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ABSTRACT

This research aims to investicate methodology that increased sugarcane
production efficiency by handling on water and nutrient management and
appropriate variety. The research was conducted in Loamy Sand Soil, Sa Kaeo
province in 2017 and employed Split plot design with four replications including with
3 levels of water and nutrient management for Main plot; 1) 15-6-12 kg of N-P,Os-
K,O/rai under rain fed condition 2) 15-6-12 kg of N-P,0s-K,O/rai with drip irrigation
and 3) 22.5-6-12 kg of N-P,Os-K,O/rai  (1.5N-P-K) with drip irrigation. Sub plot
comprised of 3 sugarcane varieties/clone; 1) clone KK07-037 2) LK 92-11 and 3) Khon
kaen 3. The results showed that plant cane variety Khon kaen 3 gave the highest
plant height, average yield and brix. Moreover, applied 15-6-12 kg of N-P,0s-K,O/rai
with drip irrigation was the most efficient treatment for increasing sugarcane
production, resulting in highest net profit 3,060 baht/rai and highest benefit cost ratio
(BCR). In the other hand, the results showed highest income 14,357 baht/rai and
highest net profit 3,306 baht/rai was found in Khon Kaen 3, but it showed low BCR in
Khon Kaen 3, thus was not a very good for investment. For first ratoon, we found
relationship between varieties, water and nutrient management, and stalks/rai.
Applied 15-6-12 kg of N-P,0s-K,O/rai under rain fed condition was the greatest

efficient treatment that increased sugarcane yield, hence highest net profit 4,675



baht/rai and highest BCR were also found in this treatment. Furthermore, planting
LK92-11 variety resulted in highest net income 11,688 baht/rai, highest net profit

5,770 baht/rai, and highest BCR thus it was a worthwhile investment.
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Table 1 Characteristics of Bung Chanang soil series at Sa Kaeo Province before

planting sugarcane in 2017/2018

Soil pH! Organic>  Available P? Exchangeable K*  Textural®
depth matter (mg/ke)
(soil: water 1:1) (mg/ke) class
(cm) (%)

48P 0196630E 1501433N Altitude 40 msl
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0-20 54 1.50 50 80 Loamy Sand

20-50 5.6 1.05 11 20 Loamy Sand

! Peech (1965) soil : water = 1:1 2 Walkley and Black (1965)
3 Bray and Kurtz (1945) ¢ Schollenberger and Simon (1945)

> Hydrometer method

Table 2 Characteristics of Soil profile in Bung Chanang soil series at Wattana

Nakhon District Sa Kaeo Province

Depth (cm) pH! OMm? AvaiP®  Exch.K* Texture® Bulk density
o (mg/ke)  (meg/ke) (o/em?)
0-28 6.4 0.66 3 40 Sandy Loam -
28-59 6.3 0.39 1 12 Sandy clay loam 1.60
59- 126 8.4 0.40 1 16 Sandy clay loam 1.58

1 peech (1965) 2Walkley and Black (1934) ° Bray and Kurtz (1945)

¢ Schollenberger and Simon (1945) > Hydrometer method

Source : Laboratory of Rayong Field Crop Research Cente

Table 3 Stalk height of the 11-month plant cane grown on Bung Chanang Soil Series
at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province in
2017 cropping season under different means of water, fertilizer and cultivar

management (unit: cm)

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 326 356 336 339 a
LK92-11 244 263 261 256 c

KK3 306 309 299 305 b




Average 292 b 309 a 299 ab 300

CV (a) 9.30% CV (b) 13.00% F-test: A =* B =** AxB = ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan
Multiple Range Test (DMRT), * : Significant at 5% level of probability, **: Significant at 1% level of probability, ns: Not

significant

Table 4 Stalk height at harvest of the 1° ratoon cane on Bung Chanang Soil Series
at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province
in 2018 cropping season under different means of water, fertilizer and

cultivar management (unit: cm)

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 260 279 278 273
LK92-11 255 261 281 265
KK3 266 260 274 267
Average 260 267 278 267

CV (@) 9.00% CV (b)9.00% F-test: A =ns, B =ns, AxB = ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT) ns: Not significant

Table 5 Number of stalk per rai of the 11-month plant cane grown on Bung Chanang
Soil Series at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo

Province in 2017 cropping season

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 9,906 9,452 10,845 10,575
LK92-11 9,451 10,321 11,546 9,962

KK3 10,844 10,114 10,884 11,091




Average 10,068 10,877 10,683 10,543

CV (a) 8.80% CV (b)10.00% F-test: A=ns, B =ns, AXB =ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT), ns: Not significant

Table 6 Number of stalk per rai at harvest of the 1 ratoon cane on Bung Chanang
Soil Series at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo
Province in 2018 cropping season under different means of water, fertilizer

and cultivar management

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 5,580 a 6,409 a 6,608 a 6,199
LK92-11 12,800 ab 11,604 b 13,066 a 12,491
KK3 10,953 ab 12,257 a 10,182 b 11,131
Average 9,778 10,090 9,952

CV(a) 21.10% CV (b) 9.40 % F-test: A=**B=ns, AxB="*

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan
Multiple Range Test (DMRT), * : Significant at 5% level of probability, **: Significant at 1% level of probability, ns: Not

significant

Table 7 Millable cane yield of the 11-month plant cane grown on Bung Chanung Soil
Series at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo
Province in 2017 cropping season under different means of water, fertilizer

and cultivar management (unit: t/rai)

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 13.73 16.03 14.65 14.80 a
LK92-11 11.13 14.03 12.13 1243 b

KK3 15.98 16.90 14.38 15.75 a




Average 13.61b 15.65 a 13.72 b 14.33

CV (a) 11.80% CV (b) 11.10% F-test: A=* B =** AxB =ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan
Multiple Range Test (DMRT), * : Significant at 5% level of probability, **: Significant at 1% level of probability, ns: Not

significant

Table 8 Millable cane yield of the 1 ratoon cane on Bung Chanang Soil Series at
Non Mak Kheng Sub-district, Wattana Nakhon District, SaKaeo Province in
2018 cropping season under different means of water, fertilizer and cultivar

management (unit: t/rai)

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 4.69 a 6.03 a 6.20 a 5.64
LK92-11 10.39 a 9.44 a 10.53 a 10.18
KK3 10.00 b 12.06 a 9.85b 10.64
Average 8.36 9.18 8.86

CV (@) 17.70% CV (b) 12.40% F-test: A=** B =ns, AxB="*

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan
Multiple Range Test (DMRT), * : Significant at 5% level of probability, ** : Significant at 1% level of probability, ns: Not

significant

Table 9 Degree Brix of the 11-month plant cane grown on Bung Chanung Soil Series
at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province in

2017 cropping season under different means of water, fertilizer and cultivar

management
Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate
KKO7-037 18.1 18.2 18.3 182 b

LK92-11 19.7 19.7 20.2 199 a



KK3 17.9 19.1 20.3 19.1 ab

Average 18.5 19.0 19.6 19.1

CV (a) 8.90% CV (b) 6.50% F-test: A=ns, B =% AxB =ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT) * : Significant at 5% level of probability, ns: Not significant

Table 10 Degree Brix of the 1% ratoon cane on Bung Chanang Soil Series at Non Mak
Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province in 2018 cropping

season under different means of water, fertilizer and cultivar management

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 23.1 22.6 232 23.0
LK92-11 225 22.0 20.2 21.6
KK3 23.2 24.1 22.6 233
Average 22.9 22.9 22.0

CV (@) 7.20% CV(b)8.70% F-test: A=ns, B =ns, AxB = ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: Not significant

Table 11 CCS of the 11-month plant cane grown on Bung Chanang Soil Series at Non
Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province in 2017

Sugarcane Water and fertilizer managemant Average

Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 8.88 10.24 10.07 9.73



LK92-11 11.39 11.85 12.27 11.84

KK3 10.69 10.25 10.88 10.58

Average 10.32 10.78 11.07 10.12

CV (a) 15.60% CV (b) 9.80% F-test: A =ns, B =ns, AxB =ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT) ns: Not significant

Table 12 CCS of the 1°! ratoon cane on Bung Chanang Soil Series at Non Mak Kheng
Sub-district, Wattana Nakhon District, Sa Kaeo Province in 2018 cropping

season under different means of water, fertilizer and cultivar management

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO07-037 11.91 13.70 11.91 1251 b
LK92-11 14.60 15.66 15.40 15.22 a
KK3 13.29 13.56 14.85 13.90 ab
Average 13.26 14.30 14.05 13.87

CV (@) 11.40% CV (b) 9.40% F-test: A =ns, B =** AxB =ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: Not significant

Table 13 Sugar yield of the 11-month plant cane grown on Bung Chanang Soil Series
at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province in



2017 cropping season under different means of water, fertilizer and cultivar

management (unit: kg/rai)

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KK07-037 1,234 1,664 1,495 1,464
LK92-11 1,268 1,693 1,506 1,489
KK3 1,707 1,744 1,559 1,670
Average 1,403 1,700 1,520 1,541

CV (@) 25.40% CV (b) 16.80% F-test: A=ns, B =ns, AxB = ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT), ns: Not significant

Table 14 Sugar yield of the 1% ratoon cane on Bung Chanang Soil Series at Non Mak

Kheng Sub-district, Wattana Nakhon District, Sa Kaeo Province in 2018

cropping season under different means of water, fertilizer and cultivar

management (unit: kg/rai)

Sugarcane Water and fertilizer managemant Average
Cutivar/clone 15-6-12+rainfed 15-6-12+irrigate 22.5-6-12+irrigate

KKO7-037 546 824 744 705 b
LK92-11 1,508 1,471 1,623 1,534 a
KK3 1,329 1,651 1,462 1,480 a
Average 1,128 1,315 1,276 1,239

CV (@) 15.70% CV (b) 18.30% F-test: A=ns, B =** AxB =ns

Means followed by the same letter within a column are not significantly different at 5% level of probability using Duncan

Multiple Range Test (DMRT), ** : Significant at 1% level of probability, ns: Not significant



Table 15 Economic return of the 11-month plant cane grown on Bung Chanang Soil
Series at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo
Province in 2017 cropping season under different means of water,

fertilizer and cultivar management

15-6-12 (Rainfed) 15-6-12 (Drip Irrigation) 22.5-6-12 (Drip Irrigation)

KKO7-037  LK92-11 KK3 KKO7-037  LK92-11 KK3 KKO7-037  LK92-11 KK3

1. Cost

Land preparation 700 700 700 700 700 700 700 700 700
Planting 600 600 600 600 600 600 600 600 600
Seed 2250 2250 2,250 2,250 2,250 2,250 2,250 2,250 2,250
Weeding 600 600 600 600 600 600 600 600 600
Fertilizer 951 951 951 951 951 951 1,144 1,144 1,144

Labour cost for

fertilization 200 200 200 200 200 200 200 200 200
Water supply 0 0 0 1100 1100 1100 1100 1100 1100
Irrigation system 0 0 0 3640 3640 3640 3640 3640 3640
Harvest 4,119 3,339 4,794 4,809 4,209 5,070 4,395 3,639 4,314
Total (Bath/rai) 9,420 8,640 10,095 14,851 14,251 15,112 14,629 13,873 14,548
2.Yield (t/rai) 13.73 11.13 15.98 16.03 14.03  16.90 14.65 12.13  14.38
3. CCS 8.88  11.39 10.69 10.24 11.85 10.25 10.07 12.27  10.88
4.Retumn 12,082 10,611 14,645 14,310 13,717 15095 12946 12,128 13,323

5.Net return 2,662 1,971 4,549 -541 -534 -17 -1,683  -1,745 -1,226




15-6-12 (Rainfed)

KKO7-037  LK92-11

KK3

15-6-12 (Drip Irrigation)

KKO7-037

LK92-11

KK3

22.5-6-12 (Drip Irrigation)

KKO7-037

LK92-11

KK3

6.BCR

(Netreturn/Gross cost)

0.28

0.23

0.45

-0.04

-0.04

-0.00

-0.12

-0.13

-0.08

Table 16 Economic return of the 11-month plant cane grown on Bung Chanang Soil

Series at Non Mak Kheng Sub-district, Wattana Nakhon District, Sa Kaeo

Province in 2018 cropping season under different means of water, fertilizer

and cultivar management

15-6-12 (Rainfed)

15-6-12 (Drip Irrigation)

22.5-6-12 (Drip Irrigation)

KKO7-037  LK92-11 KK3 KKO7-037  LK92-11 KK3  KKO7-037  LK92-11 KK3
1. Cost

Land preparation 0 0 0 0 0 0 0 0 0
Planting,seed 0 0 0 0 0 0 0 0 0
Weeding 600 600 600 600 600 600 600 600 600
Fertilizer 951 951 951 951 951 951 1,144 1,144 1,144
Labour cost for

fertilization 200 200 200 200 200 200 200 200 200
Water supply 0 0 0 1,100 1,100 1,100 1,100 1,100 1,100
Irrigation system 0 0 0 500 500 500 500 500 500
Harvest 1,407 3,117 3,000 1,809 2,832 3,618 1,860 3,159 2,955
Total (Bath/rai) 3,158 4,868 4,751 5160 6,183 6,969 5,404 6,703 6,499
2.Yield (t/rai) 4.69 10.39 10.00 6.03 9.44 12.06 6.20 10.53 9.85



15-6-12 (Rainfed)

15-6-12 (Drip Irrigation)

22.5-6-12 (Drip Irrigation)

KKO7-037  LK92-11 KK3 KK07-037  LK92-11 KK3  KKO7-037  LK92-11 KK3
3. CCS 1191 14.60 13.29 13.70  15.66 13.56 11.91 15.40 14.85
4.Return 4600 11,667 10,537 6,484 11,128 12,880 6,081 12,269 11,190
5.Net return 1,442 6,798 5,786 1,324 4,945 5910 677 5,566 4,692
6.BCR
(Netreturn/Gross cost) 0.46 1.40 1.22 0.26 0.80 0.85 0.13 0.83 0.72

Table 17 Amount of rainfall, water requirement and supplement water for plant

cane production on Bung Chanang Soil Series at Non Mak Kheng Sub-district, Wattana

Nakhon District, Sa Kaeo Province in 2017 cropping season under different means of

water, fertilizer and cultivar management

Week Period Date of Weekly ETc Weekly Supplement
irrigation (mm) rainfall water (mm)
(mm)
0 4/2/17-5/3/17 - - - 80
1 6/3/17 — 12/3/17 7/3/17 18.66 15.06 3.05
2 13/3/17 - 19/3/17 - 23.08 27.60 0
3 20/3/17 - 26/3/17 - 22.82 39.60 0
4 27/3/17 - 2/4/17 - 22.21 38.20 0
5 3/4/17 - 9/4/17 10/4/17 22.15 17.40 a7
6 10/4/17 - 16/4/17 17,19/4/17 23.21 0 23.21




Week Period Date of Weekly ETc Weekly Supplement
irrigation (mm) rainfall water (mm)
(mm)
7 17/4/17 - 23/4/17 24/4/17 23.84 16.20 7.65
8 24/4/61 - 30/4/61 1/5/17 24.64 5.20 19.42
9 1/5/17 = 7/5/17 - 25.19 33.40 0
10 8/5/17 - 14/5/17 - 24.54 54.80 0
11 15/5/17 - 21/5/17 22/5/17 24.28 14.80 9.47
12 22/5/17 - 28/5/17 - 24.56 122.0 0
13 29/5/17 - 4/6/17 - 23.56 88.40 0
14 5/6/17 - 11/6/17 - 22.73 79.00 0
15 12/6/17 - 18/6/17 8/6/17 23.60 0.60 22.96
16 19/6/17 - 25/6/17 26,28/6/17 24.25 0.80 23.46
17 26/6/17- 2/7/17 - 24.30 13.80 10.50
18 3/7/61 -9/7/61 - 23.47 59.40 0
19 10/7/61 - 16/7/61 - 23.40 42.00 0
20 17/7/17 - 23/7/17 - 23.70 86.17 2.38
21 24/7/17 - 30/7/17 - 47.16 82.40 0
22 31/7/17 - 6/8/17 7,9/8/17 60.07 17.20 42.80
23 7/8/17 - 13/8/17 14/8/17 60.10 39.80 22.30
24 14/8/17- 20/8/17 21,23/8/17 59.33 2.40 56.90
25 21/8/17 - 27/8/17 28/8/17 58.23 34.60 23.60




Week Period Date of Weekly ETc Weekly Supplement
irrigation (mm) rainfall water (mm)
(mm)

26 28/8/17 - 3/9/17 11/9/17 57.06 24.20 32.80

27 4/9/17 - 10/9/17 29,30/11/61 59.97 42.40 17.50

28 11/9/17-17/9/17 18/9/17 58.79 48.20 10.60

29 18/9/17-24/9/17 25/9/17 56.44 35.80 20.60

30 25/9/17-1/10/17 - 56.45 51.80 0

31 2/10/17-8/10/17 - 55.06 83.8 0

32 9/10/31-15/10/17 16,18/10/17 56.16 24.20 31.9

33 16/10/17-22/10/17 23,25/10/17 56.20 9.40 46.80

34 23/10/17-29/10/17 30/10/17 56.24 2.20 54.07

35 30/10/17-5/11/17 6,8/11/17 54.36 0 54.32

36 6/11/17-12/11/17 13/11/17 53.50 40.0 13.50

37 13/11/17-19/11/17 20,22/11/17 55.63 0.40 55.23

38 20/11/17-26/11/17 27,29/11/17 51.75 9.90 41.89

39 27/11/17-3/12/17 4,6/11/17 38.02 0 38.03

40 4/12/17-10/11/17 11,13/11/17 35.61 0 35.64

41 11/12/17-17/12/17 18,20/11/17 36.06 3.6 32.43
37U 1,249.1 835.84

Table 18 Amount of rainfall, water requirement and supplement water for plant

cane production on Bung Chanang Soil Series at Non Mak Kheng Sub-district, Wattana




Nakhon District, Sa Kaeo Province in 2018 cropping season under different means of

water, fertilizer and cultivar management

Week Period Date of Weekly ETc Weekly Supplement
irrigation (mm) rainfall water (mm)
(mm)
1 14/2/61 - 22/2/61 23/2/61 6.22 0 6.26
2 23/2/61 - 1/3/61 2/3/61 620 0 6.17
3 2/3/61 - 8/3/61 9/3/61 6.73 2.60 4.12
4 9/3/61 - 15/3/61 - 6.27 14.60 0
5 16/3/61 - 22/3/61 23/3/61 18.39 7.80 2.30
6 23/3/61 - 29/3/60 30/3/61 22.77 1.00 21.73
7 30/3/60 - 5/4/61 6/4/61 22.97 0.80 22.14
8 6/4/61 — 12/4/61 - 2291 32.80 0
9 13/4/61 - 19/4/61 - 23.29 51.42 0
10 20/4/61 - 26/4/61 27/4/60 23.74 0.09 23.62
11 27/4/61 - 3/5/61 - 21.88 128.20 0
12 4/5/61 - 10/5/61 - 23.72 36.06 0
13 11/5/61 - 17/5/61 18/5/61 24.29 0.87 23.46
14 18/5/61 - 24/5/61 - 24.19 38.40 0
15 25/5/61 - 1/6/61 1/6/61 48.66 114.04 0
16 8/6/61 - 21/6/61 - 46.45 68.54 0
17 22/6/61 -5 /7/61 - 47.66 25.37 2.64
18 6/7/61 - 19/7/61 - 47.54 261.17 0




Week Period Date of Weekly ETc Weekly Supplement
irrigation (mm) rainfall water (mm)
(mm)
19 20/7/61 - 2/8/61 - 48.41 93.43 0.30
20 3/8/61 - 16/8/61 - 105.74 86.17 2.38
21 17/8/61 - 30/8/61 - 114.75 150.66 3.11
22 31/8/61 - 13/9/61 - 115.74 113.6 2.26
23 14/9/61 - 26/9/61 - 115.76 85.2 1.72
24 27/9/61 - 11/10/61 22/10/61 115.32 135.88 257
25 12/10/61 - 25/10/61 8,14,15/11/61 114.16 44.18 8.51
26 26/10/61 - 8/11/61 - 110.35 2.6 13.23
27 9/11/61 - 22/11/61 29,30/11/61 115.08 0 13.84
37 1,495.48 160.36

12. A1ARUIN




Figure 1 Soil profile characteristic of Bung Chanung Soil Series
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Figure 2 Rainfall and water requirement of plantcane

at Sa Kaeo Province




