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ABSTRACT

The effect of irrigation on nitrogen use efficiency of sugarcane was variety was
studied on Kamphaeng Saen soil series ; Ks at farmers’ fields in Suphan Buri province during
February, 2018 to December, 2019. The experiment design was carried out in a split plots with
4 replicates. The main plots included three levels of supplementary irrigation ; rain-fed
condition , and water supplemented at 100% and 50% of sugarcane evapotranspiration. The
subplots consisted of five nitrogen fertilizer rates, 0, 6, 12, 18 and 24 kg N per rai for plant
cane and 0, 7.5, 15, 22.5 and 30 kg N per rai for ratoon cane. The results showed no
interaction between levels of supplementary irrigation and rate of fertilizer application on
sugarcane yield and yield components. Application of 6 kg N per rai under water
supplementary irrigation at 50% of evapotranspiration has the highest agronomy nitrogen use
efficiency (600 kg Yield/kg N applied) for and cane and fertilizer rates. For the ratoon cane
must be N applied at 15 kg N per rai under water supplementary irrigation at 50% of
evapotranspiration to give the highest agronomy nitrogen use efficiency (584 kg Yield/kg N
applied).

Key words : Nitrogen, Nutrien use efficiency (NUE), water requirement, Plant cane, Ratoon

Cane
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Table 1 Weekly rainfall ,sugarcane evapotranspiration and amount of water supplement for plant

cane grown during 2018/2019

Water Weekly Weekly Amount of water
Days after
supplement ETc rainfall supplement (mm) Remarks
planting
date (mm) (mm) 100 %ETc 50 %ETc
Planting date 22 Feb2018 20.93 20.93
7 1 Mar 2018 8.56 21.6 0 0.00
14 8 Mar 2018 8.38 0.4 0 0.00
21 15 Mar 2018 8.15 10.2 0 0.00
28 22 Mar 2018 8.04 1.2 0 0.00
35 29 Mar 2018 23.98 0 0 0.00 Flood
a2 5 Apr 2018 29.55 0.6 0 0.00 Flood
49 12 Apr 2018 29.77 8.6 0 0.00 Flood
56 19 Apr 2018 29.67 28 0 0.00 High soil moisture
63 26 Apr 2018 29.26 37 0 0.00 High soil moisture
70 3 May 2018 28.98 87.2 0 0.00 High soil moisture
r 10 May 2018 29.46 10.8 0 0.00 Flood
84 17 May 2018 28.47 89.8 0 0.00 High soil moisture
91 24 May 2018 28.94 14 0 0.00 High soil moisture
98 31 May 2018 28.82 48.8 0 0.00
105 7 Jun 2018 29.09 0.4 15.7 7.85
112 14 Jun 2018 29.06 9.2 20.93 10.47
119 21 Jun 2018 28.52 17.2 15.70 7.85
126 28 Jun 2018 28.53 13.6 18.31 9.16
133 5Jul 2018 28.51 2.4 28.78 14.39
140 12 Jul 2018 28.16 14.8 15.7 7.85
147 19 Jul 2018 28.85 10.6 20.93 10.47
154 26 Jul 2018 28.84 0.2 28.78 14.39
161 2 Aug 2018 29.35 3 28.78 14.39
168 9 Aug 2018 28.63 8 18.31 9.16
175 16 Aug 2018 54.49 0.4 49.71 24.86
182 23 Aug 2018 68.48 43.4 34.01 17.01
189 30 Aug 2018 67.95 10.6 62.79 31.40
196 6 Sep 2018 65.94 70.6 0 0.00
203 13 Sep 2018 67.08 17.8 52.33 26.17

210 20 Sep 2018 65.49 54.2 0 0.00 Enough soil moisture



Water Weekly Weekly Amount of water
Days after
supplement ETc rainfall supplement (mm) Remarks
planting
date (mm) (mm) 100 %ETc 50 %ETc
217 27 Sep 2018 67.34 19 49.71 24.86
224 4 Oct 2018 66.91 74.6 0 0.0 Enough soil moisture
231 11 Oct 2018 65.94 5.6 49.71 24.86  Enough soil moisture
238 18 Oct 2018 67.00 2.4 0 0.00 Enough soil moisture
245 25 Oct 2018 64.29 100.2 0 0.00 Enough soil moisture
252 1 Nov 2018 64.33 0.2 0 0.00 Enough soil moisture
259 8 Nov 2018 63.86 0 65.04 32.52
266 15 Nov 2018 65.14 20.8 44.48 22.24
273 22 Nov 2018 66.79 2.2 65.04 32.52
280 29 Nov 2018 63.60 0 62.79 31.40
287 6 Dec 2018 65.79 5.8 60.17 30.09
294 13 Dec 2018 62.69 38.4 23.54 11.77
301 20 Dec 2018 45.84 0 49.71 24.86
308 27 Dec 2018 43.67 0 41.86 20.93
315 3 Jan 2019 41.69 1.2 40.18 20.09
Total 1,911.88 879.8 962.99 481.56
Table 2 Weekly rainfall ,sugarcane evapotranspiration and amount of water supplement for the
1*! ratoon cane during 2019/2020
Water Weekly Weekly Amount of water
Days after
supplement ETc rainfall supplement (mm) Remarks
planting
date (mm) (mm) 100 %ETc 50 %ETc
Harvesting 7 Jan 2019
date
7 14 Jan. 19 26.04 0 26.04 13.02
14 21 Jan. 19 25.89 0 0.00 0.00  Flood
21 28 Jan. 19 24.53 0 0.00 0.00  High soil moisture
28 4 Feb. 19 25.71 0 0.00 0.00  High soil moisture
35 11 Feb. 19 27.05 0 0.00 0.00  High soil moisture
a2 18 Feb. 19 26.67 1.7 0.00 0.00  High soil moisture
49 25 Feb. 19 20.49 0 19.89 9.95
56 4 Mar. 19 15.59 0 15.59 7.80  High soil moisture



Water Weekly Weekly Amount of water
Days after
supplement ETc rainfall supplement (mm) Remarks
planting

date (mm) (mm) 100 %ETc 50 %ETc
63 11 Mar. 19 15.47 0 15.47 7.74  High soil moisture
70 18 Mar. 19 15.53 0 15.33 7.66  High soil moisture
r 25 Mar. 19 15.72 0 10.92 546  Flood
84 1 Apr. 19 15.93 0 15.73 7.87  High soil moisture
91 8 Apr. 19 15.96 1.6 13.96 6.98  High soil moisture
98 15 Apr. 19 16.64 0 16.64 8.32
105 22 Apr. 19 16.73 13.9 393 1.96  High soil moisture
112 29 Apr. 19 16.36 0 3.56 1.78
119 6 May. 19 16.87 0 0.00 0.00
126 13 May. 19 32.10 157.9 0.00 0.00  High soil moisture
133 20 May. 19 34.58 1.7 0.00 0.00  High soil moisture
140 27 May. 19 34.28 7 0.00 0.00  High soil moisture
147 3 Jun. 19 15.75 29.3 0 0
154 10 Jun. 19 15.88 8.2 8.08 0.14
161 17 Jun. 19 15.71 11.7 0.11 0
168 23 Jun. 19 26.71 97 0 0 Flood
175 1 Jul. 19 32.89 12.3 0 0
182 8 Jul. 19 32.40 12.1 0 0  High soil moisture
189 15 Jul. 19 34.25 0 34.25 17.125
196 22 Jul. 19 34.54 50.8 34.54 17.27
203 29 Jul. 19 33.72 4.2 0 0 Flood
210 5 Aug. 19 32.72 8.2 0 0  High soil moisture
217 12 Aug. 19 32.75 38.9 0 0  High soil moisture
224 19 Aug. 19 33.83 6.6 0 0
231 26 Aug. 19 33.44 6.5 24.64 7.92
238 2 Sep. 19 33.04 2.6 29.24 12.72
245 9 Sep. 19 32.98 7.7 0 0  High soil moisture
252 16 Sep. 19 91.70 10.7 0 0  Flood
259 23 Sep. 19 87.80 107.1 0 0  High soil moisture
266 30 Sep. 19 89.66 0 0 0  High soil moisture
273 7 Oct. 19 88.88 3.8 0 0  High soil moisture
280 14 Oct. 19 91.74 43.3 0 0
287 21 Oct. 19 89.97 1.8 89.97 44.99
294 28 Oct. 19 87.75 2.8 87.75 43.87
301 4 Nov. 19 89.93 121 89.93 44.96



Water Weekly Weekly Amount of water
Days after
supplement ETc rainfall supplement (mm) Remarks
planting
date (mm) (mm) 100 %ETc 50 %ETc
308 11 Nov. 19 88.66 0 0 0  Enough soil moisture
315 18 Nov. 19 86.67 0 86.67 43.34
322 25 Nov. 19 84.68 0 84.68 42.34
329 2 Dec. 19 87.76 0 87.36 43.68
336 9 Dec. 19 32.51 0 19.71 9.85
343 16 Dec. 19 26.27 0 0 0  Enough soil moisture
350 23 Dec. 19 28.07 0 0 0  Enough soil moisture
357 30 Dec. 19 28.02 0 0 0  Enough soil moisture
364 6 Jan. 19 12.10 0 0 0
374 2,070.92 661.50 833.99 406.75
Table 3 Soil physical properties of Kampaensaen Soil Series at Sra Yai Som Subdistrict,
U-Thong District, Suphan Buri Province
Soil Depth Texture BD (1:5) Ksat AWC FC PWP
(cm) (g/cm?) (cm/h) (mm) (mm) (mm)
0-31 Clay 1.07 24.40 4.35 32.10 27.75
31-60 Clay 1.62 3.13 254 41.00 38.46
60-89 Clay 1.62 4.70 1.24 42.82 41.58
89-110 Clay 1.58 4.78 1.89 42.62 40.73

BD = bulk density, K-Sat = saturated soil hydraulic conductivity, FC = field capacity, PWP = permanent wilting point.

Table 4 Soil chemical properties of Kampaensaen Soil Series at Sra Yai Som Subdistrict ,
U-Thong District, Suphan Buri Province
Soil Depth pH EC (1:5) OM Avai.P Exch.K (mg/kg)
(cm) (1:1) (ds/cm) (%) (mg/kg)
0-20 6.4 0.19 1.99 35 184
20-40 6.6 0.40 1.70 45 115
Average 6.5 0.30 1.85 10.0 150




Table 5 Yield and yield components of plant cane grown on Kampaensaen Soil Series at
Sra Yai Som Subdistrict, U-Thong District, Suphan Buri Province 2018/2019 cropping
season

Stalk Stalk Stalk
Stalk length Yield CCS Sugar yield
Treatment number diameter weight
(cm) (ton/rai) (%) (tonCCS/rai)
(Stalk/rai) (cm) (Kg/Stalk)
Rainfed) 11,092 321 2.87 2.10 20.29 11.33 2.30
100 %ETc 10,861 301 2.89 1.89 17.61 10.89 1.95
50 %ETc 10,600 317 2.92 2.04 18.65 11.18 2.11
CV(A) % 7.32 25.44 7.08 28.13 28.13 9.17 31.18
F-test ns ns ns ns ns ns ns
0-3-6 10,504 292 2.87 1.79 ¢ 16.60 b 11.17 1.86 b
6-3-6 10,692 306 2.79 1.95 bc 18.00 ab 11.26 2.03 ab
12-3-6 10,872 317 2.94 2.05 ab 18.92 ab 11.07 2.12 ab
18-3-6 10,962 322 2.90 2.07 ab 20.34 a 11.30 232 a
24-3-6 11,226 328 2.98 2.18a 20.38 a 10.88 225a
V(B % 6.71 10.07 5.91 11.69 11.69 6.15 17.21
F-test ns ns ns i xx ns xx
AxB ns ns ns ns ns ns ns

Means followed by the same letter in columns are not significantly different at 5% level by DMRT

Table 6 Yield and yield components of the 1 ratoon cane grown on Kampaensaen Soil
Series at Sra Yai Som Subdistrict, U-Thong District, Suphan Buri Province 2019/2020
cropping season

Stalk Stalk Stalk Stalk

Treatment number length diameter weight Yield € ougar vield

(Stalk/rai) (cm) (cm) (Kg/Stalk) ton/ral) ) Honces/ral
Rainfed) 12,887 288 271 1.62 14.61 11.99 1.76
100 %ETc 12,767 267 2.68 1.42 12.79 11.82 1.53
50 %ETc 12,669 296 2.76 1.70 14.76 12.10 1.80
CV (A) % 12.74 13.77 4.20 22.23 30.28 9.86 34.11
F-test ns ns ns ns ns ns ns
0-3-6 11,479 c 252 ¢ 260 b 132 b 10.22 ¢ 11.68 1.19 ¢
7.5-3-6 12,444 b 270 bc 273a 1.50 ab 12.48 b 12.19 1.53 b
15-3-6 13317 a 294 ab 275 a 1.66 a 15.61 a 11.61 1.83 ab
22.5-3-6 13,176 ab 296 ab 276 a 1.67 a 1492 a 12.22 1.84 ab



30-3-6 13,457 a 306 a 274 a 1.76 a 17.05 a 12.15 210a

CV (B) % 8.13 13.85 291 19.93 18.35 5.83 22.20
F_test *% * *% * *% nS *%
AxB ns ns ns ns ns ns ns

Means followed by the same letter in columns are not significantly different at 0.5 and 5% level by DMRT

Table 7 Nitrogen use efficiency (NUE) for plant cane grown during 2018/2019

Applied N Rainfed (879.8 mm) 100 %ETc (1,842.8 mm) 50 %ETc (1,361.4 mm)
(keN/ra)  Vield (kg/ra)  ANUE (kg/kg) Yield (kg/ra)  ANUE (kg/kg) Yield (kg/ra)  ANUE (kg/kg)
0 17,580 - 16,690 - 15,530 -
6 18,610 172 16,260 72 19,130 600
12 20,410 236 17,800 93 18,570 253
18 21,280 206 18,340 92 21,400 326
24 23,580 250 18,940 94 18,600 128

ANUE, agronomy nutrient use efficiency = (yield Ni- yield No) / Nr applied

Table 8 Nitrogen use efficiency (NUE) for the 1° ratoon cane during 2019/2020

Applied N Rainfed (661 mm) 100 9%ETc (1,494.99 mm) 50 %ETc (1,067.75 mm)
(kg N/rai) Yield (kg/rai) ANUE (kg/kg) Vield (kg/rai) ANUE (kg/kg) Vield (kg/rai) ANUE (kg/ke)
0 11,350 - 9,290 - 10,020 -
6 13,460 402 11,190 317 12,480 410
12 16,490 428 13,310 335 17,030 584
18 13,470 118 14,660 298 16,630 367
24 17,990 277 15,490 258 17,660 318

ANUE, agronomy nutrient use efficiency = (yield Ne- yield No) / Nr applied

Rainfed
25
20
o
®
= y =-0.1093x #1.9547x+9.95
210 ‘ R?=0.6172
=
u
=5
0
0-3-6 6-3-6 12-3-8 18-3-8 24-3-6

Fertilizer Application rate (kg./rai)



Figure 1 Response cave of plant yield under different fertilizer rate and rainfed condition at Sra Yai

Som Subdistrict, U-Thong Distric, Suphan Buri Province during 2018/2019 cropping
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Figure 2 Response cave of plant yield under different fertilizer rate at 50% ETc at Sra Yai Som

Subdistrict, U-Thong Distric, Suphan Buri Province during 2018/2019 cropping
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Figure 3 Response cave of plant yield under different fertilizer rate at 100% ETc at Sra Yai Som
Subdistrict, U-Thong Distric, Suphan Buri Province during 2018/2019 cropping
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Figure 4 Response cave of the 1* ratoon yield under different fertilizer rate and rainfed condition at

Sra Yai Som Subdistrict, U-Thong Distric, Suphan Buri Province during 2019/2020 cropping
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Figure 5 Response cave of the 1% ratoon yield under different fertilizer rate at 50 % ETC at Sra Yai

Som Subdistrict, U-Thong Distric, Suphan Buri Province during 2019/2020 cropping
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Figure 6 Response cave of the 1% ratoon yield under different fertilizer rate at 100 % ETC at Sra Yai
Som Subdistrict, U-Thong Distric, Suphan Buri Province during 2019/2020 cropping



