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Abstract

Cotton growing, in conventional system, needs a great amount of chemical pesticide
application in protecting from insect pests mainly. There were scarcely large growing areas in
Thailand and more than 90% of cotton fibre has been imported for the domestic textile
industries. Organic cotton production will be solving the problem of the excess chemical
contamination in the produce, human health and environment. The cotton organic production
technology was studied by applying split plot desigsned experiment with 4 replications. Main
plot was 4 levels of soil improvement method, 1) Crotalaria juncea 2) Crotalaria juncea +
compost 3,000 kg/rai 3) Crotalaria juncea + EM compost (bogachi) 200 kg/rai and 4) Crotalaria
juncea + compost 3,000 keg/rai + EM compost (bogachi) 200 kg/rai (at 1 month after sowing).
These were ploughed into the soil about 20-30 days before sowing cotton, except EM compost
in treatment 4. Subplot was 2 levels of cotton varieties, 1) Tak Fa 84-4 (white fibre) and 2) Tak
Fa 3 (brown fibre). Plant spacing was 1.75x0.50 m, 1 plant per hole. Spraying 2 types of bio-
extract, fruit type and herbal one, was practiced once or twice in a week to provide plant
hormones and prevent insect pest attack. The studies were conducted in a more than 5-year
organic plot in the rainy season at Chiang Mai Field Crops Research Center. Fiber yield, yield

component, plant growth and fiber quality were recorded. TF84-4 was harvested for cotton



fiber for 9 times (98-156 days after emergence (DAE) and TF3 was harvested for 7 times (112-
156 DAE). It was found from 3-year experiment (2013-2015) combined analysis that fiber yield
was significantly different because of soil improvement method, cotton variety and the
interaction between year and variety, between soil improvement and variety. The final results
showed that soil improvement using Crotalaria juncea and Crotalaria juncea + compost 3,000
ke/rai provided highest fiber yield for both varieties, TF84-4 averaged 254.2-263.5 kg/rai and TF3
averaged 139.3-143.4 keg/rai. Number of bolls/plant of TF84-4 was highest in 2014 and 2015
(23.9-24.8 bolls/plant) whereas of TF3 was highest in 2014 (43.0 bolls/plant). Soil pH in each
treatment was improved higher from 5.9 to 6.8-7.1 and organic matter was somewhat higher

after 2 years of experiment.

Keywords: organic cotton, compost, green manure, bio-extract
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8. NAN1TNAABILAZIANTAL

Tuugn Junanuiu 50% Suiuiien wazaniwainiainieadas

2013 2014 2015
sowing date 5 Jun 24 Jul 29 Jul
emergence date 12 Jun 31 Jul 3-4 Jul
50% flowering date (Days after sowing)

51-52 55 62-65

90 68 70-82

harvest date

29 Sep 13 - 27 Jan 14
(14 times, 116-236 DAS)

20 Nov 14- 19 Jan 15
(5 times, 110-170 DAS)

9 Nov 15 - 6 Jan 16
(9 times, 103-161 DAS)

rainfall (mm) 934.4 549.6 404.6
rain days 71 40 38

maximum temperature°C) 38.4 35.8 36.2
minimum temperature®C) 13.5 19.9 19.4

uaususials Nnnssuds 1,829 au/ls

a &
NaNAAYaNILNEaN
a v = ] a & 2 o aa A A
PNMTIATIRteasn 3 U wud wandndheysriaudaiinnuwanseiuniadaiiiennt
aq [ a v ¢ A ay o o J IS v ¢ ! ad v a v ¢
nAa0d WNMsUTUUTeAU udihe Jufduiusiuseninaluasiiug wagsenindisusulanulasiug lng
wagNug TF8d-4 lvnandnyuasantull 2556 uay 2557 (248.5-258.3 nn./13) dwumiug TF3 lvinandnas
Tt 2557 (194.5 nn./13) FBUSuUgsRunlinaRd msuiheiug TF84-4 Ao nsldvaiiiedlonaveginied
nsldvaiossuiulendn 3 dw/ls wazsmsldvadiossuiulendnuaslun@ Tnglinandnyeviawén
gean 254.2-263.5 nn/ls wasiug TF3 nislddaiieslanavedianen nmsldveiiessiudulendn 3
/LS Winandnyeriauingaan 139.3-143.4 nn./ls (Table 1) Tud 2556 g TF3 Tinandnsmnse
szezUgnuauiuludmsuiugl fe 1.50 x 0.50 wns wazidudfunninn vinladuihersaiulnuiu
AUl Insangludneg muwiu avefegmuandlilasuiaian Yoldunny uagliazein Favenusves

Ugnilu 1.75 x 0.50 wnslulsean
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Arugsdiaruuanisiuaadfidesintinaaes uasiug Tnawedetevsaesiug fnuge
unnigalud 2556 Wiy 253.3 lwufiluns wagl 2557 Iranugesinan 192.5 wufling Wus TF3
(262.5 wuRwns) Winnuganndiug TF8d-4 (177.1 wudwms) (Table 2)
Furuianszlnady

wui Wug TF3 Tisuufansslasiodu (8.6 uay 5.1 Aveu Tull 2557 uay 2558 auddu)
unnAstug TF8A-a (5.1 uay 1.6 Ay Tl 2557 uay 2558 anuandiu) enciulutiusn fe 2556 Gl
Srununansglasifosniniug TF8d-d (Table 3)
Srurunawarady

frnausnsstunmsadflilesantiinaass Bnsusuueiu Wus uasiufdumusfussningd
uazsnsUTuUTsRu Yuagiug anmsinszsisintu 3 U Taenssudsalidnouiwe/fugean Tud
2556 fie nsldueawiessmiulontn 3 du/ls (6.5 Avsu) wagnsliveritessauiuluni® 200 nn./ls
(5.6 v/ Tl 2557 mslideitesognadien 19 9.2 Aviu gegn warl 2558 msUfuussdusi 4
nssuAslsIuRma/fu luandnaiy (ede 7.2-8.5 Awa/fu) uasiertsaosiug IhsuuRme/fu

aeanlud 2557 Taviade 6.0 uay 8.5 Avsudmiuius TF8a-4 wag TF3 mud1dy (Table 4)

'
a

AUsNARANIHA

fruuaninstuidesantiinaass Wug uariujduiusseninetuasiug wasmusniifnfwa
1wl 2557 (il 5.7 wae 8.0 Tustug TF8A-4 uaz TF3 ) il 2556 wag 2558 wagiug TFed-a ausn
Aafssaniniug TF3 (9 7.9 Tuwug TF8d-4 uag 10.6 Tuwug TF3) (Table 5)
INUIUFNDFADAY

fruuaninstuidesantiinaass Wug uasiiujduiussenineduasiug Tneviug TFed-a T
uuae/fuaEanlul 2557 (24.8 aue/fu) Wag 2558 (23.9 awus/Au) uinug TF3 Iuiuaus/au
gaaalul 2557 (43.0 aua/mu) uagiiug TF3 i wiuaue/du (25.1 aue/Au) gendn TF84-4 (210.8

ana/du) welduauenivuiadnnin (Table 6)

umtinyevadasanue

I ! U aa d' A v 6 = a o v 6 ! IS v 6 = v ¢
UANULANANNUNADALUBIINUNNARDY UG LLﬁ%NUQﬂNWUﬁﬁ%M'JNﬂLLﬁ%‘W‘LAﬁq TneLagnus

TF8d-a v Yo/auegsiiandlougnlul 2557 uay 2558 (6.14 uay 6.08 n3u/aue mudIRy) druriug
TF3 Tiuw.Je/auelidunneineiu agluyie 2.22-2.45 n3u/awue (Table 7)
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frnuuandafuynadfilesanninaass siug uasiiufduiusserinuasiug wuiu Tne
g TF8d-a Tisunumide/auegaiianideugnlull 2557 uax 2558 (32.4 uay 32.9 Wwéna/aue
auddiv) dauiug TF3 iswauude/aueliunnanadulusening 3 U uaveglugas 26.3-27.2 wiée/
aue (Table 8) dwisuthwidn 100 wn Wus TF8A-4 gandh TF3 wazusiaensaaisuudseduls uu. 100
wan wandneiuliiunn Inewug TF8d-4 eglugas 11.51-12.21 uaz 10.55-11.46 N3y uaz TF3 oglugas
5.23-5.81 way 4.50-5.42 n3u Tul 2556 uag 2557 mua1siu (Table 9)
wWasiwusyeuiaasidudiiu (U 2556)

Fneiug TF8d-a T %de gandniiug TF3 waznssudsnisidleiiesdsulsssiusiududendn
%1 (37.71%) ganinssuisau (36.40-36.949%) Tusitug TF8d-a drusitug TF3 nslduelitessiudule
viinuazTun@ 1% %e (33.43%) ganinssuisaue (32.44-33.35%) (Table 10)
annidule @ 2556)

arueTudulle Wus TFsa-a fduilenandning T3 Tnefidioglutag 1.25-1.29 @ dau TF3 o)
Tu33 087093 i

Awasansvesduly (Uniformity Ratio: UR) Wug TF84-4 aglusas 51-56 dawsitus TF3 oy
U39 49-52

anuwmilenveadule wug TF3 Tianaumiles (18.1-21.8 niu/Aving) gendniug TF8a-4
(13.8-19.1 n3u/ivind)

AuazlBunsau 1130 micronaire Wug TF8A-4 fiA1 micronaire fndnsiug TF3 fio fieu
avlBundouannnd laewus TF8d-4 aglurig 3.9-4.4 wagiiug TF3 ogluyie 5.3-5.5 (Table 10)
wuasfnginy

U 2556 - us TF84-4 wuinAzseu waedndu 4 faselu fermslunin Wsvana 3% ves
wag) vuoushulu $a9%udl 23 Bamau 2556 waznuwdedndu 2 dselu rueulhuly uaruiuuas
P93uil 16 fueneu 2556 daustug TF3 limwuwasdngidvhane

T 2557 - wumdsdniu 3 dsiolu uasmueunluuUassesay 2-3 Tu daetuil 29 Augien
2557 Twiiug TF8d-4 dusiug TF3 linu

o

U 2558 - wumdssawdnties Tuug TF84-4 Wenunnvzmely wazddngsssuyfidiuning
nsiaguulasnuduinvesiu
971 Table 11 wadmsngsinu wanedn (U 2556-2557) a1 pH vesaulasunisususadunans
= aa 4 2 v oo v & o A a2 o a £ 2 v
WnBulunnnssuds a0 5.9 Wiealsusu Ju 6.8-7.1 nauiuiied mdunseingluduauintey e

AnsUSuUTeRunnnTsLds widsludaaulunan 2 U s3uviedn available P K Ca Mg



Table 1 Fiber yield (with seed) of 2 cotton varieties at 4 methods of soil improvement in the

organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment Fiber yield (kg/rai)

Takfa 84-4 Takfa 3 average
1) Crotalaria juncea 254.2 A 143.4 C 198.8
2) C. juncea +compost 3 T/rai 2635 A 1393 C 201.4
3) C. juncea +bogachi 200 kg/rai 190.1 B 120.8 CD 155.5
4) C. juncea +compost 3 T/rai+bogachi 1 m 2628 A 94.1 D 178.4
after sowing
average 242.7 124.4
Year
2013 2583 a 86.4 d 172.3
2014 248.5 a 1945 c 221.5
2015 221.2b 923d 156.7
average 242.7 124.4

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT

F-test: year **; main plot (soil improvement) *; year x soil improvement ns; subplot (var) **; year x var **;

soil improvement x var **; year x soil improvement x var ns; CV (a) =32.9%; CV (b) = 18.9%

Table 2 Plant height (centimeter) of 2 cotton varieties at 4 methods of soil improvement in the

organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment Plant height (cm)

Takfa 84-4 Takfa 3 average
1) Crotalaria juncea 175.8 2433 209.5
2) C. juncea +compost 3 T/rai 180.5 260.9 220.7
3) C. juncea +bogachi 200 kg/rai 163.0 265.9 214.4
4) C. juncea +compost 3 T/rai+bogachi 1 m 189.1 279.9 234.5
after sowing
average 177.1 b 262.5 a
Year
2013 217.5 289.1 2533 A
2014 151.8 233.3 1925 C




2015

162.0

265.2

213.6 B

average

177.1 b

262.5 a

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT

F-test: year **; main plot (soil improvement) ns ; year x soil improvement ns; subplot (var) **; year x var ns;

soil improvement x var ns; year x soil improvement x var ns; CV (a) =14.7%; CV (b) = 12.8%

Table 3 Number of monopodia (vegetative branch) of 2 cotton varieties at 4 methods of soil

improvement in the organic production system (2013-2015), Chiang Mai Field Crops

Research Center

Treatment 2013 2014
Takfa 84-4  Takfa 3 average Takfa 84-4 Takfa 3 average
1) Crotalaria juncea 1.4 0.8 1.1 a4 8.9 6.6
2) C. juncea +compost 3 T/rai 2.2 1.0 1.6 54 7.7 6.5
3) C. juncea +bogachi 200 kg/rai 1.6 1.0 1.3 4.3 9.4 6.8
4) C. juncea +compost 3 T/rai + 2.3 0.9 1.6 6.2 8.6 7.4
bogachi 1 m after sowing
average 1.8 b 1.0a 51A 8.6 B
F-test main plot (soil improvement) ns; subplot  main plot (soil improvement) ns; subplot

(var) *; soil improvement x var ns; CV (a) =

57.4%; CV (b) = 66.8%

(var) **; soil improvement x var ns; CV (a) =

18.19%; CV (b) = 20.4%

2015
1) Crotalaria juncea 1.4 4.2 2.8
2) C. juncea +compost 3 T/rai 2.0 5.3 3.6
3) C. juncea +bogachi 200 kg/rai 1.6 6.2 3.9
4) C. juncea +compost 3 T/rai + 1.5 a7 3.1
bogachi 1 m after sowing
average 1.6 a 5.1b
F-test main plot (soil improvement) ns; subplot (var) **; soil improvement x var ns;

CV (a) = 30.3%; CV (b) = 35.1%

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 4 Number of sympodia (fruit branch) of 2 cotton varieties at 4 methods of soil

improvement in the organic production system (3-year combined analysis),

Chiang Mai Field Crops Research Center

treatment Number of fruit branch

2013 2014 2015 average
1) Crotalaria juncea 51f 9.2a 8.5 ab 7.6
2) C. juncea +compost 3 T/rai 6.5 cde 7.0 b-e 7.9 abc 7.1




3) C. juncea +bogachi 200 kg/rai 5.6 ef 7.2 bcd 7.2 bc 6.7

4) C. juncea +compost 3 T/rai+bogachi a7 f 5.7 def 7.3 bc 5.9

1 m after sowing

average 55 7.3 1.7

Var.

Takfa 84-4 43 B 6.0 A 8.8B 7.4
Takfa 3 3.7C 85A 6.6 B 6.3
average 55 7.3 1.7

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT
F-test: year **; main plot (soil improvement) ** ; year x soil improvement *; subplot (var) **; year x var **

soil improvement x var ns; year x soil improvement x var ns; CV (a) = 19.2%; CV (b) = 23.6%

Table 5 The node of first fruit branch of 2 cotton varieties at 4 methods of soil improvement in
the organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment Node of first fruit branch

Takfa 84-4 Takfa 3 average
1) Crotalaria juncea 7.4 10.2 8.8
2) C. juncea +compost 3 T/rai 8.2 10.1 9.1
3) C. juncea +bogachi 200 kg/rai 7.5 10.8 9.1
4) C. juncea +compost 3 T/rai+bogachi 1 m 8.6 11.2 9.9

after sowing

average 7.9 A 10.6 B

Year

2013 10.7b 109 b 10.8
2014 57d 8.0c 6.8
2015 74 c 128 a 10.1
average 79 A 10.6 B

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT
F-test: year **; main plot (soil improvement) ns ; year x soil improvement ns; subplot (var) **; year x var **;

soil improvement x var ns; year x soil improvement x var ns; CV (a) = 18.4%; CV (b) = 16.1%

Table 6 Number of bolls per plant of 2 cotton varieties at 4 methods of soil improvement in
the organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment Number of bolls/plant




Takfa 84-4 Takfa 3 average

1) Crotalaria juncea 20.0 27.9 23.9
2) C. juncea +compost 3 T/rai 23.6 26.7 25.1
3) C. juncea +bogachi 200 kg/rai 18.4 26.0 22.2
4) C. juncea +compost 3 T/rai+bogachi 1 m 21.2 19.7 20.4

after sowing

average 20.8 B 25.1 A

Year

2013 13.7 ¢ 58d 9.8
2014 24.8 b 430 a 33.9
2015 239b 26.4 b 25.1
average 20.8B 25.1 A

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT
F-test: year **; main plot (soil improvement) ns ; year x soil improvement ns; subplot (var) **; year x var **;

soil improvement x var ns; year x soil improvement x var ns; CV (a) =30.9%; CV (b) = 27.9%

Table 7 Fiber dry weight per boll of 2 cotton varieties at 4 methods of soil improvement in
the organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment Fiber dry weight per boll (g)

Takfa 84-4 Takfa 3 average
1) Crotalaria juncea 5.81 2.23 4.02
2) C. juncea +compost 3 T/rai 5.83 2.34 4.08
3) C. juncea +bogachi 200 kg/rai 5.61 2.35 3.98
4) C. juncea +compost 3 T/rai+bogachi 1 m 5.96 2.38 4.17

after sowing

average 5.80 A 233 B

Year

2013 519b 231 c 3.75
2014 6.14 a 245 ¢ 4.29
2015 6.08 a 222 c 4.15
average 5.80 A 2.33B

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT
F-test: year **; main plot (soil improvement) ns ; year x soil improvement ns; subplot (var) **; year x var **;

soil improvement x var ns; year x soil improvement x var ns; CV (a) =9.7%; CV (b) = 8.9%



Table 8 Number of seed per boll of 2 cotton varieties at 4 methods of soil improvement in
the organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment Number of seeds/boll

Takfa 84-4 Takfa 3 average
1) Crotalaria juncea 30.4 26.7 28.6
2) C. juncea +compost 3 T/rai 31.7 27.0 29.4
3) C. juncea +bogachi 200 kg/rai 30.7 27.2 28.9
4) C. juncea +compost 3 T/rai+bogachi 1 m 31.3 26.3 28.8

after sowing

average 310 A 26.8 B

Year

2013 278 b 263 c 271
2014 324 a 27.2 bc 29.8
2015 329 a 26.9 bc 29.9
average 310 A 26.8 B

The figures followed by the same letter were not significantly different at 95% confidence level by DMRT
F-test: year **; main plot (soil improvement) ns ; year x soil improvement ns; subplot (var) **; year x var **;

soil improvement x var ns; year x soil improvement x var ns; CV (a) =8.5%; CV (b) = 5.6%

Table 9 One hundred seed weight of 2 cotton varieties at 4 methods of soil improvement in
the organic production system (3-year combined analysis), Chiang Mai Field Crops

Research Center

treatment 2556 2557 2558
TF84-4 TF3 TF84-4 TF3 TF84-4 TF3

1) Crotalaria juncea 12.21 5.56 10.70 4.50 (on analysing)

2) C. juncea +compost 3 T/rai 11.90 581 10.55 5.00

3) C. juncea +bogachi 200 kg/rai 11.88 5.64 11.40 5.05

4) C. juncea +compost 3 T/rai +

bogachi 1 m after sowing 11.51 5.23 11.46 5.42

Analysed by Nakhon Sawan Field Crops Research Center

Table 10 Ginning percentage and fiber quality of 2 cotton varieties at 4 methods of soil



improvement in the organic production system (2013), Chiang Mai Field Crops

Research Center

treatment UR. Fiber Fiber
%ginning Fiber length  (uniformity strength fineness
(inch) ratio) (g/tex) (micronaire)
TF84- TF84-
4 TF3 TF84-4 TF3 TF84-4 TF3 4 TF3 TF84-4 TF3
1) Crotalaria juncea 36.40 3244 1.27 088 54 51 154 21.8 4.1 5.3
2) C. juncea +compost
3 T/rai 37.71  33.16 1.25 093 51 52 138 18.1 4.4 5.5
3) C. juncea +bogachi 200
ke/rai 36.94 33.35 1.29  0.90 53 49 155 19.4 4.2 5.4
4) C. juncea +compost 3
T/rai + bogachi 1 m after
sowing 36.82 3343 125 0.87 56 49 191 19.4 3.9 53
Analysed by Nakhon Sawan Field Crops Research Center
Table 11 Soil chemical properties before planting and after harvesting of organic cotton
experiment in 2013-2015 Chiang Mai Field Crops Research Center
Before After harvesting
improve- T1 T2 T3 T4
ment 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015
pH 5.9 6.6 70 7.0 71 71 75 6.8 6.8 72 73 71 75
%OM 15 12 13 0.98 21 12 0.92 13 16 0.79 16 18 0.72
avail.P (mg/kg) 122 105 88 81 246 172 181 98 121 87 116 165 92
extract. K 122 73 126 302 138 186 355 59 130 170 83 158 170

(mg/kg)




Before After harvesting

improve- T1 T2 T3 T4

ment 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015
Ca (mg/kg) 1,025 647 726 643 1,080 824 780 759 651 471 608 685 541
Mg (mg/kg) 225 149 159 77 340 198 108 183 140 55 158 184 76
S (mg/kg) a.75 14.99 4.94 17.84 3.32 7.72 0 8.10
Fe (mg/kg) 69.89 3885  93.16 10.8 29.46 61.86 8.1 5459 2506 13.4 2237 2533 10.9
Mn (mg/kg) 13.57 1867  24.72 8.6 17.05 18.14 6.3 19.70 9.14 8.0 10.14 773 55
Zn (mg/kg) 3.20 1.93 0.66 1.575 3.42 0.57 2.23 318 0.35 1.96 2.10 2.74 1.39
Cu (mg/kg) 2.68 2.08 1.54 1.16 2.96 1.47 1.25 3.05 0.54 1.36 1.40 2.12 0.81
B (mg/kg) 0.50 0.60 0.16 0.85 0.48 0.29 0.93 0.22 0.24 0.73 0.39 0.37 0.84
EC 0.164 0051 0042 0123 0.082 0.058 0.132 0.042  0.035 0.066 0.066  0.052 0.076

(msimen/cm)
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pH 3.35-4.00 5.18-7.68
% OM 0.94-2.02 0.27-1.21
Total N (%) 0.03-0.08 0.01-0.06
Total P (%) 0-0.03 0.02-0.07
Total K (%) 0.14-0.20 0.09-0.15
Al EC (dS/m) 4.47-5.95 4.19-9.33
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