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Effect of Day Length on Growth, Photosynthesis

and Food Reserves in Curcuma alismatifolia Gagnep.
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Abstract: Effect of day length on growth, development and food reserves in Curcuma alismatifolia Gagnep. was
carried out. Rhizomes of plant were grown in black plastic pots using sand: rice husk: rice husk charcoal (1:1:1)
as growing media. After shoot emerged, plants were transferred to growth chamber under light intensity of 60
umol/mz/s for 7, 10 and 13 hrs, temperature at 2742 °C, relative humidity (RH) 70-80%. The results showed that
C. alismatifolia grown under long day (13 hr) had significantly greater result in terms of plant height (130 cm),
pseudo-stem diameter (0.82 cm) than those grown under 7 and 10 hr condition. However, number of leaves per
plant, number of new rhizomes per cluster, and number of storage roots per rhizome were not different among
treatments. Photosynthetic rate of plants grown under long day (13 hrs) was between 50-55 pmol/mz/s at 3 and
4 weeks after planting. It was higher than that of plants grown under 7 and 10 hrs of day length. Photosynthetic
rate at 5 weeks after planting was not significantly different among treatments. Moreover, the result showed that
chlorophyll fluorescence was also not significantly different among treatments at 3, 4 and 5 weeks after planting.
For food reserves in new rhizomes, it was found that total non-structural carbohydrate and reducing sugar in
new rhizomes and storage roots of plants under 13 hrs of day length were significantly higher than those in the
others treatments. Plants grown under short day length (7 hr) reduced in K concentrations in new rhizomes and

reduced in P and Ca concentrations in storage roots

Keywords: Day length, photosynthesis, food reserves, Curcuma alismatifolia Gagnep.
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Table 1 Effect of day length (7, 10, 13 hr) on plant height, diameter of pseudo-stem, number of leaves

per plant culture at 15 weeks after planting.

Day length Height " No. of leaves
" Diameter of pseudo-stem (cm) "
(hrs) (cm) per plant
7 90.67+34.30b 0.55+0.02b 3.00+0.00a
10 96.00+£14.20ab 0.68+0.03ab 3.00+0.00a
13 103.00+28.20a 0.82+0.19a 3.33+1.33a

" Means within the same column followed by different letters are significantly different at P<0.05

Figure 1

Plants and psudo-stem under different day length conditions: 7, 10 and 13 hrs at 15

weeks after planting [(A), (B) and (C) respectively].
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Figure 2 Floral abortion occurred under 7 and 10 hr of day length at 6

weeks after planting.
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Figure 3 Photosynthetic rate (A) and chlorophyll fluorescence
(B) of plants growing under different day length
conditions in controlled room. Error bars denote the
SE (n=10).

*indicate significant differences at P<0.05., "no

significant.
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Table 2 Effect of day length on number, diameter and weight of rhizomes and storage roots at 18

weeks after planting.

. 1/
New rhizome

Day length No. of Diameter of Weight of new rhizome (g)
(hr) new rhizome per cluster new rhizome (cm) Fresh Dry
7 1.00+0 a 1.80+0.29a 5.43+0.34a 1.48+0.21a
10 1.00+0a 1.60+0.17a 6.821+0.71a 1.40+0.71a
13 1.00+0a 2.40+0.38a 6.97+0.81a 1.66+0.61a
Storage root”
Day length  No. of storage roots Size of storage root (cm) Weight of storage root (g)
(hr) per rhizome Length Diameter Fresh Dry
7 2.87+0.75a 4.50+0.24a 1.40+0.17a 6.03+1.72a 0.08+0.03a
10 2.93+0.91a 3.66+0.53a 1.50+0.28a  6.52+2.34a 0.06+0.06a
13 3.50+0.83a 5.9410.61a 1.12+0.93a 8.94+4.83a 0.111£0.10a

" Means within the same column followed by different letters are significantly different at P<0.05

Table 3 Content of total nonstructural carbohydrate (TNC) and reducing sugar (RS) in new rhizomes

and storage roots under different day length treatments at 18 weeks after planting.

Day length Concentration (mg glucose/plant)
Organ - -
(hrs) TNC RS
7 170.21£12.43c 110.911+6.94c
New rhizomes 10 200.74+8.12b 153.83145.74b
13 330.88+20.56a 284.68+19.32a
7 243.461£10.24c 104.14146.13b
Storage roots 10 345.84+5.02b 120.12+6.68b
13 403.32+9.75a 270.04+24.57a

" Means within the same column followed by different letters are significantly different at P<0.0
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Table 4 Concentrations of nutrient elements in new rhizomes and storage roots under different day

length treatment at 18 weeks after planting.

Concentration in new rhizome (mg/g DW)"

Day length (hrs)

Nitrogen Phosphorus Potassium Calcium Magnesium
7 21.01+1.33a 6.98+0.32a 166.07+8.22c 4.46+0.33a 3.17+0.12a
10 21.53+8.25a 7.08+0.38a 262.52+3.45b 3.56+1.50a 3.39+0.56a
13 22.42+2.63a 7.3810.54a 344.4619.47a 3.42+0.71a 2.37+0.39a

Concentration in storage root (mg/g Dw) "
Day length (hrs)

Nitrogen Phosphorus Potassium Calcium Magnesium
7 10.3710.57a 8.49+0.13b 86.22 +5.39a 1.47+0.36b 4.77 £0.40a
10 9.52+1.35a 6.43+0.55¢ 81.85+9.18a 1.40+0.37b 3.61+0.27a
13 8.84+0.97a 10.4110.77a 86.17+7.41a 2.95+0.31a 4.23+1.15a

"Means within the same column followed by different letters are significantly different at P<0.05
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