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Effect of nutrient solutions and vermicompost on growth and flowering of calla lily
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ABSTRACT

The effect of nutrient solutions on the growth, development and flowering of calla lily was studied in a split plot design with
completely randomized blocks design in soilless media cultures. The experiment was conducted with 16 treatments
including four kinds of changed Quick nutrient solutions and four media cultures containing vermicompost and three
replications and every replication included four pots. Results showed significant differences among different treatments
regarding stem length, number of leaves, leaf area, number of flowers, spathe length, spathe width, root length, flowering
period, pot life, amount of chlorophylls a, b, total and spathe anthocyanins. The highest number of leaves and the most
amount of leaf chlorophylls resulted under the influence of nutrient solution 1 and vermicompost 5%. The highest root
lenght resulted under the effect of nutrient solution 2 and vermicompost 5%. Treatment with nutrient solution 2 and
vermicompost 15% showed the longest flowering period. Pot life of flower was longer than other treatments under the
influence of nutrient solution 1 and without vermicompost. The highest number of flowers were seen as a result of nutrient
solution 4 with vermicompost 5%. The amount of anthocyanins under the effect of nutrient solution 4 and vermicompost
10% was higher than other treatments. The largest stem diameter was obtained from nutrient solution 2 and vermicompost
15%. Also, it was concluded that nutrient solution 1 was more effective on vegetative characteristics of leaves because of
having the most ammonium nitrate compared to other solutions and nutrient solution 2 had a significant effect on producing
characteristics because of having the most potassium nitrate compared to other solutions.
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Table 1. Mineral concentrations in four kinds of nutrition solution.
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Nutritional solution 1 80 11.6 153.6 141.3 285.6 492 489 7/8 1/8 6.79 1.68
Nutritional solution 2 8 11.6 153.6 141.3 285.6 492 635.7 7/7.1 0.1/7.1 6.74 1.76
Nutritional solution 3 40 5.8 76.8 70.65 142.8 246 244.5 3.5/4 0.5/4 6.96 1.24
Nutritional solution 4 4 5.8 76.8 70.65 142.8 246 317.85 3.5/3.55 0.05/3.55 6.98 1.23
CwgreS 20,9 (slrents SS9 ¥ Jgox
Table 2. Chemical characteristics of vermicompost.

P K N Mg Ca Cu Mn Zn Fe OM oC H EC
(%) (%) () (%) (%) (mgkg) (mgkg) (mgkg) (mgkg) (%) (%) P (dS/m)
0.61 0.73 1.3 0.26 1.61 39 636 116 2986 41.35 23.98 6.6 2.45

iS Gl (2l polie (e Y Joue
Table 3. Amount of nutritional elements of media cultures.
Samples Fe (mg/kg) Mg (%) Ca (%) K (%) P (%) N (%)
Vermicompost 5% 646 0.46 0.17 1.01 0.37 0.26
Vermicompost 10% 889 0.49 0.19 1.04 0.37 0.81
Vermicompost 15% 863 0.45 0.17 1.07 1.25 0.79
Cocopeat + perlite 330 0.64 0.23 0.98 0.12 0.41
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Table 4. Results of variance analysis effect of nutrition solutions and vermicompost on growth and flowering
characteristics of potted calla lily (Zantedeschia aethiopica cv. Allure).

Mean of squares

Source of variation df Leaf arca Leaf Leaf Root Stem Stem Number of
width length length length diameter leaves
Replication(R) 2 0.00™ 0.025™ 0.87"™ 0.18™ 0.179" 0.49™ 0.40™
Nutrition solution(N) 3 491.45™ 0.93" 9.50" 41.82" 77.40™ 17.80" 97.65"
RxN 6 0.24™ 0.15™ 0.73" 0.26"™ 0.08"™ 042" 1.53™
Vermicompost (V) 3 129.83" 0.43" 0.30™ 18.62" 0.32" 3.24" 102.33"
NxV 9 79.46™ 0.15" 0.615" 34.43" 7.54" 5.12" 37.72"
Error 24 0.12 0.03 0.26 1.26 1.81 8.01 29.00
CV% - 0.67 4.06 4.12 4.53 1.96 3.94 3.35

IS e Dglds 095 g a0 0 9 ) Jleixl mhaws 1o o Se glds oS 5 ayns g s e
** * ns: Significantly difference at 1 and 5% of probability level and non-significantly differences, respectively.

S G5l (RS 5 0l Gla Sy p CemgreS 509 5 2138 Sladsle Sl s 4525 @l F Jsae aolsl
(Zantedeschia pentlandii cv. Allure)

Continued table 4. Results variance analysis effect of nutrition solutions and vermicompost on growth and
flowering characteristics of potted calla lily (Zantedeschia aethiopica cv. Allure).

Mean of squares

Source of variations df Flowering

Pot life of

Number of

Period flower flowers Spathe width Spathe length

Replication(R) 2 0.70™ 0.03™ 0.19™ 0.001"™ 0.0005™
Nutrition solutions(N) 3 197.69™ 58.94" 433" 0.16” 1.22"
RxN 6 0.33™ 0.20™ 0.07™ 0.0006™ 0.002™
Vermicompost (V) 3 96.93" 497" 0.16™ 0.05" 0.050™
NxV 9 33.65” 11.47" 2.85" 0.07" 0.42"
Error 24 1.03 0.12 0.30 0.0005 0.002
CV% - 5.15 1.29 13.83 0.59 0.66

Sl sre Dolas 990 g do 0 B 9 ) Jlaol has 5o o pe Sglds oS aims g5

** % ns: Significantly difference at 1 and 5% of probability level and non-significantly differences, respectively.
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(Zantedeschia pentlandi cv. Allure)

Table 5. Mean comparison effect of nutrition solutions and vermicompost on growth characteristics of potted calla

lily (Zantedeschia pentlandii cv. Allure).

Nutrient solutions Vermicompost Leaf area Leaf width Leaf length Root length
%) (mm’) (cm) (cm) (cm)
Nutrient solution 1 0 50.04 i 5.08 a 13.63 a 17.40 O
Nutrient solution 1 5 59.32¢ 449k 12.96 f 24j
Nutrient solution 1 10 50j 4.11p 10.82 p 27.10d
Nutrient solution 1 15 41.53n 4.50] 11.06 o 22.10n
Nutrient solution 2 0 47.40 k 4511 1295 ¢ 25.151
Nutrient solution 2 5 63.05b 436n 13.31b 30.90a
Nutrient solution 2 10 55.50 477 ¢ 11.86 k 28.25¢
Nutrient solution 2 15 47.101 4.68 g 11.60 m 22.80
Nutrient solution 3 0 5453 ¢g 4.11p 12.80 h 25.30h
Nutrient solution 3 5 6343 a 4.63h 13.04d 25.95g
Nutrient solution 3 10 60.22 d 472 f 12.251 26f
Nutrient solution 3 15 50.58 h 483b 11.76 1 26.43¢
Nutrient solution 4 0 60.48 ¢ 4.50j 1292 ¢ 29.03b
Nutrient solution 4 5 57.24 f 4280 13.10 ¢ 22.251
Nutrient solution 4 10 42.09 m 4461 11.14n 22.46k
Nutrient solution 4 15 41350 443 m 11.87] 22.15m

il oo o )0 0 Jloisl e jo lo pme Dglas caies LiS (g o 0 alisee slald >

* Different letters in each column indicate a significant difference at the 5% of probability level.

(Zantedeschia pentlandi
Continued table 5. Mean comparisons effect of nutrition solutions and vermicompost on growth characteristics of

potted calla lily (Zantedeschia pentlandii cv. Allure).

Nutrient solution

Vermicompost (%)

Stem length (cm)

Stem diameter (mm)

Number of leaves

Nutrient solutionl
Nutrient solutionl
Nutrient solutionl
Nutrient solutionl
Nutrient solution2
Nutrient solution2
Nutrient solution2
Nutrient solution2
Nutrient solution3
Nutrient solution3
Nutrient solution3
Nutrient solution3
Nutrient solution4
Nutrient solution4
Nutrient solution4
Nutrient solution4

5
10
15
0
5
10
15
0
5
10
15
0
5
10
15

1637d
16.68 ¢
17.37a
16.99 b
14.75 f
16.04 ¢
16
1337h
1449 ¢
11.62m
10.50 n
11711
9210
12.44]
1231k
13.141

13.60 i
14.96 £
1553 ¢
1437 h
15.55d
1532 g
15.35f
18.13 a
13.56j
1691 b
16¢
12.98 n
13.241
13.18 m
13.36 k
12.70 o

3025k
30.50 j
34.62 ¢
31.58 hi
25.41
37.25¢
33.00 h
26.59n
26.75 m
27.871
37.87b
35.66 f
35.16 g
36.00 ¢
40.62 a
36.25d

Al (o0 2oy B Jleixl mhaw jo s g @gldd cais lid (gt o 0 Galise glaldd >
* Different letters in each column indicate a significant difference at the 5% of probability level.

(Zantedeschia pentlandii
Table 6. Mean comparison effect of nutrition solutions and vermicompost on growth characteristics of potted calla

(Zantedeschia pentlandii cv. Allure).

. . Vermicompost Flowering period Number Pot life Spathe width Spathe length

Nutrient sohytion %) (day) of flowers (day) (cm) (cm)

Nutrient solution1 0 21.58¢ 450¢e 3233a 425¢ 7hj

Nutrient solution! 5 23.58d 3501 26.751 431a 748 ¢
Nutrient solution] 10 14.50 0 4.75d 2575k 3.84m 7.051
Nutrient solution! 15 24.60 ¢ 2750 23.87n 4.031 6.10p
Nutrient solution2 0 19911 533b 29.75b 427b 6.811

Nutrient solution2 5 20.58 f 4.00 ¢ 25.63k 3.83n 7.62b
Nutrient solution2 10 2525b 3.16n 2725¢ 423d 6.97 k
Nutrient solution2 15 3190 a 3.191 22.830 4h 6.62n
Nutrient solution3 0 14.66 n 342j 28.66d 422¢ 6.97 k
Nutrient solution3 5 18.58] 5.16¢ 24.081 3.89k 772a
Nutrient solution3 10 20.50h 38lg 28.50 ¢ 4h 701 g
Nutrient solution3 15 21.19¢g 397f 24m 3.871 6.56 0
Nutrient solution4 0 11.23p 3.78h 2833 f 425¢ 7.29d
Nutrient solution4 5 15.06 m 6.10a 29.50 ¢ 421f 6.64 m
Nutrient solution4 10 15.831 3.17m 25.87] 412¢g 7.04f
Nutrient solution4 15 16.90k 3.38k 26.83h 4.01; 7.06 ¢

Al (o0 2oy O Jleixl mhaw jo s g @gldd cais lid (gt o j0 Galise glaldd >

* Different letters in each column indicate a significant difference at the 5% of probability level.
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Table 7. Results of variance analysis effect of nutrition solutions and vermicompost concentration on biochemical
characteristics of potted calla lily (Zantedeschia pentlandii cv. Allure).

Mean of squares

Source of variations df Chlorophylls a Chlorophylls b Total chlorophylls Anthocyanins concentration

Replication 2 0.001™ 0.00005™ 0.001™ 1.63™

Nutrition solutions(N) 3 0.0073" 0.003" 0.02” 337.73"

RxN 6 0.0004 ™ 0.0006™ 0.0007" 1.1
Vermicompost (V) 3 0.012" 0.002" 0.019" 147.02"

NxV 9 0.018" 0.005" 0.04™ 91.87"

Error 24 0.0004 0.0003 0.0009 479

CcV 7.98 10.67 7.28 9.43

Sl sire Dolas 99 g do 0 0 9 ) Jlaiml mhaw [0 jlo pime gl oS5 Ay ns g %

** % ns: Significantly difference at 1 and 5% of probability level and non-significantly differences, respectively.
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Table 8. Mean comparison effect of nutrition solutions and vermicompost on biochemical characteristics of potted
calla lily (Zantedeschia pentlandii cv. Allure).

Nutrient Vermicompost Chlorophyll a Chlorophyll b Total chlorophyll Anthocyanin
solution ) (ug/g FW) (ug /g FW) (ug /g FW) (mg/g FW)
Nutrient solutionl 0 035¢ 021b 0.56 ¢ 19.17k
Nutrient solutionl 5 0.20j 0.18¢ 038¢g 2426 f
Nutrient solutionl 10 0.19] 0.15 0.35] 2583 ¢
Nutrient solutionl 15 0211 0.18¢ 038¢g 18.05 m
Nutrient solution2 0 037a 025a 0.6la 19.30;
Nutrient solution2 5 0.20] 0.12 0321 20.09 h
Nutrient solution2 10 0.16 k 0.11k 027n 28.76 ¢
Nutrient solution2 15 030e¢ 0.16 g 0.46¢ 17.96 n
Nutrient solution3 0 0.20] 0.17f 0.37h 1440 p
Nutrient solution3 5 0.16 k 0.15h 0.31 m 15.40 o
Nutrient solution3 10 028¢g 0.131 042 f 2682 ¢
Nutrient solution3 15 022h 0.141 0.361 27.44d
Nutrient solution4 0 0.36b 0.11k 033k 19.111
Nutrient solution4 5 0.22h 0.20 ¢ 0.57b 3530b
Nutrient solution4 10 0.29 f 0.17f 046¢ 3991 a
Nutrient solution4 15 031d 0.19d 0.50d 19.38 i

il oo o) 0 Jloil e jo lo pime Dglas cies LiS (g o 0 alisee lald >

* Different letters in each column indicate a significant difference at the 5% of probability level.
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