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Effect of humic acid addition and spraying with ginger rhizome extract
on the growth and some chemical contents of apricot seedlings Prunus
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Abstract: This study was conducted at the slat house of the Department of Horticulture and Landscaping - College of
Agriculture / Anbar University, during the growing season of 2021. The effect of soil application of humic acid (H) at 0, 4, 8
ml L"" and ginger rhizome extract (Z) spraying at 0, 5, 10 g L' on some growth characteristics and some chemical contents
of apricot seedlings, cultivar Hamawi was studied. Eighty-one two-year-old seedlings were selected that grafted on the
stock of the apricot seed. A two-factor experiment (3 x 3) was carried out according to a randomized complete block design
(RCBD). The investigation included nine treatments, three replications, and three seedlings for the experimental unit. The
results indicated the significant effect of adding humic acid to seedlings in all the studied traits, especially the high-level
H2 (8 ml L"), which achieved the best values for the traits (Branch number, Branch diameter, Branch dry matter, Leaf
area, Nitrogen, Phosphor, Potassium). Treatment Z2 (10 g L") of spraying with ginger rhizome extract was characterized
by giving it the best significant effect of the characters (Branch number, Branch dry matter, Leaf area, Nitrogen, Phosphor,
Potassium). The interaction of the study factors was significant for all the studied traits except for the diameter of the
branch. The highest values were for the treatments H2Z2 (8 mI L' and 10 g L") and H2Z1 (8 ml L' and 5 g L"), where the

lowest values were in the control treatment (H0ZO0) for all the studied traits.
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|
Introduction

Apricot Prunus armeniaca L. belongs to the Rosaceae
family; it may also be called Armeniaca Vulgaris'. Some re-
ferences indicate that Apricot trees originated in northern
China, where it was planted 4000 years ago?. There are wild
types of it, the cultivation of which extends from Japan to
Afghanistan, and the Romans called it the Armenian apple.
That is why some scholars believe that the apricot's origin
is Armenia, which is why this name? is called it. The word
Apricot goes back to the Greeks, called AL-Praecox, which
means early fruit‘.

One of the most important positive aspects of the use
of natural and manufactured organic fertilizers in fertilization
is their great effectiveness in plant growth and development
and that they do not cause damage to the environment sin-
ce they do not add substances that the plant cannot use,
and that is toxic to water and soil®. Humic acids are among
the most essential manufactured organic fertilizers, which
have proven their high efficiency in increasing the grow-
th and production of plants because they contain organic
compounds, amino acids and mineral elements®. Humic
acid improves physical, chemical and biological soil proper-
ties’. It also contributes to increasing the permeability of cell
membranes and the absorption of nutrients. In addition, it
contributes to the activation of the formation of chlorophyll
pigment and the assembly of sugars, amino acids and en-
zymes®. Activate cell division, increase growth rates, shoot
and root system development, and increase dry matter in

plant tissues®'°. It also increases the ability of plants to re-
sist diseases, and it reduces the stresses resulting from
high heat and salinity that cause poisoning, which gives the
plant a kind of resistance, which reflects positively on the
continuation of vital processes'-'®. (14) and (15) reported
that humic acid increases photosynthesis efficiency, synthe-
sizes carbohydrates and proteins, and reduces the break-
down of amino acids caused by stress. Thus, these effects
contribute to an increase in vegetative growth rates, which
is positively reflected in the yield. Plant extracts are among
the materials used recently to stimulate and encourage the
vegetative and flowering growth of many plants as a source
of nutrients and natural growth regulators, as well as being
easy to absorb and contain effective substances and natu-
ral chemical compounds.

That differs according to the species and plant parts'6-2°,
in addition to its significant role in the biological control of
many pests that infect plants, which contributes to impro-
ving vegetative growth and thus increasing production?'22,

Ginger (Zingiber officinale Roscoe) belongs to Zingibe-
raceae and the genus Zingiber. It is a perennial herb that is
multiplied by rhizomes?. It is a medicinal plant that grows in
hot areas, is used as a stimulant and a gas repellent, increa-
ses sweating, hypnotic, anti-emetic, cough suppressant,
and is anti-inflammatory. Recent studies have also proven
that it acts as an anti-cancer and is added to pickles, pas-
tries and various foods?+?5. Ginger contains volatile oil with
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a pungent odor and a pungent taste that includes its main
compounds (Geraniol, Neral, Curcumene, Zingiberene,
Zingeberol, Linallol, beta-phelanddrine and Camphor-D).
It also contains the Aryl alkanes group, and the most im-
portant compounds of this group are Gingerols, which in-
cludes gingenol, the compound to which the spicy taste is
attributed?®?’. The researchers pointed to the influential role
played by the extract of ginger rhizomes when sprayed on
the shoots of plants in improving the vegetative growth of
these plants®3°, Researcher®! explained that each 100 g of
ginger rhizome contains (Moisture 15.02%, Protein 5.087
g, Fat 3.72 g, soluble fiber 23.5%, In Soluble fiber 25.5%,
Carbohydrate 38.35 g, Vitamin C 9.33 mg, Total carotenoids
79 mg, Ash 3.85 g, Calcium 88.4 mg, Phosphorous 174 mg,
Iron 8.0 mg, Zinc 0.92 mg, Copper 0.545 and Manganese
9.13 mg).

Despite the efficiency of chemical fertilizers in impro-
ving plant growth, it has been scientifically proven that these
substances are dangerous to the environment and human
health. Hence, the current agricultural policy seeks to provi-
de nutrients to improve plant growth, not harm the environ-
ment, and increase plants' tolerance of unsuitable environ-
mental conditions®2. Many nutrient solutions were used for
development to achieve these goals, including amino acids,
organic acids, plant hormones, and others. They have pro-
ven their efficiency in improving the growth and productivity
of various horticultural plants®34.

Due to the above-mentioned and as a result of the lack
of studies on the effect of both manufactured organic fertili-
zers and plant extracts, especially on seedlings grown in the
conditions of Anbar Governorate, we decided to implement
this study to investigate the effect of humic acid addition
and spraying with ginger rhizome extract on some vegeta-
tive growth characteristics and some chemical contents of
apricot seedlings cv. Hamawi produces vigorous seedlings
with a solid structure, especially in the first years of culti-
vation, and the possibility of reaching the production stage
early, since seedlings in the first years of their life deplete
large amounts of nutrients that are used in their various vi-
tal processes. Also, both factors of the study are conside-
red environmentally friendly materials preferred to be used
in plant nutrition, especially after discovering the harmful
effect of using chemical fertilizers in agriculture, both on the
environment and human health.

|
Materials and methods

The study was conducted on Apricot seedlings cv in the
lath house of the Department of Horticulture and Landsca-
ping - College of Agriculture / University of Anbar during the
growing season 2021. Hamawi, to study the effect of humic
acid application and spraying with ginger rhizome extract on
some vegetative growth characteristics and chemical con-
tent of seedlings. Eighty-one of the two-year-old seedlings
were selected. The field operations of pest control and irriga-
tion (drip irrigation) were conducted equally for all the treat-
ments under study. A two-factor experiment (3 x 3) was ca-
rried out according to a randomized complete block design
(RCBD). The investigation included nine treatments, three
replications, and three seedlings for each experimental unit.
Thus, the total number of seedlings used in the experiment
was 81. In the experiment, two factors were used, the first
was the addition of humic acid (0, 4, 8 ml L") two times (1/4
and 1/6), and the above concentrations were symbolized by

the symbols (HO, H1 and H2) respectively, the second fac-
tor, spraying with ginger rhizome extract in concentrations
(0, 5, 10 g I'') and spraying time (1/4, 1/5, 1/6, 1/7, 1/8 and
1/10). The above extract concentrations were symbolized
by the symbols (Z0, Z1 and Z2) respectively. The studied
traits were: branch number (branch plant), brunch diame-
ter (mm), dry brunch matter (%), leaf area (cm?), percentage
of Nitrogen phosphor and potassium. The data were sta-
tistically analyzed, the averages were compared using the
least significant difference (LSD) test at a probability level
of 5%%®, and the Genstat V12.1 software did the analysis.

|
Results

Branch number (branch plant')

The application of humic acid had a substantial impact
on the rate of branch number increase (Figure 1A), particu-
larly in treatment H2, which differed significantly from the
other two treatments, HO and H1 and yielded the highest
value of 18.03 branch plant'. Treatment HO had the lowest
value, 13.92 branch plant’. The results, on the other hand,
showed that spraying with ginger rhizome extract had a sig-
nificant effect on the studied trait, particularly the treatment
Z2, which showed a substantial difference from treatment Z0
and Z1 and achieved the highest rate of increase in branch
number 17.23 branch plant™. At the same time, treatment
Z0 had the lowest rate, 14.31 branch plant™. The signifi-
cant effect of the interaction of the study factors followed the
same path, especially for treatment H2Z2, which achieved
the most critical value of 21.24 branch plant”. In compari-
son, the control treatment HOZ0 achieved the lowest value
of 12.72 branch plant'(Table 1).

Branch diameter (mm)

The results show that the application of humic acid to
apricot seedlings increased the diameter of the branch sig-
nificantly, reaching a maximum of 5.79 mm for treatment
H2 (Figure 1B), which differed considerably from the lowest
value of 4.62 mm for treatment HO. On the other hand, spra-
ying with ginger rhizome extract and both factors' interaction
hasn't shown a significant effect in the studied trait (Table 1).

Branch dry matter (%)

The results show that the application of humic acid to
apricot seedlings increased the dry matter of the branch sig-
nificantly (Figure 1C), with the treatment H2 having the most
significant values of 63.59% and being substantially better
than treatment (HO), which had the lowest value of 51.87%.
Spraying ginger rhizome extract had a substantial effect;
two treatments Z2 and Z1 generated the most outstanding
discounts of 60.12 and 59.51%, correspondingly, and they
differed significantly from treatment Z0, which gave the
lowest value of 52.97%. The interaction of the study factors
had a significant effect, particularly with treatment H2Z1,
which resulted in the maximum rate of increase in stem dia-
meter of 68.75%, while the value fell to the lowest level of
48.23% when the control H0Z0 was used (Table 1). Leaf
area (cm?)

The results show that the application of humic acid to
apricot seedlings increased the leaf area significantly (Figu-
re 1D), particularly for treatment H2, which differed conside-
rably from the other two treatments, HO and H1 and had the
highest value of 15.38 cm2. In contrast, treatment HO had
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the lowest value of 9.12cm?. Spraying with ginger rhizome
extract had a substantial effect, with the treatments Z2 and
Z1 producing the maximum value of 13.94 and 13.10 cm?,
a significant difference from the treatment Z0, which made
the lowest value of 9.82 cm2. The interaction of the study
factors had a substantial impact, particularly with treatment
H2Z1, which had the maximum value of 17.14 cm?, while
the control treatment achieved the lowest value of 7.83 cm?
HOZO0 (Table 1).

Nitrogen (%)

The addition of humic acid had a substantial impact
on the rate of Nitrogen percentage (Figure 2A), particularly
in treatment H2, which differed significantly from the other
two treatments, HO and H1 and yielded the highest value of
1.94%. Treatment HO had the lowest value of 1.79%. Spra-
ying ginger rhizome extract had a substantial effect; the
treatment Z2 had the maximum value of 1.92%, significantly
different from the treatment Z0, which had the lowest value
of 1.78%. The interaction of the study components had a sig-
nificant effect, particularly with treatment H2Z1, which had a
maximum weight of 1.97%. In comparison, the percentage fell
to the lowest in the control treatment H0Z0, 1.62% (Table 2).

armeniaca L. cv.

Phosphorus (%)

The results demonstrated that when applied to apricot
seedlings, humic acid contributed to substantial changes
in phosphorus percentage. Treatment H2 had the highest
value of 0.46% compared with the other two treatments,
HO and H1. On the other hand, it had the lowest value of
the examined characteristic (Figure 2B). Spraying with gin-
ger rhizome extract Z2 was much better than Z0 and 21
treatments, with the most significant value of 0.45% and
the lowest value of 0.37%. The interaction of the study fac-
tors had a substantial effect, especially for treatment H2Z2,
which had the maximum percentage of phosphorus at
0.51%. In comparison, the value dropped to its lowest level
of 0.33% for the control treatment HOZO (Table 2).

Potassium (%)

The results in Figure 2C show that adding humic acid to
apricot seedlings significantly increased the potassium con-
tent of leaves, particularly treatment H2, which showed a
significant difference from treatment HO and H1 and achie-
ved the highest percentage of 1.39%. While the treatment
HO had the lowest rate, 1.29%. Spraying ginger rhizome
extract had a substantial influence on the examined cha-
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Figure 1. Effect of humic acid application and spraying with extract of ginger rhizomes on some vegetative growth traits
of Apricot seedlings cv. Hamawi (A: Branch number, B: Branch diameter, C: Branch dry matter, D: Leaf area).
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racteristic, as evidenced by the considerable superiority of
treatment Z2 over non-spray treatment Z0, and it yielded
the highest percentage of 1.38%, compared with treatments
Z0 and Z1, which caused the lowest value of 1.31%. The in-

teraction of the study components had a substantial effect,
especially for treatment H2Z2, which gave the highest po-
tassium content of 1.47%, while the value for the control
treatment HOZO was 1.23% (Table 2).

Humic acid Extract of ginger | Branch number Branch Branch dry | Leaf area
(ml L) rhizomes (g L) (branch plant?) | diameter (cm) | matter (%) (cm?)
0 0 12.72 4.46 48.23 7.83
0 14.87 4.54 56.91 8.48
10 14.16 4.87 50.47 11.05
4 0 12.90 5.17 57.36 9.12
5 15.46 5.08 52.87 13.67
10 16.29 5.44 61.18 14.26
8 0 17.31 4.82 53.30 12.51
5 15.53 6.23 68.75 17.14
10 21.24 6.31 68.72 16.50
LSD 5% 2.94 NS 9.93 2.00

Table 1. Effect of humic acid application and spraying with extract of ginger rhizomes interaction on some vegetative

growth traits of Apricot seedlings cv. Hamawi.
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Figure 2. Effect of humic acid application and spraying with extract of ginger rhizomes on (Nitrogen, Phosphorand potas-
sium) in leaves of Apricot seedlings cv. Hamawi. (A: Nitrogen, B: Phosphor, C: Potassium).
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Humic acid Extract of ginger Nitrogen Phosphor Potassium
(ml LY rhizomes (g L) (%) %) (%)
0 0 1.62 0.33 1.23
0 1.84 0.36 1.35
10 1.91 0.44 1.30
4 0 1.83 0.42 1.32
5 1.80 0.38 1.26
10 1.92 0.40 1.38
8 0 1.89 0.37 1.37
5 1.97 0.49 1.32
10 1.94 0.51 1.47
LSD se% 0.10 0.09 0.07

Table 2. Effect of humic acid application and spraying with extract of ginger rhizomes interaction on (Nitrogen, Phosphor

and potassium) in leaves of Apricot seedlings Cv. Hamawi.
|
Discussion

The addition of humic acid significantly affected all ve-
getative characteristics and chemicals under the study of
apricot seedlings (Cv. Hamawi); the reasons for this may
be attributed to its role in increasing the leaf area (Figu-
re 2D), which is positively reflected in the increase in the
content of chlorophyll in leaves and thus the production of
larger quantities of carbohydrates. Humic acid also contri-
butes to the rise in the development of chlorophyll and the
assembly of sugars, amino acids and enzymes®. It also has
a similar role to auxins in increasing cell division, improving
root system development, and increasing the amount of dry
matter, which encourages plant growth and improves ve-
getative growth¥. In addition, humic acid contributes to an
increase in the formation of energy-rich compounds (ATP)
and the formation of proteins within plant tissues®. Humic
acid also plays a positive role through its content of organic
acids and nutrients that contribute to plant growth®. Humic
acid also plays an essential role in improving soil proper-
ties, root growth, increasing microbial community activity
and increasing soil water retention*®4', as well as its role in
improving the chemical and physical properties of the grow-
th medium and expanding the availability of nutrients and
thus increasing plant growth*?4, Humic acid also contribu-
tes to increasing plant resistance to pest infestation*. It is
also a complementary source of polyphenol, which acts as
a respiratory chemical medium. This, in turn, leads to an
increase in the biological activity of the plant, as the enzy-
matic system increases in activity and dry matter production
increases*46.

The positive effects of spraying with ginger rhizome
extract, in improving the features of vegetative growth and
increasing the chemical content of seedlings, can be attri-
buted to its role in increasing the leaf area and maybe the
chlorophyll content in the leaves. This significantly impacts
the manufacture of carbohydrates in the process of pho-
tosynthesis, which is used to supply the energy needed for
vital processes taking place within plants. As well as the
extracted content of macro- and micronutrients, vitamins,
proteins and carbohydrates have an effective role in activa-
ting various physiological processes within plants*’.

|
Conclusions

After reviewing the study results, it can be concluded
that apricot seedlings, cv. Hamawi responded by applying
humic acid and spraying with ginger rhizome extract, espe-
cially at the high concentrations. Therefore, we recommend
fertilizing apricot seedlings with both factors of the study, as
improving the vegetative growth of plants depends primarily
on balanced nutrition. That hunger has a detrimental effect
on the development of seedlings.
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