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Increase Production Efficiency of Vegetable Crops in Ratchaburi Province by

Entomopathogenic Nematode (Steinernema sp. Thai Strain) Application
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ABSTRACT

To improve efficiency of vegetable production in Ratchaburi province, expanding
biological pest control by using entomopathogenic nematode (Steinernema sp. Thai strain)
technology was conducted through field test and master plots on farmer fields and learning field at
Ratchaburi Agricultural Research and Development Center (Rachaburi ARDC), Ratchaburi province
during 2014-2017. This study focused on encouraging farmers to produce entomopathogenic
nematode (Steinernema sp. Thai strain) and apply for their vegetable crops. Therefore, the farmer
could reduce cost of chemical application and increase yield. In addition, yield and production will
also be safe for customers, growers and environment. Technologies of the nematode production
and utilization were also transferred trough training, workshop and visiting the learning and master
plots. Results showed that form field test and master plots of spring onion, bog choy, chinese kale,
cabbage and cauliflower, average yield increased 9.7 - 34.9 %, benefit cost ratio increased 0.2 - 1.9
and production cost reduced 3.2 - 12.1 % from DOA method (entomopathogenic nematode with
insecticide application) for insect control in comparison to insecticide used, farmers’ method.
Further, the nematode application could reduce insecticide used from 43 to 100 %. There were 13
farmer groups with 270 members and planting area of 786 rais, produced the nematode for their
own use. Consequently, the famers produced high quality yield of vegetable with 84.6 and 3.8
percentages of the 130 requested, granted GAP and Organic Thailand certificates, respectively from
DOA in 2017.

Keywords: Steinernema sp. Thai strain, Vegetable production in Rachaburi, GAP certificate
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Table 1 Vegetable vyield as affected by farmers (insecticide application) and DOA technologies

(entomopathogenic nematode + insecticide application) for insect control on test plots in Ratchaburi, 2015.

Graded yield (kg./rai) Rejected yield (%)

Kinds of DOA Farmers DOA

No. Farmers Farmers
vegetable Technolog Technolog  Technolog
Technology

Y Y

spring 1 Mr.Pornnarai  Thipdee 1,620 2,370 2.8 1.3

onion 2 Mr.Somruay  Jeentoom 1,560 1,920 1.5 1.0

3 Mr.Nunthachai Phianpirote 1,320 1,740 24 1.4

a4 Mr.Eakkumpon Chunnoie 1,740 1,980 0.8 0.6

5 Mr.Jadpipat Leelasinthuchai 1.7 1.1

6 Mrs.Pimpa Sae-tang 1,680 1,860 0.7 0.5

Average 1,560 1,945 1.6 1.0

Standard deviation 156 225 0.8 0.3

cabbage 7 Mrs.Janjira  Hongjak 3,500 3,750 0.2 0.2

8 Mrs.Kanjana Jeentoom 3,450 3,675 0.2 0.2

9 Mr.Sommad Jeentoom 3,250 3,600 0.3 0.3

10 Mr.Samran  Wongpan 3,600 3,950 0.3 0.2

11 Mrs.Maneenuch Phianpirote 3,000 3,450 0.5 0.4

Average 3,360 3,685 0.3 0.3

Standard deviation 238 185 0.1 0.1

Bog choy 12 Mr.Wichain Kumpangtong 1,000 1,400 3.9 2.0

13 Mr.Wichai  Chuay-tong 1,050 1,250 1.8 13

14 Mr.Rachan  Sonong 1,100 1,550 3.6 1.8

15 Mrs.Patcharee Areerat 1,000 1,350 3.4 1.9

16 Mr.Sawat Junthasorn 1,150 1,600 3.3 1.7

Average 1,060 1,430 3.2 1.8

Standard deviation 65 144 0.8 0.3

Chinese 17 Mr.Wason  Junthasorn 1,200 1,650 3.1 1.6

kale 18 Mr.Sunya Sonong 1,100 1,500 3.2 1.8

19 Mrs.Ramoon Sonong 1,050 1,300 2.2 1.4

20 MrSanong  Sae-chi 950 1,200 27 1.7

21 Mrs.Bang-on Jeentoom 900 1,200 35 2.0

Average 1,040 1,370 29 1.7

Standard deviation 119 199 0.5 0.2
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Table 2 Vegetable vyield as affected by farmers (insecticide application) and DOA technologies

(entomopathogenic nematode+ insecticide application) for insect control on master plots in Ratchaburi, 2016.

Graded yield (kg./rai) Rejected yield (%)
Year/kinds of
vegetable No. Farmers Farmers DOA Farmers DOA
Technology Technology  Technology Technology
cabbage 1 Mr.Pornnarai  Thipdee 3,100 3,325 7 7
2 Mr.Jadpipat  Leelasinthuchai 3,150 3,425 9 8
3 Mr.Sommad Jeentoom 3,050 3,400 11 10
q Mr.Eakkumpon Chunnoie 2,950 3,350 14 12
5 Mrs.Pirai Radklang 3,000 3,400 13 12
Average 3,050 3,380 11 10
Standard deviation 79 a1 29 23
cauliflower
1 Mr.Suwat Er-por 3,157 3,850 0.7 0.5
2 Mr.Sompong  Permlab 3,025 3,410 0.4 0.3
3 Mrs.Aun Priowa 3,080 3,894 0.8 0.5
q Mrs.Ruam Euabunyanun 3,190 3,960 0.7 0.5
5 Mrs.Soithong  Khunponptak 3,135 3,795 0.7 0.4
6 Mr.Peecha Kimkong 3,300 3,905 0.5 0.4
7 Mr.Sarawut Suatao 3,190 3,960 0.7 0.5
8 Mrs.Pratoom  Reuangsawat 3,135 3,740 0.6 0.4
9 Mr.Meuang Buayam 3,245 3,740 0.5 0.3
10 Pol.Snr.Sgt.Maj. Pitsanu Radklang 3,168 3,520 0.3 0.3
11 Mr.Pratoom  Kaoaram 3,157 3,520 0.3 0.3
Average 3,162 3,754 0.6 0.4
T-test * * * *
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Table 3 Cost (baht/rai), income (baht/rai), return  profit (baht/rai) benefit cost ratio (BCR) and different cost
(baht/rai) of vegetable production as affected by farmers (insecticide application) and DOA technologies

(entomopathogenic nematode+ insecticide application) for insect control on test plots in Ratchaburi, 2015.

Kinds of No  Farmer Farmers Technology DOA Technology Different
vegetable Costs  Income Return profit BCR  Costs Income Return profit  BCR costs
spring 1 MrPomnarai 19200 39,300 20,100 20 17,500 46,800 29,300 2.7 1,700
onion 2 MrSomruay 19500 39,000 19,500 20 16,600 46,350 29,750 2.8 2,900
3 Melunthachi 18600 36,900 18,300 20 16,600 45600 29,000 2.7 2,000
4  MrEakkump 20400 40,800 20,400 20 17,800 46,800 29,000 2.6 2,600
5 MrJadpipat 19,800 37,800 18,000 1.9 17,200 46,200 29,000 2.7 2,600
6  Mrs.Pimpa 19,380 40,200 20,820 2.1 17,500 46,500 29,000 2.7 1,880
Average 19,480 39,000 19,520 2 17,200 46,375 29,175 2.7 2,280
Standard deviation 602 1,457 1,149 0.1 502 449 306 0.1 483
cabbage 1 Msdania 23400 31,700 8,300 14 21,650 34375 12,725 16 1,750
2 MrsKanjana 22750 29,700 6,950 1.3 20,325 33,050 12,725 1.6 2,425
3 MrSommad 22425 29 300 6,875 1.3 18,700 32,000 13,300 1.7 3,725
4 MrsManeen 22300 27,400 5,100 1.2 18,100 31,700 13,600 1.8 4,200
5 M. sarmran 23,450 33,100 9,650 1.4 22,650 34,700 12,050 1.5 800
Average 22,865 30,240 7,375 13 20,285 33,165 12,880 1.6 2,580
Standard deviation 537 2,210 1,706 0.07 1,919 1,354 598 0.09 1,398
Bogchoy 1 ~MrWichain 4800 19,100 14,300 40 4500 25,200 20,700 5.6 300
2 MrWichai 4,750 19,200 14,450 4.0 4,200 25,000 20,800 6.0 550
3 MrRachan 5,000 18,400 13,400 3.7 4,700 24,700 20,000 5.3 300
q  MrsPatcharee 4900 19,000 14,100 3.9 4,000 25,400 21,400 6.4 900
5  MrSawat 4,850 18,950 14,100 39 4,600 26,000 21,400 5.7 250
Average 4860 18,930 14,070 39 4,400 25,260 20,860 5.7 460
Standard deviation 96 311 402 0.14 292 488 581 0.41 272
Chinese 1 Mr.Wason 5,050 18,900 13,850 3.7 4,900 25,900 21,000 5.3 150
kale 2 Mr.Sunya 4,950 19,100 14,150 3.9 4,400 25,300 20,900 5.8 550
3 Mrs.Ramoon 5000 19,000 14,000 3.8 4,300 24,700 20,400 5.7 700
4 Mr.Sanong 4,650 18,600 13,950 40 4,100 24,900 20,800 6.1 550
5 MrsBang-on 4,700 18,750 14,050 40 4,100 24,900 20,800 6.1 600
Average 4870 18,870 14,000 39 4360 25,140 20,780 5.8 510
Standard deviation 182 198 111.8 0.1 328 arv 228 0.3 210.4
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Table 4  Cost (baht/rai), income (baht/rai), return profit (baht/rai) and benefit cost ratio (BCR) of vegetable production as

affected by farmers (insecticide application) and DOA technology (entomo pathogenic nematode application + insecticide) for

insect control on master plots in Ratchaburi, 2016.

Year/kinds Farmers Technology DOA Technology Differen
of No Farmer Cost Income  Return prof  BCR Cost Income Return BCR cost
vegetable profit
1 MrPornnarai 21980 31,341 9,361 1.4 20,500 33,616 13,116 1.6 1,480
cabbage 2 MrJadpipat 23,000 31,847 8,847 1.4 21,750 34,627 12,877 1.6 1,250
3 MrSomma 22,989 30,836 7,847 1.3 22,530 34,374 11,844 1.5 459
4 Mr.Eakkum 22,061 29,825 7,764 1.4 21,570 33,869 12,299 1.6 491
5  Mrs.Pirai 21,875 30,330 8,455 1.4 20,695 34,374 13,679 1.7 1,180
Average 22,381 30,836 8,455 1.4 21,409 34,172 12,763 1.6 972
Standard deviation 564 799 674.8 0.0 827 415 714 0.1 ae67
1 MrSuwat 28,600 36,190 7,590 1.3 25,480 40,205 14,725 1.6 3,120
cauliflower 2 MrSompon 28490 23,650 6,189 1.2 24,600 40,260 15,660 1.6 3,890
3 Mrs.Aun 28,820 35,310 6,490 1.2 25,370 40,150 14,780 1.6 3,450
4 Mrs.Ruam 28,930 35,200 6,270 1.2 25,260 40,040 14,780 1.6 3,670
5  MrsSoithon 28,600 34,980 6,380 1.2 25,260 39,600 14,340 1.6 3,340
6  Mr.Peecha 28,380 35,860 7,480 1.3 25,260 40,370 15,110 1.6 3,120
7 MrSarawut 28,490 35,750 7,260 1.3 25,590 40,535 14,945 1.6 2,900
8  MrsPratoom 28490 35,970 7,480 1.3 25,040 40,150 15,110 1.6 3,450
9 MrMeuang 28,710 35,640 6,930 1.2 25,150 40,260 15,110 1.6 3,560
10 PolSnrSgt. 29,040 36,300 7,260 1.3 25,150 40,150 15,000 1.6 3,890
11 MrPratoom 28930 35,200 6,270 1.2 25,150 40,040 14,890 1.6 3,780
Average 28,680 35,553 6,873 1.2 25,210 40,160 14,950 1.6 3,470
Standard deviation 220.5 518 560.2 0.0 257 234 326.7 0.0 329
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Table 5 Yield of Chinese kale and cauliflower as affected by farmers (insecticide application) and DOA technology

(entomopathogenic nematode application + insecticide) for insect control on master plots in Ratchaburi, 2017.

Kinds of No. Farmers Famers Technology DOA Technology
vegetable NIA Y Under graded Graded NIAY NENA % Under graded Graded
Yields Yields Yields Yields
Chinese 1 MrRachan  Son-ong 1(2) 7 840 0 4 (1) 7 900
kale 2 MrKrissana  Son-ong 11 31 580 0 6 24 760
3 MrWason Junthasorn 8 10 760 3 5 9 840
Average 7 16 727 1.0 5 13.3 833
Standard deviation 5.1 13.1 113 1.7 1.0 9.3 70
cauliflower 1 Mrs.Supee lam-saai 7 43 830 3 5 30 1,190
2 Mr.Prasan Nor-tong 10 10 1,458 2 8 9 1,600
3 Mrs.Chutipa Suk a-nan 9 6 1,416 2 7 6 1,500
q Mrs.Piang-chan lam-saai 12 17 900 3 5 14 1,050
5  Mr.Sam-niang Gae ok 9 3 680 5 7 3 700
6 Mr.Nutthakit Buabunlert 10 27 600 2 6 21 760
Average 10 17.7 981 2.8 6.3 13.8 1,133
Standard deviation 1.6 15.1 369 1.2 1.2 10.1 371

¥ no of insecticide application

# ho of entomo pathogenic nematode application () = no of BT application

Table 6 Cost (baht/rai), income (baht/rai), return profit (baht/rai) and benefit cost ratio (BCR) of vegetable production by

farmer (insecticide) and DOA technology (entomopathogenic nematode + insecticide) for insect control on master

plots in Rachaburi, 2017.

Kinds of Farmers Technology DOA Technology

vegetable No Farmer Costs Income Return  BCR Costs Income  Return  BCR Different

profit profit costs

Chinese 1 Mr.Rachan 2,946 8,400 5,454 2.9 2,874 9,000 6,126 3.1 72

kale 2 Mr.Krissana 4,094 6,960 2,866 1.7 3,990 9,120 5,130 2.3 104

3 Mr.Wason 8,696 24,320 15,624 2.8 8,396 26,880 18,484 3.2 300

Average 4,695 12,329 7,672 2.5 4,545 13,822 9,295 2.7 150

Standard deviation 3,043 9,634 6,744 0.7 2,920 10,289 7,439 0.5 123

cauliflower 1 Mrs.Supee 4,846 13,280 8,434 2.7 4,630 19,040 14,410 4.1 216

2 Mr.Prasan 5,586 18,954 13,368 3.4 5,044 20,800 15,756 4.1 542

3 Mrs.Chutipa 4,920 18,480 13,560 3.8 4,480 19,500 15,020 4.4 440

4 Mrs.Piang-chan 6,088 18,000 11,912 3.0 5,540 21,000 15,460 3.8 548

5 Mr.Sam-niang 5,928 12,240 6,312 2.1 5,462 12,600 7,138 23 466

6 Mr.Nutthakit 5,728 12,000 6,272 2.1 5,546 15,200 9,654 2.7 182

Average 5,516 15,492 9,976 3.0 5117 18,023 12,906 3.6 399

Standard deviation 2,163 7,180 3,395 0.7 2,036 7,741 3,660 0.9 244
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