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Table 1- Selected chemical properties of organic matters used

pH EC Na K P N C
(mS cm?) (mg kg?) (%)

S’ 78 16 519 o783 355 24 29

Compost

ol co 065 589 325 519 17 58

Peat moss
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Table 2- ANOVA for measured traits in gerbera cv. Artist under different levels of compost and humic acid
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Sources <3151 A ‘.’b’ S 2las Flowering stem S ‘G.Lw e 5 Swgs b S22l
of J Flowering Flower height Flowering stem Flower disk Leaf
variation time number g diameter diameter number
(éz);]“;m: 4 1201.30** 2.68** 119.74** 0.08** 0.098** 8.18**
pos
|
(i)umci:f 2 610.75** 3.35** 38.01** 0.35* 0.00067 ™ 12.35%*
AxB 8 20.45** 1.10** 9.13** 0.02** 0.00061" 2.10**
Eurfor 30 1.95 0.20 0.07 0.0048 0.00038 0.088
ng\'js(;;'))‘é 6.08 27.19 0.54 1.40 0.21 4.95
0
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" *and ** are non-significant, significant at 5% and 1% of probability levels, respectively.
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Table 3- The effects of water hyacinth compost and humic acid on some characteristics in gerbera cv. Artist
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I g il e JSslass o sl £ J5 4Bl )l S 5y olass
| ' . Flowering stem Flowering stem ’

~~ _ Compost Flowering Flower height diameter Leaf

Humlca>0|d (%) time number number
(mg. L) (cm) (mm)

0% 44,002 1.00P 49.16° 4.77°¢ 5.00¢

25% 23.009 1.00P 48.26° 4.75¢ 5.00¢

0 50% 19.00" 1.00° 46.00f 4.72°¢ 5.00¢

75% 25.33f 1.66° 46.00f 4.76° 5.00¢

100% 40.00° 1.00° 44.33" 4.78° 5.00¢

0% 27.33fF 1.33° 53.002 4.76¢ 5.33¢

25% 12.00i 2.662 49.83° 5.114 6.009

250 50% 8.66K 2.662 47.83¢ 5.07%® 7.00¢

75% 19.661 1.00° 46.07 5.132 8.33"

100% 36.66° 1.00° 45.509 5.08% 5.00¢

0% 30.00¢ 1.33° 53.002 4.77°¢ 6.00¢

25% 10.33 2.66° 50.00° 4,990 6.3349

500 50% 4.00' 3.332 48.00¢ 5.122 7.33¢

5% 14,661 1.66P 47.16¢ 5.122 9.002

100% 33.00¢ 1.33° 46.00f 5.09 @ 5.00¢
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Each column, means with the similar letters are not significantly different at 5% of probability level using LSD test.
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Figure 1- The effects of different compost levels on flower disk diameter of gerbera cv. Artist
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Table 4- ANOVA for measured traits in gerbera cv. Artist under different levels of compost and humic acid
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Sources &3 LR wes o 5 s L B Ay Total Total
of df  Leaf fresh Leaf dry er 2;: Rootdry  chlorophyll Carotenoid ~Phenol
variation i i i
weight weight weight weight
(A) comgen 4 0.08" 5.34™ 104.61" 8.36" 8.62" 35021.16™  1.06"™
Compost
B ] ‘—idﬁ K3k K3k ek £ ek
®) M 9% 2 0.40™ 0.07" 340.99 7.19 26.61 91699.28 1.94
Humic acid
A*B * ek K3k 3k Kk ek
8 0.16™ 1.67 19.83 0.78 3.23 5059.77 0.17
s
30 0.21 0.62 2.26 0.013 0.066 94.74 0.00039
Error
el 1.26 12.24 8.03 2.091 4.86 3.28 1.05
CV(%)

S %NS
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" *and ** are non-significant, significant at 5% and 1% of probability levels, respectively.
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Table 5- The effects of water hyacinth compost and humic acid on some characteristics in gerbera flower cv. Artist

Sbd 039 .
sl Soged SRS e Sy S o S8
Humic acid CowsgoS Leaf dry P 7099 Root dry Total ) . Total
Rt - Root fresh : Carotenoid  phenol
(mg.L?) Compost(%0) weight weight (g) weight chlorophyll (Mg/g DW)  (mglg
© © (mg/g DW) DW)

0% 6.30d 13.239 4.86! 3.26' 201.44" 1.52K

25% 6.962°¢ 14.90¢f0 5.18M 3.80" 182.69' 1.41m

0 50% 7.003¢ 15.80%9 5.001 3.64M 216.43¢" 1.32n
75% 5.60¢ 17.06¢¢% 4.961 3.50M 227.839 1.50'

100% 6.10bcd 13.89f 3.96' 4.70% 205.85" 1.54%

0% 6.03¢ 17.86% 5.33¢" 4.52% 253.45¢f 2.044

25% 7.202bc 23.93° 6.67¢ 7.60° 245.56f 1.82h

250 50% 6.43%d 27.862 7.21° 6.95°¢ 382.50°¢ 1.62i
75% 7.46% 22.50° 5.83f 5.90¢ 426.39° 1.93f

100% 5.36% 18.73¢ 4.35% 4.289 348.34¢ 2.87°

0% 7.002bc 16.16°f 5.449 4,91 264.37¢ 2.09¢

25% 7.26¢ 28.982 6.96° 8.332 250.37¢f 1.879

500 50% 7.43% 29.222 7.532 7.26b¢ 410.28° 1.66'
75% 7.36% 23.40° 6.37¢ 6.494 461.47° 2.00°

100% 4.26° 22.19° 4.10' 4.449 369.04¢ 2.922
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Each column, means with the similar letters are not significantly different at 5% level of probability using LSD test.
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Table 6- ANOVA for measured traits in gerbera cv. Artist under different levels of compost and humic acid

Sl e NESESE
Sources N =

folS’ Sy Gl S e

of df Ca Electrolyte leakage Vase life
variation
A) Cow o o P s e sk
(A) Cosgeas 4 0.17 0.0084 8.01 0.0084 73.81 9.07
Compost
B I k_;.\.ﬁ ok *k *k *kk 3k ek
( )"\M ’& 4.43 0.049 0.02 207.18 18.86
Humic acid
AxB 8 0.04™  0.0051"" 0 0.0017" 6.06" 0.97"
s
30 0.0011 0.0010  0.0030 0.00011 1.04 0.17
Error
e 1.09 12.48 1.10 9.24 5.79 7.18
CV (%)
Loyd S g gy Jlain] o 55 5 xe g 45 re pf iy FF G

" *and ** are non-significant, significant at 5% and 1% probability levels, respectively.
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Table 7- Mean comparison of the effect of water hyacinth compost and humic acid on some characteristics in Gerbera flower

o Ny v . . J (SR .o
Humic Acid 35 OIFZ P (%) yud K (%) (%) padS o 0 Vase life
(mg. L) (%) Compost N (%) Electrolyte leakage (%0) (day)
0% 2.52hi 0.21¢cd 3.63 0.079 23.262 4.66°
25% 2.56N 0.18% 5.13h 0.07¢ 21.05b° 5.00%
0 50% 2.54hi 0.158 5.01 0.10f 19.36% 5.00%
75% 2.57" 0.199 5.209 0.079" 22.402 4.66°
100% 2.51i 0.21¢d 5.259f 0.05" 22.822 3.66
0% 3.30¢ 0.19% 3.23k 0.08¢ 20.93bc 5.00%
25% 3.55¢ 0.323 5.71b 0.120ef 14.789f 7.662
250 50% 3.63P 0.312 5.89? 0.13cd 13.339 7.66°
75% 3.40¢ 0.332 5.700 0.12¢e 15.51f 6.00bc
100% 3.129 0.302 5.34¢f 0.11¢f 18.84¢ 5.00%
0% 3.65° 0.21¢cd 3.17k 0.10f 19.96¢%d 5.330de
25% 3.640 0.26b° 5.49d 0.18b 12.310 8.002
500 50% 3.78? 0.322 5.660¢ 0.242 10.05 8.002
75% 3.45¢ 0.322 5.59¢ 0.15¢ 12.93" 6.66°
100% 3.21f 0.322 5.39¢ 0.10f 17.48° 5.66%

L)l LSD (905 ol )3 8 Jloits] zrano 53 vt b (615 ime gl ailiie g y> (sl puSilio (ygiar o 4

Each column, means with the similar letters are not significantly different at 5% of probability level using LSD test.
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Introduction: Water hyacinth (Eichornia crassipes) is one of the world’s most prevalent invasive aquatic
plants. Due to the environmental and economic concerns associated with the water hyacinth spread, control of
this plant seems will be necessary. Composting is promising techniques for controlling water hyacinth. Humic
acid is the fraction of naturally occurring organic materials, which derive from the decomposition of plant and
animal residues. Humic acid plays important roles in plants through stimulation of root growth and increase of
water and nutrient uptake by plants. In this study, we evaluated the effect of water hyacinth compost and humic
acid on the vegetative and reproductive characteristics of gerbera flowers

Materials and Methods: The present study was conducted as a factorial experiment in a completely
randomized design with three replications. The first factor was water hyacinth compost (0, 25, 50, 75 and 100%
v/v) and the second factor was humic acid (0, 250 and 500 mg L). The peat moss + perlite (2:1 v/v) was
considered as a control treatment. To prepare water hyacinth compost, the water hyacinth was collected from a
river in Sari, Mazandaran, Iran. Water hyacinth leaves were exposed to direct sunlight for eight hours to wither
then chopped to fine pieces and eventually was spread on the surface. The thickness of leaves is five-centimeter.
One centimeter thickness of animal manure was added on top of the water hyacinth leaves and then a layer of
ash and lime respectively added. This step was repeated until the height of the layer reached to one meter, finally
the top layer was covered with dry leaves of native trees and black polyethylene sheets. The mass was mixed up
every 15 days to get a better result (uniform decomposition). Finally, after three months, the compost was
prepared. Gerbera (cv. Artist) seedlings with uniform size (15 cm) were planted in plastic pots at different levels
of compost. Humic acid was used once every ten days. The average day and night temperature in the greenhouse
during the experiment was 17+2 and 23+2°C, respectively, and the average greenhouse humidity was 65 to 75%.
Flowering time, number of flowers, number of leaves, stem length, flower stem diameter, flower disk diameter,
fresh and dry weight of shoots and roots, phenol content, total chlorophyll and carotenoids, concentrations of
nitrogen, phosphorus, potassium and calcium in the leaves, ion leakage of petals and vase life were evaluated.

Result and Discussion: According to the results of the effect of compost, humic acid and their interaction on
most of the studied characteristics were significant. The highest number of flowers with 117% increase
compared to the control treatment was related to 50% compost + 500 mg L™ humic acid. In this treatment, the
time of flower emergence occurred 40 days earlier than the control. The highest chlorophyll content with
155.52% increase compared to control was observed in 25% compost + 500% humic acid. Mineral elements in
the leaf of the Gerbera plant were significantly affected by growth media and humic acid. The highest nitrogen
content was found in 50% compost + 500 mg L humic acid (a 50% increase compared to control). The highest
potassium content was observed in 50% compost + 250 mg L™ humic acid. The highest concentrations of
calcium were found in the leaves of plants grown in 50% compost + 500 mg L humic acid. The highest vase
life with a 71.67% increase compared to the control treatment was related to plants that were grown in 25% or
50% compost+ 500 mg L™ humic acid. The lowest ion leakage was recorded in 50% compost + 500% humic
acid with 56.79% decrease compared to the control. In the present study, most of the growth media and humic
acid significantly affected most of the Gerbera plant parameters. The best results were obtained from 25% and
50% compost +250, 500 mg L' humic acid. Due to proper drainage, increased water retention, a pseudo
hormonal compound such as auxin and increased absorption of elements, compost improve the chemical and
physical structure of growing media. Also, high leaf nitrogen content was observed in most compost-containing
substrates. This element plays a key role in vegetative growth. The concentration of nitrogen and phosphorus in
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compost is usually 5 to 11 times higher than soil which is gradually delivered to the plant and increases the
growth and flowering of the plant. Humic acid plays important roles in plants through stimulation of root growth
and increase of water and nutrient uptake by plants. In our study the application of humic acid at 250 and 500 mg
L significantly increased concentration of nitrogen, phosphorus, calcium and potassium as compared with
control. It has also been reported that humic acid provides growth regulators to regulate and control hormone
levels in plants and stimulates the production of plant enzymes and hormones, which ultimately increases the
vegetative and reproductive growth of the plant.

Conclusion: The results of this study showed that water hyacinth compost with humic acid due to improving
the root environment and increasing the absorption of nutrients, increased quantitative, qualitative and vase life
characteristics of Gerbera in comparison with control (peat + perlite). 50% compost was introduced as the best
treatment in combination with concentrations of 250 and 500 mg L of humic acid.
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