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Effect of Nitrogen, Phosphorus and Potassium on Growth

and Development of Curcuma petiolata Roxb.

Tagzen Fansed"” asyd Asuna” auwsA wdasauna” uazF199u Nam1”’

Soraya Ruamrungsri "2 Wallanuch KhongkhawZ/, Anong PayakaihaponZ/ and Rumjuan KijkarZ/

Abstract: Effect of nitrogen (N), phosphorus (P) and potassium (K) levels in nutrient solution on growth and
development of Curcuma petiolata Roxb. were studied. Rhizome of C. petiolata with 1.86 cm of rhizome
diameter were planted in substrate culture using sand : husk rice chacoal with ratio of 1:1 as growing medium.
After sprouting, the plants were supplied with nutrient solution containing different combination levels of N, P
and K. Other mineral elements were added in nutrient solution at the same concentration i.e. Mg 25, Ca 50, B
0.247, Mn 0.446, Zn 0.23, Cu 0.02, Mo 0.013 and Fe 0.611 mg/l. The experimental designed was factorial in
CRD, comprised of 3 factors i.e.; 1) two levels of N (200 and 300 mg/l), 2) three levels of P (50, 70 and 100
mg/l) and 3) three level of K (100, 200 and 300 mg/l). The result showed that N concentration at 200 mg/l
increased plant height, height of bush, bush width, scape length, spike length, spike width, number of coma
bracts and number of green bracts to the highest level. P concentration at 50 mg/l gave better result in term of
scape length, whereas K concentration at 200 mg/l promoted the highest spike diameter. The optimal ratio of

N, P and K in nutrient solution for growth and development of C. petiolata was 200:50:200 mg/l, repectively.

Keywords: Curcuma petiolata Roxb., nitrogen, phosphorus, potassium, growth and development
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Table 1 Effects of nitrogen phosphorus and potassium on vegetative growth at 18 WAP of

Curcuma petiolata Roxb.

Nutrition levels (mg/l) Plant height (cm) Height of bush (cm) Bush width (cm)
Nitrogen” 200 99.59: 73.55: 78.992
300 85.93 64.76 70.86
50 94.21° 70.71° 75.56 °
Phosphorus” 70 91.59° 66.51° 73.72°
100 92.48° 70.25° 75.50°
100 94.37° 69.13° 77.50°
potassium"’ 200 91.72° 68.16° 72.89°
300 92.19° 70.23° 74.40°
Interactions
N X P ns * ns
N X K ns ns ns
P XK ns ns ns
NXP XK ns ns ns

" Means within the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P= 0.05, ns= not significantly different

Table 2 Interaction effects of nitrogen and phosphorus on height of bush at 18 WAP of Curcuma petiolata Roxb.

Nutrition levels (mg/l)

Height of bush Y (cm)

Nitrogen Phosphorus
50 72.66%
200 70 74.53°
100 73.46%
50 68.76™
300 70 58.50°
100 67.03°

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD testat P=0.05, ns= not significantly different
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Table 3 Effects of nitrogen phosphorus and potassium on flowering of Curcuma petiolata Roxb.

Scape Spike Spike Number of Number of  Days from
Iength” Iength” width" coma green anthesis until
Nutrition levels (mg /1) " y "
(cm) (cm) (cm) bracts bracts senescence
(day)
Nitrogen 200 34.14: 16.29: 5.94: 9.84: 28.01: 22.17:
300 29.90 14.59 5.46 9.04 24.52 22.42
50 32.37° 16.48° 5.62° 9.50° 26.28° 22.98°
Phosphorus 70 32.76° 15.84%° 5.66° 9.02° 25.18° 21.72°
100 31.38° 14.19"° 5.85° 9.80° 27.43° 22.07°
100 32.17° 15.83° 5.75% 9.60° 26.41° 21.90°
Potassium 200 32.05° 15.48° 6.06" 9.69° 26.31° 22.59°
300 32.19° 15.13° 5.34 9.10° 26.53° 22.40°
Interactions
N X P ns ns ns ns * ns
N X K ns ns ns ns ns ns
P XK ns ns ns ns ns ns
NXP XK ns ns ns * * *

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD test at P= 0.05, ns= not significantly different

Table 4 Effects of nitrogen and phosphorus on number of green bracts of Curcuma petiolata Roxb.

Nutrition levels (mg /1) Number of green bracts”
Nitrogen Phosphorus
200 50 29.60°
70 27.34°
100 27.17°
300 50 23.22°
70 22.70°
100 27.77°

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD test at P= 0.05, ns= not significantly different
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Table 5 Interaction effects of nitrogen phosphorus and potassium on number of coma bracts, number

of green bracts and days from anthesis until senescence of Curcuma petiolata Roxb.

Nutrition levels (mg /1) Number of Number of green Days from anthesis
Nitrogen  Phosphorus  Potassium coma bracts” bracts” until senescence”’
(day)
100 9.25"% 27.12%° 21.62°
%0 200 11.11° 31.11° 23.33%
300 10.50" 30.37% 24.62°
100 10.22" 30.11% 22.50°
200 0 200 8.33" 21.66" 21.00*
300 9.00”*' 28.50™° 20.22'
100 10.40™ 26.607°* 21.60°
10 200 9.60™" 27607 22.10"
300 9.55™°% 27307 22.60°
100 9.14> 25,00 23.14™
50 200 8.60™ 22.00% 22.20°%
300 8.60™ 23.20° 23.10%
100 8.66"" 23.50°* 20.60°
200 70 200 10.50" 25.50°° 24.25%°
300 7.71" 20.00' 23.66™°
100 9.75%* 25.75°° 2225
100 200 10.28" 27.71% 23.57"°
300 9.14> 30.14% 20.28'

" Means within the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P= 0.05, ns= not significantly different
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Table 6 Effects of nitrogen phosphorus and potassium on yield of Curcuma petiolata Roxb.

Nutrition levels (mg /1) Weight of new

Rhizome

Number of new Number of

rhizome”(g) diameter” (cm) rhizome" storage root"
Nitrogen 200 170.10° 2.34° 2.53° 10.38°
300 143.73° 2.09° 2.45° 10.50°
Phosphorus 50 132.98° 2.29° 2.40° 9.26°
70 165.27 ° 2.14° 2.59° 11.02°
100 167.72° 2.19° 2.48° 10.91°
Potassium 100 179.72° 2.27° 2.60° 12.14°
200 125.93° 2.17° 2.35° 9.41°
300 165.22° 2.18° 2.53° 9.85"
Interactions
N X P ns ns ns ns
N X K ns ns ns ns
P XK ns ns ns ns
NXPXK ns ns ns ns

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD test at P= 0.05, ns= not significantly different
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