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ABSTRACT

Strobilanthes cusia (Nees) (Kuntze) is a shrub that grows in the natural forests of
the upper North. It has been widely and popularly used as raw material for dyeing the local
textile products and is now in short supply. Phrae Agricultural Research and Development
Center has been collecting, conducting cloning comparison and developing S. cusia
production technology during 2012-2020. The objectives were to study suitable varieties and
production technology in the upper northern region and transferred the information to
farmers. Results showed that S. cusia could be classified into 2 groups; the large leaf
(Strobilanthes cusia (Nees) Kuntze) and the small leaf (Strobilanthes sp.). The two groups
had no different growth. But the large leaf group gave higher fresh yields and indigo
substance than the small leaf group. The suitable plant spacing was 50x60 cm from which
fresh yield of 1,266 kg/rai was obtained. Seventy percent shading increased fresh yield to
3,315 kg/rai. The harvesting index was 9 months after planting which gave fresh yield of
4,592 kg/rai. Optimal time to harvest was between 7.00-11.00 am which gave 421-463 kg/rai
of indigo plate. When testing the production technology of 10 farmers in Phrae province. It
was found that using DOA technology farmers could harvest 4 times/year with fresh yield
of 3,844 kg/rai, 769 kg of indigo paste with a unit cost of 7,063 baht, an income of 38,436
baht, and a return profit of 31,373 baht. Using the farmers’ technology the plant could be
harvested 2 times, with fresh yield of 1,773 kg/ rai, 355 kg of fresh produce with production
cost of 4909 baht, an income of 17,728 baht, and a net profit of 12,819 baht. These
activities obviously increased farmers and communities income and helped maintain the

wisdom into the future.
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Figure 1 Morphology of Leaves (A) flowers (B) of group 1 Strobilanthes cusia (Nees) Kuntze

and leaves (C) flowers (D) of group 2 Strobilanthes sp.

-Chiang Mai

Coefficient

Figure 2 Dendrogram of 6 clones of Strobilanthes cusia in the Northern Region of Thailand
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Table 1 Stem diameter, height, canopy diameter, no. of branch and leaf size of 6 Strobilanthes

cusia clones at aged of 6 months

Stem diameter plant Canopy No. of leaf (cm)

clones (cm) height (cm) diameter (cm) branch width length
Phrae 1 1.00 a 71.05 a 68.41 a 9.65 b 8.83 a 16.56 a
Payao 1 0.86 a 58.98 ab 59.03 ab 891 b 702 b 14.98 ab
Chiang Rai 0.88 a 70.15 ab 67.39 a 9.05 b 7.94 ab 15.34 ab
Chiang Mai 097 a 7997 a 67.36 a 885 b 8.46 a 16.69 a
Phrae 2 055 b 4718 b 4576 b 10.88 ab 460 c 1128 ¢
Payao 2 069 b 61.43 ab 56.65 ab 1348 a 473 c 12.15 bc
CV(%) 9.57 17.31 13.91 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
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Table 2 Fresh weight, indigo paste and substance of 6 Strobilanthes cusia clones when

harvested at 9 months after planting

Clones Fresh weight(kg/rai) Indigo paste (kg/rai) Indigo substance (%)
Phrae 1 1,933 a 180.00 a 9.56 a
Payao 1 1,406 a 172.00 a 7.53 ab
Chiang Rai 1,746 a 145.33 ab 7.06 abc
Chiang Mai 1,787 a 110.67 b 941 a
Phrae 2 1,686 a 169.33 a 5.03 bc
Payao 2 1,600 a 122.00 b 346 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

3. wamaaszﬂ:ﬂgnﬁﬁmamsw?@Lﬁaﬂmu,a:
NANAATIDN

Wuiewandavionaesuuns 1 1ile
818 9 WY Wy ﬁauﬁﬁgﬂius:ﬂ:ﬂgn
N9 7 IHNANARLANASTUNIRDR ﬁﬁtﬂ:ﬁ@ﬂ
50x60 oy, Winanaavianaauaziiiovonads
salsaniign Ae 1,266 nn/ls waz 238.98
nn/ls mNasy 99N bdwn Jeazlgn
50x40 Y. mmxﬁs:ﬂxﬁgnﬁiﬁwawﬁmﬁauaﬂ
Tioufign Ao 90x80 mw. (272 nn/l5) ynszes
UgnliuSinauansdulald 156-205 % ol
UANAWNNWADRA (Table 3) ﬁizﬂ:ﬂgn 50x40 .
foudaslfnandngn uaziilavanantoani
fiszuzign 50x60 wu. weil¥iesifud
snsBuAligefignAa 2.05%
4. anaduussiivansaudanmsiasyduln
VoIViDN

HANINTNLEEEI TR EFT 50-70%
aonsiasiivlauazldnandnonansany
Fuund 1 wudn Swandnaiy 2,861.97-

3314.90 nn/l3 FolduaAnNANTUNIINER we

[

LANFATNIINNITWIT WA 80% pENRU&E ALY

<

Mansauasi 60-70% TriwawAnidavionge
202.33-238.20 nn./l5 Flaiuansnafiuneain
WAFINIINTWINUES 50% WAL 80% BENall
WodAY  UAZNISWINUEY 60-70% %NS
Buhliigs 2.79-3.24% Fslaiumnsinafumeadin
NIWTNURY 50% Uas 80% AlHa13BuALs
WiEg 1.90 uas 1.91% winiu (Table 4)
NANTNARBILERAS WAL ﬁauﬁﬂgﬂ
Tulsei3aunsneusainie 70% fin1siasa
Wulaldiwananvionan tavion waya13dudls
gaﬁqm \fiasansssnmdvasienlulssmalny
%wumuﬁuﬁ?ju%ﬂuﬂwmﬁu Founfldsy
wsviley Moty n1siandgnlulsaiou
F9INTUADINNITWIUES WIUNS (2535)
3189077 fafinanNdnvasuaslugnmw
UENSTP YIRS TN ORI R EILRN T
udazasfiilauasiiunnwendouasdnsa (light
saturation) N1IWIILULEY 80% ﬁﬂ’l’iw%ty
WWule Wanan Lﬁaﬁauuatmiﬁuﬁiﬁﬁ']qm
lavananndinzesuastiseiulyuazvinle
MINILAITATIDAING Y

Thai Agricultural Research Journal Vol. 39 No. 1 January - April 2021 103



Table 3 Comparison of fresh weight, indigo paste and indigo substance of Strobilanthes

cusia when planted at various spacing in the green house

Spacing Fresh weight Indigo paste Indigo substance
(cm) (kg/rai) (kg/rai) (%)
50x40 750 b 118.82 b 205 a
50x60 1,266 a 238.98 a 192 a
50x80 657 bc 228.58 a 122 a
70x40 598 bcd 132.03 b 1.66 a
70x60 459 cde 12276 b 1.56 a
70x80 404 cde 9282 b 1.66 a
90x40 351 de 68.93 b 163 a
90x60 338 de 8897 b 161 a
90x80 272 e 7860 b 176 a

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 indigo substance of Strobilanthes cusia when

growing in the greenhouse using different shading percentage

Shading Fresh weight Indigo paste Indigo substance
(%) (kg/rai) (kg/rai) (%)
50 2,861.97 a 153.80 b 190 b
60 3.210.38 a 202.33 a 2.79 ab
70 3,314.90 a 23219 a 324 a
80 24936 b 4181 ¢ 191 b
CV (%) 19.6 17.0 343

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

5. mqm‘stﬁuLﬁmﬁmmzawiam‘mé‘mﬁaﬁau

ogmafiuiiefudenasiuung 1
fimganeiu Twanfauansteiunieain
(Table 5) mMawfiuiigndieny 9 wou inawan
gofiga 45922 nn/l5 speaen Aemafiuiien
o1y 10 uaz 11 Wiou Wnandin 45362 uas
36775 nn/ls  naifiufieniieny 5 -7 Weu
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o w [

e Tinanansn wandgaEeiied Ay A
nanAnfiinsiuieneny 9-11 wiou wwuzd
wawdnidavioniiiuiieney 6 d9 11 1oy
fidniadiy 609.49 - 626.29 nn./l3 uazlsifiem
wansnsiuneadia snciumsiieniiony 5 Wou
TWnandnidoendiiige 43029 nn/ls
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wulauazszesfivisfivans sausesiuion
WSl wud Fiesiugusisndinsaiuivle
ptwsinillos Mwduidulalifign Aetheszes
5 fau uazfiuuiliunswannludunisasy
ulmetaniilosuazarsfitiuioinngdige
Wnnil (eusiasaus, 2551)
dmsuyianuasdudliluidorion
g9gn 2.27% Waifuiizanng 11 Weu 5098y

3AB 8, 10, 6, 7 WAL 9 Lhpu warn AU
fioy 5 ieu Tiansdudlisiign 1.32%
(Table 5) ot Lﬁust'}zmqmmTuﬁauﬁmﬁ
Tiufindt fonenelsfinnn Usunuansdumliing
Tusaevioniiflangdoud 5 1Fauduluiian 1.26-
227 % FWNT0HNFNAAALH Iz aTBURLA
Tuthafaludendawindtonildfaonnni
0.4% Full (F3fuazans, 2543)

Table 5 Fresh weight, indigo paste and indigo substance of Strobilanthes cusia when

harvest at various months after planting in the greenhouse

Harvesting time

Fresh weight (kg/rai)

Indigo paste (kg/rai) Indigo substance (%)

5 2,090.8 ¢ 43029 b 132 ¢
6 20534 ¢ 626.29 a 1.66 bc
7 19974 ¢ 609.49 a 1.55 bc
8 29495 bc 617.89 a 211 ab
9 45922 a 623.37 a 126 ¢
10 45362 a 620.90 a 1.72 abc
11 36775 ab 620.00 a 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

6. hanaiuiiefivneansansnaniavas

Froa vl ifnasanandnvion
&0 NMafiuiEsansav e Ty Soldnanin
WioNaR 2,687.76-2,950.94 nn/l5 uAtgIan
ViuAedanuuanA N un e AnaNanan
\iatien Aomaifiuiizaan 07.00-08.00 uas
10.00-11.00 u. Twandnidoviengega As
420.90-462.89 nn./13 fAuMsIAUABITI9I
17.00-18.00 u. Tnandnidlavionsga As
261.31 nn./l5 & mSuuUsunuasdudlily
ieviendvinnugeged 3.32% aifuiien
1281 17.00-18.00 1. §3UN5HULAEIZREN
07.00-08.00 WM FuSaaua1sBudlisgn
fD 2.05% (Table 6) TNLINANITNANDITY

waA WL MaivAETtea s iUSIa
f13BuAlAuInnIIN T ALAEadn weles
Mmluinsasnsggniesazfunandalugiodn
TaivAu 8:00 w. sz hwsniilavfassnn
FouAulunaidu q (@audseinemans
wazinaluladuvivussinalne, 2548) was
Wasndesinmmsnuasnanviendansdaly
mnfuietfuaisasliresazainsanis
YR
7. nmsnasaunaluladnisnanianlae
INBATNINEIUITIN
wan1snasgaunaluladnisnanlu
wUadnBAINg wudn nsNdinasauildain
n5398 (DOA technology) T¥inananvianan
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NINNINTINIBLINBRINTRE AT AN Andunandnanaaals 1,773 nn./ls

806 nssnAsnaaauaTaiuiedld 4 as9 wananil n3sNdsneaauilvinananLilaTion
Andlunandnvionannay 3.844 nn/ls s WAy 769 nn./ls anninssnAsineasng Ald
nsNABInEAINIENNTaAUAElE e 2 A5 wanAALlaviaNIaae 355 nn/l3 (Table 7)

Table 6 Fresh weight, indigo paste and substance at different harvesting time of

Strobilanthes cusia

Fresh weight Indigo paste Indigo substance
Harvesting time

(kg/rai) (kg/rai) (%)
07.00-08.00 am 2,950.94 a 420.90 a 205 c
10.00-11.00 am 2,687.76 a 462.89 a 2.33 bc
13.00-14.00 pm 2,706.43 a 335.04 b 274 b
17.00-18.00 pm 291174 a 26131 ¢ 332 a
CV(%) 20.2 11.9 139

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

Table 7 Comparison yield of natural indigo production of Strobilanthes cusia between DOA

technology and farmers technology in the field during 2016-2017

Fresh weight (kg./rai) Indigo plate (kg./rai)

Farmers DOA Farmers  Yield DOA Farmers  Yield

1/

Technology Technology Gap Technology Technology Gap

Mrs. Siwanan Jirakunthaninchot 4,476 2,369 2,107 895 474 421
Miss Nitchakun Onnorm 6,506 2,933 3,573 1,301 587 714
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 1,141 544 597
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 Phukdee 2,400 1,333 1,067 480 267 213
Average 3,844 1,773 2,071 769 355 414
SD 1,354 695 759 271 139 152
T-test 8.63** 1.76™

"Yield Gap= DOA Technology- Farmers technology
** Yield Gap Analysis by Paired t-test
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n3sudsnassuifununisnaniads
7,063 uw/l3 Anldeaesulnaiiualsasou
#1A317 dunsaBineasnsiisiugunisnan
1A 4,909 U Fofludrszuslii §15100
TUeFEBNEA 10 U/nn. N3TNITNAEaLRE
linsasnaiseldads 38,436 un/ls uay
Tnanauunugnd 31,373 vw/ls i
n33u3Sinsnsnsinelsiads 17,728 v/ls
wazdnanauunigns 12,819 v/l nauis
nagaulAwanauunud uA6BN1TRINY
lavannssnisnaseuidnssiuresiuls
fan1saenu (BCR) 515 Seannniingsnis
\N¥AINT F9TA1 BCR Wiy 3.58 (Table 8)

q3UNANIITNARDY

Yian MemAwtiansuLLzasUssmAlne
fi 2 nqude nguvewlulng Strobilanthes
cusia (Nees) Kuntze LFunaefiu wns 1
Beeae eolva uazwzien 1 uazngavion
Tuidin Strobilanthes sp.ldun &efiu wng 2
uazwzien 2 ngavionlulnalvinawdavionan
laven LLazmsﬁuﬁiﬁmnn'ﬁﬂna\juﬁauﬂluLﬁﬂ
walulafnisnandonfivuizanainnsive
Apinsasnsmsliiuiionassiu ung 1 18
szﬂ:ﬂgnﬁ 50x60 BH. UWATAITHNITNI LAY
feaTean 70% mmﬁm?‘imﬁmmzau 9
Wou warasnsoiuieanananldioadi

Table 8 Cost (bath/rai), income (bath/rai), Return profit (bath/rai) and benefit cost ratio (BCR)
of natural indigo production using DOA technology and farmers practice during 2016-2017

DOA Technology

Farmers Technology

Farmers

Return Return
Costs Income BCR Costs Income BCR

profit profit
Mrs. Siwanan Jirakunthaninchot 8500 44,759 36259 527 5800 23,689 17,889 4.08
Miss Nitchakun Onnorm 7500 65063 57563 8.68 4800 29332 24532 6.11
Mrs. Yupin Saisamphao 8600 31358 22758 365 5100 13333 8233 261
Miss Suwimon Hongsame 7100 33598 26,498 473 4800 13333 8533 278
Mr. Swain Situe 7550 57,063 49513 756 5100 27,198 22,098 533
Mr. Chai Thinjun 7200 32531 25331 452 4800 14399 9599  3.00
Mr. Wik Maidee 7650 39,998 32348 523 5050 20265 15215 4.01
Mrs. Arrun Situe 6,500 25065 18565 3.86 4500 13866 9366  3.08
Mrs. Teun Maidee 7220 30931 23,711 428 4540 8533 3993 1.88
Mrs.Thanaphon Phukdee 6,400 23999 17599 375 4600 13333 8,733 290
Average 7063 38436 31373 515 4909 17,728 12,819 358
SD 724 13,541 13273 1.68 384 6,951 6,758  1.31
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