cane yields ranged from 20.95 to 22.52 tons/rai and suger yield ranged from 2.79 to 3.05
tonCCS/rai, which were higher than those without nitrogen application. For ratoon cane, there was
interaction between main plot and sub plot. UT15-060, UT15-094 and UT10-044 gave high cane yield
(19.59, 19.19 and 20.95 tons/rai) and high sugar yield (2.70-2.86 tonCCS/rai) when nitrogen fertilizer was
applied at the rate of 18, 27 and 36 kg N/rai. Thus, UT15-060, UT15-094 and UT10-044 production in
plant cane should be using nitrogen fertilizer at the rate of 7.5 kg N/rai with phosphorus and potassium
fertilizers at the rate of 3 kg P,Os/rai and 6 kg K,O/rai. 1% ratoon cane should be using nitrogen fertilizer at the
rate of 18 kg N/rai with phosphorus and potassium fertilizers at the rate of 3 kg P,Os/rai and 6 kg K,O/rai
that increase cane yield, sugar yield, high nitrogen uses efficiency and economic return.

Keywords: nitrogen fertilizer, promising sugarcane, cane yield, economic return
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deuuan wud ldiiujduiussenindlaausiru/Mugdes (Jadendn) uazmisladelulasiau Padeseq)
nsladelulasaudnsineg duavilinandndesfinnnuwnnd1eg1eiitdedAynneads (p<0.05) Tngnsldde
lulmsiounndnslinandndosegsening 20.95-22.52 dusiels dsganinnislaladelulasiouiilinandndos
19.56 fusials usmsladelulasiaudns 22.5 Alansululasiawsiels Winandndesliunnsmisadadunisluld

Jelulnsiau (Table 1)
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Table 1 Yield of sugarcane clones/varieties from different nitrogen fertilizer rates at Suphan Buri

Field Crops Research Center: plant cane in 2022/23

Clones/Varieties (A) Yield (ton/rai)
UT15-060 21.15
UT15-094 20.39
UT10-044 21.77
KK3 23.76
LK92-11 20.19
CV (A) % 10.34
F-test ns
0-3-6 19.56 b
7.5-3-6 21.89 a
15-3-6 22.52 a
22.5-3-6 20.95 ab
30-3-6 2233 a
CV (B) % 10.58
F-test *

Note: A = ns, B = *, AxB = ns, ns = non-significant, * significantly different at P<0.05, means followed by
the same lowercase letter within a column is not significantly different (P<0.05) using Duncan’s new

Multiple Range Test (DMRT)

doone 1 wuth dufduiudszuintiafundnuasadosedusunanandes Tnslnaufiruusiaglaaudd
nstadelulasiauludnsisiaiu inandaunnsnsiuegnelidedidynisada (p<0.05) Inglaaw UT15-060 11
NanAndosgean 19.19 fusisls Wedlmslatelulasiausng 36 Alansululasiausiels uagliunnsinefunislade
lulasiausng 27 Alansululnsiausiels Alvinandndos 17.36 fusiels dwsulaau UT15-094 Tnandndesgean
20.95 diugiols lefinislatelulasiausnm 27 Alanfululasiausels uarliuandnsiunisladelulnsaudng
36 uay 18 Alandululasiausiels lvnandndes 20.63 uay 18.76 Ausiols auddy dmulaau UT-044 19
nanAnSeugean 19.59 fusiels Wesinslatslulnsiausam 18 Alanfululnsiaustels uazliumnsnafunisldte
lulesiaudng 27 uag 36 Alansululasiausiols waznslailalelulasiou Avinanandes 1848 uar 18.11 dusials
MUy azTfuSsuLAY 3 uay LKI2-11 Winandndoegean 21.74 uaz 17.80 dusiels wefnnslalelulasiay

8951 36 wag 18 Alansululnsausals muasu (Table 2)
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Table 2 Yield of sugarcane clones/varieties from different nitrogen fertilizer rates at Suphan Buri Field

Crops Research Center: 1% ratoon cane in 2023/24

Unit: ton/rai
Clones/Varieties (A) UT10-044 UT15-060 UT15-094 KK3 LK92-11 Mean
N-P,0s-K,O kg/ha (B) (B)
0-3-6 1461c ABC 1201c C 13.68 cBC 15.19c AB  16.51 AB 14.40
9-3-6 16.12 bc AB 1516 b B 16.24 b AB  18.69b A 16.69 AB 16.58
18-3-6 1959a A 1659 b B 1876 aAB 1859 b AB  17.80 AB 18.27
27-3-6 18.48 ab AB 17.36 ab B 2095a A 1886 b AB  17.288B 18.59
36-3-6 18.11 ab BC 19.19a ABC 20.63aAB 21.74aA 17.52 C 19.44
Mean (A) 17.38 16.06 18.05 18.61 17.16
CV (A) % 12.50 CV (B) % 8.20

Note: means followed by the same letter within a column is not significantly different (P<0.05) using
Duncan’s new Multiple Range Test (DMRT), the different between fertilizer rate is using the lowercase
letters and the difference between clone/variety is using the uppercase letters
MnuamsneaaedludesUgnuazdesne 1 vedaaufidunnlaau/iug wudl insmevaussiels lnen1s
ladelulasiauyndnsisauiunsldleneanesawazJelnuwadon dnsnua1iinsisiau vilideslnausisu
nnlaaw/iug Srandnannninsliladelulasiau Inedesugniinanined sevin 20.95-22.52 dusiels uagdaene 1
finandnogsening 16.58-19.44 fusiels 1WuienfunisAnuvesinaun uasame (2561) finuin msugndesly
yaRuiumsiay Soringnssan? Aimsladolulasaudng 15 uae 225 Alanfululasausels Tnedinislsimen

w@sunasUandes Mlvnandndeuiintusgreiltsd1agniseda Weosanlulasiauiinuddglunszuiunig

U

@

unvedduresiivunniian warfiunuimddnlunisuanne uazn1sdavesdidos (sagns wazame, 2554)
a@onndasiu Biemon and Vos (1992) Ailfs18auin Jelulnsiouiinasienisiadyivle uazsiliienugsvosity
ity Sedinavhlidosmnlaauiug Imasyiulniifuaslinandngs uenanidosusasiugaeddnumems
asriveluiiazdasoiguasdosiiuanitediu Selleudoanmstiuarsineims T mannsaluntsgan
WaEs1MBIMIT INMTANIVEY ANN1YAY UazAe (2555) WUl deeugueuniy 3 uszdnsnnnisldde
Tulasiaugeniniug LK92-11 Feenananlsidedinsldlulnsiauluvinawindiu Seeusveunnu 3 a1unsa
aeldlulnsauuarasantnldgendniug Lko2-11 fedu nmsugndoslraufiuynlaau/iug ludesUgn msd
nsladelulasiau dnen 7.5 Alansululasiausels aududeneanssauaslnunaden §n31 3 uaz 6 Alansu
P,0s Wae K0 sols uazludesne 1 msiimslddelulasiau dns1 18 Alansululasiausiels saduleveanssa
wazlnunaldon 8m31 3 wag 6 nlansu P,0s wag KO aols srdanalilinanandosuaznananiinainiy

AUAFDNITNEN

AU (ATTLR)

Fosgn wuh Liffujduiussenintladondnuasdadeses fedlaauiisu/iugdos wasnsldde
Tulmsiaudnseineg laifimnuunnsinatunsada Taoynlaaudisusiiiogsewing 11.40-13.69 vasiiudusunny 3
war LK92-11 Huwwniliulviadfeaginitlaauddunnlaauy fe 14.82 uag 14.36 dwiunislddelulasiaunndns
$iA19g5enng 13.32-13.64 (Table 3)
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Table 3 CCS of sugarcane clones/varieties from different nitrogen fertilizer rates at Suphan Buri Field Crops

Research Center: plant cane in 2022/23

Clones/Varieties (A) CCs
UT15-060 13.69
UT15-094 13.18
UT10-044 11.40
KK3 14.82
LK92-11 14.36
CV (A) % 6.58
F-test ns
0-3-6 13.65
7.5-3-6 13.46
15-3-6 13.38
22.5-3-6 13.32
30-3-6 13.64
Cv (B) % 5.49
F-test ns

Note: A = ns, B = ns, AXB = ns, ns = non-significant at P<0.05

doane 1 wuid ldufduiusseninetadundnuazdadeses nislddelulasiaudngsineg Wienddea
Tsiumnsineiu Ategsening 14.37-14.87 dwsulaaudesfiuwiaglaau wlviAddeaunnaiuegdidedAngs

mMeada Ineugueuuiu 3 iAddieagean 15.86 luunnsinsiuiiug LK 92-11 #lvie1@@iea 15.60 wiu1nnin

Y1 A 1 '

Taaufidunnlaauillirddioaogsening 12.16-15.09 (Table 4)
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Table 4 CCS of sugarcane clones/varieties from different nitrogen fertilizer rates at Suphan Buri Field Crops

Research Center: 1% ratoon cane in 2023/24

Clones/Varieties (A) CCs
UT15-060 14.69 ¢
UT15-094 12.16 d
UT10-044 15.09 b
KK3 15.86 a
LK92-11 15.60 ab
CV (A % 5.67
F-test xx
0-3-6 14.37
9-3-6 14.87
18-3-6 14.79
27-3-6 14.68
36-3-6 14.73
CV (B) % 4.96
F-test ns

Note: A = ** B = ns, AXB = ns, ns = non-significant, ** significantly different at P<0.01, means followed by
the same lowercase letter within a column is not significantly different (P<0.01) using Duncan’s new

Multiple Range Test (DMRT)

HAKAATNAA

gogUgn wud WiflujdumusserinatadevanuarUaduses Inslvinaaenadesiunaniindesda n1sldade
lulrsiausnsegg duaviliiendntmadimmuuanatusgieiiioddymeadn lnenisladslulasauyndng
Ianantnaegseing 2.79-3.05 fuifioarols Seganinslladelulasauilinandmiva 2.66 fuitioa

sols winslalelulasiaudng 22.5 Alansululasiausels inandanmaldunnawnsadadunsliladelulasiau

3

1Y a o @

g dauuanaisegnadliteddgvneads lnglaaudvmunnlraulinandauinng 2.40-2.86 Auddieasisls

] )

1w 6

Fedndusaeuniy 3 (3.53 fuidioansls) wilrau UT15-094 uag UT15-060 linanantingna 2.87 uay 2.79

9

o

AudFoasials BelaunnarmnsadAniuiug LK92-11 Nlinandnuinia 2.89 fud@iaasiels (Table 5)
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Table 5 Sugar yield of sugarcane clones/varieties from different nitrogen fertilizer rates at

GMSA. J. Vol 2(1): 48-62 (2025)

Suphan Buri Field Crops Research Center: plant cane in 2022/23

Clones/Varieties (A) Sugar Yield (tonCCS/rai)
UT15-060 2.79 bc
UT15-094 287b
UT10-044 2.40 c
KK3 353 a
LK92-11 289 b
CV (A % 13.18
F-test *
0-3-6 2.66 b
9-3-6 2.95 a
18-3-6 3.01 a
27-3-6 2.79 ab
36-3-6 3.05a
CV (B) % 11.96
F-test *

Note: A = * B = *, AXB = ns, * significantly different at P<0.05, means followed by the same lowercase

letter within a column is not significantly different (P<0.05) using Duncan’s new Multiple Range Test (DMRT)

dwsudeena 1 wud lddufduiussevnintadendnuasladeses lnenisladelulasiaudngsineg dna
ilinandnnaainnuwandsiueglideddgdmneads nslddelulasiaudng 36 Alansululasiausiels
Tinandnunagen 2.86 duddeasals wavliunndsiunisladelulnsiaudns 27 uag 18 Alansululnsiay

siols MV nandnena 2.72 wag 2.70 Auddieasials auddu Wusveuwiu 3 inandntinagean 2.96 duddea

siols (Table 6)
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Table 6 Sugar yield of sugarcane clones/varieties from different nitrogen fertilizer rates at Suphan Buri

Field Crops Research Center: ratoon cane in 2023/24

Clones/Varieties (A) Sugar Yield (tonCCS/rai)
UT15-060 2.37 bc
UT15-094 2.20 ¢
UT10-044 263 b
KK3 2.96 a
LK92-11 2.65b
CV (A % 11.59
F-test xx
0-3-6 2.08 c
9-3-6 244 b
18-3-6 2.70 a
27-3-6 2.72 a
36-3-6 2.86 a
CV (B) % 10.89
F-test **

Note: A = **, B = ** AxB = ns, ** significantly different at P<0.01, means followed by the same lowercase

letter within a column is not significantly different (P<0.01) using Duncan’s new Multiple Range Test (DMRT)

Uszansnmnsldlulnsiau (Agronomic Nitrogen Use Efficiency: ANUE)

goeUgn wul1 deslaaudiaAl UT15-060, UT15-094, Wugveuuiu 3 uag LK92-11 fiuseansnmnisld

lulpsiauiieasawandngsan 209, 352, 555 uay 497 Alansunandnseilansululasiau suddv Weldde

Tulpsiausnsn 7.5 Alansululasiaunals diussslaaumay UT10-044 fuseanSainnsitlulasiauiiaasis

Handngaan 109 Alansunandnsoflansululasiau wWeldlglulasiaudas 15 Alansululasiausels (Table 7)

Table 7 Nitrogen use efficiency of sugarcane clones at different nitrogen fertilizer rates

at Suphan Buri Field Crops research center: plant cane in 2022/23

Clones/Varieties (A)

ANUE (kg yield/kg N)

N-P,05-K,O ke/rai (B) UT15-060 UT15-094 UT10-044 KK3 LK92-11
0-3-6 0 0 0 0 0
7.5-3-6 209 352 -61 555 497
15-3-6 208 234 109 263 171
22.5-3-6 79 75 -50 176 28
30-3-6 62 103 80 127 89

Note: ANUE, agronomic efficiency = (yield N¢ — yield No) / N;
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goema 1 wuil deulmau UT15-094, UT10-044 uaziiuguauuniu 3 fiusvavsnmmslglulasouiieads
NAWARgsan 350, 284 WAy 389 Alansunardnsioilaniululnsiou Weldlullasiousng 9 Alansusiels drudes
Taaufieiu UT15-060 wagiug LK92-11 fuszansammslélulnsiauiloadamandngaqn 277 uaz 72 Alan3u

wandasienlansululasiou auandv dieldlelulasaudng 18 Alansululasiausels (Table 8)

Table 8 Nitrogen use efficiency of sugarcane clones at different nitrogen fertilizer rates at Suphan Buri

Field Crops research center: 1% ratoon cane in 2023/24

Clones/Varieties (A) ANUE (kg yield/kg N)

N-P,04-K,0 kg/rai (B) UT15-060 UT15-094 UT10-044 KK3 LK92-11
0-3-6 0 0 0 0 0
9-3-6 168 350 284 389 20
18-3-6 277 254 282 189 72
27-3-6 143 198 269 136 29
36-3-6 97 199 193 182 28

Note: ANUE, agronomic efficiency = (yield Ng — yield No) / Ng

Pnwansvaaedtudesuan asiiulidn Teau/fugdesdiulngyivszdnsamnisidhulasaulunisasn
NANANGIARTISNT1 7.5 wag 15 Alandululasiauels warludesne 1 Taau/tusdesdrluajiuszavsnwnnsld
ulasiavlunsa¥nanangsgaiisns 9 waz 18 Alansululnsiausiels IngUszdnsamnisllulasiauazanas
Flofinsldlelulanauludniiintu uasdesiusvouunu 3 fussdnsnmnsgeldlulrsauiioa awands
guan denndesiunamsAnuuesanaml uasany (2555) way Tadd wazane (2555) iwudn Seevugueuuniu 3

fusgansamnisgaldlulasinuiieadanandngindideeiug LK92-11

HAABUUNUNIAUATEFAY

Fougn wuin msndndeslaaudiiu/iugses fifinslalslulnsiousng 7.5 Alansululasiausels o
T¥naneuunuaIuial (Marginal rate of return; MRR) gsdn sesasndenisladslulnsiausas 30 uaz 15
Alansululasiausiels dwsunisladelulasiaudng 22.5 Alansululasiausels luduardunisasmu
(Dominated: D) fstiu lunisuandastgn esdinislalelulasiausng 7.5 Alansululnsausdels azsilviduen

N15ANULINTGA (Table 9)
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Table 9 Analysis of marginal rate of return of sugarcane production under different nitrogen

fertilizer rates nutrient managements: plant cane in 2022/23

Treatments Yield Total cost Income Benefit MRR
(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)
Clones/Varieties
UT15-060 20,388 28,600 22,019 - 6,581 -
UT15-094 21,766 28,600 23,507 - 5,093 -
UT10-044 21,152 28,600 22,844 - 5,756 -
Khon Kaen 3 23,760 28,600 25,661 - 2,939 -
LK92-11 20,190 28,600 21,805 - 6,795 -

N-P,05-K,O kg/rai

0-3-6 19,564 361 21,129 20,768 -
7.5-3-6 21,892 632 23,643 23,012 827
15-3-6 22,520 828 24,322 23,494 246
22.5-3-6 20,948 1,024 22,624 21,599 D
30-3-6 22,332 1,221 24,119 22,898 662

Note: D = dominated treatment, price of sugarcane (10 CCS) 1.08 baht/kg (2022/2023), cost of sugarcane
production 28,600 baht/rai, price of fertilizers: urea 26.17 baht/kg, triple superphosphate 12 baht/kg,
diammonium phosphate 28.17 baht/kg, potassium chloride 28.25 baht/kg

dogse 1 WU msndndeslrauiviu/iugoss Niinslddelulasoudng 18 Alansululasausels asl
NANBULYIUEIULN Y (Marginal rate of return; MRR) RGIY ‘iaaaﬂmﬁamﬂdﬂEJVLuImmué'mﬂ 9, 36 way 27

o
(YK

Alansululasiausials dau Tunswdndesns Arsiinisldadelulasiaudns 18 Alansululasiausals asvinlv

AUAENITAIMULINTIAR (Table 10)
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Table 10 Analysis of marginal rate of return of sugarcane production under different nitrogen

fertilizer rates nutrient managements: ratoon cane in 2023/24

Treatments Yield Total cost Income Benefit MRR
(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)
Clones/Varieties
UT15-060 17,382 14,800 18,773 3,973 -
UT15-094 16,062 14,800 17,347 2,547 -
UT10-044 18,052 14,800 19,496 4,696 -
Khon Kaen 3 18,614 14,800 20,103 5,303 -
LK92-11 16,960 14,800 18,317 3,517 2

N-P,05-K,O kg/rai

0-3-6 14,400 346 20,448 20,102 -

9-3-6 16,380 629 23,260 22,630 893
18-3-6 18,266 812 25,938 25,126 1,367
27-3-6 18,586 994 26,392 25,398 149
36-3-6 19,438 1,177 27,602 26,425 563

Note: price of sugarcane (10 CCS) 1.42 baht/kg (2023/2024), cost of sugarcane production 14,800 baht/rai,
price of fertilizers: urea 20.29 baht/kg, triple superphosphate 10 baht/kg, di-ammonium phosphate 29.04
baht/kg, potassium chloride 28.10 baht/kg

dyuNan1INnaay

nmsAnwiraveslelulasiau denandnuazesdusenounandnvesdaslaaudiau nuin nsldde
lulnsiaudimalvinandndeuasnanantiinaintusg1edidvdAgneads Wellssufisuiunssuisn1maass
ladladelulnsiau neludesvan deslaausivuynlaaw/iug Aiinnslddelulasiau dns1 7.5 Alandululasiau
sals (Yolulnsiau 0.5 WirvasAwugdinuAIneiay) inandndesuasnandniiniags wazlinanauuwny
P . d' o v v 1 a v ¢ ada |+ o a 1Y
AuAwANTAamuINNAan dmsudesns 1 deslaaufiiunnlaaw/iug Niinslddelulasiau §ns1 18 Alansy
Tulnsiausials Jelulasiausanmuugihnuaiiasiziiu) Wnandndosuasraninuiniags waglinanauwny
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