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ABSTRACT

Study on water management, crop nutrients and suitable varieties for sugarcane
production was conducted in loamy soils, Kamphaeng Saen soil series in Suphan Buri for
effectively recommendations. The experimental design was split plot with 4 replications. The
treatments composed of 2 factors. Main plots were 3 water and crop nutrient managements
i.e. 1) no supplementary water and recommended fertilizer rates based on soil analysis
(rainfall+15-3-6 Kg N-P,05-K,O per rai). 2) supplementary water and recommended fertilizer
rates based on soil analysis (drip water+15-3-6 Kg N-P,0s-K,O per rai) and 3) supplementary
water and 1.5 of recommended fertilizer rates based on soil analysis (drip water+22.5-3-6 Kg
N-P,05-K,O per rai). Sub plots were 3 sugarcane clones/varieties i.e. KKO7-037, Khon Kaen 3
and LK92-11 varieties. After 1 month planting, water and crop nutrient managements were
applied as treatments and stop 1 month before harvesting. Rainfall and crop water
requirement were analyzed before planting for optimum planting period prediction.

For plant cane, there was no interaction between main plot and sub plot. The
results found that 3 water and crop nutrient managements had differed significantly in yields.
Supplementary water and recommended fertilizer rates and 1.5 of recommended fertilizer
rates based on soil analysis gave yields higher than no supplementary water and recommended
fertilizer rate based on soil analysis. For the diameter, there was an interaction between
main plot and sub plot. 3 water and crop nutrient managements in 3 clones/varieties had
differed significantly in diameter. LK92-11 variety gave highest diameters clone KKO7-037
when applied supplementary water and recommended fertilizer rates based on soil analysis.

For 1°' and 2™ ratoon cane, there was no interaction between main plot and sub
plot. The results found that 3 water and crop nutrient managements had differed
significantly in yields, stalk numbers and sugar yield. Supplementary water and 1.5 of
recommended fertilizer rates based on soil analysis and recommended fertilizer rates gave
yields, stalk numbers and sugar vyield higher than no supplementary water and

recommended fertilizer rate based on soil analysis.



The cost of production for plant and ratoon sugarcane (BCR for 3 years) was
analyzed. It was found that sugarcane production in Kamphaeng Saen soil series provides the
best return on investment when planting Khon Kaen 3 variety with no supplementary water
and recommended fertilizer rate based on soil analysis, followed by planting Khon Kaen 3
variety with supplementary water and 1 .5 of recommended fertilizer rates and

recommended fertilizer rates based on soil analysis, respectively.

Key words: sugarcane production, water management, crop nutrients, varieties
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nandasluyAAUMUNLEY A1UAITITEINTY 811N8gNe FinansTaIys TANARaUWILANAILANS
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A Tnelvien BCR winfu 2.14 sesaandie Ugndeswuguouuiu 3 Tnefimsliimen adusiutunms

ladelulnsian 1.5 virvesrimsgifuuaslddeauriinggriau lagldal BCR wiriu 1.53 uas

1.49 pua1nu (Table 23)



Table 1  Soil chemical properties before planting of Kamphaengsaen Soil Series at Jorakhe

Samphan Subdistrict, U-thong District, Suphan Buri Province

Soil depth pH EC Organic matter Avaiable P Exchangable K
(cm) 1:1 (soil:water) 1:5 (soil:water) (%) (mg/ke) (mg/ke)
(dS/m)
0-20 6.30 0.01 1.36 92 160
20-50 6.35 0.02 1.20 80 140

Table 2 Number of stalk per harvest area (rai) of plant cane grown on Kamphaengsaen Soil
Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during

2017/2018 cropping season as affected by different means of water, fertilizer and

cultivar management

Sugarcane Water and fertilizer management Average
cultivars/clone 15-3-6 (rainfed) 15-3-6 (Irrigate) 22.5-3-6 (Irrigate)
KKO7-037 11,818 12,148 11,647 11,871
LK92-11 11,328 13,003 11,681 12,004
Khon Kaen 3 11,453 11,203 12,376 11,677
Average 11,533 12,118 11,901

CV (a) 13.76% CV (b) 9.65% F-test: A = ns B=ns AxB=ns

Table 3  Height at harvest (12 months) of plant cane grown on Kamphaengsaen Soil Series at
Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during 2017/2018

cropping season as affected by different means of water, fertilizer and cultivar

management (unit; cm)

Sugarcane Water and fertilizer management Average
cultivars/clone 15-3-6 (rainfed) 15-3-6 (Irrigate) 22.5-3-6 (Irrigate)
KKO7-037 323 339 361 341 a
LK92-11 297 312 313 307 b
Khon Kaen 3 299 320 324 314 b
Average 307 323 333

CV (a) 9.35% CV (b) 7.79% F-test: A = ns B=* AxB=ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT



Table 4  Stalk diameter at harvest (12 months) of plant cane grown on Kamphaengsaen Soil

Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during

2017/2018 cropping season as affected by different means of water, fertilizer and

cultivar management (unit; cm)
Sugarcane Water and fertilizer management
Average

cultivars/clone 15-3-6 (rainfed) 15-3-6 (Irrigate) 22.5-3-6 (Irrigate)

KKO7-037 2.85 abc 2.78 abc 2.65c 2,77
LK92-11 2.75 abc 295 a 295 a 2.80
Khon Kaen 3 2.90 ab 2.70 bc 2.70 bc 2.83
Average 277 2.88 2.76

CV (a) 4.33% CV (b) 5.39% F-test: A = ns B =ns AxB=*

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT

Table 5  Millable cane yield of plant cane grown on Kamphaengsaen Soil Series at Jorakhe

Samphan Subdistrict, U-thong District, Suphan Buri Province during 2017/2018 cropping

season as affected by different means of water, fertilizer and cultivar management

(unit; t/rai)
Sugarcane Water and fertilizer management
Average
cultivars/clone 15-3-6 (rainfed) 15-3-6 (Irrigate) 22.5-3-6 (Irrigate)
KKO7-037 16.13 20.15 20.43 18.90
LK92-11 17.62 22.61 21.42 20.55
Khon Kaen 3 19.10 21.15 21.37 20.54
Average 1761 b 21.30 a 21.07 a
CV (a) 10.62% CV (b) 8.90% F-test: A = ** B=ns AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

Table 6  CCS of plant cane grown on Kamphaengsaen Soil Series at Jorakhe Samphan Subdistrict,

U-thong District, Suphan Buri Province during 2017/2018 cropping season as affected

by different means of water, fertilizer and cultivar management

Sugarcane Water and fertilizer management

Average
cultivars/clone 15-3-6 (rainfed) 15-3-6 (Irrigate) 22.5-3-6 (Irrigate)
KKO7-037 11.83 11.52 10.07 11.14 b
LK92-11 15.97 13.57 15.73 15.09 a
Khon Kaen 3 15.78 15.83 16.44 16.02 a
Average 14.53 13.64 14.08

CV (a) 13.12% CV (b) 11.90% F-test: A = ns B=** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT



Table 7 Sugar yield of plant cane grown on Kamphaengsaen Soil Series at Jorakhe Samphan
Subdistrict, U-thong District, Suphan Buri Province during 2017/2018 cropping season as

affected by different means of water, fertilizer and cultivar management (unit: tCCS/rai)

Sugarcane Water and fertilizer management

Average
cultivars/clone 15-3-6 (rainfed) 15-3-6 (Irrigate) 22.5-3-6 (Irrigate)
KKO7-037 2.18 2.09 2.06 211b
LK92-11 2.82 3.10 3.38 3.10 a
Khon Kaen 3 3.05 3.35 3.51 330a
Average 2.68 2.85 298

CV (a) 12.69% CV (b) 10.79% F-test: A = ns B=* AXxB=ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT

Table 8  Economic return analysis for plant cane grown on Kamphaengsaen Soil Series at Jorakhe
Samphan Subdistrict, U-thong District, Suphan Buri Province during 2017/2018 cropping

season as affected by different means of water, fertilizer and cultivar management

Yield Total cost Income Benefit BCR

Main plot Sub plot
(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)
15-3-6 KKQO7-037, Sub 1 16.13 9,857 15,753 5,896 0.60
(rainfed), M1 LK92-11, Sub 2 17.62 10,304 21,060 10,756 1.04
Khon Kaen 3, Sub 3 19.10 10,748 22,637 11,889 1.11
15-3-6 KKO7-037 20.15 14,890 19,349 4,459 0.30
(irrigated), M2 LK92-11 22.62 15,631 24,169 8,538 0.55
Khon Kaen 3 21.15 15,190 25,122 9,932 0.65
22.5-3-6 KKO7-037 20.43 15,166 18,054 2,888 0.19
(irigated), M3 LK92-11 21.42 15,463 25,330 9,867 0.64

Khon Kaen 3 21.37 15,448 26,072 10,624 0.69




Table 9 Number of stalk per harvest area (rai) of the 1*" ratoon cane grown on Kamphaengsaen
Soil Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province
during 2018/2019 cropping season as affected by different means of water, fertilizer

and cultivar management

Sugarcane Water and fertilizer management
Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 11,271 11,966 12,558 11,932 a
LK92-11 10,644 12,992 12,183 11,939 a
Khon Kaen 3 10,154 11,020 10,678 10,617 b
Average 10,690 b 11,992 a 11,806 a
CV (a) 7.46% CV (b) 7.85% F-test: A = * B=** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% and 5% level by DMRT

Table 10 Height at harvest of the 1° ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe
Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping

season as affected by different means of water, fertilizer and cultivar management

(unit; cm)
Sugarcane Water and fertilizer management
Average

cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)

KKO7-037 300 325 327 317 a
LK92-11 196 238 231 222 ¢
Khon Kaen 3 247 260 258 255 b
Average 2438 274 272

CV (a) 6.66% CV (b) 5:16% F-test: A=ns B = AXxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT



Table 11 Stalk diameter at harvest of the 1% ratoon cane grown on Kamphaengsaen Soil Series at
Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019
cropping season as affected by different means of water, fertilizer and cultivar

management (unit; cm)

Sugarcane Water and fertilizer management

Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 2.74 2.70 2.66 2.70 c
LK92-11 2.89 2.86 2.82 286 b
Khon Kaen 3 3.05 3.03 3.05 3.04a
Average 2.89 2.86 2.84

CV(a) 4.21% CV (b) 5.47% F-test: A = ns B =** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

Table 12 Millable cane yield of the 1% ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe
Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping

season as affected by different means of water, fertilizer and cultivar management

(unit; t/rai)
Sugarcane Water and fertilizer management
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate) Average
KKO7-037 11.48 14.23 17.13 14,28
LK92-11 10.59 12.33 12.93 11,95
Khon Kaen 3 11.16 14.25 13.25 12,89
Average 11.08 b 13.61 ab 14.44 a
CV (a) 16.84% CV (b) 17.65% F-test: A=* B=ns AxB=ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT



Table 13 CCS of the 1% ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe Samphan
Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping season as

affected by different means of water, fertilizer and cultivar management

Sugarcane Water and fertilizer management
Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 12.49 12.25 12.56 1243 ¢
LK92-11 14.99 15.49 14.99 15.16 b
Khon Kaen 3 16.77 16.38 16.45 16.55 a
Average 14.75 14.71 14.68
CV (a) 5.61% CV (b) 5.08% F-test: A = ns B=** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

Table 14 Sugar yield of the 1% ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe
Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping

season as affected by different means of water, fertilizer and cultivar management

(unit: tCCS/rai)

Sugarcane Water and fertilizer management
Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 1.41 1.75 2.15 1.77b
LK92-11 1.57 1.91 1.95 181 b
Khon Kaen 3 1.88 2.33 2.19 213 a
Average 1.62 b 1.99 a 2.09 a
CV (a) 16.49% CV (b) 15.09% F-test: A=* B=* AXB=ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT



Table 15 Economic return analysis for the 1°' ratoon cane grown on Kamphaengsaen Soil
Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during
2018/2019 cropping season as affected by different means of water, fertilizer and
cultivar management
Main plot Sub plot Yield Total cost Income Benefit BCR
(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)
15-3-6 KKO7-037 11.48 8,203 9,545 1,342 0.35
(rainfed) LK92-11 10.59 7,936 10,203 2,267 0.63
Khon Kaen 3 16.77 8,107 11,801 3,694 0.98
15-3-6 KKO7-037 14.23 9,173 11,652 2,478 0.53
(irigated) LK92-11 12.33 8,603 12,205 3,602 0.87
Khon Kaen 3 16.38 9,179 14,775 5,596 1.19
22.5-3-6 KKO7-037 17.13 10,158 14,306 4,148 0.73
(irigated) LK92-11 12.93 8,898 12,458 3,559 0.80
Khon Kaen 3 16.45 8,994 13,787 4,793 1.06
Table 16 Number of stalk per harvest area (rai) of the 2" ratoon cane grown on Kamphaengsaen
Soil Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province
during 2018/2019 cropping season as affected by different means of water, fertilizer
and cultivar management
Sugarcane Water and fertilizer management
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate) Average
KKO7-037 10,035 11,240 12,178 11,151 a
LK92-11 9,956 12,721 11,605 11,427 a
Khon Kaen 3 9,215 9,956 9,719 9,630 b
Average 9,735 b 11,305 a 11,167 a

CV (a) 8.06%

CV (b) 7.56% F-test: A =% B=* AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% and 5% level by DMRT



Table 17 Height at harvest of the 2™ ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe

Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping

season as affected by different means of water, fertilizer and cultivar management

(unit: cm)
Sugarcane Water and fertilizer management
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate) fverage
KKO7-037 225 264 276 255 a
LK92-11 211 219 223 218 b
Khon Kaen 3 210 212 220 214 b
Average 215 232 240
CV (a) 12.43% CV (b) 11.89% F-test: A = ns B=** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT

Table 18 Stalk diameter at harvest of the 2" ratoon cane grown on Kamphaengsaen Soil

Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during

2018/2019 cropping season as affected by different means of water, fertilizer and

cultivar management (unit; cm)

Sugarcane Water and fertilizer management
Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 2.88 2.72 2.62 274 b
LK92-11 291 2.76 2.84 284 b
Khon Kaen 3 3.07 2.96 2.99 301a
Average 295

2.81 2.82

CV (a) 3.93% CV (b) 4.75% F-test: A = ns

B =** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT



Table 19 Millable cane yield of the 2" ratoon cane grown on Kamphaengsaen Soil Series at
Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019

cropping season as affected by different means of water, fertilizer and cultivar

management (unit; t/rai)

Sugarcane Water and fertilizer management

Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 9,236 11,904 13,489 11,543 a
LK92-11 8,026 12,222 11,339 10,529 ab
Khon Kaen 3 8,850 9,714 10,482 9,682 b
Average 8,704 b 11,280 a 11,770 a

CV (a) 11.58% CV (b) 10.86% F-test: A=* B =** AXxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% and 5% level by DMRT

Table 20 CCS of the 2™ ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe Samphan
Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping season

as affected by different means of water, fertilizer and cultivar management

Sugarcane Water and fertilizer management
Average
cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)
KKO7-037 12.71 12.48 12.50 12.56 ¢
LK92-11 15.47 15.96 15.03 15.49 b
Khon Kaen 3 16.96 16.36 16.84 16.72 a
Average 15.04 14.93 14.79
CV (a) 3.43% CV (b) 4.85% F-test: A = ns B=** AxB=ns

Means follow by the same letter in columns and rows are not significant different at 1% level by DMRT



Table 21 Sugar yield of the 2™ ratoon cane grown on Kamphaengsaen Soil Series at Jorakhe
Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping
season as affected by different means of water, fertilizer and cultivar management

(unit; tCCS/rai)

Sugarcane Water and fertilizer management
Average

cultivars/clone 18-3-6 (rainfed) 18-3-6 (Irrigate) 27-3-6 (Irrigate)

KKO7-037 1.18 1.48 1.69 1.45
LK92-11 1.24 1.95 1.71 1.63
Khon Kaen 3 1.51 1.51 1.76 1.59
Average 131b 1.64 a 1.72 a

CV (a) 12.75% CV (b) 11.07% F-test: A=* B=ns AxB=ns

Means follow by the same letter in columns and rows are not significant different at 5% level by DMRT

Table 22 Economic return analysis for the 2™ ratoon cane grown on Kamphaengsaen Soil
Series at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province during

2018/2019 cropping season as affected by different means of water, fertilizer and cultivar

management

Yield Total cost Income Benefit BCR

Main plot Sub plot
(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)
18-3-6 KKO07-037 9.24 4,234 7,520 3,285 0.78
(rainfed) LK92-11 8.03 3,871 7,940 4,069 1.05
Khon Kaen 3 8.85 4,117 9,447 5,330 1.29
18-3-6 KKO7-037 11.90 8,859 9,888 1,029 0.12
(irrigated) LK92-11 12.22 8,955 12,399 3,444 0.38
Khon Kaen 3 9.71 8,202 10,058 1,855 0.23
27-3-6 KKO7-037 13.49 9,559 11,224 1,664 0.17
(irrigated) LK92-11 11.34 8,914 10,950 2,035 0.23

Khon Kaen 3 10.48 8,657 11,123 2,466 0.28




Table 23 Economic return analysis for 3 years on Kamphaengsaen Soil Series at Jorakhe
Samphan Subdistrict, U-thong District, Suphan Buri Province during 2018/2019 cropping

season as affected by different means of water, fertilizer and cultivar management

Main plot Sub plot Yield Total cost Income Benefit BCR
(ton/rai) (bath/rai) (bath/rai) (bath/rai) (%)

15-3-6 (18-3-6) KKO7-037 36.85 12,517 29,417 16,899 1.35
(rainfed) LK92-11 36.24 12,334 35,854 23,519 1.91
Khon Kaen 3 44,72 14,878 46,652 31,774 2.14

15-3-6 (18-3-6) KKO7-037 46.28 19,173 37,479 18,305 0.95
(irrigated) LK92-11 ar.17 19,440 45,497 26,057 1.34
Khon Kaen 3 47.24 19,461 48,508 29,046 1.49

22.5-3-6 (27-3-6)  KK07-037 51.05 20,827 40,344 19,517 0.94
(irigated) LK92-11 45.69 19,219 44,648 25,429 1.32
Khon Kaen 3 48.30 20,002 50,591 30,588 1.53

Means in () are ratoon fertilizer recommendations
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Figure 1  Pattern of water requirement of plant cane and rainfall at Jorakhe

Samphan Subdistrict, U-thong District, Suphan Buri Province
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Figure 2

Air temperature and weekly rainfall during 2017/2018 cropping season
at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province
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at Jorakhe Samphan Subdistrict, U-thong District, Suphan Buri Province






