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ABSTRACT

Sugarcane yield in Thailand was low due to the diversity of the environments and
crop managements. Yield gap was analyzed to increase sugarcane vyields in Suphan Buri
province. The potential of the area and yield differentiation were applied for analyzing
technology to increase sugarcane yields. An environment of sugarcane productions was
implemented by creating from the group map of soil series, climate zone and sugarcane
planting area. Then, SMU was used as input to the CANEGRO model in DSSAT V4.7 to find
the potential of the area. U-Thong 84-10 variety was used as a representative of the group of
very curved leaves, U-Thong 12 variety as representatives of the group of set leaves and broken
top leaves and U-Thong 1 3 variety as representatives of the group of set leaves. Crop
managements were simulated by using KKO7-037 variety. The climate data in the past 30-
years of Suphan Buri province, soil data and data of farmers' management were collected
and compared with the experimental field and the farmer fields. The experimental field was
planted and harvesting during January — December 2017. Data were randomly collected from
7 farmer fields for the actual yields. Yield data and crop management of farmer fields were

recorded. The yield gap was analyzed between the attainable yields and actual yields. The



causes of differences were analyzed using by the CANEGRO model and crop management
data from observation. The results showed that sugarcane planting areas in Suphan Buri
province was 571,588 rais. 81 SMUs were created from Simulation Mapping Unit: SMU).
Attainable yield was 34.57 tons per rai, actual yield was 19.56 tons per rai and yield gap was
15.01 tons per rai. The Yield gap was quite high. There was high potential of yield increase of
farmers. The guidelines for yield improvements were water management and selection of
sugarcane varieties that were suitable for the area conditions. Therefore, technology of water
management and sugarcane varieties were possible to increase sugarcane vyields in the

Suphan Buri planting area.

Key words : Yield gaps analysis, Sugarcane yield, Suphan Buri province
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Picture 1 Sugarcane planting area in Suphan Buri province

Picture 2 Soil groups were found in sugarcane planting areas in Suphan Buri Province



Picture 3 Weather stations were found in sugarcane planting areas in Suphan Buri Province

Picture 4 Simulation Mapping Unit (SMU) of Sugarcane Planting Area in Suphan Buri Province



Picture 5 80% of the sugarcane planting area in Suphan Buri province is derived from

the accumulation of each SMU area according to the principle of Pareto principle
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(F9ee1Y 4 liaw) kard1uiudasens (Soeeny 11 Wwaw) WUl deeiugenes 84-10 duniadene

wardwILaweNaINNIIMUGEVIaY 12 uavgnes 13 (Table 2 and 3)

Table 1  Soil chemical properties before planting at a depth 0-30 cm at Suphan Buri Field
Crops Research Center in 2017

Data Depth 0-30 cm
pH' 6.60
Organic matter” (%) 1.36
Electro conductivity (ds/m) 0.13
Available phosphorus® (mg/kg) 69
Exchangeable potassium4 (mg/kg) 140

! Peech (1965) soil : water = 1:1  ? Walkley and Black (1965)
® Bray and Kurtz (1945) * Schollenberger and Simon (1945)

Table 2 Growths of sugarcane at 4 months old at the Suphan Buri Field Crops Research
Center in 2017

Data U-Thong 84-10 U-Thong 12 U-Thong 13
Number of shoots per stool 5.7 4.6 45
Main stalk height (cm) 38 30 32
Leaf number per stalk 15 13 11

Table 3 Growths of sugarcane at 11 months old at the Suphan Buri Field Crops Research
Center in 2017

Data U-Thong 84-10 U-Thong 12 U-Thong 13
Number of shoots per stool 1.50 1.00 0.25
Main stalk height (cm) 236 159 233

Stalk diameter (cm) 2.83 2.86 2.75




Leaf number per stool 106 62.5 63.8

Stalk number per stool 4.75 2.75 3.75
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ANUAIRU LIUREINUNTLEELIAT 8 Lhau (Table 4)

Table 4  Dry weight (¢) at 4 and 8 months old at Suphan Buri Field Crops Research Center

in 2017
U-Thong 84-10 U-Thong 12 U-Thong 13
pata 4 months 8 months 4 months 8 months 4 months | 8 months
Leaves 75 429 80 368 90 441
Leaf sheath 100 325 95 241 315 349
Stalk 225 1,158 165 845 525 1,940
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Table 5  Yield and yield components of sugarcane at the Suphan Buri Field Crops
Research in 2017



Yield and yield components U-Thong 84-10 U-Thong 12 U-Thong 13

Stalk length (cm) 272 200 283

Stalk diameter (cm) 2.95 3.08 3.00

Number of internodes per stalk 33.0 30.3 27.0

Number of stalk per rai 9,920 6,642 6,560

Average yield (ton/rai) 11.06 6.52 9.25

CCS 14.55 13.55 14.00
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Table 6  Basic information of target farmers

Coordinates Total Seed cane
Name Location areas rate Variety
X Y (rai) (Bundle/rai)
1. Mr. Lamai 61/1 Moo. 6 594572 1581324 200 70 U-Thong
Srikumtha Sayaisom subdistrict (big farm) 15
U-Thong district
Suphan Buri province
2. Mr. Sawit 139 Moo. 2 589979 1579844 150 80 LK 92-11,
Prathummasoot Jorakhesamphan (middle Khon
subdistrict farm) Khan 3
U-Thong district
Suphan Buri province
3. Mr. Phean 7 Moo. 1 588668 1582325 60 70 LK 92-11
Prathummasoot Jorakhesamphan (middle
subdistrict farm)

U-Thong district

Suphan Buri province




4. Mr. Satorn 153 Moo. 6 593981 1580053 18 100 LK 92-11
Pinkaew Sayaisom subdistrict (small
U-Thong district farm)

Suphan Buri province

5. Ms. Daowan 54 Moo. 5 593398 1578419 10 100 LK 92-11
Jaiyangyeon Sayaisom subdistrict (small
U-Thong district farm)

Suphan Buri province

6. Mr. Sanong 109 Moo. 6 594083 1580707 16 100 U-Thong
Thongkraloa Sayaisom subdistrict (small 12
U-Thong district farm)

Suphan Buri province

7. Ms. Payom 178 Moo. 6 592955 1580745 15 90 Khon
Soonjao Sayaisom subdistrict (small Khan 3
U-Thong district farm)

Suphan Buri province

Table 7 Sugarcane planting information of target farmers

Planting
Name Planting Soil preparation Fertilizer application
method
1. Mr. Lamai 1.5x0.5 m.  two tillage with sugar planter, - 1*" time, 15-15-15, 16-16-8, 46-0-0
Srikumtha cliff 3and 7 Double row  or else 100 kg/rai with planting or

planting after planting about 1-1.5 months.
- 2" time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 ke/rai.
2. Mr. Sawit 1.5x0.5 m.  two tillage with sugar planter, - 1°" time, 15-15-15, 16-16-8, 46-0-0
Prathummasoot cliff 3 and 7 Double row  or else 100 kg/rai with planting or

planting after planting about 1-1.5 months.



3. Mr. Phean

Prathummasoot

4. Mr. Satorn

Pinkaew

5. Ms. Daowan

Jaiyangyeon

6. Mr. Sanong
Thongkraloa

7. Ms. Payom

Soonjao

1.5x0.5 m.

1.5x0.5 m.

1.5x0.5 m.

1.5x0.5 m.

1.5x0.5 m.

two tillage with
cliff 3and 7

two tillage with
cliff 3and 7

two tillage with
cliff 3and 7

two tillage with
cliff 3and 7

two tillage with
cliff 3 and 7

man labor,
Double row

planting

man labor,
Double row

planting

man labor,
Double row

planting

sugar planter,
Double row

planting

man labor,
Double row

planting

- 2" time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 ke/rai.

- 1% time, 15-15-15, 16-16-8, 46-0-0
or else 100 kg/rai with planting or
after planting about 1-1.5 months.
- 2" time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 kg/rai.

- 1% time, 15-15-15, 16-16-8, 46-0-0
or else 100 keg/rai with planting or
after planting about 1-1.5 months.
- 2™ time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 kg/rai.

- 1™ time, 15-15-15, 16-16-8, 46-0-0
or else 100 kg/rai with planting or
after planting about 1-1.5 months.
- 2™ time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 ke/rai.

- 1% time, 15-15-15, 16-16-8, 46-0-0
or else 100 kg/rai with planting or
after planting about 1-1.5 months.
- 2" time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 kg/rai.

- 1% time, 15-15-15, 16-16-8, 46-0-0
or else 100 kg/rai with planting or
after planting about 1-1.5 months.
- 2™ time, 15-15-15 or 46-0-0 after
planting 3 -5 months with rate
50-100 kg/rai.

Tuiindeyan1siasgiiulavesdeemuszesnsiasyiiuls steaziduauansly (Table 8-12)
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Table 8 Germination, white leaf disease data and amount of weeds at 4 5 days after

planting
Name Germination (%) White leaf disease Amount of weeds
1. Mr. Lamai Srikumtha 95 no few
2. Mr. Sawit Prathummasoot 90 no few
3. Mr. Phean Prathummasoot 95 no few
4. Mr. Satorn Pinkaew 93 no few
5. Ms. Daowan Jaiyangyeon 90 no few
6. Mr. Sanong Thongkraloa 85 no few
7. Ms. Payom Soonjao 90 no few

Table 9 Amount of weeds, weed and insect control and other managements at 60 days

after planting

Name Amount Weed control  Disease and insect Other managements
of weeds
1. Mr. Lamai Srikumtha few chemical no no
. Mr. Sawit Prathummasoot control and
. Mr. Phean Prathummasoot man labor

. Mr. Satorn Pinkaew
. Ms. Daowan Jaiyangyeon

. Mr. Sanong Thongkraloa

~N O 00 A LW DN

. Ms. Payom Soonjao

Table 10 Amount of weeds, weed control, disease, insect, number of shoots per stool,

height and leaf at 180 days after planting



Name Amount Weed | Disease and | Number of shoots | Height Leaf
of weeds | control insect per stool (cm)

1. Mr. Lamai Srikumtha few no no 2.0 180 55
2. Mr. Sawit 4.5 170 5.0
Prathummasoot
3. Mr. Phean 5.0 175 55
Prathummasoot
4. Mr. Satorn Pinkaew 5.0 160 55
5. Ms. Daowan 4.5 165 5.0
Jaiyangyeon
6. Mr. Sanong 3.0 160 7.0
Thongkraloa
7. Ms. Payom Soonjao 5.0 185 7.0

Table 11 Amount of weeds, weed control, disease, insect, number of shoots per stool,

height and leaf at 240 days after planting

Name Amount Weed Disease Number of shoots | Height Leaf
of weeds | control | and insect per stool (cm)

1. Mr. Lamai Srikumtha few no no 1.0 240 7.5
2. Mr. Sawit 2.0 240 7.0
Prathummasoot
3. Mr. Phean 2.0 250 6.5
Prathummasoot
4. Mr. Satorn Pinkaew 1.5 250 6.5
5. Ms. Daowan 1.0 245 7.0
Jaiyangyeon
6. Mr. Sanong 0.0 250 8.0
Thongkraloa
7. Ms. Payom Soonjao 20 255 8.0




Table 12 Amount of weeds, weed control, disease, insect, number of shoots per stool,

height and leaf at 300 days after planting

Disease
Amount Weed Number of shoots | Height
Name and Leaf
of weeds | control per stool (cm)
insect
1. Mr. Lamai Srikumtha few no no 0.0 290 7.5
2. Mr. Sawit 0.0 280 7.0
Prathummasoot
3. Mr. Phean 0.0 275 6.5
Prathummasoot
4. Mr. Satorn Pinkaew 0.0 280 6.5
5. Ms. Daowan 0.0 280 7.0
Jaiyangyeon
6. Mr. Sanong 0.0 290 8.0
Thongkraloa
7. Ms. Payom Soonjao 0.0 290 8.0

NN15IATITRY09I19909NanAn (Yield gap, YG) se¥I1sHananina53zla (Attainable
yield; ATY) Aunanan?iinensnslnass (Actual yield; ACY) wuan ATY faadewminiu 34.57 ausols
uaz ACY fatade 19.56 dumsls Iaeila1 YG windu 15.01 fiudsls (picture 6) 1Ho991nA1 YG AN
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a a v v g v ) ) P~ o a Yo v v
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Picture 6 Yield gap of sugarcane production in Suphan Buri province
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