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Abstract
A Study on the response of sugarcane to nutrients management was conducted on clayey
soil site: Tub Kwang soil serie: Tw (Fine, mixed, isohyperthermic Ultic Paleustalfs) to get
information on the response of fertilizer applications for a site specific fertilizer recommendations
efficiency. It was carried out on farmer’s field in Nong Suk San village, Udom Thunya sub-district,

Tak Fa district, Nakhon Sawan province and be located on the coordinate system at 47P 0647971



Easting 1712048 Northing. The experimental design was Split-split plot with 3 replications. Main plot
factors consisted of 1. Chicken manure 800 kg/rai and 2. Control (without chicken manure). Sub
plot no.1 consisted of sugarcane varieties; 1. Khon Kaen 3 and 2. LK 92-11. Sub plot no.2 factors
consisted of four nitrogen fertilizer level were 1) Control (without N) 2) 0.5 - fold of N fertilizer
application base on soil N analysis 3) N fertilizer application base on soil N analysis and 4) 1.5 -
fold N fertilizer application base on soil N analysis by using P and K fertilizer at the rate 6 kg
P,Os/rai and 6 kg K,O/rai respectively. The results in 2011/2012 of growing season, the first year of
planting sugarcane was flooding about two weeks while the cane was growing around 2-3 months.
This was causing which the cane was less tillering, unable to absorb nitrogen in the early growing
stage and gave a low productivity. Moreover, It found that control (without chicken manure) gave
yield of cane stalk 9.98 tons/rai while improved soil with organic materials as a chicken manure
gave cane yield of 11.47 tons/rai.

When compared potential productivity found that Khon Kaen 3 had a slightly higher
potential productivity than LK 92-11 by giving cane yield of 11.01 tons/rai while LK 92-11 gave yield
of 10.72 tons/rai. Considering of economic cost benefit analysis showed that Khon Kaen 3 on
unimproved soil (without chicken manure) should be fertilized at the rate 12-6-6 kg N- P,Os -
K,O/rai. In additions, LK 92-11 should be fertilized at the rate 18-6-6 kg N- P,Os5 - K,O/rai.
Furthermore, an improved soil with organic material as chicken manure, Khon Kaen 3 and LK 92-11
should be fertilized at the same rate 12-6-6 kg N- P,Os - K,O/rai which got maximized benefit for
economic return.

In the first Ratoon cane of the sugarcane showed that unimproved soil gave sugarcane
yield of 13.05 tons/rai while improved soil as chicken manure gave a higher sugarcane vyield of
11.47 tons/rai. When compared potential productivity found that Khon Kaen 3 had a slightly higher
potential productivity than LK 92-11 by giving cane yield of 13.49 tons/rai while LK 92-11 gave yield
of 13.31 tons/rai. Considering of economic cost benefit analysis showed that Khon Kaen 3 and LK
92-11 on unimproved soil (without chicken manure) should be fertilized at the same rate 6-6-6 kg

N- P,Os - K;O/rai. An improved soil with organic material as chicken manure, Khon Kaen 3 and LK



92-11 should be fertilized at the same rate 6-6-6 kg N- P,O5 - K,O/rai which got maximized benefit

for economic return.
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Soil depth pH Organic Available P Exchangeable K Bulk density Texture

(cm.) (1:1)  Matter (%)  (mg/ke) (mg/kg) (g/cm?)
0-20 7.14 1.65 14 334 1.53 Clay
20-50 7.06 0.87 1.2 53 1.45 Clay

=

1 : iesuuRn1snane naaideugitinet nedddeiauntadenmsninnienisinens

e

M15199 2 audiniuaiivesTandunidyaliunay U 2554

pH (1:5)

Organic carbon (%)
EC (dS/m)

Organic matter (%)
C/N ratio

Total N

Total P

Total K

Moisture (%)

6.69
35.04
7.71
60.41
13:1
2.60
3.17
2.06
9.98

1 : iesuJuRn1s nqueddeiaunnisndauazsuwuunslide nquldedgininen

M19197 3 HaKFRLATEIAUTENBUNANENTRIREUNUUAUMTEIYARUTIUNIN T 2554

Treatments

population Height Diameter

(No.millable cane/rai)  (cm) (cm)

Brix




Without soil amendment 10.29 9848 235 2172 21.6

With soil amendment 11.48 9652 251 2.70 21.4
F-test ns ns ns ns ns

CV (%) 14.1 24.1 6.3 9.0 6.6

Khon Kaen 3 variety 11.01 8999 247 2.98 219
LK92-11 variety 10.98 10500 238 2.73 21.1
F-test ns ns ns ns ns

CV (%) 25.0 17.9 15.0 3.6 2.5

F1 (0-6-6) 931c 9810 234 2.70 21.8
F2 (6-6-6) 10.87 b 9219 240 2.72 215
F3 (12-6-6) 11.63 a 9762 242 271 214
Fa (18-6-6) 12.16 a 10209 256 2.71 213
F-test *x ns ns ns ns

CV (%) 9.8 114 10.8 43 4.0

ns = Tiflauunnansiunsaia

** - upnanfuneadifissiuandetiu 99 Wesiiud

1 = (Y ¢ a o A 14 v v = v a1 ' ! (% aad (Y d' o
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Improvement Variety
[ Control g Chick M B KK3 g LK92-11
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KK 3 LK92-11

16000 16000
- 2_ y = -18.319x% + 497.98x + 9174.4
14000 y = 9.7292x% - 28.108x + 10641 14000 2
R2 = 0.9589 / RZ = 0.9814
12000 12000 e E—

10000 ,__,%/ 10000 /‘/

| = y = -17.074x% + 447.18x + 8818.7

8000 y = -4,5903x% + 253.50x + 8704.8 8000

Rz = 0.9849
R2 = 0.9036
6000 & KK3+CM 6000 & LK92-11+CM
4000 KK3 4000 LK92-11
Poly. (KK M
2000 oly. (KK3+CM) 2000 Poly. (LK92-11+CM)
Poly. (KK3) Poly. (LK92-11)
0 T T \ 0 \ ‘ ‘
0 6 12 18 0 6 12 18

gnsdelulasiau (nn./ls)
P . 1% o &
Al 2 nsnevauewielelulasiauresdes 2 Wug

M13199 4 M3galdsnemsuazUseansammsidlulnsiauvesdes 2 g

Stalks Leaves Total Yield
Treatments (kg nutrient/rai) (kg nutrient/rai) (kg nutrient/rai)  (ton/rai) NUE
N P K N P K N P K

lei‘lJ%‘lJUéﬂﬁ‘H 90 31 143 104 24 185 194 55 328 10.3 0.531
UFuuseau 88 36 143 100 24 182 188 6.0 325 11.5 0.612
F-test ns ns ns ns ns ns ns ns ns ns
CV (%) 95 357 642 102 365 421 51 359 453 14.1
KK3 variety 96 33 144 111 26 209 207 59 353 11.0 0.531
LK92-11 82 34 141 93 22 159 175 56 300 10.8 0.617
variety
F-test ns ns ns ns ns ns ns ns ns ns
CV (%) 246 248 378 232 279 116 212 245 199 25.0
F1 (0-6-6) 80 31 133 99 23 186 179 55 319 93c 0520
F2 (6-6-6) 85 36 146 98 23 177 183 59 323 109b 0.597
F3 (12-6-6) 92 32 144 94 23 170 186 55 315 11l6a 0.624
Fa (18-6-6) 99 36 149 116 26 201 215 62 349 122a 0.567




*%

F-test ns ns ns ns ns ns ns ns ns

CV (%) 194 158 23.0 31.2 326 265 186 175 16.6 9.8
ns = lfianunaneneaiunna@na
** - uandafuneaRAnsERUAIEesY 99 Wesidus

| A v & a YR Y o W =~ YR | ] ) aaa ) A W
AnadsluasdulfelfunnIugledIsnesmilsutuialdunna 19 unNadfinseauAI LT asY 95
Wosidud 1ne3s DMRT

M19199 5 HanaULNUNIATYgAERTasdauUan nelan1sdnnishu-leseausineg AuanuuRumies

YARUTIUNIN 8.91NH1 2.uATAI55A U 2554 Liusuugehu
Treatments Yield Cost Income Benefit MRR
(ton/rai) (baht/rai) (baht/rai) (baht/rai) (%)

Khon Kaen 3 variety

0-6-6 kg N-P,05-K,O/rai 8.87 4834 11088 6253 -
6-6-6 kg N-P,05-K,O/rai 9.55 6213 11938 5724 D
12-6-6 kg N-P,05-K,O/rai 11.59 6397 14488 8090 1285
18-6-6 kg N-P,05-K,O/rai 11.61 6628 14513 7885 D
LK92-11 variety

0-6-6 kg N-P,05-K,O/rai 8.76 4858 10950 6093 -
6-6-6 kg N-P,05-K,O/rai 11.07 5167 13838 8071 218
12-6-6 kg N-P,05-K,O/rai 11.24 5907 14050 8143 51
18-6-6 kg N-P,O5-K,O/rai 11.40 6413 14250 7837 384

D is dominated treatment

M131991 6 NamBULNUMALATYMAnsTateaeUgn Meldnisdnnsiu-Jeseausineg Mugnuudumnied

YAAUTNUNIN 8.0 2.uATENTIA U 2554 Uuusedu
Treatments Yield Cost Income Benefit MRR
(ton/rai) (baht/rai) (baht/rai) (baht/rai) (%)
Khon Kaen 3 variety
0-6-6 kg N-P,05-K,0/rai 10.54 5767 13175 7408 -
6-6-6 kg N-P,05-K,O/rai 11.11 6778 13888 7110 D

12-6-6 kg N-P,05-K,O/rai 11.41 6878 14263 7385 275



18-6-6 kg N-P,05-K,O/rai 13.38 7529 16725 9196 278

LK92-11 variety

0-6-6 kg N-P,05-K,O/rai 9.09 5585 11363 5778 -
6-6-6 kg N-P,Os-K,O/rai 11.74 6862 14675 7813 159
12-6-6 kg N-P,0s-K,O/rai 12.27 7032 15338 8306 291
18-6-6 kg N-P,0s-K,O/rai 12.28 7540 15350 7810 D

D is dominated treatment

M19199 7 HanERLazIAUTENaUNaNENTaI0RRD 1 NuuAuWITeIgafAuiunIe U 2555

Treatments Yield population Height Diameter Brix
(ton/rai) (No.millable cane/rai)  (cm) (cm)

Without soil amendment 13.0 11092 242 2.78 20.3
With soil amendment 13.8 11432 252 2.76 20.5
F-test ns ns ns ns ns
CV (%) 44.3 23.1 24.5 8.4 7.8
Khon Kaen 3 variety 13.5 9712b 260a 2.86 21.0
LK92-11 variety 13.3 12812a 236b 2.69 19.7
F-test ns * * ns ns
CV (%) 12.2 11.7 8.5 33 5.8
F1 (0-6-6) 11.2b 10338d 233b 2.69b 20.4
F2 (6-6-6) 14.1 a 12154a 249a 2.73b 20.4
F3 (12-6-6) 14.2 a 10945c 251a 2.85a 20.3
Fa (18-6-6) 14.1 a 11611b 255a 2.80a 20.3
F-test xx xx x * ns
CV (%) 123 9.4 5.8 a.7 3.9
ns = LifANuLeNAAUNNEnA
* o o uanensfuneaantiseiuanandesiu 95 uay 99 wWedidud
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Improvement Variety
W Control g Chick M W KK3 g LK92-11
R
~ +5.4% +1.3%
=
o)
@
=
(G
o<
(=
o<
Tw soil series Tw soil series
A9 3 MIUTulRRukeugdssnUgnuuAumilsIynAuiunIg (Seene 1)
KK3 LK92-11
20.
20.00 0.00 y = -0.0244x% + 0.644x + 11.069
— 2
y =-0.0144x" + 0.426x + 11.706 18.00 RZ = 0.9739
R? = 0.9501 16.00
15.00 -
>00 14.00
12.00
y = -0.0281x2 + 0.6701x + 10.771 5y = -0.0158x° + 0.3523x + 11.664
10.00 10.00 ,
Rz =0.9174 R2 = 0.9375
8.00
& KK3+CM 6.00 ¢ LK92-11+CM
. LK92-11
>0 W K3 4.00 =
Poly. (KK3+CM) 200 Poly. (LK92-11+CM)
Poly. (KK3) : Poly. (LK92-11)
0.00 : oy I 0.00 : I ‘
0 6 12 18 0 6 12 18
ansrdelulasiau (nn./l3)
A9 4 nsneuauewelelulnsiauveddey 2 Wug
M19199 8 MIpaldsmeImsiarUszavaninnisidlulasiauvesdesne 1 91w 2 Wug
Stalks Leaves Total Yield
Treatments (kg nutrient/rai) (kg nutrient/rai) (kg nutrient/rai) (ton/rai)  NUE
N P K N P K N P K
livduussdu 101 26 97 31 065 49 132 33 146 1305 0989
U%UU?Q@N 11.3 2.7 9.9 34 068 5.6 14.7 34 155 13.75  0.936




F-test ns ns ns ns ns ns ns ns ns ns

CV (%) 821 884 944 360 546 383 644 779 852 44.3

KK3 variety 106 27 107 31 066 55 13.7 33 161 1349 0985
LK92-11 108 27 89 34 067 50 142 33 140 1331 0937
variety

F-test ns ns ns ns ns ns ns ns ns ns

CV (%) 442 238 512 313 87 321 404 192 340 12.2

F1 (0-6-6) 82b 25 95 28 062 54 110b 31 149 112b 1.018
F2 (6-6-6) 10.4ab 29 101 30 072 53 135ab 3.6 154 1d1a 1.044
F3 (12-6-6) 1152 26 84 37 071 57 152a 33 141 1423 0934
Fa (18-6-6) 126a 27 113 34 060 46 161la 33 159 141a 0876
F-test * ns ns ns ns ns * ns ns *x

CV (%) 251 172 291 241 268 224 219 152 193 123

ns = WfAMULANAAUNNEnA

* XX
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A1399 9 HaRBUUMUMAATYIAaAnIvesdasnal Mglinisdnnisiu-Jessausneg Mugnuudumien

YARUTUNIN 8.9NH1 2.UATEITIA U 2555 Laiusuuganu
Treatments Yield Cost Income Benefit MRR
(ton/rai) (baht/rai) (baht/rai) (baht/rai) (%)

Khon Kaen 3 variety
0-6-6 kg N-P,05-K,O/rai 10.57 4334 13213 8379 -
6-6-6 kg N-P,O5-K,O/rai 14.38 6213 17975 11762 245
12-6-6 kg N-P,O5-K,O/rai 14.07 6423 17700 11190 D
18-6-6 kg N-P,0s-K,O/rai 13.92 6628 17400 10772 D
LK92-11 variety
0-6-6 kg N-P,05-K,O/rai 10.65 5127 14475 9348 -
6-6-6 kg N-P,05-K,O/rai 12.84 5946 16825 10879 187
12-6-6 kg N-P,05-K,O/rai 12.38 6191 16700 10509 D




18-6-6 kg N-P,05-K,O/rai 13.18 6349 16200 9851 D

D is dominated treatment

M13197 10 HANBULNUNIATYEAERIYRI0RERal Melansiansiu-Ueseausingg Augnuumumilen

YARUIUNIN 8.ANH1 2.UATEAITIA U 2555 UFuuganu
Treatments Yield Cost Income Benefit MRR
(ton/rai) (baht/rai) (baht/rai) (baht/rai) (%)

Khon Kaen 3 variety

0-6-6 kg N-P,05-K,O/rai 11.58 5767 14475 8708 -
6-6-6 kg N-P,0s-K,O/rai 14.12 6778 17650 10872 214
12-6-6 kg N-P,0s-K,O/rai 14.36 7121 17950 10829 D
18-6-6 kg N-P,05-K,O/rai 14.82 7529 18525 10996 D

LK92-11 variety

0-6-6 kg N-P,05-K,O/rai 10.95 5585 13688 8103 -
6-6-6 kg N-P,0s-K,O/rai 14.41 6862 18013 11151 239
12-6-6 kg N-P,05-K,O/rai 14.05 7284 18650 11366 D
18-6-6 kg N-P,05-K,O/rai 14.86 7540 18575 11035 D

D is dominated treatment






