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ABSTRACT

The study on effect of pH value on the indigo color quality of Hom (Baphicacanthus cusia (Nees.)
Bremek.) was done in Phrae province. The objective was to determine the initial pH of the soil to the growth
and color quality of the Hom. We have measured the initial and final growth of plants in different pH of
potting soils and the color quality. The results showed that suitability adjusted pH at 4.5 with average soil
moisture content (96.25 %) and exposure in the greenhouse was 70% (101.87) had high supported on
maximum growth. The increased growth was detected in most plant parts, stem height (10.66 ¢m), root
length (5.16 ¢cm), number of branches (1.66 branches), and number of leaf (15 leaves). While, the treatment
without pH adjustment provided the standard color quality of Hom which express by values of L* (21.38),
a* (-3.18), and b* (-5.93). Value of L* indicating the color lightness with yield to dark color when closed
to 0, while, -a* and -b* expressed the green and blue color, respectively. The amount of leuco-indigo was
88.53 Wml, High leuco-indico indicating the efficiency of the color absorption in the fabric. However, pH
adjustment to 4.5 also provided a standard color quality, even though, less than without pH adjustment
which varied values were found, L* (28.34), a* (-4.83), b* (-3.09), and leuco-indigo (77.20 Mml).
Indicating Hom can be used to solve the acid soil problem. Then, the communities will get the benefit from
cultivating which contributes to economic development and development into community enterprise groups

in the future.
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Figure 1. The fresh leaf maceration in 4 days (A) and the color of Assam Indigo (B) were shown.
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Table 1 The percentage of plant survival rate (%.month ") after treatment with different pH values during 8

months after transplanting. The value showed mean (;) = standard deviation (S.D.)

Survival rate

Treatment
1 2 3 4 5 6 7 8
A (pH 4.0) 100£0  100+0 80+40 80440 0°+0 0%+0 0°+0 040
B (pH 4.5) 1000 1000 1000 1000 60°£55  60™55  60°+55 60*+55
C (pH 5.0) 10040 1000 8040 80+40  40°+49 0°+0 0°+0 0°+0
D (pH 5.5) 10040 1000 60455 60+55 60’55 60’55  60°455  60'+55
E (pH 6.0) 10040 1000 8040 80440  40°+49  40°449  40°+49  40°+49
F (pH 6.5) 100£0  100+0 100+0 100+0 0°+0 0%+0 0°+0 040
G (pH 7.0) 100£0  100+0 100+0 100+0 0°+0 0%+0 0°+0 0°+0
H (pH 7.5) 10040 1000 8040 80+40 0°+0 0°+0 0°+0 0°+0
1 (pH 8.0) 10040 1000 1000 1000 60’55 60’55 4049  40°+49
J (Not adjust pH) 10020 1000 1000 1000 80'+40  80'+40  60°+55  60'+55
F-test ns ns ns ns * * * *
P-values - - 0.271 0.271 0.000 0.000 0.016 0.016

Note: ns = mean was not significant differences at p < 0.05

* =mean was significant differences at p <0.05

“® = mean values with the same letter were not significantly different at p < 0.05
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Y [ d' j’ a d' =\ g’/ 1 a 9

aeandeanumsnlasuulasnnuyuludu ni UBNINUU Zeng et al. (2010) 09T TIN5 1 I
A A A2 A a Y A aa X /R P & X
UM WornurunAus e A Ia laa 3 angaluanuruilszin 30 o kua aaniu 19
ddal A tg IS Y Y1 A g a 1 Y a
MIUANVUIATY LAEIDANUFUAAAIANT] DB aglIduemmugunulondwaldinams
Y

dana 131013195 0y (Hendrick & Pregitzer, 1996; MeUDIN S 191

Sadoodee & Chiso, 2008; Wiriya-Alongkom ez al., 2012)

Table 2 Percentage of average soil moisture content in each soil treatment which collected in every month. The value

showed mean (; ) & standard deviation (S.D.).

Soil moisture content (%.month_l)

Treatment —

1 2 3 4 5 6 7 8 X
A (pH 4.0) 100°+0 85°£30 9844  74°:15  95+10 1000 1000 1000 94°+9
B (pH 4.5) 94°+12 1000  100°+0 94°+8 100+0 1000 10040 100+0 98"+3
C (pH 5.0) 85430 100°£0 100°+0 82"+12 97+4 99+2 100+0 99+2 95"+7
D (pH 5.5) 100°+0 100°£0 100°+0 89°+15 100+0 100£0 100+0 1000 99"+4
E (pH 6.0) 8724 92°+16 1000  70°+23 98+4 100£0  100+0 100+0  93°+10
F (pH 6.5) 96"+5 1000  100°+0  100°+0 100£0 1000 10040 100+0 99"+1
G (pH 7.0) 89"+14 97°+6 10040  100°+0 1000 10040 10040 100+0 98"+4
H (pH 7.5) 100°+0 100°+£0 100°+0 100°+0 100+0 100£0 100+0 1000 100°+0
I (pH 8.0) 65°+25 86"+15 97°+4 100°+0 100+0 100£0 100+0 1000 93"+12
J (Not adjust pH) 25°+13  32°+16  88°+9  78°25 9249  98+4 9942 98+4 7628

F-test * * * * ns ns ns ns ns
P-values 0.000 0.000 0.000 0.000 0.106 0.262 0.228 0.262 0.230

Note: ns = mean was not significant differences at p < 0.05
* =mean was significant differences at p <0.05

“® = mean values with the same letter were not significantly different at p < 0.05
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Table 3 The average of light intensity in each month which related to growth of plants. The value showed

mean (;) + standard deviation (S.D.).

Light intensity (Lux.month ™)

Treatment —

1 2 3 4 5 6 7 8 X
A (pH 4.0) 30437 70£40  65£37 30429 30436 30436 50°+40  40°:34  43%:16
B (pH 4.5) 120498 120498 125492 120498 120498 100+89 110°459 120°+68 11747
C (pH 5.0) 20419 20419 25416 30437  20+18 30437 30440 2045 24°45
D (pH 5.5) 25422 45433 45433 55440 25422 45433 25%437  45%5  39%:11
E (pH 6.0) 35437 40434 55440 35437 35437 30437  40°+34  30°+29  37%47
F (pH 6.5) 55440 55440  35£37 35437 55440 55440  40°+38  60°:38  49°:10
G (pH 7.0) 80498 100490  80+75 80474  80+£97  85+70 100460  95°463  87°49
H (pH 7.5) 85441  85+£70 75471 85470  85+70 85470  75°432 75424 81°46
I (pH 8.0) 105484 125467  95+60 105456 105484 100+89 110°+59 110°+80 107°+9
J (Not adjust pH) 85+70  90+64 80466  55+29  85+70 80498  50"+58 9066  77°+15

F-test ns ns ns ns ns ns * * *

P-values 0.150 0.126 0199  0.110  0.150  0.307  0.033 0.014 0.00

Note: ns = mean was not significant differences at p < 0.05

* = mean was significant differences at p < 0.05

“® = mean values with the same letter were not significantly different at p < 0.05
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Table 4 The average of soil pH after transplanting in each month. The value showed mean (x ) & standard deviation (S.D.).

Soil pH

Treatment —

1 2 3 4 5 6 7 8 X
A (pH 4.0) 4.0+0.0 6514  6.8%1.0 7303 7303  73°403 7.6:04 7.8+03  6.8°%03
B (pH 4.5) 45°40.0  6.7:03  6.9°40.4 6.9°+0.4 7.1°:02  7.1°402 74405 7.6£0.5  6.8°+0.3
C (pH 5.0) 50400  6.9%04  7.0404  7.1°+04 7.1°+04  7.2°%03 72403 7.7+04  6.9°403
D (pH 5.5) 55%0.0 67406  7.0403  7.0°:03  7.1%02  7.1°402  7.1303 74404  6.9°0.2
E (pH 6.0) 6.040.0 67403  7.0+0.0 7.0+0.0 72°+02 72403 74404 7.6:04  7.0°0.1
F (pH 6.5) 6.5'+0.0 6.4+02 65403 6904 72°+03 7.5+0.5 7.5£0.5 7.9+02  7.0:02
G (pH 7.0) 7.0%0.0  7.0%0.0  7.2°:03 7303 73403 72°403 73203 7.5+03  7.2°:0.1
H (pH 7.5) 75"0.0  73°03  7.3°03  7.2%03  7.2%03  7.2°403 72403 7.9402  7.3°%0.2
I (pH 8.0) 8.0+0.0  7.0°40.6  7.1°%04 7.3°:04 7303  73°%03 7.6£02 7.6:04  7.4°+0.2
J (Not adjust pH) ~ 7.7£0.4  7.7°404  7.7°+04 8.0%:04 7.8+04 7.8+04 7.5+04 7.5:04 7.7+0.3

F-test * * * * * * ns ns *

P-values 0.000 0.019 0.019 0.017 0.009 0.018  0.064  0.358 0.000

Note: ns = mean was not significant differences at p < 0.05
* = mean was significant differences at p < 0.05

“® = mean values with the same letter were not significantly different at p < 0.05
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Table 5 Comparative growth quantity of plants includes root length (cm), stem height (cm), branches number and

leaf number. The value showed mean (x ) T standard deviation (S.D.).

Root length Stem height Branches number Leaf number
Treatment 0 8 0 8 0 8 0 8
Month Month Month Month Month Month Month Month
B((H4.5)  15.67°42.62 20.83'+3.57 18.17°t1.03 28.83'+3.01 1.67°+0.94 333125 5674236 20.67+1.25
D (pH5.5) 1667651 1833°+544 16.67°+6.51 25.67°+5.95 3.33°+1.70 2.33"+0.94 11.33+525 17.67'+7.72
E (pH 6.0) 15.0042.50  16.50+11.25 15.00%+2.50 12.33+7.00 1.00+0.51 1.33*+1.00  5.33+0.00  11.00+6.50
I (pH 8.0) 9.67°43.00  13.50°46.75  12.33°42.00 17.00°42.50 2.00°+2.00 0.67°+0.00  6.67+4.00  10.50°+0.50
J (Not adjust . . . . X N . .
20.50°43.12  16.25°+4.87  21.00+0.71  26.50°+3.09 3.50°+0.47 3.00"+0.94 12.00+2.82 19.50°+5.31
pH)
F-test *
P-values 0.000

Note: * = mean was significant differences at p < 0.05

“® = mean values with the same letter were not significantly different at p < 0.05

Treatment E

Treatment J

Figure 2 The treatments of survivor after treatment with different pH values during 8 months after

transplanting: treatment B pH 4.5, treatment D pH 5.5, treatment E 6.0, treatment [ pH 8.0 i1 &

treatment J Control (not adjust pH)
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Table 6 The average of fresh coloring yields and indigo dyeing value. The value showed

mean (x ) T standard deviation (S.D.).

Weight (gm) Hunter Lab Leuco-indigo (uml)
Treatment
Fresh leaf Indigo press L* a* b*
B (pH 4.5) 16.67°11.55  921°£9.22  2834°:4.70  -4.83°+2.04  -3.09°+0.77 77.20°+7.08
D (pH 5.5) 11.67°+7.64 4.21°+3.98 39.98'43.74  -4.71°42.36  -0.12°+1.12 64.23"+6.93
E (pH 6.0) 10.00°£0.00 1.96'+2.77 36.80°+0.00 -7.80°+0.00  -0.88°+0.00 52.13°+0.00
I (pH 8.0) 5.00°+0.00 325’4329  28.74°+13.06 -5.57"+0.85  -5.57°+0.77 48.44°+3.91
J (Not adjust pH) 13.33%+5.77 2.61°42.26 21.38°+6.61 -3.18%40.42  -5.93'+0.23 88.53"+10.37
F-test *
P-values 0.000

Note: * = mean was significant differences at p < 0.05
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