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ABSTRACT : The research was conducted inirrigated area, Ubon Ratchathani
province during 2016-2018. In 2016-2017, Randomized complete block design with three
replication was used in this experiment. Nine treatments were 1) chemical fertilizer at the rate
of 0-0-8 kg/rai N-P,05-K,O 2) chemical fertilizer at the rate of 4-8-8 kg/rai N-P,05-K,O 3) chemical
fertilizer at the rate of 8-8-8 kg/rai N-P,05-K,O 4) chemical fertilizer at the rate of 16-16-8 kg/rai
N-P,0s-K,O 5) chemical fertilizer at the rate of 16-0-8 kg/rai N-P,0s-K,O 6) chemical fertilizer at
the rate of 16-4-8 kg/rai N-P,O5-K,O 7) chemical fertilizer at the rate of 16-8-0 kg/rai N-P,05-K,O
8) chemical fertilizer at the rate of 16-8-4 kg/rai N-P,05-K,O and 9) no fertilizer. In 2016, the soil
chemical properties before planting including pH, organic matter, available phosphorus and
exchange potassium were low. After harvesting, the soil was still acidity while organic matter
and nitrogen level were increased in all treatments. The available phosphorus and exchange
potassium were still low same as before planting. The yield of all treatments with fertilizer and
unfertilized were not different between 38.3-52.9 kg/rai. The yield component applying
chemical fertilizer at the rate of 16-8-0 kg/rai N-P,Os-K,O gave highest 1,000 seeds weight. The
application of fertilizer at the rate of 16-8-0, 16-8-4 and 16-8-8 kg/rai N-P,05-K,O showed highest
of pod number and node per plant. However, harvested plant numberwas not different in all
treatments. The growth rates showed that chemical fertilizer at the rate of 8-8-8, 16-8-0 and 16-
8-8 kg/rai N-P,0s-K,O gave highest harvested plant height while unfertilized has lowest plant
height. In 2017, the soil chemical properties before planting and harvesting were less change.
The sesame yields were not different in all treatments between 31.48-64.30 kg/rai. The sesame

yields were variable caused by epidemic of bugs in flowering stage. The yield components



including 1,000 seeds weight, harvested plant number and pod number were not different. The
growth rates ofharvested plant height were not different between 92.6-117.8 cm. In 2018, the
effective treatments of the results from 2016-2017 were selected for field trial. The
experimental plot size was 20x20 m. with no experimental design. Four treatment included 1)
chemical fertilizer at the rate of 4-8-8 kg/rai N-P,05-K,O 2) chemical fertilizer at the rate of 16-8-
8 kg/rai N-P,O5-K,O 3) chemical fertilizer at the rate of 16-8-0 kg/rai N-P,Os-K,O and 4) no
fertilizer. The result showed that the soil chemical properties before planting including pH,
organic matter, available phosphorus and exchange potassium were 5.16 percent, 0.81 percent,
8.42 mg/kg and 18.40 mg/kg, respectively. The soil chemical properties of fertilized treatment
after harvesting had higher acidity. The chemical fertilizer at the rate of 4-8-8 kg/rai N-P,O5-K,O
provided more organic matter in soil. The available phosphorus and exchange potassium in all
treatments were less change. The chemical fertilizer at the rate of 4-8-8 kg/rai N-P,0s-K,O gave
highest yield of sesame with 53.29 kg/rai. It was higher more than unfertilized treatment 63
percent. The yield components of applying chemical fertilizer gave highest pod number per
plant and node number per plant. However, the 1,000 seeds weight of all treatments were
similar, ranged between 3.13-3.22 grams. The growth rates were measured withharvested plant
height. The application of chemical fertilizer at the rate of 4-8-8 kg/rai N-P,O5-K,O had highest
plant height with 116.3 cm. The unfertilized treatment gave lowest plant height with 66.5 cm.
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Table 1 Chemical soil properties before sesame planting from the experimental field of effect of

chemical fertilizer on sesame grown in irricated areas in 2016.

Replication pH oM N Avai.P Exch.K
(%) (%) (mg/kg) (mg/kg)
R1 4.62 0.76 0.038 1.10 30.39
R2 4.67 0.78 0.039 0.84 24.53
R3 4.55 0.86 0.043 0.78 30.68
R4 4.58 0.83 0.042 0.97 27.56
Average 4.61 0.81 0.041 0.92 28.29

Table 2 Chemical soil properties after sesame plantingfrom the experimental field of effect of

chemical fertilizer on sesame grown in irrigated areas in 2016.

Treatments pH oM N Avai.P Exch.K

(%) (%) (mg/kg) (mg/kg)

0-8-8 kg/rai N-P,05-K,0O 4.24 1.37 0.069 1.61 29.71
4-8-8 kg/rai N-P,05-K,0O 4.39 1.35 0.068 2.19 26.48
8-8-8 kg/rai N-P,05-K,0 4.14 1.19 0.060 1.55 18.31
16-8-8 kg/rai N-P,0s-K,0 4.00 1.28 0.064 2.38 19.76
16-0-8 kg/rai N-P,05-K,0 4.29 1.33 0.067 1.34 26.33
16-4-8 kg/rai N-P,05-K,0 4.33 1.30 0.065 2.48 23.13
16-8-0 kg/rai N-P,05-K,0 4.18 1.31 0.066 2.11 16.07
16-8-4 kg/rai N-P,05-K,0 3.91 1.34 0.067 2.20 15.63

No fertilizer 4.43 1.30 0.065 1.38 22.00




Table 3 Yield per rai, 1,000 seeds weight, harvested plants number per rai and pod number per
plant from the experimental field of effect of chemical fertilizer on sesame grown in

irrigated areas in 2016.

Treatments Yield/rai 1,000 seeds  Harvested plant Pod number/
(kg) weight (g) number/rai plant
0-8-8 kg/rai N-P,0s-K,0 48.16 322b 80,950 7.85c
4-8-8 kg/rai N-P,0s-K,0 43.02 323b 76,550 7.15c¢
8-8-8 kg/rai N-P,0s-K,0 43.00 3.27 ab 82,700 10.75 ab
16-8-8 kg/rai N-P,05-K,O 47.55 3.33 ab 87,650 11.30 a
16-0-8 kg/rai N-P,0s-K,O 30.44 321b 71,950 7.80 c
16-4-8 kg/rai N-P,05-K,0 40.05 3.33ab 83,750 8.45 bc
16-8-0 kg/rai N-P,05-K,O 51.13 3.44 a 83,200 13.05 a
16-8-4 kg/rai N-P,05-K,O 52.86 3.35ab 80,200 12.03 a
No fertilizer 38.30 3.17b 79,450 585c
CV (%) 24.00 3.23 15.31 18.35

Means followed by the same letter within column are not significantly different at 95% level of probability

according to DMRT

Table 4 The first node with pod, node number per plant, the first node height with podand
harvested plant heightfrom the experimental field of effect of chemical fertilizer on

sesame grown in irrigated areas in 2016.

Treatments 1% node with Node 1% node height Harvested

pod number/plant with pod plant height




(cm) (cm)

0-8-8 kg/rai N-P,0s-K,0 5.88 14.25 b 37.90 69.98 bcd
4-8-8 kg/rai N-P,0s-K,0 5.53 13.60 b 38.55 68.78 bcd
8-8-8 kg/rai N-P,0s-K,0 5.83 18.85 a 42.40 84.80 a
16-8-8 kg/rai N-P,05-K,0 5.63 19.40 a 41.00 84.65 a
16-0-8 kg/rai N-P,O5-K,0O 5.30 14.40 b 35.80 66.55 cd
16-4-8 kg/rai N-P,O5-K,0O 5.45 15.03 b 36.68 71.83 bc
16-8-0 kg/rai N-P,O5-K,0O 5.70 2190 a 40.50 90.10 a
16-8-4 kg/rai N-P,O5-K,0O 5.48 20.75 a 36.18 79.58 ab
No fertilizer 5.53 11.68 b 34.83 59.10d
CV (%) 7.93 14.74 11.09 10.17

Means followed by the same letter within column are not significantly different at 95% level of probability

according to DMRT
Table 5 Total cost of sesame production per raifrom the experimental field of effect of chemical

fertilizer on sesame grown in irricated areas in 2016-2017.

Particulars T1 T2 T3 T4 T5 T6 T7 T8 T9

Rice straw incorporation 250 250 250 250 250 250 250 250 250

Tillage 250 250 250 250 250 250 250 250 250
Seeds 50 50 50 50 50 50 50 50 50
Planting wage 600 600 600 600 600 600 600 600 600
Weed control 600 600 600 600 600 600 600 600 600
Fertilizer wage 600 600 600 600 600 600 600 600 0
Fertilizer 713 816 919 1,124 654 1,165 880 1,002 0
Pesticide 300 300 300 300 300 300 300 300 300
Chemical sprayer 300 300 300 300 300 300 300 300 300
Harvesting 600 600 600 600 600 600 600 600 600
Pod cleave 400 400 400 400 400 400 400 400 400
Total (baht/rai) 4,663 4,766 4,869 5,074 4,604 5115 4,830 4,952 3,350

Remarks:

T1 = 0-8-8 kg/rai N-P,0,-K,0
T2 = 4-8-8 kg/rai N-P,0,-K,0
T3 = 8-8-8 kg/rai N-P,0,-K,0
T4 = 16-8-8 kg/rai N-P,0sK,0
T5 = 16-0-8 kg/rai N-P,0sK,0
T6 = 16-4-8 kg/rai N-P,0,-K,0



T7 = 16'8'0 kg/t’al N_P205_K20
T8 = 16-8-4 kg/rai N-P,0s-K,O
T9 = No fertilizer

Table 6 Economic revenue from the experimental field of effect of chemical fertilizer on sesame

grown in irrigated areas in 2016.

Treatments Cost Yield Revenue Net profit Break even  Break even

(baht/rai)  (kg/rai)  (baht/rai) (baht/rai) yield price
T1 4,663 48.16 2,408 -2255 93.26 96.82
T2 4,766 43.02 2,125 -2,641 95.32 110.79
T3 4,869 43.00 2,150 -2,719 97.38 113.23
T4 5,074 47.55 2,378 -2,696 101.48 106.71
T5 4,604 30.44 1,522 -3,082 92.08 151.25
T6 5,115 40.05 2,003 -3,112 102.30 127.72
T7 4,830 51.13 2,557 -2,273 96.60 94.47
T8 4,952 52.86 2,643 -2,309 99.04 93.68
T9 3,350 38.30 1,915 -1,435 67.00 87.47

Sesame price as 50 baht/kg
Break even yield = Cost/rai + Yield price



Break even price = Cost/rai + Average yield/rai

T1 = 0-8-8 ke/rai N-P,0s-K,0

T2 = 4-8-8 kg/rai N-P,O5-K,0O

T3 = 8-8-8 kg/rai N-P,0s-K,0

T4 = 16-8-8 kg/rai N-P,O5-K,0

T5 = 16-0-8 kg/rai N-P,0s-K,0O

T6 = 16-4-8 kg/rai N-P,0s-K,0O

T7 = 16-8-0 kg/rai N-P,0s-K,0O

T8 = 16-8-4 kg/rai N-P,O5-K,O

T9 = No fertilizer

Table 7 Chemical soil properties before sesame planting from the experimental field of effect

of chemical fertilizer on sesame grown in irrigated areas in 2017.

Replication pH OM (%) N (%) Avai.P Exch.K
(mg/kg) (mg/kg)
R1 6.72 1.07 0.054 16.60 42.50
R2 6.41 1.01 0.051 10.19 30.00
R3 6.22 0.93 0.047 8.23 27.90
R4 6.13 1.00 0.050 8.82 32.40
Average 6.37 1.00 0.051 10.96 33.20

Table 8 Chemical soil properties after sesame from the experimental field of effect of chemical

fertilizer on sesame grown in irricated areas in 2017.

Treatments pH oM N Avai.P Exch.K

(%) (%) (mg/kg) (mg/kg)
0-8-8 kg/rai N-P,05-K,0 6.62 0.99 0.050 13.81 25.30
4-8-8 kg/rai N-P,05-K,0 6.01 0.97 0.049 11.65 25.50
8-8-8 kg/rai N-P,05-K,0O 5.92 1.07 0.054 11.96 29.40
16-8-8 kg/rai N-P,0s-K,0 5.50 1.00 0.050 11.54 34.10
16-0-8 kg/rai N-P,05-K,0 6.18 1.06 0.053 7.49 42.00

16-4-8 kg/rai N-P,05-K;0O 5.50 1.00 0.050 8.25 29.20




16-8-0 kg/rai N-P,O5-K,0O 5.86 1.05 0.053 13.56 21.50
16-8-4 kg/rai N-P,O5-K,O 5.27 0.91 0.046 9.29 24.80
No fertilizer 591 1.05 0.053 9.22 24.70

Table 9 Yield per rai, 1,000 seeds weight, harvested plant number per rai and pod number per
plant from the experimental field of effect of chemical fertilizer on sesame grown in

irricated areas in 2017.

Treatments Yield/rai 1,000 seeds Harvested plant Pod number/

(kg) weight (g) number/rai plant

0-8-8 kg/rai N-P,0s-K,0 43.30 3.44 60,150 15.50
4-8-8 kg/rai N-P,0s-K;,0 43.39 3.43 51,850 19.40
8-8-8 kg/rai N-P,0s-K,0 34.49 3.59 54,750 21.18
16-8-8 kg/rai N-P,05-K,0 40.96 3.48 54,500 21.00
16-0-8 kg/rai N-P,05-K,0 35.79 3.57 57,050 19.90
16-4-8 kg/rai N-P,O5-K,0 31.48 3.54 52,450 19.45
16-8-0 kg/rai N-P,O5-K,0 56.56 3.47 55,750 23.45
16-8-4 kg/rai N-P,05-K,O 39.30 3.58 55,250 20.95
No fertilizer 64.30 3.48 64,950 16.55
CV (%) 53.39 2.92 12.90 25.98

Means followed by the same letter within column are not significantly different at 95% level of probability

according to DMRT

Table 10 The first node with pod, node number per plant, the first node height with pod and
harvested plant heightfrom the experimental field of effect of chemical fertilizer on

sesame grown in irrigated areas in 2017.

Treatments 1% node with Node 1*'node height Harvested
pod number/plant with pod plant height

(cm) (cm)




0-8-8 keg/rai N-P,05-K,0 5.96 27.43 52.05 99.95

4-8-8 kg/rai N-P,0s-K,0 5.85 26.43 52.38 92.63
8-8-8 kg/rai N-P,0s-K,0 5.88 32.88 57.33 111.08
16-8-8 kg/rai N-P,Os5-K,0O 7.18 44.93 59.48 117.75
16-0-8 kg/rai N-P,05-K,0O 6.35 34.20 55.58 115.58
16-4-8 kg/rai N-P,05-K,0O 6.68 40.68 53.25 97.85
16-8-0 kg/rai N-P,O5-K,0O 7.08 40.73 55.10 105.58
16-8-4 kg/rai N-P,O5-K,O 6.48 34.60 47.98 113.80
No fertilizer 6.83 33.00 56.43 104.68

CV (%) 17.91 26.29 13.61 11.94

Means followed by the same letter within column are not significantly different at 95% level of probability

according to DMRT

Table 11 Economic revenue from the experimental field of effect of chemical fertilizer on

sesame grown in irrigated areas in 2017.



Treatments Cost Yield Revenue Net profit Break Break
(baht/rai) (kg/rai) (baht/rai)  (baht/rai) even yield even price
T1 4,663 43.30 2,165 -2,498 93.26 107.69
T2 4,766 43.39 2,170 -2596 95.32 109.84
T3 4,869 34.49 1,725 -3,144 97.38 141.17
T4 5,074 40.96 2,048 -3,026 101.48 123.88
T5 4,604 35.79 1,790 -2,814 92.08 128.64
T6 5,115 31.48 1,575 -3,540 102.30 162.48
T7 4,830 56.56 2,828 -2,002 96.60 85.39
T8 4,952 39.30 1,965 -2,987 99.04 126.01
T9 3,350 64.30 3,215 -135 67.00 52.10

Sesame price as 50 baht/kg

Break even yield = Cost/rai + Yield price

Break even price = Cost/rai + Average yield/rai

T1 = 0-8-8 kg/rai N-P,05K,0
T2 = 4-8-8 kg/rai N-P,0s-K,0
T3 = 8-8-8 kg/rai N-P,Os-K,0
T4 = 16-8-8 kg/rai N-P,05-K;O
T5 = 16-0-8 kg/rai N-P,0s-K,0O
T6 = 16-4-8 kg/rai N-P,0s-K,0O
T7 = 16-8-0 kg/rai N-P,05-K;O
T8 = 16-8-4 kg/rai N-P,0s-K,0O
T9 = No fertilizer

Table 12 Chemical soil properties before planting and after harvesting from the experimental

field of effect of chemical fertilizer on sesame grown in irrigated areas in 2018.

Treatments pH OM (%) Avai.P Exch.K
(mg/kg) (mg/kg)
Before planting 5.16 0.81 8.42 18.40
After harvesting
4-8-8 kg/rai N-P,05-K,0 4.96 1.02 6.31 17.50
16-8-8 8 kg/rai N-P,05-K,0 4.44 0.98 10.33 22.70
16-8-0 8 kg/rai N-P,05-K,0 4.47 0.83 9.87 18.40




No fertilizer 5.44 0.78 4.66 15.80

Table 13 Yield per rai, 1,000 seeds weight, harvested plant number per rai, pod number per plant,
node number per plant, the first node height with pod, harvested plant heightfrom the

experimental field of effect of chemical fertilizer on sesame grown in irrigated areas in

2018
Treatments Yield/rai 1,000 seeds Harvested Pod Node 1 node Harvested
(k) weight plant number/ number/ height with  plant height

(9 number/rai plant plant pod (cm) (cm)

T1 53.29 3.20 24,400 24.33 30.63 62.63 129.5

T2 23.04 3.13 34,900 18.93 27.23 58.73 116.3

T3 36.92 3.19 30,850 18.43 25.43 45.68 95.1

T4 19.49 3.22 28,100 9.08 18.15 35.10 66.5

VBN : T1 = 4-8-8 kg/rai N-P,0,-K,0

T2 = 16-8-8 kg/rai N-P,Os-K,0O
T3 = 16-8-0 kg/rai N-P,0s-K,0
T4 = No fertilizer

Table 14 Economic revenue from the experimental field of effect of chemical fertilizer on sesame

grown in irrigated areas in 2018

Treatments Cost Yield Revenue Net profit Break Break
(baht/rai) (kg/rai) (baht/rai)  (baht/rai) even yield even price

T1 4766 53.29 2,664 -2,102 95.32 89.44

T2 5,074 23.04 1,152 -3,922 101.48 220.23

T3 4,830 36.92 1,846 -2,984 96.60 130.82




T4

3,350 19.49 974 -2,376

67.00

171.88

BN ©

T1 = 4-8-8 kg/rai N-P,0s-K,0

T2 = 16-8-8 kg/rai N-P,0s-K,0

T3 = 16-8-0 kg/rai N-P,0s-K,0

T4 = No fertilizer

Sesame price as 50 baht/kg

Break even yield= Cost/rai + Yield price

Break even price=Cost/rai + Average yield/rai



