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ABSTRACT

Research and development on cotton variety was carried out at Nakhon Sawan
Field Crops Research Center aiming to select a new variety with high yield, short-staple
brown cotton fiber, disease and insect tolerance and early maturity. The breeding program
has been initiated since 2006 by crossing the female parent AKH4, white cotton fiber with
high yield potential and early maturity with male parent Tak Fa 3, short-staple, brown
cotton fiber and resistant to leafroll disease. Plants were then selected using mass
selection and pedigree method during 2008-2012. Yield evaluations and specifications data
studied were conducted during 2013-2019. The results showed that Tak Fa 8 were short-
staple brown cotton fiber, average seed cotton yield was 154 keg/rai with 34% greater than
Tak Fa 3, resistance to leafroll disease, jassid tolerance under non-systemic insecticide
application and early maturity. Technology transfer of the new variety Tak Fa 8 was
subsequently implemented to cotton growers along with the improvement of their skill
creating high value handicraft products from Tak Fa 8. Moreover, training activities were
organized to encourage villagers to form a groups of cotton grower and processing in the
rural community particularly northeastern region. Those training programs include
technology of cotton and indigo production to strengthen the identity of the Isaan hand-
woven fabrics which support both cotton growers and weaving communities ultimately.
Keywords: cotton, brown cotton fiber, jassid, leafroll disease, early maturity
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Table 1 Seed cotton yield (kg/rai) of Tak Fa 8 compared to Tak Fa 3 in 2013-2016.

Variety pT” st/ RTY FT”’ Mean”  Relative to Tak
(2013) (2014) (2015) (2016) Fa3

Tak Fa 8 291 118 59a 166 a 154 134

Tak Fa 3 230 113 42a 110 b 115 100

Mean" 268 103 51 137 135 -

C.V. (%) 13.1 23.6 18.1 18.4 - -

No. of location” (1) (3) (1) (6) (11) -

Means within a column followed by a common letter are not significantly different by DMRT at 0.05
probability level.
Source: Modified from Sriboonruang et al. (2013) (2014) (2015) (2016)

Y Numbers in blanket are number of location % Average from PT ST RT and FT in 2013-2016
2 preliminary trial " Average from 32 varieties in PT
¥ Standard trial 13 varieties in ST
¥ Regional trial 8 varieties in RT
> Farm trial 6 varieties in FT

Table 2 Number of jassid and number of hairs on cotton leaf and leaf vein under non-systemic-
insecticide application (Nakhon Sawan Field Crops Research Center, 2019).

Variety Jassid ¥ Hair on leaf (No./cm?) Hair on leaf vein (No./cm?)
Tak Fa 8 0.28 701 581
Tak Fa 3 0.31 873 750
CV. (%) 13.9 14.7 11.9

YNumber of jassid/plant/time, average from 10 plants and 29 times surveyed throughout the season.
Source: Modified from Jankuea et al. (2019)

Table 3 Varietal disease reaction to leafroll disease by insect transmission in 2013-2014.

Variety Leafroll disease (%) Disease reaction"’
Tak Fa 8 0 Resistance
Tak Fa 3 6 Resistance
Deltapine smooth leaf 83 Susceptible

Y Disease reaction : 0 — 10 % Resistance, 11 — 40 % Moderately resistance, 41 — 100 % Susceptible
Source: Lapbanjob et al. (2007)

Table 4 Seed cotton yield (kg/rai) under nitrogen fertilizer application at Nakhon Sawan Field
Crops Research Center in 2017.

Fertilizer Variety (a)

(kg N-P,05-K,O/rai) (b) Tak Fa 8 Tak Fa 3 mean
0-8-8 205 203 204 ¢
4-8-8 201 256 229 c
8-8-8 264 302 283 b
12-8-8 330 344 337 a
16-8-8 326 314 320 a
mean 265 b 284 a

C.V. (Variety) = 6.19% C.V. (Fertilizer) = 11.96%, Variety = ns, Fertilizer = *, Variety x Fertilizer = ns
Means within a column followed by a common letter are not significantly different by DMRT at 0.05
probability level.



Table 5 Seed cotton yield (kg/rai) under phosphate fertilizer application at Nakhon Sawan Field
Crops Research Center in 2017.

Fertilizer Variety (a)
(kg N-P205-Ko0/rai) (b) Tak Fa 8 Tak Fa 3 mean

8-0-8 270 257 264
8-4-8 277 295 286
8-8-8 241 283 262
8-12-8 249 252 250
8-16-8 268 252 260
mean 261 268

C.V. (Variety) = 31.49%, C.V. (Fertilizer) = 13.24%, Variety = ns, Fertilizer = ns, Variety x Fertilizer = ns
Means within a column followed by a common letter are not significantly different by DMRT at 0.05
probability level.

Table 6  Seed cotton yield (kg/rai) under potash fertilizer application at Nakhon Sawan Field
Crops Research Center in 2017.

Fertilizer Variety (a)
(kg N-P,05-K,O/rai) (b) Tak Fa 8 Tak Fa 3 mean

8-8-0 237 177 207
8-8-4 258 177 217
8-8-8 174 196 185
8-8-12 173 225 199
8-8-16 159 206 182
mean 200 196

C.V. (Variety) = 14.57%, C.V. (Fertilizer) = 25.43%, Variety = ns, Fertilizer = ns, Variety x Fertilizer = ns
Means within a column followed by a common letter are not significantly different by DMRT at 0.05
probability level.

Table 7 Value-cost ratio (VCR) under different nitrogen fertilizer application of cotton varieties Tak Fa 8
and Tak Fa 3 in Lopburi soil serie at Nakhon Sawan Field Crops Research Center in 2017.

Treatment yield cost of Increase income Income Increase cost VCR
(kg/rai) fertilizer (baht/rai) (baht/rai) (baht/rai)
(baht/rai)

Tak Fa 8

0-8-8 205 671 - 7,187 - -
4-8-8 201 787 116 7,037 -149 -1.3
8-8-8 264 903 232 9,240 2,053 8.9
12-8-8 330 1,019 348 11,555 4,368 12.6
16-8-8 326 1,135 464 11,424 4,237 9.1
TakFa 3

0-8-8 203 671 - 7,093 - -
4-8-8 256 787 116 8,960 1,867 16.1
8-8-8 302 903 232 10,565 3,472 15.0
12-8-8 344 1019 348 12,040 4,947 14.2
16-8-8 314 1,135 464 10,976 3,883 8.4

Fertilizer price : ammonium sulphate (21-0-0) = 29 baht/kg N, triple superphosphate (0-46-0) = 57 baht/kg
P,Os and Potassium chloride (0-0-60) = 27 baht/kg K;O. Yield price of seed cotton yield = 35 baht/kg



Table 8  Value-cost ratio (VCR) under different phosphate fertilizer application of cotton varieties Tak

Fa 8 and Tak Fa 3 in Lopburi soil serie at Nakhon Sawan Field Crops Research Center in 2017.

Treatment yield cost of increase income income increase cost VCR
(kg/rai)  fertilizer (baht/rai) (baht/rai) (baht/rai)
(baht/rai)

Tak Fa8

8-0-8 270 451 - 13,520 - -
8-4-8 277 677 226 13,867 347 1.5
8-8-8 241 903 452 12,027 - 1,493 -33
8-12-8 249 1,129 678 12,427 - 1,093 - 1.6
8-16-8 268 1,355 904 13,413 - 107 -0.1
Tak Fa3

8-0-8 257 451 - 12,853 - -
8-4-8 295 677 226 14,773 1,920 8.5
8-8-8 283 903 452 14,133 1,280 2.8
8-12-8 252 1,129 678 12,613 - 240 -0.4
8-16-8 252 1,355 904 12,613 - 240 -0.3

Fertilizer price : ammonium sulphate (21-0-0) = 29 baht/kg N, triple superphosphate (0-46-0) = 57 baht/kg
P,0s and Potassium chloride (0-0-60) = 27 baht/kg K;O. Yield price of seed cotton yield = 35 baht/kg

Table 9 Value-cost ratio (VCR) under different potash fertilizer application of cotton varieties Tak Fa 8

and Tak Fa 3 in Lopburi soil serie at Nakhon Sawan Field Crops Research Center in 2017.

Treatment yield cost of increase income increase VCR

(kg/rai) fertilizer income (baht/rai) cost

(baht/rai) (baht/rai) (baht/rai)

Tak Fa 8
8-8-0 237 684 - 8,295 - -
8-8-4 258 794 109 9,030 735 6.7
8-8-8 174 903 219 6,090 - 2,205 -10.1
8-8-12 173 1,012 328 6,055 - 2,240 -6.8
8-8-16 159 1,122 437 5,565 - 2,730 -6.2
Tak Fa 3
8-8-0 177 684 - 6,195 - -
8-8-4 177 794 109 6,195 0 0.0
8-8-8 196 903 219 6,860 665 3.0
8-8-12 225 1,012 328 7,875 1,680 5.1
8-8-16 206 1,122 437 7,210 1,015 2.3

Fertilizer price : ammonium sulphate (21-0-0) = 29 baht/kg N, triple superphosphate (0-46-0) = 57 baht/kg
P,Os5 and Potassium chloride (0-0-60) = 27 baht/kg K;O. Yield price of seed cotton yield = 35 baht/kg



Table 10 Seed cotton vyield (kg/rai) of Tak Fa 8 compared to Tak Fa 3 as affected by different

population rates in Lopburi soil serie at Nakhon Sawan Field Crops Research Center in

2017.

population yield (kg/rai) mean”’

(plants/rai) Tak Fa 8 Tak Fa 3 (population)
1,825 (1.75x0.50 m.) 199 135 184 b
2,133 (1.50x0.50 m.) 139 165 162 b
2,560 (1.25x0.50 m.) 164 215 182 b
3,200 (1.00x0.50 m.) 248 251 230 a

mean” (variety) 187 192

C.V. (variety) 19.95% C.V. (b) 21.48%

Means within a column followed by a common letter are not significantly different by DMRT at 0.05

probability level.

Y Average from 4 population rates namely, 1,825 (1.75x0.50 m.) 2,133 (1.50x0.50 m.) 2,560 (1.25x0.50 m.)
and 3,200 (1.00x0.50 m.)

? Average from 2 varieties namely, Tak Fa 8 and Tak Fa 3

Source: Modified from Kongtein et al. (2017)

Table 11 Farmers’ preferences for agronomic characteristics of Tak Fa 8 in 2016- 2017.

Percentage“
Agronomic characteristics Most Moderately  Not Preferred  No Response
Preferred Preferred
Plant type 56 39 5 -
Resistance to leafroll disease 75 25 0 -
Growth 67 30 3 -
Insect tolerance 78 22 0 -
Harvesting 86 14 0 -
Yield 33 67 0 -
Color of cotton fibers a7 a7 3 1

Y Data from 36 questionnaires at Nakhon Sawan, Chiang Mai, Loei and Mukdahan.



Figure 1 Characteristics of Tak Fa 8 cotton variety.
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Figure 2 Training courses on Tak Fa 8, cotton production technology and fiber
processing, were implemented to cotton growers in northeastern community.

Figure 3 Training course on cotton and Indigo production were implemented to
promote the unique hand- woven fabrics in upper northeastern’s community.
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Figure 4 Various unique handicrafts made from the fiber of Tak Fa 8 variety.



