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Research and Development of Strobilanthes cusia Production Technologies for

Adding Value of Community Products
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ABSTRACT

Strobilanthes cusia (Nees) (Kuntze) is a naturally shrub in the forest of Northern
Region of Thailand. Natural indigo for dying cotton cloths called Hom which are very
famous cloths in Phrae Province. Hom was extracted from Stems and leave. At the
moment, hom plants were reduced much in nature caused of shortage of hom in near
future. Phrae Agricultural Research and Development Center has studied and
developed appropriate technologies since 2012-2018. Survey, classification and cloning
comparison were studied. Cultural practices such as plantation spacing, light shading
and harvesting index were also studied. Indigo mixer machine was also constructed and
developed for farmers. In addition, the technologies were tested and transferred to
farmers. Results revealed that S. cusia could be divided into two groups; large and
small leaf. Group of large leaf had higher leaf fresh weight and percentage of indigo
substance. The suitable plantation spacing was 50x60 cm. getting leaf fresh weight
about 1,266 kg/rai. 70% of shading was getting maximum fresh weight about 3,315
ke/rai. The appropriated harvesting age was 9 months after planting, yield of fresh leaf
was about 4,592 kg/rai. Optimal harvesting time was between 7.00-11.00 am, getting
highest indigo plate (421-463 kg/rai). The indigo mixer machine was produced higher
effective of about 3.7 times than native method. The technologies were transferred to
2,298 interested persons and total 64 prototype plots were conducted in the Northern
Region. Income of farmers and communities was raised up. And the most important
thing is local wisdom remain.

Keyword: indigo paste, indigo substance, indigo mixer machine
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wiasa 20,000 v Iinandnderon 17.73 nfuuadldasdudld 4.50% mnmsisuidioy

UsgAns s osduuunIuLTeuwuUf 1 2 uay 3 19nan 37.08 30.00 10.00 wag 10.00 Uit
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Cramer, L.H. 1998. Acanthaceae, pp. 1-140. /n pp. 1-139. Dassanayake, M.D. (ed.). A Revised

Handbook to the Flora of Ceylon Vol. XIl. AA. Balkema, Rotterdam, The Netherlands.

Table 1 Stem diameter, height, canopy diameter, number of branch and leaf size of S. cusia aged 6 months

clones Stem Tree Canopy No. of leaf (cm)
diameter (cm)  height{cm)  diameter (cm)  branch width lenath
Phrae 1 1.00 a 71.05a 68.41 a 9.65b 8.83a 16.56 a
Payao 1 0.86 a 58.98 ab 59.03 ab 8.91b 7.02b 14.98 ab
Chiang Rai 0.88 a 70.15 ab 67.39 a 9.05b 7.94ab 15.34 ab
Chiang Mai 0.97 a 7997 a 67.36 a 8.85b 8.46a 16.69 a
Phrae 2 0.55b 47.18 b 45.76 b 10.88ab 4.60c 11.28 ¢
Payao 2 0.69 b 61.43 ab 56.65 ab 13.48a 4.73 ¢ 12.15 bc
CV (%) 9.57 17.31 1391 17.37 8.97 10.63

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.

Table 2 Fresh weight indigo paste and substance of 6 clones of S. cusia

Clones Fresh weight (kg/rai)  Indigo paste (kg/rai) Indigo substance (%)
Phrae 1 1,933 180.00 a 9.56 a
Payao 1 1,406 172.00 a 7.53 ab
Chiang Rai 1,746 145.33 ab 7.06 abc
Chiang Mai 1,787 110.67 b 9.41 a
Phrae 2 1,686 169.33 a 5.03 bc
Payao 2 1,600 122.00 b 3.46 c

CV (%) 22.76 20.93 36.26

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 3 Fresh weight indigo paste and substance at different plantation spacing of S. cusia.

Spacing (cm)

Fresh weight (kg/rai)

Indigo paste (kg/rai)

Indigo substance (%)

50x40 750 b 118.82 b 2.05
50x60 1.266 a 238.98 a 1.92
50x80 657 bc 228.58 a 1.22
70x40 598 bcd 132.03 b 1.66
70x60 459 cde 122.76 b 1.56
70x80 404 cde 92.82b 1.66
90x40 351 de 68.93 b 1.63
90x60 338 de 88.97 b 1.61
90x80 272 e 78.60 b 1.76

CV (%) 28.63 40.88 30.34

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.

Table 4 Fresh weight indigo paste and substance at different shading percentage of S. cusia.

Shading (%)

Fresh weight (kg/rai)

Indigo paste (kg/rai)

Indigo substance (%)

Shading 50% 2,861.97 a 153.80 b 190 b
Shading 60% 3,210.38 a 202.33 a 2.79 ab
Shading 70% 3,314.90 a 238.20 a 324 a
Shading 80% 249.36 b 4181d 191b
CV (%) 19.6 17.0 34.3

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.

Table 5 Fresh weight and indigo substance at different harvesting index of S. cusia.

Harvesting times

Fresh weight (kg/rai)

Indigo paste (kg/rai)

Indigo substance (%)

(month)
5 2,090.8 c 430.29 c 132 ¢
6 2,053.4 c 626.29 C 1.66b ¢
7 1,997.4 c 609.49 c 1.55 bc
8 2,949.5 bc 617.89 bc 211 ab
9 4,592.2 a 623.37 a 1.26 c
10 4,536.2 a 620.90 a 1.72 abc
11 3,677.5 ab 620.00 ab 227 a

CV (%) 28.51 16.59 23.45

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 6 Fresh weight indigo paste and substance at different harvesting time of S. cusia.

Harvesting time

Fresh weight (kg/rai)

Indigo paste (kg/rai)

Indigo substance (%)

07.00-08.00 2,950.94 420.90 a 205c
10.00-11.00 2,687.76 462.89 a 2.33 bc
13.00-14.00 2,706.43 335.04 b 274 b
17.00-18.00 2911.74 26131 c 332a
CV (%) 20.2 11.9 13.9

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.

Table 7 Yield of natural indigo production using DOA and farmers’ technologies

during 2016-17.

Fresh weight (kg./rai)

Indigo plate (kg./rai)

Farmers DOA Farmers Yield DOA Farmers Yield
Technology Technology Gapl/ Technology Technology  Gap

Mrs. Siwanan

4,476 2,369 2,107 895 arq 421
JirakunthaninChotn
Miss Nitchakun Onnorm 6,506 2,933 3,573 1301 587 714
Mrs. Yupin Saisamphao 3,136 1,333 1,803 627 267 360
Miss Suwimon Hongsame 3,360 1,333 2,027 672 267 405
Mr. Swain Situe 5,706 2,720 2,986 1141 544 597
Mr. Chai Thinjun 3,253 1,440 1,813 651 288 363
Mr. Wik Maidee 4,000 2,027 1,973 800 405 395
Mrs. Arrun Situe 2,507 1,387 1,120 501 277 224
Mrs. Teun Maidee 3,093 853 2,240 619 171 448
Mrs.Thanaphon

2,400 1,333 1,067 480 267 213
Phukdee
Average 3,844 1,773 2,071 769 355 414
Standard deviation 1,354 695 759 271 139 152
t-test 8.63%* 8.63**

“Yield Gap = DOA Technology- Farmers Technology

** Yield Gap Analysis by Paired t-test
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Table 8 Cost (baht/rai), income (baht/rai), Return profit (baht/rai) and benefit cost ratio
(BCR) of natural indigo production using DOA and farmers’ technologies in 2016-17.

DOA Technology Farmers Technology
Farmers Return Return
Costs  Income BCR Costs Income BCR
profit profit
Mrs. Siwanan
Jirakunthaninchot 8,500 44,759 36,259 5.27 5,800 23,689 17,889 4.08
Miss Nitchakun
Onnorm 7,500 65,063 57,563 8.68 4,800 29,332 24532 6.11

Mrs. Yupin Saisamphao 8,600 31,358 22,7158  3.65 5,100 13,333 8,233 261

Miss Suwimon

Hongsame 7,100 33,598 26,498 473 4,800 13,333 8533 278
Mr. Swain Situe 7,550 57,063 49,513 756 5,100 27,198 22,098 5.33
Mr. Chai Thinjun 7,200 32,531 25,331 452 4,800 14,399 9,599 3.00
Mr. Wik Maidee 7,650 39,998 32,348 523 5,050 20,265 15,215 4.01
Mrs. Arrun Situe 6,500 25,065 18,565  3.86 4,500 13,866 9,366 3.08
Mrs. Teun Maidee 7,220 30,931 23,711 428 4540 8,533 3993 1.88
Mrs.Thanaphon

Phukdee 6,400 23,999 17,599 375 4,600 13,333 8,733 290
Average 7,063 38,436 31,373 515 4909 17,728 12,819 3.58
Standard deviation 724 13,541 13,273 168 384 6,951 6,758  1.31
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Figure 2 Leaves (A) flowers (B) of group 2 Strobilanthes sp.
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Figure 3 Dendrogram of 6 clones of Strobilanthes cusia in the Northern Region
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