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To investigate the effect of vermicompost (0, 25, and 50%) and humic
acid (0, 50, and 100 mg/l) on some traits of Catharanthus roseous under
low water stress (50 and 100% field capacity), a factorial experiment
based on a completely randomized design was conducted in 1399 at
greenhouse conditions. Catharanthus roseous cuttings were grown in a
light and moist medium containing peat moss and leaf mold with humic
acid and vermicompost treatments. Then low water stress was applied for
one month. The results showed that low water stress of 50% FC caused a
significant decrease in vegetative indices, cell membrane, and plant
pigment and increased proline. The maximum shoot fresh weight and root
dry weight, flowers number, anthocyanin, and total chlorophyll were
recorded in 100% FC + humic acid 100 mg/I treatment, and the highest
shoot dry weight, root fresh weight, and membrane stability were
obtained in 100% FC + 50% vermicompost treatment. The highest proline
amount was obtained in 50% FC treatment and the lowest in 100% FC +
humic acid 100 mg/l treatment. Therefore, according to the results, the
use of vermicompost and humic acid can be recommended to reduce the
negative effects of water stress in Catharanthus roseous.

© Authors, Published by Environment and Water Engineering journal. This is an open-access
paper distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).
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Introduction

reproductive growth of plants by affecting the
growth, development, and flowering indices of

Catharanthus roseous is one of the ornamental
and medicinal plants used in landscape, which
can be used as a perennial flowering plant if the
climatic conditions are favorable. Low water is
the most common environmental stress that
plants during their developmental period and are
a growing constraint on plant production and
exploitation in many semi-arid and arid regions.
Low water stress can reduce the vegetative and
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plants. Humic acid and vermicompost, materials
are environmentally compatible and safe
compounds that due to the abundance of
nutrients, more water retention, and improved
soil structure can play an effective role in
increasing resistance to Low water stress.
Therefore, the aim of this study was to determine
the effect of different concentrations of humic
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acid and vermicompost to reduce the destructive
effects of low water stress and improve the
quality and flowering of Catharanthus roseous.

Material and Methods
In order to investigate the effect of vermicompost

and humic acid on Growth indices, cell
membrane stability index, plant pigment, and
proline content of Catharanthus roseous under
low water stress, a factorial experiment based on
a completely randomized design was conducted
in 1399 at a commercial greenhouse with a
temperature of about 23 to 25 °C, relative
humidity of about 50 to 60 percent in Pakdasht
city, was done. First, 8 to 10-cm long
Catharanthus roseous cuttings were prepared in
late winter and the lower leaves were removed.
Then cuttings were planted in a light and moist
medium containing peat moss and leaf mold to
which humic acid (50 and 100 mg/l) and
vermicompost (25 and 50%) were added
according to the treatments. In order to measure
soil moisture from the weighing system of pots,
use, and irrigation based on changing the weight
of potting soil to the specified field capacity were
performed and low water stress (50 and 100%

FC) was applied for one month. Sampling and
evaluation of traits were performed about 45
days after transplanting the cuttings. Evaluated
traits include the fresh and dry weight of the
shoot and root, number of flowers, cell
membrane stability index, anthocyanin, total
chlorophyll, and proline.

Results

A comparison of mean data showed that the
highest and lowest shoot fresh weight with 33.63
and 22.45 g in 100% FC treatment + 100 mg/I
humic acid and 50% FC treatment, respectively.
The highest and lowest shoot dry weight was
7.83 and 5.32 g in 100% FC + vermicompost
50% and 50% FC treatment, respectively. The
maximum fresh and dry weight of roots with
8.08 and 2.51 g in 100% FC + vermicompost and
100% FC + humic acid 100 mg / | treatments and
the lowest fresh and dry weight of roots with
4.94 and 1.31 g in 50% FC treatment, were done.
Moreover, the highest and lowest flower
numbers were counted with 17.67 and 12.00 in
100% FC + vermicompost 50% and 50% FC
treatment, respectively. The highest cell
membrane stability index of 78.91% was 100%
+ vermicompost 50% treatment and the lowest
with 54.63% was 50% FC treatment (Table 1).

Table 1 Effect of vermicompost and different concentrations of humic acid on vegetative characteristics of
Catharanthus roseous under low water stress

Field o Shoot Shoot Root Root dry Cell
Capacity Humlp acid (mg/1) fr«_ash d_ry fre:\sh weight Flower meml_)r_ane
%) Vermicompost (%) weight weight weight © number stability
_ . ) () () (%)
Without Humicacidand o) 45e 5321 4940 1319 12000  54.63"
Vermicompost
Humic acid 50 mg /| 26.36°f 5.69¢ 6.24¢ 1.72¢ 13.50f 66.35f
50 Humic acid 100 mg / | 26.98° 6.73¢ 6.89¢ 1.91¢ 14.67% 68.54°
Vermicompost 25% 25.72f 6.13¢ 5.74f 1.65 13.67¢ 62.33¢
Vermicompost 50% 27.45¢ 6.72¢ 6.15°f 1.83% 14.33¢ 67.84°
Without Humicacidand o7 650 7840 ggad 1970 15000  70.44¢
Vermicompost
100 Humic acid 50 mg / | 31.83° 7.25° 7.57% 2.39° 16.33¢ 73.52¢
Humic acid 100 mg / | 33.63? 7.69% 7.45¢ 2.512 17.50? 75.86°
Vermicompost 25% 31.29° 7.12b 7.76 2.27¢ 17.00P 71.85
Vermicompost 50% 29.81° 7.832 8.082 2.43%® 17.672 78.918

The same letters indicate no significant difference at the level of P<0.05

The results showed that the highest and lowest
anthocyanin content of the petals were 2.87 and
1.47 mg/g FW in 100% FC + 100 mg/l humic
acid and 50% FC treatments, respectively. The
maximum total leaf chlorophyll was obtained in
100% FC + humic acid 100 mg/l treatment
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(15.25 mg/g FW) and the lowest in 50% FC
treatment (10.06 mg/g FW). Also, the highest
and lowest proline levels were 3.82 and 1.97
mg/g fresh weight, respectively, in 50% FC
treatment and 100% FC + 100 mg/l humic acid
treatment (Fig. 1).
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Fig. 1 Effect of vermicompost and different concentrations of humic acid on petal anthocyanin a), leaf
total chlorophyll b), proline, and c) content of Catharanthus roseous under low water stress

Conclusion

The results showed that water stress of 50% FC
caused a significant reduction in the evaluated
traits except for proline. The use of different
levels of vermicompost and humic acid under
stress conditions by reducing the negative effects
of low water improved vegetative indices, cell
membrane stability index and plant pigment
content, and decreased proline content.
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Data Availability
The data obtained from the experiments in this
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(@ ()] ()] @ (%)
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Stressx . - - - - - - - -
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Table 1 Effect of vermicompost and different concentrations of humic acid on vegetative characteristics of
Catharanthus roseous under low water stress

Feild Shoot Shoot Root Root dr Cell
Capacit Humic acid (mg/1) fresh dry fresh Wei hty Flower  membrane
F()O/) y Vermicompost (%) weight weight weight ( ? number stability
° | _ @ @ @ ) (%)

W'th\‘}‘;r;'ig’;“rfp%‘;'td and o450 532 4.049 1319 12009  54.63"
Humic acid 50 mg / | 26.36¢f 5.69¢ 6.24¢ 1.72¢ 13.50f 66.35f
50 Humic acid 100 mg / | 26.98¢ 6.73¢ 6.89¢ 1.91¢ 14.67% 68.54¢
Vermicompost 25% 25.72f 6.13¢ 5.74f 1.65 13.67¢f 62.33¢
Vermicompost 50% 27.454 6.72¢ 6.15¢f 1.83¢% 14.33¢° 67.84¢f
W'th\‘}‘;m‘é?rfp%‘;‘td and o765t 784% 682 197 1500°  70.44¢
100 Humic acid 50 mg / | 31.83° 7.25° 7.57% 2.390 16.33¢ 73.52°¢
Humic acid 100 mg / | 33.63? 7.69% 7.45° 2.518 17.502 75.86°
Vermicompost 25% 31.29° 7.12b 7.76% 2.27° 17.00° 71.85%
Vermicompost 50% 29.81° 7.832 8.082 2.43%® 17.672 78.912
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Fig. 1 Effect of vermicompost and different concentrations of humic acid on: a) petal anthocyanin and b) leaf
total chlorophyll content of Catharanthus roseous under low water stress
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Fig. 2 Effect of vermicompost and different concentrations of humic acid on proline content of Catharanthus
roseous under low water stress
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