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ABSTRACT

A field experiment was conducted on cress plants grown in plots with 1*2 m dimensions, during the year2021.
It was factorial experiment with two factors. The first was with and without spraying humic acid (H1 spraying 4 ml L-
!, HO without spraying). The second factor was spraying sea Algae extract (E1 spraying with 2 ml L' of Kelpak, E2
spraying with 2 ml L! of UltraKelp40, E3 spraying with a mixture of 2+2 ml L™! of Kelpak and ultraKelp40) as well
as without spraying the extract. The experiment was designed with RCBD. The treatments were replicated 4 times and
Duncun’s multiple range test at p=5% was used. Humic acid, sea algae extracts and their interactions causes significant
effects on the plants. These treatments increased all vegetative growth characteristics compared to control treatment.
The spraying also caused significant increases in macro nutrient (N, P, K) and micro nutrient concentrations (Fe, Cu,
Zn). The treatmen L-' humic acid and mixture of 2+2 ml L' of Kelpak and ultrakelp40 extracts (H1E3) gave highest
concentration of N (2.25%) phosphorus (0.375%) potassium (2.95%) Fe (109.8 mg. kg™!) Cu (18.60 mg. kg!) and Zn
(18.80 mg. kg'!). The lowest of these parameters were 1.75%, 0.290%, 1.85%,

, 75.10 mg. kg, 12.60 mg. kg'', 13.50 mg. kg') in the treatment of control (not sprayed plants). Spraying
humic acid, sea algae extracts and their interactions also caused significant increases in all physiological
characteristics. Volatile oil was increased in sprayed plants specially HIE3 compared to plants in control treatments. )
This treatment recorded the highest values of specific gravity of volatile oil (0.856 mg. 100 g*!' fresh matter). Highest
refractive Index of volatile oil (1.516), highest oil quantity (0.199 mg. g-') was also increased. The lowest of these
parameters were in control treatment.

KEYWORDS: Cress plant; Chemical content; Humic acid; Sea algae; Kelpak.

Received: 13/07/2023; Accepted: 2/08/2023; Available online: 20/01/2024

This is an open access article under the CC BY-NC licenses https://creativecommons.org/licenses/by-nc/4.0/ ©2023.

el s siaall g gail) 8 4y ) lladal) cilualiiw g dlia gagd) Glaalag il 80
Lepidium sativum L. 20 <l
T s gamia sl o el o il daes 2aea) Gilgdi aba I gen )l die Jaen
el K5 Amaln el Ay i A0S lall o sle and !
L Bal) ey S Aaala e 3l 2K ¢ gilanl) duia g Al aud 2

UAQAS\

e dalale 4 a3y jal 2021 auise a2 X 1 Lgtinlus il add e 5 ) 3e G e Ailae 43 a <y al
Clie Y1 Galiiun Gl sa S delad) (18 e 4 iy 1H e G5 0H) <l sael) (mens G 58 IV (nlale
242 Ge e G 3B 40LS- ) e 1Al Ja 2 i 0B WSl e 8l de 2 2 i 1B i 0% 0E) Al
DL aladid o e 3 S laall ) S5 8 (RCBD) ahatiady 4 el el o 40l il 5 LLSY (g 1 5 o
;M sail) e il S 75 Jlaial die (Sial aaia) (sadl)

2 )lie g pmdll saill (ailiad maen b 4 gine 53 Lele i s 4y jadl e V) Cilaliiv s hia sgll Gaes
& BomS Bl () Ll (o0l Lede Wi g 4 jall liie W) clialiiins 5 clie sagd) (a3 g0 b 4 ) aly al (63 45 i) el
o Lﬁﬂ\ sE1H Adaledl) ‘f Aala (Zn «Cu cFe) 6 _yall GlLidaall il 3S yig (K P cN) sl CAREEIN| &l S 55
S Glef cilae) Gua 40LS) Yy LS cilialiiinn (e 1 da 242 hali s clie gl s e I e 4
i3l (paS @e 18.60) baill (1paS e 109.8) all (72.95) psamlisall (70.375) Lsimssill (72.25) G sl
Lol o ol ) lally 45 i (a3l 18.80)

pailadll man (A 4 gina 8l ) o Lele ity 4 paall Glde V) el aaldt v g ol gl Gaalay (3 Of LS
< GEIH) Adbaal) 5 A ali 5 ) gall 03gr 4y oy al (530 4 aal) clyiy 4 jlia 5l el dall ey 310 50wl
L) Qlladall Glaldt e 40LS-1 Y 5 ALY (o 5 e 242 dals 5 dlaa gl (e (eI e 4 o i
Jlal) 50 Ll Jalre e 5 (b 53l Tan 100,030 0.856) Jlhall <50 e il (555l ad e f axs )
100.430 0.781) <hae ) il 43 laall dlalra (3 linall adgd b oy 4 e (T 20 0.199) ) A0S (e (1.516)

26


https://doi.org/10.32894/MEDIP.23.1.3
mailto:taha.shaheb@tu.edu.iq
https://creativecommons.org/licenses/by-nc/4.0/

MEDIP, Vol.1, No.1:26-36

Dblall 31 A4S e (Tanpe 0.171) 5 S Jabas (50 (1.380) 5 Jbebal) < 30 e 5l 0550 (e (R ke 80l Taa
4 ) Gllalall colia el aes s‘;j\,.\.a:\ﬁ\ s sinall (ol il b :aéam‘ alall)

INTRODUCTION

Cress plant, Lepidium sativum L., belongs to the Asteraceae family. Its origin is the Middle
East, where it is found in Golan- Syria, and it is growing in Turkey. The plant contains many minerals
such as iron, phosphorous, manganese, calcium, potassium, vitamins C, B, A, as well as carotenoids,
volatile oil, and glucose. It is the most iodine-rich plant, which makes it easier to digest as it contains

sulfur and anti-bacterial properties. Its oil is medically important as it is a laxative for urine and an

expectorant. The plant is sedative and hypotensive, activates hair follicles, and improves
breathing. Cress plant can moderate skin diseases, diarrhea, spleen enlargement, and bleeding
hemorrhoids. Fertilizing plant is important, but adding chemical fertilizers is harmful to the
environment and human and animal health. Fertilizing is considered economically costly and
polluting to the environment (Al-Bayati, 2012).Therefore, it can be used by using organic nutrition,
including humic acid, which is rich in humic substances, major and minor elements, and plant
hormones, in addition to improving soil conditions and retaining moisture by reducing the amount of
bush around the plant (Bhargava,1999).In a study done by (Al-Bayati,2012) on Rosmarinus
officinalis L., humic acid and marine algae extracts were used. The results showed that the organic
acid and algal extracts had significant effects on the growth of the plant, the amount of macro-

and micronutrients in the plant, and all of the oil's physical properties.

The results that he obtained (AL-bayrak,2005) when adding humic acid to lemongrass plants,
Cymbopogon citratus L. resulted in significant increases in the characteristics of vegetative growth and
the plant's content of nutrients. As for (A.O,1995), positive results were obtained for the anise plant
Pimpinella anisum L. when humic acid was added to the plant. It had a significant effect on growth
and the physical propertiesof the volatile oil. Marine algae extracts or other so-called seaweeds are rich
in natural elements and hormones and are an aid to fertilization and reduce or replace nutritious
chemicals as plant fertilizers, and this was confirmed by the results (Amin,2010) on celery plant
Apium graveolens L., where marine algae extract 40 Kelpak ultrakelp caused significant increases.
On growth characteristics, nutrient concentrations and physical properties of the oil. The results of
(Al-Tamimi, 2012) on lemongrass plants when adding seaweed extract 40 Kelpak. ultrakelp were
consistent with the foregoing significant increases in the characteristics of vegetative growth,
concentrations of large and small elements and physical oil characteristics. Because of how important
these materials are, a lot of research and studies have been done on them and are still being done.
Given the importance of these studies, they aimed to do this study on the cress plants to know the

extent of the impact of these materials on the growth and content of the cress of nutrients and oils.
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MATERIALS AND METHODS

This field experiment was conducted at the Horticultural Research Station, College of
Agriculture, Tikrit University, during 2021. Cress plants were examined in this study. Randomized
complete block design was used to lay out the experiment. It was factorial experiment with two
factors. The first factor was spraying humic acid at 4 ml. Liter' (H1) as well as without spray (HO).
The second factor was spraying marine algae extracts at three levels; 2 ml.liter'of Kelpak (E1), 2
ml L of ultrakelp(E2), 2 ml Kelpak+2 ml of ultrakelpa ml.Liter'(E3), in addition to no spraying
level (EO).

The plant seeds were sown in plots with dimensions of 1 x 2 m (experimental unit dimension),
Each block had 8 plots representing the interactions of the factors used with three replications of each
treatment. After seed germinations and seedlings reached about 5 cm, the acid was sprayed. Two
weeks after, the spraying operation was repeated. Marine algae extracts were sprayed two days after
the first and second sprays of humic acid. All measurments studied were taken and All data were

statistically analyzed based on ANOVA. The averages were compared using Duncan's
polynomial test at the level of 5% probability (Al-Sahaf,1989).
Characteristics studied: Vegetative growth parameters:

1. Plant height (cm): was measured from plant-soil contact area to the highest point for ten plants to

take the average.

2. Number of leaves Plant': Ten plants from each experimental unit were included, then their

average was taken.

3. Number of branches plant!: was measured for ten plants from each experimental unit, then their

average was taken.

4. Dry weight (g plant™!): Ten plants were taken and weighed freshly. Then they placed in oven at
temperature of 65-70 C for 48-72 hours until weight was stable (Habib,2012). The average was

calculated.

5. Chlorophyll concentration (SPAD ) : At the last third of growth phase, random readings were
taken for ten plants with full physiological growth from each experimental unit. Manual
measuring device (spad / Chlorophyll Meter 502 model, MINTOLA CO, LTD, Japan) was

used for total chlorophyll percentage and the average was measured.

Nutrient estimationsleaves samples were taken and washed well. , then they were air-dried under

laboratory atmosphere to be placed in oven at temperature of 65-70 C for 48-72 hours until the weight
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was stable. (Black,1985) The samples were then crushed well using a hand grinder. A weight of 0.4

g was taken,placed in volumetric bottles for wet digestion with a mixture of concentrated sulfuric
acid and perchloric acid. This was placed in digestion hood at high temperature to evaporate the
solution for a period till the solution changed to a clear color. Upon completion of digestion, the
samples were transferred to another canal, and the volume was completed to 50 ml with distilled

water. The nutrients were then estimated (Al-Tamimi,2009).

1. Nitrogen: was made using Micro Kjeldahl according to the method shown by (Habib,2012) and
based on (Garcia,2008).

2. Phosphorous: was determined by the method of aluminum molybdate and ascorbic acid by
(Spectrophotometer) at a wavelength of 620 nm (Sangwan,2001).
3. Potassium: was determined by means of a flame photometer.

4. Microelement concentrations: the concentrations of iron, copper, and zinc were measured using

an atomic absorption device (Guenth,1972) (Atomic absorption spectrophotometer).

Volatile oil extracting: The volatile oil of the cress plant was extracted by steam distillation.
Clevenger device attached to a one liter conical flask was used. The dried samples were pneumatically
ground for 4-8 days at temperature of 25-30 °C. 50 g of these were placed in a beaker, to which 100 ml
of water was added. The distillation process was conducted until the volatile oil was separated, its

physical properties were studied.

1. Specific weight of oil: It represented the degree of saturation of the oil (Butier,2006) and was
measured by:taking a volume of 100 microliters of volatile oil. Then the weight of that volume

was estimated
by the weight of the same volume of distilled water at the same temperature (Ruwaiha,1983).
2. Oil refractive index: It represented the ratio between the sine of the angle of incidence of light
to the sine of the angle of refraction at a given temperature (Butier,2000).

3. Percentage of oil: The refractive factor was measured using a German Abberefractometer, Abb

Type Universal, with a temperature of 20.

4. Amount of volatile oil: It was estimated by taking 100 gm of dried plant in laboratory atmosphere.
The extraction process was carried out by Clevenger device and the amount of oil was

calculated (Saadi,2013).
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RESULT AND DISCUSSION

Effect of humic acid and marine algae extracts and their interactions on vegetative growth.

Table (1) showed the effects of humic acid and marine algae extracts and their interactions

on thevegetative growth characteristics of the cress plant.

Table 1. The effect of humic acid and marine algae extracts and their interactions on
vegetative growth of cress plant

@ ~— S an — S
s 9 = z S S = = 5 = s S
S s < 5 =8 & 29 £ : A °E
< 5 s~ o= = 5 s 7 > g S Swm
S = © @ = = = 2>
< ; = = = Z = = o S 3
Ho 15.95b 13.7b 4.55b 2.57b 29.62b
H; 1795 a 18.85a 6.15a 292 a 3525a
Eo 15.5d 15.8d 42¢c 245¢ 28.45¢
E: 16.55 ¢ 158 ¢ 54d 2.70d 32.3d
E> 17.7b 17.54 b 5.65b 290a 33.5b
Es 18.5a 18.45a 6.15a 295a 355a
HoEo 142 ¢ 10.6 £ 32d 23¢ 265f
HoE4 15.6d 132 ¢ 46¢c 2.7b 283 e
HoE2 16.8 ¢ 14.6d 4.8 bc 27b 30.5d
HoE3 17.2b 16.4 ¢ 5.6b 2.7b 33.2d
HiEo 16.8 ¢ 16.2 ¢ 52b 26b 304d
HiE, 17.5b 18.4b 6.2a 2.8 ab 363D
HE» 18.6 a 203 a 6.5a 31a 36.5a
H:E; 189 a 20.5a 6.7 a 32a 378 a

Different letters within column indicating of significant differences (p<0.05)

The spraying of humic acid caused significant increases in all vegetative growth
characteristics of cress plants compared to no sprayed plants. It isalso shown that spraying marine
algae extracts led to positive results in all vegetative growthcharacteristics. The plants that were
sprayed with a mixture of Kelpak and 40 Ultralkelp extractswere distinguished by the highest
values of these traits compared to other plants, especially the plants under control treatment. The
rest of the plants were significantly superior to the othertreatments. The interaction between
humic acid and marine algae extracts was significant. Thetreatment H1E3 that (sprayed with
humic acid and a mixture of Kelpak and 40 Ultrakelp extracts)were distinguished by the highest
values of plant height (18.9 cm), number of leaves plant ' (20.5), number of branches plant - 1
(6.7), dry weight of the plant (2.3 g), and the concentration of chlorophyll (37,8 spad unit). The

lowest values of plant height (14.2 cm), number of leaves plant ' (10.60), number of branches plant

: (3.2), plant dry weight (2.30 mm), and chlorophyllconcentration ( 26.5 Spad unit ) were recorded

in the treatment of control.
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2- Effect of humic acid and marine algae extracts and their interactions on mineral content of
Cress Plant.

Table (2) displayed that humic acid led to significant positive differences in nitrogen
concentrationsin the leaves, compared to plants without spray. The plants sprayed with marine algae
extracts increased their nitrogen concentrations compared to plants with no spray. The treatment H{E3
(sprayed with humic acid and a mixture of marine algae extracts) contained the highest concentrations
of nitrogen in their leaves (2.25%) compared to the treatment of HoEo, that had the lowest

concentration (1.75%).

Table (2) also displayed the effect of humic acid and marine algae extracts and their
interactions onphosphorous percentage in the plant leaves. Humic acid led to positive significant
differences in phosphorous compared to unsprayed plants. Spraying of marine algae extracts also led
to positive significant differences in the concentrations of Kelpak and 40 Ultrakelp. The plants that
were sprayed with a mixture of Kelpak and 40 Ultrakelp gave the highest values in phosphorous
compared to the other plants. The interaction between spraying the acid and marine algae extracts
had a significant effect on phosphorous in cress leaves. There were positive significant differences
for all treatments compared to the control treatment. The plants under H;E3 treatment also contained
the highest percentage of phosphorous (0.375 %) compared to the lowest in the control treatment

(HOEO), which gave (0.290 %).

The table showed that adding each of the humic acid or marine algae extracts separately
caused positive significant effects in potassium content the leaves. The percantage was increased
comparedto plants neither sprayed with humic acid nor with any of marine algae extracts. The table
also illustrated that interaction of humic acid and marine algae extracts had positive significant effect
onpotassium of cress leaves. All interacted treatments gave significant increases. The treatment HiE3
gave the highest potassium concentrations (952%) compared to the control treatment that gave the

lowest values (1.85%).

Table (2) exhibited that spraying cress plants with humic acid caused positive significant
differencesin iron concentration compared to unsprayed plants. Also, spraying with marine algae

extractscaused significant increases in potassium concentrations compared to unsprayed plants.

The table also included the interaction between spraying organic acid and marine algae extracts.

Theplants were significantly distinguished in the treatment H1Eswhich was sprayed with organic acid

and the mixture of algal extracts. The plants had the highest concentrations of iron (109.2 mg.kg-l)

compared to the rest of the other treatments. The control treatment gave the lowest iron
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concentration (1.75 mg. kg-l).

Table (2) also showed that spraying humic acid and marine algae extracts, separately, caused
significant increases in copper concentrations compared to unsprayed plant. The interaction of the
organic acid and the extracts was significant. The plants received both acid and the extracts or either

of them had a significant increase over the control plants (HoEo).Copper percentages were at their

maximum in the leaves of plants treated with HiE3 (18.6% mg.kg_l) compared to the lowest in the

control (12.6 mg.kg™).

The table also showed that the organic acid had significant positive effect on zinc
concentrations in the leaves compared to the plants that had no organic acid.Farther, the table
displayed that spraying marine algae extracts had significant positive effect on zincconcentrations in
the plant compared to those were not sprayed. The interaction between the spraying humic acid and

marine algae extracts was significant. The plants in the treatment HiE3; werecharacterized by the
highest concentrations of zinc (18.8% mg.kg_l) compared to the lowest in the control (HoEo) (13.40

mg.kg™).

Table 2. Effect of humic acid and marine algae extracts and their interactions on the
concentrations of nutrients in cress plant

g £ "o E; —

Z € . o o = ~ &p
§ g °\ e\ Q\ o0 on § =<

2 = z A < £ = )
zZE 2 5 -

H U

Ho 1.91b 0.315b 2.18b 88.70b 15.12b 16.25b
Hi 1.12a 0.359a 2.77a 102.02a 17.57a 18.00a
Eo 1.85b 0.315¢ 2.14c 85.35¢ 14.25b 15.15¢
Ei 2.00a 0.331b 2.50ab 94.20b 16.10a 17.35b
E> 2.06a 0.345ab 2.60a 98.25ab 17.35a 17.80ab
E; 2.14a 0.358a 2.67a 103.7a 17.70a 18.20a
HoEo 1.75¢ 0.290d 1.85d 75.10d 12.60f 13.40d
HoE1 1.91b 0.311c 2.20c 88.20c 14.90¢ 16.80c
HoE> 1.95b 0.321c 2.29bc 93.40bc 16.20c 17.20bc
HoE3 2.03ab 0.341b 2.40b 98.20b 16.80c 17.60b
HiEo 1.95a 0..340b 2.43b 95.60b 15.90d 16.90c
HiE: 2.10ab 0.351b 2.80a 100.2ab 17.30b 17.90b
HE» 2.18a 0.370a 291a 103.1a 18.50a 18.40a
HiE;3 2.25a 0.375a 2.95a 109.2a 18.60a 18.80a

Different letters within column indicating of significant differences (p<0.05)

3- Effect of spraying humic acid and marine algae extracts and their interactions on volatile
oil:

Table (3) showed the effect of spraying each of humic acid and marine algae extracts and their
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interactions on the specific weight of the oil. Spraying plants with humic acid caused significant
increase in the specific weight of that oil compared to not spraying. The table showed that spraying
the extracts also caused significant increases in the specific weight of the oil compared to not
spraying. The interaction between organic acid spray and algae extracts was significant. All
treatments were characterized by significant increases in the values of the specific weight of volatile
oil compared to no spraying (control treatment). The treatment HIE3 was characterized by the

highest specific weight of the oil (856.0) compared to the lowest the control (HOEO) (0.781).

Table (3) shows that humic acid when sprayed on cress plant caused positive, significant
differences in therefractive index of oil compared to not spraying. The table also displayed that
spraying algae extractsalso caused significant increases in the refractive index of the oil compared to
the plants that were not sprayed.

Table 3. Effect of humic acid and marine algae extracts and their interactions on the physiological
properties of volatile oil in cress plant

§ é = B 'E v %;j 3 % o
Rt = = Q — b=
T g o B = S £ g
< = 2 ° < 3
Ho 0.805b 1.410b 0.225b 0.184b
Hi 0.844a 1.494a 0.251a 0.197a
Eo 0.808c 1.424d 0.228b 0.183¢
E: 0.820b 1.443¢ 0.236ab 0.189bc
E 0.829b 1.456b 0.240a 0.193ab
Es 0.841a 1.486a 0.211a 0.197a
HoEo 0.781e 1.380e 0.211e 0.170d
HoE 0.801d 1.395e 0.223d 0.183¢c
HoE» 0.811cd 1.411d 0.230ed 0.189b
HoE3 0.826bc 1.456¢ 0.239¢ 0.195a
HiEo 0.835b 1.468c 0.246bc 0.196a
HiE: 0.840b 1.492b 0.249b 0.195a
HiE> 0.848ab 1.501a 0.251ab 0.198a
HiE; 0.856a 1.516a 0.258a 0.199a

Different letters within column indicating of significant differences (p<0.05)

Table (3), explained that interaction between humic acid and marine algae extracts was
significant inthe characteristics of the oil refractive index. Plants in the treatment of HiE3 were
characterized by the highest refractive index values (1.516) compared to the lowest in HoEo (1.380).
The table showed that humic acid caused significant increases in the percentage of oil compared to
the treatment without adding the acid. This table also displayed that spraying plants with marine algae
extracts also led to positive significant differences in the percentage of oil compared to not spraying.

The interaction of humic acid and marine algae extracts was significant, and all treatments had
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significant positive effect over the comparison treatments. The treatment HiEswas characterized by
the highest percentage of oil (0.258 %) compared to the lowest (0.211%) in the control treatment.
Spraying humic acid caused a significant increase in the amount of oil compared to not spraying.
Table (3) also shows that spraying cress plants with marine algae extracts led to consecutive
significant increases compared to plants that were not sprayed. In addition, the table also showed that
interaction between humic acid and marine algae extracts was significant. Plant in the treatmentH;E3

were distinguished by the highest amount of oil (0.199 mg.g.") compared to the lowest the

control (0.170 mg.g.”"). The increase in vegetative growth characteristics of cress plants may
be due to the action of humic acid. It contains many macro and micronutrients, which may contributed
to increases in vegetative growth by encouraging physiological and biochemical processes such
as photosynthesis. This resulted in processed food that induced the plant to growth and increase cell

divisions (Norman, 2013).

This may also be due to humic acid-containing auxins, cytokines and types of gibberellins
that pushed the plant to grow, increase cell divisions, and expand cell sizes. (Farcuk et al., 2011)
This may be due to the fact thathumic acid helps in improving chemical and physiological
properties of the soil, fertility, and vitality. It is also improving the exchange capacity. The acid
increases the readiness of nutrients, composition of the soil and its ventilation. In turn, the respiration
of roots, and its ease of penetration into the soil are also enhanced. All of this reflected on the
effectiveness and positive plant growth (Rafeeq,2014). This increase in vegetative growth may be
the reason for the increased need of the plant to replace the state of equilibrium. This increases the
absorption of nutrients and their accumulation within the tissues of the plant to keep pace with
the physiological activities resulting from the increase in vegetative growth (Table 3). This in turn
leads to an increase in the concentrations of important macro and micronutrients (Sarheed,2012).
The reason may be boring humic acid for nitrogen-fixingOzotobacter bacteria, as well as the surface
area of root hairs, and then increasing nitrogen andpotassium concentrations and improving plant
growth for the ability of these bacteria to secretecytokinins, gibberellins, and auxins (Zhang,2004).
Also, marine algae extracts may also have an importantrole because they contain macro and
micronutrients and natural plant hormones, which contribute to increasing vegetative growth through
improving physiological activities and its positive impact on plant growth and nutrient absorption

(Al-Rawi,2000) and these results agree (A.0O,1995) and (Bhargava,1999) and (Al-Tamimi,2009).
CONCLUSION

1- Spraying humic acid and seaweed extracts positively influenced the growth characteristics and

nutrient content of cress plants.
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2- The treatment H1E3 resulted in the highest nutrient concentrations compared to control plants.

3- The use of humic acid and seaweed extracts enhanced physiological characteristics and volatile oil

content in the plants.

4- The study highlighted the importance of organic nutrition and suggested the use of humic acid and

seaweed extracts as alternatives to chemical fertilizers.
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