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Technology for Producing Disease Free
Khaotaengkwa Pomelo from Greening Disease
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ABSTRACT

Technology for producing disease free Khaotaengkwa pomelo (Citrus maxima
(Burn) Murr)) from greening disease. This research aimed to evaluate a set of technologies
for rehabilitating Khaotaengkwa pomelo trees suffering from fruit drop due to greening
disease, as well as to develop a disease control approach through the establishment of
new orchards. The study was conducted during 2018-2021 in Manorom, Sankhaburi and
Watsing districts of Chainat province, with the participation of 14 farmers covering a total
area of 30 rai. The results of the rehabilitation trials indicated that the tested method
significantly reduced fruit drop rates compared to farmers' conventional practices during
2019-2021, with average reductions of 22.80%, 5.30% and 12.00% respectively. In 2021,
the average number of fruits per tree also increased under the tested method. No
significant differences were found in fruit quality characteristics between the two
methods. However, the tested method yielded a significantly higher average fruit yield
of 1,407 ke/rai and generated a higher economic return, with an average net profit of
30,929 baht/rai. Regarding disease control through the establishment of new orchards
(2018-2021), disease-free seedlings were successfully produced in an insect proof
nursery system. No Candlidatus Liberibacter asiaticus (Clas), the pathogen responsible for
greening disease, was detected in either the pomelo parent trees or the budded
seedlings. The seedlings also showed good growth in trial plots. Notably, Mr. Waen
Aiemchum’s orchard yielded fruits within three years after transplanting. Technology
transfer activities included training sessions, study visits, and knowledge sharing forums
involving more than 400 farmers and interested individuals. In addition, two technical
publications were produced, with a total of 2,000 copies distributed. Farmers' satisfaction
with the technology ranged from high to very high. This research confirms that integrated
greening disease management in Khaotaengkwa pomelo orchards is a key factor for
successful disease control. Both rehabilitation of existing orchards and the use of disease-
free seedlings for new plantings offer sustainable production approaches and effectively

reduce losses from greening disease outbreaks in Chainat province.
Key words: Citrus greening disease, Khaotaengkwa pomelo, Disease control
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Table 1 Farmers location for producing disease-free Khaotaengkwa pomelo from

greening disease in Chainat province

No. Farmer name Location of plant plot
1. Supannee Wisupak X =616.833 Y = 1700.138
2. Chawee Inthum X = 615.880 Y = 1699.301
3. Sukum Kinjui X =616.989 Y = 1698.675
a. Porntip Panpom X =616.017 Y = 1699.188
5. Prateung Muagsira X =615.926 Y = 1699.083
6. Jumnain Pumfhang X = 615.965 Y = 1699.258
7. Sutep Kengsarikit X =616912 Y = 1689.771
8. Supap Suksumran X = 616.560 Y = 1699.089
9. Jarunee Suksumran X =616.391 Y =1698.915
10.  Nittaya Boonket X =615.920 Y =1699.464
11.  Anan Bualoy X = 606.684 Y =1691.713
12.  Chainarong Munaoum X =612.499 Y = 1685.071
13.  Waen Aiemchum X =626.999 Y =1662.948
14.  Panyapong Songrat X = 603.536 Y = 1680.778

Table 2 Number of fruits falling percentage between the DOA technology and the

farmer’s technology, Chainat province during 2019-2021

2019 2020 2021
Fruits falling (%) Fruits falling (%) Fruits falling (%)
Farmer DOA Framer’s DOA Framer’s DOA Framer’s
technology technology  technology technology technology technology
No. 1 36.00 52.00 25.00 32.00 56.00 72.00
No. 2 20.00 64.00 18.00 25.00 60.00 64.00
No. 3 48.00 84.00 20.00 24.00 44.00 68.00
No. 4 44.00 60.00 24.00 30.00 64.00 68.00
No. 5 56.00 72.00 26.00 29.00 40.00 64.00
No. 6 52.00 84.00 20.00 27.00 32.00 52.00
No. 7 48.00 44.00 25.00 35.00 48.00 64.00
No. 8 40.00 36.00 20.40 25.70 36.00 28.00
No. 9 36.00 76.00 19.00 25.00 68.00 56.00
No. 10 52.00 88.00 27.00 30.00 28.00 60.00
average 43.20 66.00 20.40 25.70 47.60 59.60
T-test * * *

¥ = significant at 5% level probability
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Table 3 Number of pomelo fruit per tree between the DOA technology and the
farmer’s technology, Chainat province during 2019-2021

2019 2020 2021
Number of fruits Number of fruits Number of fruits
Farmer DOA Farmer’s DOA Farmer’s DOA Farmer’s
technology technology technology technology technology technology
No. 1 22.50 9.50 20.00 17.00 28.20 14.80
No. 2 21.00 39.00 16.75 18.00 28.60 19.00
No. 3 15.75 17.00 17.00 14.00 26.80 25.40
No. 4 18.75 18.75 17.00 16.25 10.80 10.00
No. 5 17.25 14.75 16.25 16.00 21.80 16.00
No. 6 15.50 15.00 16.50 17.75 19.20 17.20
No. 7 19.75 16.50 20.00 19.50 23.80 18.20
No. 8 17.25 14.00 15.73 14.98 39.40 38.40
No. 9 20.50 14.00 16.25 15.75 26.40 24.40
No. 10 48.75 30.25 17.50 15.50 23.20 18.60
average 21.70 18.88 17.30 16.47 24.82 20.20
T-test ns ns *

ns = not significant

* = significant at 5% level probability

Table 4 Average of fruit weight, drained weight, peel thickness, sweetness and citric
acid percentage between the DOA technology and the farmer’s technology,
Chainat province during 2019-2021

Fruit weight Drained weight Peel thickness Sweetness Citric acid
Years (9) (9) (mm) (Brix) (%)
DOA Farmer’s DOA Farmer’s DOA Farmer’s DOA Farmer’s DOA Farmer’s
technology technology technology technology technology technology technology technology technology technology

2019 1,256.50 1,250.00 611.50 653.00 24.90 24.15 9.60 10.00 0.67 0.64
2020 1,075.00 1,050.00 458.50 424.00 20.43 21.52 8.65 8.75 0.57 0.59
2021 1,268.00 1,245.00 686.00 693.00 24.00 24.59 9.70 9.75 0.55 0.57
T-test ns ns ns ns ns

ns = not significant
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Table 5 Average of fruit weight costs income and return profit between the DOA

Technology and the farmer’s Technology, Chainat province in 2021

Fruit weight Costs Income Return profit
Farmer (kg/rai) (Baht/rai) (Baht/rai) (Baht/rai)

DOA Farmer’s DOA Farmer’s DOA Farmer’s DOA Farmer’s

Technology Technology Technology Technology Technology Technology Technology Technology
No. 1 1,598.94 825.84  19,180.00 12,520.00 55,962.90 8,904.40 36,77590 16,384.40
No. 2 1,621.62 1,060.20 23,645.00 26,113.00 56,756.70 37,107.00  33,109.70  10,994.00
No.3  1,519.56 1,417.32  16,587.00 13,048.00 53,184.60 49,606.20  36,597.60  36,558.20
No. 4 612.36 558.00 17,284.00 12,500.00 21,432.60 19,530.00 4,145.60 7,030.00
No.5  1,236.06 892.80  15,923.00 9,295.00 43,262.10 31,248.00 27,335.10  21,953.00
No. 6 1,088.64 959.76  17,796.00 16,472.00  38,102.40 33,591.60 20,305.40 17,119.60
No. 7 1,349.46 1,015.56 15,883.00 11,706.00 47,231.10 35,544.60 31,344.10 23,838.60
No.8  2,233.98 2,142.72 17,686.00 17,010.00 78,189.30 74,995.20 60,502.30 57,985.20
No.9  1,496.88 1,361.52  20,308.00 16,998.00 52,390.80 47,653.20 32,083.80 30,655.20

No. 10  1,315.44 1,037.88 18,941.00 15,530.00  46,040.40 36,325.80 27,093.40  20,795.80

average  1,407.29 1,127.16  18,323.30 15,119.20  49,255.29 39,450.60  30,929.29  24,331.40

T-test * * * *

* = significant at 5% level

Table 6 Mean growth measurements of greening-free pomelo after transplanting into
the field of farmers participating in 2021

Stem size (cm) Height of
. the Canopy
Farmer name Root Persistent . .
persistent width (cm)
stock branch
branch (cm)
Mr.Waen Aiemchum 9.82 8.15 351.00 369.33
Mr.Chainarong Munaoum 10.57 6.90 306.83 305.10
Mr.Anan Bualoy 6.46 5.44 192.82 223.00
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Figure 1 Insect-resistant greenhouses for the production of Khaotaengkwa varieties free
of greening disease, A) The greenhouse before renovation is an insect-proof
house, B) The improved insect greenhouse uses 32 mesh as a wall and the roof
made a 2-storey door, 4 rooms, C) The 1% Room is used for planting rootstock
seeds and persistence, D) The 2" room is inoculation of disease-free cultivars,
E) The 3™ room and F) The 4" Room is used for preserving disease-free
pomelo parent trees

15



