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ABSTRACT 
The research was aimed to evaluate the application of organic materials on growth and 
development of edible canna plant (Canna edulis Ker) in tidal swamp land. It was conducted 
in Suka Tani Village, Tanjung Lago Sub-district of Banyuasin from October 2017 to January 
2018. Randomized Block Design was used with 6 treatments and 3 replicates. Each 
experimental unit consisted of 16 plants. The treatments consisted of P0 (control: without 
applying any organic matter), P1 (10 ton ha-1 of cow manure), P2 (15 ton ha-1 of rice husk 
ash), P3 (20 ton ha-1 of of rice husk ash), P4 (10 ton ha-1 of rice husk), and P5 (15 ton ha-1 of 
rice husk). Results showed that the application of P2 (15 ton ha-1 of rice husk ash) could 
increase growth and development of edible canna plants. Highest results was found in the 
parameters of bud initiation time, plant height, flowering time, tiller number, plant fresh 
weight, plant dry weight, and corm weight. 
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One of the main constraints for food sufficiency program is the uneven ratio between 
population growth and food production where the increase in population is much faster. It is 
even worsen by the decrease in agriculture cultivation areas. Indonesia actually has a 
potency to develop various kinds of food crops, unfortunately due to limited productive 
agricultural land, crop cultivation in marginal land has led to the decrease in productivity 
which in turn decreasing the food supply for the rapidly increasing population. 

Food diversity is then needed to lessen the dependency on one specific food crop. 
While in local farmer level, it is known in term of multiculture and multi-commodities 
agriculture. Tuber food crops such as edible canna (Canna edulis Ker) has a great potency 
to be utilized as an alternative food crops. Edible canna corm is known as a safe and healthy 
local food source, however, it has not been cultivated widely. In South Sumatra, it is only 
known by the elderly and can be found uncultivatedly in several locations either in upland or 
in lowland area. 

Due to its unpopularity, edible canna cultivation in optimal land has not been commonly 
found as rice and corn still become the priority crops. Thus, the cultivation of edible canna is 
more likely carried out in the sub-optimal land, such as in tidal swamp area. Total tidal 
swamp in Indonesia is around 20.14 millions ha distributed in 17 provinces in which 9.53 
millions ha of the total is considered potential for agricultural activities. Total 5.27 millions ha 
are already used by either government transmigration program with 2.27 millions ha or by 
local community usages with 3.0 millions ha (Agricultural Land Research and Development 
Center, 2011). 

Tidal swamp is an underused potential agro-ecologycal area for its large coverage, 
especially for food crop cultivation (Haryono, 2013). Furthermore, it is categorized into four 
main typologies based on the physco-chemical soil properties, such as (1) potential land, (2) 
acid sulphate land (either potential acid sulphate or actual acid sulphate), (3) peat land 
(peaty land, shallow peat, medium peat, deep peat, very deep peat), and (4) saline land. 

Plant productivity can be increased by the addition of organic materials in the soil. The 
application of organic materials in a significant amount are conducted in the very first step of 
plant cultivation as it serves as basal fertilizer. The application of organic fertilizer and its 
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combination is believed will increase both plant biomass and soil nutrient content compared 
to chemical NPK fertilizer (Das et al., 2007). 

Rice husk, rice husk ash and cow manure are the most common organic materials 
been applied to the soil. Rice husk is usually a waste from rice milling process while rice 
husk ash is the husks that have been burned to ash. Manure has considerably better 
properties compared to either organic or inorganic fertilizers though it has slower effect to the 
plant regarding some changing process that it has to undergo (Suyatno, 2004). 

Similar to other plant biomass, rice husk also contains lignocellulose material but with 
higher silica percentage. The chemical content of rice husk consists of 50% cellulose, 25-
30% lignin, and 15-20% silica (Ismail and Waliuddin, 1996). Rice husk ash contains several 
nutrients with the composition of 0.15% nitrogen, 0.16% phosphorus, 1.85% potassium, 
0.49% calcium, 1.05% organic carbon, 68.7% SiO2 and C/N 36 (Sigit, 1984). 

Martanto (2001) stated that rice husk is an organic material containing cellulose, lignin, 
and hemicellulose, and if being burned it can produce ash with high silica content for about 
87% - 97%, and also contain 1% nitrogen and 2% potassium. Furthermore, potassium is 
needed to strengthen plant body in order to maintain leaves and flowers for not falling down, 
to regulate transpiration, to maintain enzymes mechanisms, to maintain osmotic potential 
and water absorbtion, to stimulate root hairs formation, to harden plant stems, and to 
stimulate seeds formation while silica is functioned as a growth booster of some gramineae 
plants, especially if given in optimal concentration dosage. 

Research finding by Andayani and Sarido (2013) discovered that cow manure 
contained 2.33% nitrogen, 0.61% phosphorus (P2O5), 1.58% potassium (K2O), 0.33% 
magnesium, 26.28% water content, 6.62% organic carbon, 0.65% total N, 10,18 C/N ratio, 
11.41% organic content, 3.42% humic acid, and 2.92% fulvic acid. Furthermore, Novia 
(2015) concluded that the application of 15 ton ha-1 of cow manure on sweet potato showed 
best results in growth parameters such as fruit bud number, tuber length, tuber weight per 
plant and tuber weight per plot. 

Thus, this research was conducted with the aim to evaluate the application of organic 
materials on growth of edible canna (Canna edulis Ker) in tidal swamp land. 
 

METHODS OF RESEARCH 
 

The research was conducted from September 2017 January 2018 in Suka Tani Village, 
Tanjung Lago sub-disctrict in Banyuasin while plant analysis was carried out in the 
Laboratory of Plant Physiology in Department of Agronomy, Faculty of Agriculture, University 
of Sriwijaya. 

Randomized Block Design was used with 6 treatments and 3 replicates with 16 plants 
per unit resulting in total 288 plants. The treatments consisted of P0 = control, P1 = 10 ton ha-1 
cow manure (9 kg plot-1), P2 = 15 ton ha-1 rice husk ash (13.5 kg plot-1), P3 = 20 ton ha-1 rice 
husk ash (18 kg plot-1), P4 = 10 ton ha-1 rice husk (9 kg plot-1), P5 = 15 ton ha-1 rice husk (13.5 
kg plot-1). Analysis of Variance (ANOVA) and least significant difference test was used for 
data analyzing. 

Land was first cleared from the vegetation and then 18 plots by the size of 3 m x 3 m 
with 50 cm spaces between each plot were prepared. Planting materials were selected from 
fresh canna rhizomes with the age of 6-8 months with no defect and free from disease. The 
application of organic materials was carried out a week before planting according to each 
treatment dosage. The rhizomes were planted in 10 cm x 10 cm planting holes with 70 cm x 
70 cm planting space. Plants were maintained with sufficient water supply and kept free from 
weed competition. Harvest was perfomed at 5 months after planting by digging the corm from 
the soil. 

The parameters consisted of bud initiation time, plant height (cm), leaf number per 
clump, flowering time, leaf chlorophyll, tiller number, plant fresh weight, plant dry weight and 
fresh corm weight per clump. 
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RESULTS OF STUDY 
 

The analysis of variance indicated that the application of organic materials on edible 
canna plant showed significant effect on flowering time and non significant effect on the other 
parameters as seen in Table 1. 
 

Table 1 – Analysis of variance on growth parameters of edible canna 
 

Parameter F-value Coefficient of variance (%) 
Bud initiation time 2.61

ns
 12.42 

Plant height (cm) 1.24
 ns

 18.48 
Leaf number 0.67

 ns
 12.69 

Flowering time 4.30* 3.16 
Tiller number 3.12

 ns
 22.80 

Leaf chlorophyll 1.36
 ns

 15.93 
Plant fresh weight per clump (g) 1.87

 ns
 45.84 

Plant dry weight per clump (g) 1.86
 ns

 58.74 
Corm weight per clump (g) 1.87

 ns
 50.75 

F0.05 3.33  
F0.01 5.64  
 

Note: * = significantly difference; ns = non significant. 

 
The application of organic materials resulted non significant effect on bud initiation 

time. However, P2 showed the fastest bud initiation time with the average of 8 days after 
planting, while the lowest was in P5 with 12 days after planting (Figure 1). 
 

 
 

Figure 1 – The application of organic materials on bud initiation time of edible canna 
 

Figure 2 shows the effect of organic materials application on plant height of edible 
canna. The highest plant height was obtained from P2 with the average of 87.42 cm while the 
shortest was 64.38 cm in P4. Figure 3 shows the increase in plant height per week. 
 

 
 

Figure 2 – The application of organic materials on plant height of edible canna 
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Figure 3 – The increase on plant height of edible canna 

 
Leaf number also showed no significant effect from the application of organic materials. 

Yet, P3 treatment showed better performance by having more leaf number compared to other 
treatments with the average of 9.13, and the lowest leaf number was 7.67 in P4 as given in 
Figure 4. Figure 5 shows the increase of leaf number per week. 
 

 
 

Figure 4 – The application of organic materials on leaf number of edible canna 

 

 
 

Figure 5 – The increase on leaf number of edible canna 

 
Based on the analysis of variance, the application of organic materials showd a 

significant effect on flowering time of edible canna. Least significant difference then was 
tested as seen in Table 2. It shows that there is no significant difference between P2 and P3. 

Despite of non significant results on analysis of variance, treatment P2 shows best 
result in the parameter of final tiller number per clump with 5 tillers per clump, while the 
lowest was obtained in both P0 and P4 with 3 tiller per clump (Figure 6). 
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Table 2 – Least significant difference test on flowering time of edible canna 
 

Treatment Means LSD 5% = 5.74 
P0 101 a 
P1 103 a 
P2 95 b 
P3 96 b 
P4 103 a 
P5 100 a 

 

Means following by the same letter denotes a non significant difference on 5% of LSD test. 

 

 
 

Figure 6 – The application of organic materials on tiller number per clump of edible canna 

 
Leaf chlorophyll also showed no significant effect to the application of organic materials 

based on analysis of variance. However, Figure 7 indicated that P4 has the highest average 
of leaf chlorophyll with 16.78 and the lowest was 12.79 in P2. 
 

 
 

Figure 7 – The application of organic materials on leaf chlorophyll of edible canna 
 

Analysis of variance resulted non significant effect of organic materials application on 
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plant fresh weight per clump with 499 g while the lowest is in P4 with the average of 182 g. 

Similar result was also found in plant dry weight per clump, analysis of variance 
showed no significant difference, however the effect of organic materials application can be 
seen in Figure 9. It indicates that P2 has the highest average of plant dry weight with 158 g 
and the lowest is in P4 with 42 g. 

The application of organic materials also did not give any significant effect on corm 
weight per clump. The highest weight of corm per clump was obtained in P2 treatment with 
271 g, and the lowest was 77 g in P4 treatment as given in Figure 10. 
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Figure 8 – The application of organic materials on plant fresh weight per clump of edible canna 

 

 
 

Figure 9 – The application of organic materials on plant dry weight per clump of edible canna 

 

 
 

Figure 10 – The application of organic materials on corm weight per clump of edible canna 

 
DISCUSSION OF RESULTS 
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improving soil nutrient content. However, the application of organic materials still gave better 
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P3, P0, P1, and P4 while the slowest was P5 with 12 days after planting (Figure 1). Similar to 
this, P2 also showed better performance in plant height and tiller number with 87.42 cm and 5 
tillers. This was probably caused by more nutrient supply from the application of rice husk 
ash as also reported by Nugroho (2009). Based on soil analysis results, nutrients content in 
P2 treatment consisted of 0.50% total N, 2.11 mg g-1 P2O5, 2.06 mg g-1 K2O, and 9739.49 
ppm Fe with 3.52 of pH. Then it was understandable that despite of high Fe content, the 
application of rice husk ash supplied more nutrients to the soil. Furthermore, Wahjunie 
(2003) added that the application of organic materials would improve soil hardening to 
medium level, increase the stability of soil aggregate, decrease surface sealing, and also 
increase infiltration rate. 

On the parameter of leaf number, the highest leaf number was obtained from P3 
treatment (20 ton ha-1 of rice husk ash) with 9.13 leaves in average. From these results, both 
P2 and P3 had showed better performance in vegetative growth parameters. These two 
treatments used rice husk ash as the organic materials sources. This finding was similar to a 
study by Dharmaswara (2012) reporting that the application of 1 ton per ha dosage of husk 
ash would increase vegetative growth components. High ratio of silica for about 87% - 97% 
alongside with 1% N and 2% K was contained in husk ash as reported by Martanto (2001). 

P2 treatment also showed the fastest flowering time with 95 days after planting followed 
by P3 with 96 days (Table 2). Silica content in rice husk ash was believed would increase the 
capacity and binding ability of P to be more available in soil for plants (Soil Research 
Agency, 2010). In contrast, P2 treatment showed the lowest result in leaf chlorophyll with only 
12.79 mg g-1. The best result was in P4 (10 ton ha-1 of rice husk) with 16.78 followed by P3, 
P0, P5, P1 (Figure 7). However, the difference among treatments was non significant. Fageria 
(2009) reported Fe toxicity syndrom in rice was shown by the decrease in leaf chlorophyll, 
plant height and tiller number. Fe toxicity was commonly occurred in ultisol, oxisol and tidal 
acid sulphate soil with low pH and high active Fe ratio (Sahrawat, 2004). 

Highest results was also obtained from P2 treatment in both plant fresh weight and 
plant dry weight with 499 g and 158 g, respectively. Nutrients and water absorption would 
heavily affect plant fresh weight while the root was the beneficial organ functioning in the 
absorption process (Rohmah and Saputro, 2016). Research finding by Mehraban et al. 
(2008) reported that high percentage of the decrease in root dry weight due to Fe toxicity 
was correlated to the accumulation of Fe2+ in plants which in turn would decrease plants’ 
growth. P2 treatment constantly gave better results compared to other treatments. The 
highest corm weight per clump was 271 g resulted from P2 treatment followed by P3, P1, P5, 
and P0, while the lowest was in P4 with 77 g (Figure 10). Goldsworthy and Fisher (1992) 
stated that organic fertilizer addition would indirectly encourage root growth in all normal root 
depths and could even trigger a better tuber formation. 
 

CONSLUSION 
 

It was concluded that P2 treatment (15 ton ha-1 of rice husk ash) was considered as the 
best treatment as indicated by having the fastest bud initiation time with 8 days after planting, 
highest plant height with 87.42 cm, fastest flowering time with 95 days after planting, the 
most number of tiller with 5 tillers, and highest in all plant fresh weight, plant dry weight, and 
corm weight with 499 g, 158 g, and 271 g, respectively. Further research was suggested to 
evaluate more suitable dosage combination of organic materials application on edible canna 
plant in tidal swamp. 
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