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and the most cut-flower species around the world.
This study was conducted in two experiments using
the split-plot design at the Department of Horticulture
and Landscape Engineering, College of Agricultural
Sciences, University of Baghdad during spring 2023-
2024. Seedlings of the 10-12 cm tall Grace variety
carnation imported from Turkey were sowed in small
pots and transferred to the soil after the appearance of
the 4th leaf. Straw wheat and palm waste compost
were added to the soil after removing the soil from
the panel at a depth of 30 cm and mixing with the
removed soil. The concentrations of straw wheat (A1
and A2) and palm waste (A3 and A4) were 2 and 4
kg, respectively, together with the spraying
application of aloe vera extract (B1 and B2) at 10 and
20 g/l. Seven growth and flowering characters were
measured i.e., number of flowers/plants, flower stem
length, stem diameter, carbohydrate
percentage flowers, anthocyanin pigment
percentage, fresh flower weight (g) before storage,
and the vase-life of stored flowers. The results

flower
in

showed a significant effect of using palm waste (4 kg)
and 20 g of aloe vera gel over the other treatments
and control in all the tested parameters. For instance,
number of flowers/plants recorded the highest value
at 13.93 together with flower stem length (66.5 cm),
carbohydrate percentage (0.893%), flower stem
diameter (22.51 mm), fresh flower weight (35.16 g);
anthocyanin pigment percentage (94.63%), and the
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vase-life of stored flowers (8.574 days). As such the
use of 4-kg palm waste and spraying with 20 g of aloe
vera gel on carnation plants is recommended to
enhance their growth and flowering characteristics.

Keywords: Dianthus caryophyllus, Cut flowers, Organic matter, Flowering.

diguand] 2lgd| yanad (Dianthus caryophylius) Jid sl (§ sl el dilaieiil]

Olsle d3ana Jlgd * s Juald yildy
Gl sy (s Aaals dae )3l Aaaigh agle A4S

LAl calaxy oz daals dae))3l) daigl) asle LIS (uan Juald il 1) Alaall®
bashaer.fadel2205m@coagri.uobaghdad.edu.ig : gAY} il

Ladal)

bl 5l Elsil G e JY) 58y Aty sa3l) Jaalas sl (Dianthus caryophullus) Jayd) s
B dfiall dlaadl b dadlgl) LCaD) Cignl) aal L dlia £jat Ayl Criea L allall elas) alaae
Al ausall Lpalall [alary dralas — Loch) ) duaigll asle S — @ilaal) dudiag Al audl del
D i) 23 Al Aireal) dsgeand) dgall G JiEll Sl iy sa st duhal 2023-2024
Al I s By pa Gl b Lgiel) o5 WSH e pas 12710 e "GuyS i’ Jijdll
So a4 2 S daall clilieg daiall 6 aadiu) ol e Zahll 33y eels e Byile
e 2 ) A8 il Gun iy 3 adlsy 48 o5 sl Gl palitins Ll Al ae Uals gl
s WY A8 acse (8 AN As)) ColSy V) A e jed e culSs Al Aa L) de) e
O doguaall Bald) Ll o) ) bl cjlal A8 daasl) cillee shaly dely3l) U8 de)3l Ao ulas
Llae dbaiall o5 o Lgale I st 8 a2 20 550 Jluall da pe a4 5 daal) cldlas
5% 13.93 @il J<U gyl sae daw Gun juagill pailiad aues dallas 4 Slasally cBlaladl) 3Ly
%94.635 % 0.893 (lbussidl) draay ChaweySll dus CilSy aw 66.5 Ha3l 3le Jsha o
a9 a5 8.574 (N Jeay Al 3 Jla3¥) jee hdly jualle 22.51 830 Gl Hha Jass casiflly
clils & Slaall cpeail a2 20 5S8 sluall da ae 224 55 Jodil) cililie aladnaly sl

Jas )

LAl el lydige (diguanl) salall ccaladll el <Dianthus caryophyllus :dalide cilalg

921


mailto:bashaer.fadel2205m@coagri.uobaghdad.edu.iq
https://orcid.org/0009-0000-9265-8296
https://orcid.org/0009-0001-9526-4820

Anbar J. Agric. Sci., Vol. (23) No. (2), 2025. ISSN: 1992-7479 E-ISSN: 2617-6211

Introduction

The carnation (Dianthus caryophyllus), a popular fresh-cut flower, is a major
floricultural crop and among the most challenging to grow commercially (8 and 20).
The global cut-flower industry is an essential sector in agriculture and faces serious
challenges. The production of specialty cut flowers has increased in the United States,
Australia, Africa, and Europe in the past 20 years (7). Their production and sales could
increase further if supported by dynamic marketing campaigns that focus on their
strengths compared to traditional flowers such as roses, carnations, gerberas, and
chrysanthemums (1 and 3).

A study showed that D. caryophyllus L., a perennial herbaceous plant characterized
by a long flowering period and rich flower color, is one of the world's most important
commercial ornamental flower crops compared to other cut flowers (18). It is popular
in the industry due to its easy transportation, simple cultivation facilities, and being a
perennial plant. It is a highly discerning gift for holidays and occasions and the most
popular indoor potted flower.

(6) studied the effect of 11 different combinations of organic and inorganic nutrient
sources (NPK) with biofertilizers on the vegetative and flowering traits of D.
caryophyllus L. They found that flower yield per meter square was significantly
correlated with plant height, number of branches, plant spread, leaf area, dry matter
production, and total chlorophyll content. In addition, there was a significant increase
in nitrogen rates, stem length, stem circumference, total yield, and vase life.

A recent study by (5) showed that returning crop straw (crop residue) to the soil is a
good management process in agricultural production systems because it represents a
recycling strategy for these valuable solids. It indicated that the process of returning
straw to crops enhances the productivity and sustainability of agricultural ecosystems
by improving soil properties, and increasing the availability of organic matter and
nutrients in it. This is achieved by enhancing and improving the microbial activity of
the soil and the diversity of its various physical and chemical properties (25 and 26). A
study by (4) on using agricultural wastes such as leaf fertilizer, peanut shell fertilizer,
rice straw, and biochar noted that it promoted plant growth as well as led to a significant
increase in the number of flowering parameters. Straw, or wheat straw, is a bio product
obtained from wheat grain harvesting, and has an annual global production of 529
million tons (13). A compositional analysis of the straw revealed the presence of
cellulose (34-40%), hemicellulose (20-25%), and lignin (20%).

The palm tree has multiple and unique characteristics and is considered a source of
goodness and blessings. Recycling palm waste contributes to preserving the
environment instead of burning operations to eliminate many wastes such as fronds,
grapes, fibers, and date palms (16). In addition, palm waste has high water retention
capacity compared to peatmoss and perlite, and can absorb water at a rate of 8.5 times
dry weight (9).

Aloe vera is a natural ingredient that contains sugars, fatty acids, amino acids,
vitamins, and minerals, and has antioxidant, antifungal, antibacterial, and antiviral
properties (10). (24) studied the effect of aloe vera extracts on seed germination and
early growth of D. barbatus L. The results showed that their aqueous extracts at 5%
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positively affected seed germination while that at 15% improved shoot and root length
and fresh mass of the plant’s seedlings (2 and 15).

Chemical fertilizers are an important source of plant nutrition, but are costly and a
source of environmental pollution (11 and 21). Also, the long-term use and high rates
of chemical fertilizer application may increase the risk from chemical residues on plant
tissues as well as on human and animal health (19 and 23). Accordingly, plant growers
and growers of medicinal and aromatic products are turning to plant extracts to improve
and stimulate plant growth, activity, and components, instead of chemical compounds
(22). The main objective of this study was to evaluate some organic matter on the
flowering parameters of D. caryophyllus under normal conditions (12, 14 and 17) as a
means to reduce environmental waste and find alternatives ways to produce fresh-cut
flowers.

Materials and Methods

A field experiment was conducted in the greenhouses at Research Station B of the
Department of Horticulture and Landscape, College of Agricultural Engineering
Sciences, University of Baghdad, Al-Jadriyah, Iraq during the 2023-2024 fall season.
It aimed to study the effects of some organic matter on the vegetative growth of D.
caryophyllus under normal conditions.

The experiment employed a split-plot design involving 15 treatments at 5 levels and
3 levels of aloe vera gel spraying. Each treatment comprised ten plants and three
replicates. Seedlings of the 10-12 cm-long Grace variety plants were obtained from
Turkey, planted in small pots, and then transplanted 25-cm apart with 10 plants per
panel when the 4th leaf emerged.

The concentrations of straw wheat (A1l and A2) and palm waste (A3 and A4) were
2 and 4 kg, respectively, while aloe vera extracts (B1 and B2) were 10 and 20 g/l. Aloe
vera leaf extract was sprayed thrice, the first after 30 days of planting, the second after
60 days, and the third before the flowers bloomed. The flowering parameters assessed
were number of flowers/plants, flower stem length, flower stem diameter, flower
diameter, carbohydrate percentage in flowers, anthocyanin pigment percentage, fresh
flower weight (g) before storage, and vase life of stored flowers.

The data was analyzed using ANOVA, with the least significant difference (LSD)
of 0.05 to determine the difference between means.

Results and Discussion

Vegetive parameters:

Number of flowers/plants: Table 1 illustrates the significant differences in the
organic matter treatments with the A4 and A2 (4 kg) registering the highest number of
flowers/plants at 13.93 followed by 13.80 flowers/plant, respectively with the 20 g/
B2 aloe vera extract. The control recorded the lowest average number of flowers at
9.60 flowers/plant. For spraying with aloe vera gel extract, treatment B2 excelled at an
average 12.36 flowers/plant, while the control recorded the lowest number. The
interaction between the two study factors showed significant differences between
treatments with A4B2 having the highest value of 13.93 flowers/plant while A2B2
registered 13.80 and the comparison AOBO recording the lowest at 8.64 flowers/plant.
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Flower stem length: Flower stem length of the carnation plants due to organic matter
and aloe vera gel treatments showed significant differences with A2, A3, and A4 at
58.53, 59.83 and 62.10 cm, respectively while the control registered 52.97 cm (Table
1). The application of aloe vera gel on flower stem length showed a significant
difference for B2 (60.56 cm) over the control (52.58 cm). Also, the A4B2 interaction
between organic matter and aloe vera extract application produced the highest results
for flower stem length at 66.5 compared to 55.7 cm for the control.

Table 1: Flower stem length and number of flowers/plants for carnations treated
with different organic matter and aloe vera gel extract.

Organic matter Number of flowers/plants Flower stem length (cm)

Aloe vera gel extract Mean Aloe vera gel extract Mean
(A) (A)
BO Bl B2 BO Bl B2

A0 8.64 9.54 10.61 9.60 51.2 524 55.3 52.97

Al 8.82 11.32 11.44 10.52 504 54.7 55.3 53.47

A2 10.29 12.37 13.80 12.15 51.8 61.4 62.4 58.53

A3 8.93 11.55 12.05 10.84 53.8 62.4 63.3 59.83

A4 10.07 12.52 13.93 12.17 55.7 64.1 66.5 62.10

Mean (B) 9.35 11.46 12.36 52.58 59 60.56

A 0.52 005 A 4.52 0.05

B 0.40 B 3.40

AB 0.90 AB 3.90

* A0, BO: control; A1, A2: straw wheat (2 and 4 kg); A3, A4: palm waste (2 and 4 kg); B1, B2: aloe vera
extract at 10 and 20 g/1, respectively.

Carbohydrate percentage in flowers: Table 2 shows the significant differences
between different organic matter treatments with aloe vera gel extract spraying on
carbohydrate percentages in the carnations. Treatment A4 at 0.881% gave the largest
carbohydrates percentage, A2 registered 0.860%, while A0 had lowest at 0.765%. As
for spraying aloe vera gel extract, treatment B2 was superior, recording the highest
average carbohydrate value of 0.862% while BO at 0.798% was the lowest. The results
of the interaction between the two study factors, showed significant differences
between the treatments with A4B2 producing the highest value at 0.893%. Treatments
A2B2, A4B1, A4B0, A3B2, A2B1, and A1B2 differed significantly, amounting to
0.891, 0.877, 0.873, 0.860, 0.857, and 0.853%, respectively while the AOBO control
treatment recorded the lowest at 0.720%.

Flower stem diameter: The analysis of variance in Table 2 showed a significant
difference between the control and both treatments for the carnation flower stem
diameter. The average control values for organic matter and aloe vera gel spraying were
the lowest compared to other treatments at 19.07mm (A0) and 18.60mm (BO0)
compared to the highest at 21.12mm (A4) and 21.52mm (B2). The B2A4 intervention
achieved the highest value in the flower stem diameter (22.51mm). As seen in the table,
there was a significant difference between the organic matter and aloe vera gel
treatments on the flower stem diameter values.
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Table 2: Carbohydrate values and flower stem diameters of carnations treated
with different organic matter and aloe vera gel extract.

Organic matter Carbohydrate (%) Flower stem diameter (mm)

Aloe vera gel extract Mean Aloe vera gel extract Mean
BO B1 B2 (A) BO Bl B2 (A)

A0 0.720 0.766 0.810 0.765 18.48 18.66 20.08 19.07

Al 0.740 0.845 0.853 0.813 1855 20.78 2134 2022

A2 0.833 0.857 0.891 0.860 18.76 21.68 22.48  20.98

A3 0.825 0.840 0.860 0.842 1852 2115 2119 20.29

Ad 0.873 0.877 0.893 0.881 18.69 2215 2251 21.12

Mean (B) 0.798 0.837 0.862 18.60 20.89 21.52

A 0.025 005 A 0.72 0.05

B 0.019 B 0.56

AB 0.043 AB 1.25

* A0, BO: control; A1, A2: straw wheat (2 and 4 kg); A3, A4: palm waste (2 and 4 kg); B1, B2: aloe vera
extract at 10 and 20 g/1, respectively.

Fresh flower weight (g): The analysis of variances in Table 3 shows the impact of
various levels and concentrations of organic matter and aloe vera gel extract on fresh
carnation flower weight. As seen, significant differences are found between A2
(33.08g) and A4 (33.49¢) treatments for this trait of organic matter of wheat straw and
palm leaves waste with AO recording the lowest at 29.21g. Significant differences are
also apparent between treatments B1 (32.69g) and B2 (34.16g) compared with the
control (28.45 g). The highest value for interaction was between B2A4 with an average
of 35.16g compared to the control’s 30.44g, indicating a significant difference and the
effect of those treatments on fresh flower weight.

Percentage of anthocyanin pigment: The colors in flowers are related to pigment
concentrations, the most important being anthocyanin. Table 3 shows the significant
differences between treatments that included organic matter and aloe vera gel.
Treatment A2 was superior with the highest anthocyanin pigment concentrations of
90.44%, followed by A4 at 89.36%. In contrast, spraying with aloe vera gel shows the
B2 treatment outperforming the others in pigment values at 88.74% followed by B1 at
85.09%. The lowest anthocyanin pigment values were for the BO treatment of 82.95%.
No significant differences appeared for the interaction between the organic matter and
aloe vera gel treatments. The control values were at least 84.02% in the interaction for
the treatment with 4 kg palm leaves.
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Table 3: Fresh flower weight before storage and anthocyanin pigment
percentages of carnations treated with different organic matter and aloe vera gel

extract.
Organic Fresh flower weight (g) Anthocyanin pigment (%)
matter Aloe vera gel extract Mean Aloe vera gel extract Mean
BO B1 B2 (A) BO B1 B2 (A)

A0 27.14 27.65 32.85 29.21 78.33 80.60 83.43 80.79
Al 27.67 32.88 32.57 31.04 83.20 83.90 83.97 83.69
A2 28.98 34.92 35.34 33.08 86.67 88.00 96.65 90.44
A3 28.04 33.14 34.91 32.03 82.53 83.53 85.00 83.69
A4 30.44 34.87 35.16 33.49 84.02 89.43 94.63 89.36
Mean (B) 28.45 32.69 34.16 82.95 85.09 88.74
A 1.26 005 A 5.69 0.05
B 0.98 B 4.41
AB 2.18 AB NS

* A0, BO: control; A1, A2: straw wheat (2 and 4 kg); A3, A4: palm waste (2 and 4 kg); B1, B2: aloe vera
extract at 10 and 20 g/1, respectively.

Vase life: The marketing process of flowers are linked to their vase life (days) after
picking and storage. The longer the vase life, the greater the marketing opportunities
and earnings for the flower growers and businesses. The flower life of carnations
treated with organic matter and aloe vera gel in this study showed significant
differences. The A4 and A2 treatments were superior at 9.35 and 9.30 days compared
to the 8.85 and 8.05 days for A3 and A1, while the control recorded 5.89 days. On the
other hand, with the aloe vera extract, treatment B2 recorded the highest value at 8.574
days compared to B1 and the control at 8.402 and 7.892 days, respectively. There was
no noticeable difference in the interaction between using organic fertilizers and aloe
vera gel.

Table 4: Vase life of carnations treated with different organic matter and aloe
vera gel extract.

Organic matter Vase life (days)
Aloe vera gel extract Mean
BO B1 B2 (A)
A0 5.33 6.18 6.17 5.89
Al 7.69 7.66 8.81 8.05
A2 8.78 9.40 9.71 9.30
A3 8.85 8.79 8.91 8.85
A4 8.81 9.98 9.27 9.35
Mean (B) 7.892 8.402 8.574

A 1.20 0.05

B 1.09

AB NS

* A0, BO: control; A1, A2: straw wheat (2 and 4 kg); A3, A4: palm waste (2 and 4 kg); B1, B2: aloe vera
extract at 10 and 20 g/1, respectively.

These results match (15) who used compost as a growing media and studied the
impact of palm waste on the growth and nutritional status of Lilium spp., as well as (18)
who noted an increase in the height of D. Caryophyllus L. following the application of
two growth retardants. Other studies have indicated the importance and role of organic
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matter for soil, plants, and living organisms in the soil after adding these organic
materials. For instance, (22 and 24) noted that the addition of organic matter to soil
made it conducive for soil microbes that contribute to storing nutrients and working to
cultivate these beneficial microbes in the soil.

This study is also consistent with (10) who studied the effect of eleven different
combinations of organic and inorganic nutrient sources with biofertilizers on the
carnation plant. They noted the relationship between organic nutrients with the
vegetative and flowering traits of carnation and their effect on flower productivity.
Meanwhile, (16) studied the effect of organic fertilizer on the growth, flowering,
quality, and yield of the carnation. They found that vermicompost at 1.25 kg/m?
contributed significantly to all the studied factors of plant height, number of primary
branches, days taken to start the first buds, flower diameter, stem length, flower age,
number of cut flowers per plant, and number of cut flowers.

Studies by (7) showed returning crop straw (crop residues) into soil is a good
management practice in agricultural production systems, as it represents a recycling
strategy for these valuable solid materials. Another study indicated that such a practice
can enhance the productivity and sustainability of agro-ecosystems by improving soil
properties. This increases the availability of soil organic matter and nutrients arising
from the higher soil microbial activity and expanding the diversity of its various
physical and chemical properties (28 and 29).

The results of this study match (27) that aloe vera leaf extract improves vegetative
growth, and that organic solutions as flower preservatives for extending the shelf life
of cut flowers is a cheaper and environmentally friendly alternative to inorganic
solutions. A study was conducted to evaluate the use of aloe vera and moringa (Moringa
oleifera Lam) gels compared to calcium chloride and salicylic acid solutions for
improving the post-harvest shelf life of Heliconia ‘Golden Torch’ flowers. It reported
that all treatments improved the flowering life of cut carnations compared to the
control, except moringa solutions which resulted in the highest percentage of peduncles
wilting at day 10. Flowers treated with 5% aloe vera gel and 4% sucrose showed the
best results in water uptake, biomass increase (67.4%), and relative water content
(78.9%).

Conclusions

The use of organic materials such as agricultural waste is a feasible way to manage
the environment while providing adequate nutrients to plants. This study showed the
positive effect of using organic fertilizers and spraying with aloe vera gel extract on
the vegetative and flowering growth characteristics of the carnation plant. Agricultural
waste, especially palm waste at 4 kg concentration achieved high vegetative and
flowering growth averages in the plant followed by the application of the same
concentration of wheat straw. Also, 20 mg aloe vera gel had a noticeable effect on those
traits in the plant.

Recommendation: More extensive use of alternative means other than chemical
fertilizers for producing healthier cut flowers is a key factor in addressing the issue of
environmental pollution. In this context, the use of agricultural waste as a component
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of plant growth media and a comparative evaluation of the best potting methods for
flower production should be further explored.
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