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Increasing Efficiency in Production on Off-season Longan in Northern Thailand
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Abstract

Increasing efficiency in production on off-season longan in northern Thailand was carried
out from 2006-2011 to overcome low flowering and fruit setting during summer, or leaf flushing in
rainy season causing the unsuccessful off-season floral induction by potassium chlorate (KCIO,),
and also to solve unfavorable color of longans' peel. Moreover, the suitable amount of KCIO, 15%
application for floral induction in longan was studied. It was found that shoot pruning at a length of
25-40 cm in November produced the best result to inhibit flowering in season. Girdling and
broadcast application of 0-46-0 inhibited new shoot development for a longer period than the other
treatments. Potassium chlorate (KCIO,) at 50 g/m canopy diameter and after flowering spray with
calcium/boron for 3 times at seven-day intervals resulted in increasing percentage of fruit set,
number of fruit/raceme and yield/tree. KCIO, application rates of 100 and 150 g/m canopy diameter
were most effective. Both application techniques increased flowering and yield/tree. Application of
KCIO, solution to the soil and broadcast application were both effective. The fungicides ;
Azoxystrobin (AMISTAR® 25SC) and Benzimidazole (Carbendazim) were the most effective
substances for producing yellow skin fruit. Application rates of 600 and 900 g/m canopy diameter
produced results on flowering, length of raceme, number of fruits/raceme and fruit size similar to
90% concentration of KCIO,. The field trial on off-season longan production in Amphoe Ban Hong,
Lumphun Province, compared the recommended method to conventional method in floral and fruit
setting induction in summer and rainy season. The longan orchard with recommended method eg.
application of KCIO; along the edge of canopy shade combined with Ca-B, significantly produced
better quality, as well as higher average yield, net income, B/C ratio and cost reduction in KCIO,.

Key words: Longan, production on Off-season, potassium chlorate (KC1O,)
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(Table 3-6)

Table 1. Different techniques in cultural practice to inhibit flowering in on-season longan in 2005-

2006, low land and upland area

Lowland Upland
Treatments
leaf flushing (%) flowering (%) leaf flushing (%) flowering (%)

1 60.7 be 39.3 be 446 b 5540

2 100 a 0.00 a 100 a 0.00 a

3 57.5bc 42.5 be 99.9 a 0.09 a

4 72.7b 273b 50.0b 50.0b

5 66.0 be 34.0 be 51.3b 48.8b

6 519¢ 48.1 ¢ 52.0b 48.0b
F — test * % * % * % * %
CV. (%) 10.3 24.1 7.69 15.1

Table 2. Percentage of leaf flushing, flowering and fruit setting of longan in 2006-2007, lowland

and upland area

leaf flushing (%) flowering (%) fruit setting (%)
Treatments
Lowland Upland Lowland Upland Lowland Upland
1 20.0 be 50.0b 80.0 be 50.0 ab 585D 8l.2¢
2 82.5a 79.8 a 175a 203 a 9.70 a 1.15a
3 99.8 a 20.0 be 0.18a 80.0 be 0.13a 54.2 be
4 99.9 a 25.0 be 0.09 a 75.0 be 0.18a 57.1bc
5 475D 30.0 be 525D 70.0 be 533D 61.3 be
6 10.0 ¢ 10.0 ¢ 90.0 ¢ 92.5¢ 69.2b 45.7b
F — test * % * x * % * x * % * x
CV. (%) 32.7 49.1 48.9 34.5 36.0 37.4
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Table 3. Inhibiting period of leaf flushing and number of leaf flushing (%) in 7-year old longan

trees, upland area from 2009-2010, Amphoe Mae Wang, Chiang Mai Province

Leaf flushing date  Inhibiting period  Percent of leaf

of leaf flushing flushing
Treatments
(days) (%)
2009 2010 2009 2010 2009 2010

1. Control (Non-treated) 18/8/09 1/9/10 41 29 45.0° -
2.0-52-34 (3 times, 1-week interval) 25/8/09 8/9/10 48 36 45.0" -
3. pacloputrazol 400 ppm (1 time) 25/8/09 - 48 - 53.8" -
4. pacloputrazol 400 ppm (2 times, 1- week 1/9/09 - 55 - 45.0" -
interval)

5. pacloputrazol 400 ppm (3 times, 1- week 1/9/09 1/9/10 55 29 37.5" -
interval)

6. Broadcast application of 0-46-0 (1 time) 1/9/09 8/9/10 55 36 37.5% -
7. Girdling or spiral cincturing (0.2-0.3 cm width) 14/9/09 1/9/10 68 29 5.00" -
F-test - - - * -
CV. (%) - - - 52.7 -

Table 4. The amounts of TNC, TN and TNC/TN (leaf and branch) in 7-year old longan trees in

2009, Amphoe Mae Wang, Chiang Mai Province

TNC
(mg.glucose eq./g. TN (%) TNC /TN
Treatements
DW)
Leaf Branch Leaf Branch Leaf Branch
1 Control 30.25  69.00 1.97 0.77 1536 89.61
2 0-52-34 49.75  62.00 2.04 0.74 2439  83.78
3 paclobutrazol 1 times 44.75 59.00 1.99 0.66 22.49 89.39
4 paclobutrazol 2 times 46.50 58.25 2.01 0.68 23.13 85.66
5 paclobutrazol 3 times 43.75 67.00 2.04 0.69 21.45 97.10
6 0-46-0 47.00  80.50 2.11 0.69 22.27 116.67
7 Girdling or spiral cincturing (0.2- 55.50  84.50 1.88 0.77 29.52 109.74

0.3 cm width)
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Table 5. Inhibiting period of leaf flushing initiation and number of leaf flushing (%) in 8-year old

longan tree, on upland area from 2009-2010, Amphoe San Pa Tong, Chiang Mai Province

Leaf flushing date Inhibiting Percent of leaf
period of leaf flushing
Treatments
flushing (days) (%)
2009 2010 2009 2010 2009 2010

1. Control (Non-treated) 18/8/09 1/9/10 41 30 21.2° -
2.0-52-34 (3 times, 1-week interval) 25/8/09  8/9/10 48 30 8.60" -
3. pacloputrazol 400 ppm (1 time) 25/8/09 - 48 - 16.3% -
4. pacloputrazol 400 ppm (2 times, 1- week 1/9/09 - 55 - 13.8% -
interval)
5. pacloputrazol 400 ppm (3 times, 1- week 1/9/09 1/9/10 55 37 5.00" -
interval)
6. Broadcast application of 0-46-0 (1 time) 1/9/09 8/9/10 55 37 6.30" -
7. Girdling or spiral cincturing (0.2-0.3 cm 14/9/09  1/9/10 68 37 5.00°" -
width)
F-test - - - - woH -
CV. (%) - - - - 40.8 -

Table 6. TNC, TN and TNC/TN (leaf and branch) in 8-year old longan trees in 2009, Amphoe San

Pa Tong, Chiang Mai Province

TNC (mg.glucose

TN (%) TNC/TN
Treatments eq./g. DW)
Leaf Branch  Leaf Branch Leaf Branch
1 Control 50.75  52.75 1.88 0.59 2699 89.41
2 0-52-34 4425  67.50 1.87 0.65 23.66 103.85
3 paclobutrazol 1 times 47.00 69.75 1.92 0.71 2448 98.24
4 paclobutrazol 2 times 48.50 68.25 1.82 0.64  26.65 106.64
5 paclobutrazol 3 times 40.25 56.00 2.04 0.80 19.73  70.00
6 0-46-0 48.75  76.25 2.05 0.69 23.78 110.51
7 Girdling or spiral cincturing (0.2-0.3 51.25 83.00 1.84 0.64  27.85 129.69

cm width)
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Table 7. Percent of fruit setting in longan trees treated with KCIO, and other chemical substances in

order to induce effectiveness on flower flushing and fruit setting in summer, low land and

upland trials (2007-2008)

Low land Upland
Treatments
2007 2008 2007 2008
1.KCIO, 50 g 347b 169b 245b 30.1b
2.KCIO, 50 g + GA, 50 ppm 448ab 145bc 649a 7.06c
3. KCIO, 50 g + Seaweed extract 58.6a 7.08c 523a 42.0b
4. KCIO, 50 g+ Ca/B 599a 40.8a 684a 84.7a
5. KCIO, 50 g + paclobutrazol 50 ppm 58.8a 17.7b 522a 303D
F-test * * % * * %
CV. (%) 21.8 30.9 28.4 19.5

Table 8. Average number of fruits per raceme in longan treated with KCIO, and other chemical in

order to induce flower flushing and fruit setting in summer, low land and upland trials

(2006-2008)

Low land Upland
Treatments

2006 2007 2008 2006 2007 2008
1. KCIO, 50 g 30.5a  16.6b 322 309bc 20.8ab 41.8bc
2.KCIO, 50 g+ GA, 50 ppm 37.1a  31.0a 28.1 23.1c¢  122b 333¢c
3. KCIO, 50 g + Seaweed extract 31.0a  29.1a 204 291c 182b 57.4ab
4. KCIO, 50 g + Ca/B 299a 302a 321 552a 359a 688a
5. KCIO, 50 g + paclobutrazol 50 ppm 16.1b 30.7a 322 46.2ab 27.8ab 62.5ab
F-test * x * ns * * *
CV. (%) 17.9 241 32.6 28.1 39.3 27.5
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Table 9. Percent of flowering in longan treated with KC1O, 50, 100 and 150 g/1 m canopy diameter
using (A) KCIO, solution application to soil, (B) broadcast and (C) digging a trench
around the canopy of the tree, applying KClO,, then covering the trench in 2006, low

land and upland area

KCIO, Concentration Application method in the area
(g/1 m canopy diameter) Low land Upland
A B C Average A B C Average
50 70.0 633 833 72.2 46.6 70.0 16.7 44.4
100 583 633 833 68.3 46.6 80.0 583 61.7
150 56.7 717 717 66.7 70.0 80.0 46.7 65.6
Average 61.7 66.1 794 - 544 7677 406 -
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Table 10. Comparison on L* a* b* Chroma (C*) and Hue angle (h°) of longans' peel color in

longan trees treated by different substances to improve off-season longans' peel color in

2009, lowland Amphoe Mae Wang, Chiang Mai Province

Treatments L* a* b* Chroma (C*) Hue angle (h°)
1. Control (Non-Treated) 54.0° 6.65° 344" 35.1% 79.1"
2. Newspaper wrapping 51.6° 673" 33.1° 33.8" 78.4"
3. Camauba wax (3 times) - - - - -
4. Azoxystrobin 5 cc/201 water 537 5.80° 37.0° 37.5" 81.0°
5. Benzimidazole 10 cc/201 water 544" 765" 351% 36.0" 77.7°
6. Mancozeb 70 g/ 201 water 545" 5.72° 342 34.6 80.5"
7. Golden sulphur” 200 /201 water 532" 6.46° 33.0° 33.7° 78.9"
8. Chitosan 20 cc/201 water 513° 6.88° 33.5° 34.3% 78.4%
9. Curcumin color 1 kg/201 water, 3 times 52.4% 6.78"  33.5° 34.2% 78.6
10. Longans' peel color from 5 SO, 577" 8.64"  28.0° 29.4° 72.8°
fumigation plants (Treated)
F-test * * * * *
CV. (%) 348 103 4.16 3.91 1.75

Table 11. Color value of longans' peel (%) (measure by mean of color chart in 2009, low land

Amphoe Doi Lo, Chiang Mai Province

Treatments

Color value

(%)

1. Control (Non-Treated) 5(G.0l163A)
2. Newspaper wrapping
3. Camauba wax (3 times) -

4. Azoxystrobin 5 cc/201 water 7.5(G.0163A)
5. Benzimidazole 10 cc/201 water  5(G.0163A)

6. Mancozeb 70 g/201 water

3.75(G.0163A)

11.25(G.0163A)

7. Golden sulphur 200 g/201 water 12.5(G.0163A)

8. Chitosan 20 cc/201 water 10(G.0163A)

9. Curcumin color 1 kg/201 water,

17.5(G.0163A)

3 times

96.25(G.0163B)
88.75 (G.0163B)
90 (G.0163B)
85 (G.0163B)
83.75 (G.0163B)

87.5(G.0163B)

82.5(G.0163B)

2(G.01630)

5(G.0163C)
3.75(G.0163C)
3.75 (G.0163C)

2.5(G.0163C)
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Table 12. Percent of flowering (%) on 3-year, 5-year and 7-year old longan trees, in 2008-2009 and

2009-2010, Chiang Mai and Lamphun Province

% of flowering in 2008-2009 % of flowering in 2009-2010

3-year S5-year 7-year 3-year 5-year 7-year

Treatments
old old old old old old
(per 1 m canopy diameter)
longan longan longan longan longan longan
trees trees trees trees trees trees
1. KCIO, 15% , 100 g 0.00" 0.00° 238" 0.00° - 38.8"
2.KCIO, 15%, 300 g 13.0° 150° 640" 4.0° - 36.3"
3.KCIO, 15% , 600 g 72.5" 37.5° 883" 525 - 475"
4.KClO, 15% , 900 g 67.5" 51.3° 97.0°' 60.0" - 56.2°
5.KCl0, 90%, 100 g 75.0° 53.8" 735" 625" - 14.4°
F-test * * * * - *
CV. (%) 32.9 37.8% 40.2 33.9 - 22.0%
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Table 13. Average yield, net income, cost reduction in KCIO, and benefit-cost ratio of field trial in

2008-2010, Amphoe Banhong, Lumphun Province

Summer Rainy season

Recommended Conventional Recommended Conventional

Method Method Method Method
1. Average yield (kg-rai'l) 1,620 1,524 1,760 1,670
2. Net income (Baht- rai ) 21,510 14,673 25,810 17,414
3. Percent of KCIO, cost 57 - 46 -
reduction (%)
4. Benefit Cost Ration 1.13 0.63 1.42 0.72
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