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Abstract

Introduction

The function of a growth substrate is to provide an ideal medium for plantlet emergence which allows for the
optimal development of plants during the time they stay in the container. A high-water storage capacity is
necessary due to the limited volume available in growth substrate. There is a large variety of materials available
for substrate elaboration, and their selection depends on the plant species to be propagated, season,
propagation system, price, substrate availability and proper features. Compost seems to be an excellent
alternative to peat. Also, the fresh material presents a high carbon: nitrogen ratio (C: N) and it may contain
substances that are toxic to the plants, such as phenols, resins and tannins. Choosing the suitable planting bed
for ornamental plants is one of the problems for most greenhouse managers. In this regard, in order to
investigate the possibility of using liquorice residue compost as a by-product of the medicinal plant industry,
in growth medium, the effect of peat moss, coir and liquorice root residue compost on the growth of African
violet tested in an experiment.

Materials and Methods

The experiment was done with 7 treatments and 5 replications in a completely randomized design.
Experimental treatments included: 60% (volumetric) peat moss, 60% coir, 60% liquorice root residue compost,
30% peat moss + 30% coir, 30% peat moss + 30% liquorice root residue compost, 30% coir + 30% liquorice
root residue compost. Each treatment was mixed with 40% perlite. According to the results of a pre-test on the
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low water retention capacity of liquorice compost, a treatment was also performed using liquorice compost
with superabsorbent polymer (Aquasorb made by SNF) at a rate of 5g/kg mixed medium.

Results and Discussion

Experiment results in African violet showed that in shoot fresh weight, leaf number, root fresh weight, leaf area
and relative leaf water content of 30% peat + 30% coir treatment and shoot dry weight, flower number and
chlorophyll a were the best in 30% peat moss + 30% liquorice root residue compost treatment. The highest
amount of chlorophyll b and total chlorophyll were observed in 60% liquorice root residue compost +
superabsorbent polymer, the highest carotenoid content in 60% peat treatment, and the highest root dry weight
and proline content in 60% liquorice root residue compost treatment. In general, according to the obtained
results, by using licorice root residue compost with peat, it is possible to achieve favorable growth results, and
it is recommended to use it up to 50% of the required organic matter in the bed of African violets. Based on
the results of this study, licorice root resigue compost with peat moss can achieve favorable growth results and
it can be used up to 50% of the required organic matter in African violet bed. The effects of licorice compost
on morphological and physiological parameters of plants may be due to its effects on increased water content
and soil aeration. Because there is a strong relationship between RWC and plant biomass. That also suggests
that plants having greater biomass can maintain higher water content in their leaves.

Conclusion

Presence of nutrient elements increased the overall fertility, and functionality of the tested media, leading to
maintain better plant growth. RWC is a measure of plant water status, which reflects metabolic activity in plant
tissues and is one of the most important indicators to identify differences in substrate conditions.
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Table 1. Treatments and ratio of materials used as

culture medium

Treatment L C P Pearlite

(%)

P - - 60 40

C - 60 - 40

L 60 - - 40

LA 60 - - 40

PC - 30 30 40

PL 30 - 30 40

P: peat moss, C: coir, L: licorice residue compost and LA: licorice
residue+ superabsorbent polymer.
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Table 2. Analysis of the chemical characteristics of
different culture media

Treatment P c N pH EC
(mg/kg) % (dS/m)
P 550 78.5 36.27 .12 7.0 0.3
C 730 93.6 31.59 056 7.03 05
L 440 118.4 19.11 1.51 740 0.2
PC 900 57.8 32.96 1.01 690 0.5
PL 810 94.2 30.81 1.57 740 0.3
CL 2150 95.2 32.95 129 737 04

P: peat moss, C: coir, L: licorice residue compost and LA: licorice
residue+ superabsorbent polymer.

Table 3. CEC of different culture media components

Sample CEC (meq/100g)
Coir 172.45
Peat moss 208.61

Licorice residue compost 84.32
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Table 4. Analysis of variance of morphological characteristics of African violet.

Mean squares

Source of
. df  Freshweightof Dryweightof  Rootfresh Rootdry Numberof Leaf Number of
variation . . .
aerial parts aerial parts weight leaves area flowers
Substrate 6 2767.820% 4.576%* 295.186* 6.127% 1097.766** 56.560%*  1449.054*
Error 25 31.358 0.021 0.029 23.236 1.983 22.902
CV% 10.603 5.604 8.362 10.228 7.927 13.796

**, represent significant at 1% respectively.

Table 5. Analysis of variance of physiological characteristics of African violet.

Source of Mean square

variation Chla  Chlb Total Chl Car Proline RWC
Substrate 6 0.007*  0.008**  0.024** 0.001**  0.0497** 1.6.517*
Error 25 0.0001  0.00008 0.00005 0.007 21.164
CV (%) 6.356 10.659 12.685  8.06 5.243

**, represent no significant and significant 1%.
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Figure 1. Mean comparison of the effects of culture media on fresh (A) and dry weight (B) of aerial parts, and fresh

(C) and dry weight (D) of roots. Columns with the same letter do not have a significant difference at the 5%

probability level of Duncan's test. P: peat moss, C: coir, L: licorice residue compost and LA: licorice residue+

superabsorbent polymer.
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Figure 5. Mean comparison of the effects of cultivation substrates on proline (A) content and RWC (B). Columns

with the same letter do not have a significant difference at the 5% probability level of Duncan's test. P: peat moss, C:

coir, L: licorice residue compost and LA: licorice residue+ superabsorbent polymer.
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