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Abstract :

The present investigation aimed to find out the effect of foliar application of
algae extract and Bio-fertilizer on growth and flowering yield of freesia plant. This
study was carried out in winter 2018 at experimental site of the Horticulture Depart-
ment, Faculty of Agriculture, Al-Qasim Green University . The experiment was laid
out in Randomized Complete Block Design (R.C.B.D) with three replications and
two factors. The first factor consisted of two levels of Algae extract foliar spray (0
and 3) ml/L, coded as AO and Al which were applied three times (15, 30 and 45)
days after germination. The second factor involved two levels of Bio-fertilizer (0
and10) g/L, coded as BO and B1 which were applied after 10 days of germination.
The results revealed the significant effect of Algae extract and Bio-fertilizer on vege-
tative growth and flowering yield. The treatment with A1B1 recorded higher average
of plant height. The treatment with A1B0 gave higher average of the leaves number
per plant, chlorophyll content, length flowering stem, number of inflorescences,
number of florets per inflorescence, but there were no significant differences when

the plants were treated with A1B1.
Key words: algae extract, Bio-fertilizer, Freesia hybrid L,.

16



Journal of Kerbala for Agricultural Sciences Issue (3),Volum (6), (2019)

Ll il gailly Gpadll gaill b Goal) sandll 5 Liaal) cllabll Galdia il

Freesia hybrida L.
Sk dilia e Gy ZabilS Juls &5 opan s tana
ac Lua e e Lua Q) ac Lua Q)

Ghall [shumall aslal) dasls [ ded 3l A0S/ 8aall Auoviag diid) i '
Ghall /DS daala [ Aol AS ) gilan) duviag Al aud
Ghall [elpmdll aulall dasls [ A3 LIS/ gilanll duoiag divl) and
Email: zaid.alnjim@uokerbala.edu.iq
: uayal.wd‘

S il dusing Anil) audl — el dpsdll AR 5 2018 (553dl) ausdd) Dl Ayl @il
Jalally saill 3 Ljad) Calladal) Galitiineg (goeall Sbad) 535 Aijedl . ohpmdl) aslall dnalae dely3l
5K &M (RC.B.D ) ALl ddlgiall cileUndll avaal 33y dupaill Cujal ¢ Lindll cilal (5503)
Aalaall cadi ¢ AL ¢ AQ 4l Syl /da (3 ¢0) Anpaadl (lladall aliiiis Jg¥) Jaladl o L opalale
((10,0) gsenll sl Y Jalally . gpndl) ganall e (i) Cli¥) (e a5 45 ¢ 30 ¢ 15 2u
Aelaall o geilial) copglal o bl JLS) (e ol Bpde day cllal) dlebes 5 BI ¢ BO 4l ey il/ag
3o Wl Sl gal dealally saill Cliia pans b Lgiea S (ggaal) slawdly Qlladall aliti
e Jaxa < Jare el AIBO dlalaall calac Loty ccalal) g L) < Jaza el A1B1 dlalzall calac)
e Jaag Lpaill @il aae Jaag (a)ll daladl Jola Janag . BlsY) (& g yslSll (sgina 5 (3))5Y]
A1B1 Aalaall e Ligina (alian ol g€l gyl 8 <l aa)l)
c il cdladal) Galitua (geall dandll: daalide cilals

Introduction:

Freesia plant is one of the important picking flowers in the world belonging to the
Iridaceae family. The importance of freesia corms from its fragrant aromatic flowers
in its flowers as well as grown mainly for the production of potted plants or cut flow-
ers (Salunkhe, Bhat, & Desai, 2012). In view of the side effects of the chemical
compounds used in the agricultural field and their negative effects on public health
and the environment, specialists have tended to use natural alternatives to reduce the
used quantities for these compounds, as these natural alternatives contain metabolic
substances when added in small quantities to improve growth of plant (Sharma,
Fleming, Selby, Rao, & Martin, 2014) and (Zhang & Schmidt, 1999). Bio-fertilizers
and organic fertilizers are among the alternatives that affect many physiological pro-
cesses in the plant including photosynthesis, nucleic acid synthesis, respiration, in-
creasing absorption of elements, and plant chlorophyll content. Bio-fertilizers are
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used to reduce the addition of chemical fertilizers by at least 25% as well as their role
in reducing environmental pollution problems (Lucy, Reed, & Glick, 2004).

One of the most important types of bacteria used in the field of bio-fertilization is the
bacteria that fix the atmospheric nitrogen, which requires a specialized host such as
the various types of rhizopia and free living that needs to plant roots, but not special-
ized. Azotobacter and Azospirillum are among the free-living organisms that increase
growth as a result of biological nitrogen fixation or secretion of growth regulators
(Mashhoor, El-Borollosy, & Abdel-Azeem, 2002). Foliar fertilization is an important
factor in increasing the rate of growth, completeness and quality of flowers. Fertiliza-
tion improves vegetative growth and flowering and increases the production of corms
in plants. Studies confirmed the poor response of freesia plants to ground fertilization
(Al-Saad, 2000) .Therefore, foliar fertilization was carried out in this experiment for
easy absorption and metabolism in plant tissues (Al-Sahaf, 1989).

Due to the importance of such studies on the indicators of vegetative growth and
flowering of freesia plant in Iraq, this study aimed to use some advanced agricultural
techniques to improve vegetative growth and flowering by using bio-fertilizer and fo-
liar fertilization (Algae extract).

Materials and Methods :

The experiment was carried out in lath house during winter season 2018 to study
the effect of algae extract and Bio-fertilizer on growth and flowering of freesia plant.
The experimental site was located at the Department of Horticulture, Faculty of Agri-
culture. This experiment was designed according to (R.C.B.D) with three replicates
and two factors (El-Sahooki, 1990). The first factor included two levels of algae ex-
tract foliar spray (0 and 3) ml/L and coded as AO and Al which were applied three
times (15, 30 and 45 ) after germination. The second factor was the Bio-fertilizer
(Bacteria mix) which is a bacterial mixture containing (Pseudomonas striata, Bacillus
megaterium and Azospirillum lipoferum ) the percentage of active substance 12% and
used intwo levels (0 and 10 ) g/L , coded as BO and B1. Bacteria mix was prepared
by mixing 10 gm bacteria in distilled water and filled the volume to 1000 ml). The
treatments of Bacteria mix were applied after 10 days of germination. The bulbs were
planted in 30 cm diameter plastic pots which were filled with 5kg of river sediment
and peat moss and each pot contained one bulb then covered with a layer of soil. The
data of vegetative growth were recorded after 10 days of the last treatment, whereas,
flowering parameters observations were taken after flowering. In order to study the
effects of the factors, plant height, leaves number per plant, chlorophyll content in
leaves (SPAD 502), length flowering stem, number of inflorescences per plant, num-
ber of florets per inflorescence were measured.

Result and Discussion:
1- Plant height (cm)

Figure (1) shows the significant effect of spraying algae extract on the plant height
where the treatment of Al gave the highest rate (33.53 cm) compared with the control
treatment, which gave the lowest rate (27.88 cm). Bio-fertilizer application showed a
significant effect on the plant height where the treatment of B gave the highest rate
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(31.93 cm) compared with the control treatment, which gave the lowest rate (29.48
cm). The interaction of algae extract and Bio-fertilizer showed a significant effect on
plant height where the treatment of A1B1 gave the highest average (34.50 cm) com-
pared with the control treatment, which gave lowest average (26.40 cm). There was
no significant differences when the treatment of A1B0 was applied.
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Fig. 1 Effect of algae extract and Bio-fertilizer in Plant height (cm)
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Fig. 2 Effect of algae extract and Bio-fertilizer on number of leaves
Using the algae extract caused a significant effect on the number of leaves, the Al
treatment gave the highest rate (7.50) compared with control treatment, which gave
the lowest rate (6.00). The results recorded showed no significant differences leaves
number when Bio-fertilizers was applied. The interactions between the two factors
resulted in a significant increase in leaves number where the A1BO0 treatment gave the
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highest rate (7.55) compared with control treatment (AOBO) that gave the lowest rate
(5.66). There was no significant difference with using A1B1 treatment (Figure 2).

3- chlorophyll content in leaves (SPAD)

Figure (3) indicated that using algae extract had a significant effect on leaves
content of chlorophyll where Al treatment gave the highest rate (73.60) compared
with control treatment which gave the lowest rate (63.10). Bio-fertilizer did not have
a significant effect on chlorophyll content, while the interactions between the two
factors showed a significant increase in leaves content of chlorophyll where A1BO0
treatment recorded the highest rate (73.70) compared with control treatment (A0BO)
that gave the lowest rate (56.60). There was no significant effect of using A1B1
treatment.
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Fig. 3 Effect of algae extract and Bio-fertilizer in chlorophyll content

4- length flowering stem (cm):

Figure (4) shows a significant effect of spraying algae extract on the length of flower
stem where Al treatment gave the highest rate (36.80 cm) compared with control
treatment, which gave the lowest rate (31.32 cm). The result presented in Figure (4)
shows a significant difference in the length flower stem caused by Bio-fertilizer
where B1 treatment gave the highest rate (34.79 cm) compared with control treatment
which gave the lowest rate (33.34 cm). The interactions between algae extract and
Bio-fertilizer resulted a significant increase in length flower stem where A1BO treat-
ment gave the highest rate (37.06 cm) compared with control treatment (AOBO) that
gave the lowest rate (29.61cm). There was no significant difference with applying
A1B1 treatment.
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Fig. 4. Effect of algae extract and Bio-fertilizer length flowering stem
5- Number of inflorescences per plant:

The results in Figure (5) revealed that using algae extract caused a significant effect
on number of inflorescences per plant where Al treatment gave the highest average
(3.94) compared with control treatment, that gave the lowest rate (2.98). The data
presented in Figure (5), indicate that Bio-fertilizer treatments did not result signifi-
cant effects on number of inflorescences per plant. The interaction treatments gave a
significant increase in number of inflorescences per plant where A1BO0 treatment gave
the highest rate (4.00) compared with control treatment, which gave the lowest aver-
age (2.66). There was no significant differences with using A1B1 treatment.
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Fig. 5 Effect of algae extract and Bio-fertilizer in number of inflorescences plan

6- Number of florets inflorescence:

Figure (6) shows the significant effect of spraying algae extract on number of florets
per inflorescence where Al treatment gave the highest rate (8.05) compared with
control treatment, which gave the lowest rate (6.00). Using Bio-fertilizer showed no
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extract and Bio-fertilizer showed a significant effect on the number of florets per in-
florescence where A1BO treatment gave the highest average (8.33) compared with
control treatment which gave the lowest average (5.45). There was no any significant
difference with using A1B1treatment.
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Fig. 6 Effect of algae extract and Bio-fertilizer in number of florets inflorescence

As a result of the above, the treatment of algae extract and Bio-fertilizer are superi-
or in some studied Characteristics. This may be due to the positive effect of the algae
extract, which contains the necessary nutrients of the plant such as macro-nutrients
(N, P and K) and micro-nutrients (Fe, B, Mg, Zn, Mo and Cu) and also contains or-
ganic acids, auxins, cytokines, gibberellin and amino acids. These additions, when
added to the soil or sprayed on plants, stimulate root growth, increase stem thickness
and increase vegetative growth because it affects photosynthesis, respiration, cell me-
tabolism, and nucleic acid synthesis, thereby increasing cell division, protein synthe-
sis, enzymes, and hormones, thus increasing growth properties of plants (Charlie,
2003).

The increase in growth and flowering indicators as a result of treatment with Bio-
fertilizers may be due to the pollination process leading to increased nitrogen stabili-
zation, which increases the supply of necessary amino acids for the growth and con-
tinuity of its vital activities. The improvements in vegetative growth traits may be due
to the role of bacteria in increasing the nutrient concentration in the soil, which has an
important role in the functioning of plant processes, which ultimately leads to in-
crease growth and vyield indicators (Fadhl, 2010) and (Zhang & Schmidt, 1999).
These results are consistent with the findings of (Badawy, El-Dsouky, Sadiek, &
Abou-Baker, 2003) , (Hussein, 2017) and (Mostafa, 2002).
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