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ABSTRACT

This study was done in the winter growing season of 2016 in the college of Agriculture\ University of
Dohuk\Kurdistan region .Iraqg, to determine the effects of humic acid with four concentrations (0, 0.5, 1, 1.5
g.L™) and seaweeds extract (Alga 600) with two concentrations (0 and 8 ml.L™) on Garlic (Allium sativum L.)
cv. Chinese. Results indicated that spraying of humic acid(1.5 g.L™) significantly increase vegetative growth
characteristic which regarded on leaves number.plant™ (6) stem diameter (5.6 mm) and chlorophyll content
(69.78 SPAD) were significantly increased as compared with untreated plant (65.5 cm, 4.55leave.Plant™, 3.83
cm and (57.28 SPAD). The same concentration also showed significant effect on yield and bulb quality and
recorded the highest value of (cloves weight (4.9 g) cloves number.bulb™ (97.67) "bulbs weight (28.47 g) and
bulbs length (4,28 cm),cloves length (2.72 cm) and cloves diameter (2.67 cm) compared with untreated plants,
also humic acid showed significantly increase in nutrient percentage (N,P and A) in bulbs of garlic. In the
other hand, seaweed extracts also showed significant effect of all studied characteristic , since spraying of
seaweed extracts at (8 m.L™) recorded the highest value of (vegetative growth characteristic, yield and quality
characteristic as compared with untreated plants. For the interaction, results showed that the interaction of
(1.5 g.L™) of humic acid with (8 ml.L™") of seaweed extracts recorded the highest values of the vegetative
growth, yield and nutrient content.
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1. INTRODUCTION
arlic (Allium sativum L.) is one
member of the onion family, has been
cultivated for thousands of years and is widely
used for culinary and medicinal purposes (Hahn,
1996). The Iragi problems of its soil that
characterized with the basic nature and its poorly
in organic matter and what is associated with it of
nutrient elements fixation and then affected on
yield of crops, so it is necessary to search for
other ways for plant nutrition like organic
fertilizers such as humic acid and seaweeds
extracts (Abdel-Razzak and  El-Sharkawy,
2013).The total production is increased slowly in
past few years, so, the garlic bulb yield could be
enhanced by improving the agriculture
treatments. However, advances and improvement
in this trend must be continued and more
environmental friendly production must be
followed. Some environmental-friendly products
that has been widely used in agricultural
applications.
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Increasing safe food production is a global

demand, also, increasing vyield is the most
important  Agro-economic goal of farmers.
Conventional macro and micro elements

fertilization has a superior effect on plant growth
and vyield, but these are expensive and
environmentally hazardous due to leaching out,
contamination of the subsurface water and water
basins and damaging beneficial microorganisms
(Hilman and Asandhi, 1987). One of the organic
farming strategies is natural minerals as a source
of nutrients.

Some substances affected on plant growth and
its physiological activities, Including humic acid
which promote plant growth and induce soil
microorganisms like bacteria and fungi and
provide carbon as a source for the organisms
humic acid as well acting as chelating good
martial, and reason the lack of mineral nutrient,
losing them by leaching ,also make many nutrient
available in soil such as phosphate, calcium and
trace elements and humic acid possesses high
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capability in controlling soil pH against changes
which might occurs for the use of chemical
fertilizer (Leonard, 2008). Humic acid is a
complex molecule and is considered an alkali
soluble, polymeric organic acid of aromatic
structure substituted by carboxyl, phenolic,
hydroxyl and alkyl groups linked together by
ester linkages (Gaines and Yilmaz, 1983). Humic
substances are formed through the process of
humification of organic materials as by-product of
microbial metabolism and are found in soil, coal,
sediments water, peat and organic matter
(Stevenson, 1994).

Jensen (2004) reported that seaweed extracts
contain various micro elements (Cu, Zn, B, Co) in
addition to macro elements and contain Auxins,
Gibberellins’ and Cytokinins, when spray on
plants lead to increase root growth ability, nutrient
elements absorption, andstem thickness and
growth significantly.

Eris et al (2008) showed that seaweed extracts
when sprayed on pepper plants lead to increase
growth, yield and concentration of some nutrient
elements significantly. Zhang and Ervin (2004)
found that the influence of Cytokinin of seaweed
extracts and Humic acid tended to improve the
resistance of herbaceous plant to drought
condition and to increase Cytokinin content and its
physiological role in plant.

The aim from this study is to know the
effects of humic acid and seaweeds extracts (Alge
600) on growth, yield, and nutrient content of
garlic chaines spp.

2. MATERIALS AND METHODS

The experiment was done on 1% December-30
May 2016, at the research farm, College of
Agriculture, on Garlic (Allium sativum L.) Chinese
cultivar, the land was ploughed for two
perpendicular lines and the soil was well lofted,
the whole area was divided in to three blocks,
each experiment units consist of three row of 2*1
m . bulbs were planted at distances of 25cm, at
the third upper part of the two side of the ridge the
fertilizer process by adding animal manure before
planting and the soil was irrigated then the bulbs
was planted. Randomize Completely Block design
(R.C.B.D.) was used in this study that experiment
included two factor, the first one was the
concentration of humic acid (0 and 0.5, 1 and 1.5
g.L™") and the other one represent the seaweeds
extracts with two concentration(0 and 8 ml.L™),

after one month of planting the plant were
sprayed three times within 10 day intervals on the
other hand all needed agricultural and horticultural
process was done regularly during this study, the
obtained data was statistically analyzed by using
SAS program, and the significant difference
between means was evaluated according to
Duncan multiple range test at 5 % level. The
experimental traits was as follows:
1. Vegetative growth characteristic, that
include:

Leaves length (cm), leaves number.plant
! stem diameter(mm), chlorophyll SPAD) (It was
determined by using Spad Meter -502, Konica
Minolta).

3. Yield characteristic of garlic ,that include:
Cloves weight (g), cloves number and bulbs
weight (g).

4. Quality characteristic of garlic that include:
Bulbs diameter (cm), bulbs length (cm), cloves
length (cm) and cloves diameter (cm).

5. Nutrient contents of garlic ,that include:

Total nitrogen were determined according to
(A.O.A.C, 2000) Phosphorus According to
colorimetric method using Spectrophotometer
(Matt, 1970) and K According to flame method
using Flame photometer instrument (A.O.A.C,
2000).

3. RESULTS AND DISSCUTION:
3. 1. Characters Of Vegetative Growth:

Table (1) Refer to the effect of humic acid and
seaweeds extracts and their interaction on vegetative
growth characteristic, the data showed that there was
significant differences according to the concentration of
humic acid treating plant with (1 g.L™) of humic acid
gave significant increase in leaves length (cm) as
compared with untreated plant (61 and 56.5 cm ).
Regarding the effect of Seaweeds extracts with regard to
leaves length which reaches (62.3 leaves.plant-1)
compared with untreated plant, on the other hand the
effect of interaction between the treatment and seaweeds
extract indicated that there was significant difference in
the (1g.L™) of humic acid and (8ml.L™) seaweeds
extracts that gave highest leave length (67.67 cm)
compared with untreated one (53.67cm). Treating plant
with concentration (1g.L") of humic acid appear
significantly effects on regard leaves length which gave
(65.5cm ) compared with untreated plants that gave
lower value (56.5cm).
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Treating plant with humic acid at concentration (0.5,
1and 15 g.L%) showed significant different compared
with untreated plants that gave lower value. Leaves
number.plant™ treating plant with seaweed extracts gave
significant different compared with untreated ones (6.17
and 4.85 leavesplant’) respectively, regarding the
interaction between humic acid and seaweeds extracts it
was appeared that interaction among humic acid
concentration and seaweeds extracts showed significant
increased that gave high number of leaves as compared
with control.

Treating plant with (15 g.L™) of humic acid gave
high diameter (5.87mm) as compared with control that
gave lower value of diameter (3.83 mm)..Results
showed significant different when using seaweeds
extracts (8ml.L") as compared with untreated plant
(control) (5.32 and4.55 mm) respectively. The interaction
among treatments showed significant different treating
plants with (1 and 1.5 g.L™" ) that gave high diameter of
stem ( 8.88 and 8.87mm) respectively compared with
untreated plant that gave lower value (3.13mm).

Table (1) showed that there were significant
effect of seaweeds extract on chlorophyll content,
treated plants with seaweeds extracts recorded
(68.35 and SPAD) and untreated plant recorded
(60.93 and SPAD).

In the same time there was significant
differences as a result of the concentration of
humic acid on the chlorophyll content, the effect
of interaction between the treatments indicated
that there was significant difference in the
interaction with (1.5 g.L™") of humic acid and
seaweeds extracts 8 ml.L™ that gave higher value
of chlorophyll content which recorded (74.8
SPAD) compared with untreated plants treatments
that gave lower value (51.67 SPAD).

Increasing vegetative growth may be due to the
seaweeds extracts and humic acid that attributed
to the influence of humic acid which provides
nutrient minerals that involve in plants
bioactivities and finally leads to growth induction
(Abdel Mawgaud et al., 2007). Furthermore,
humic acid increases the porosity of soil and
improve growth of root system which leads to
increase the shoot system of crop (Garcia et al,
2008). Humic acid degrade soil, improve its
physical, chemical, biological and nutritional
characteristics by degrading clay particles and
increasing holding water capacity. Seaweed
extracts contain cytokinins as well in which
induce the physiological activities (for instance
activating some enzymes that involved in
photosynthesis) and increase the total chlorophyll

in the plant, this will positively Reflect on the
activity of photosynthesis and the synthesized
materials which will positively reflect on shoots
characteristics (Thomas, 1996).This increase in
shoots characteristics might also due to the
macronutrients content in seaweed extracts.
Macronutrients have a great role in plant nutrition
like nitrogen, potassium and phosphorous which
are very essential for the growth and development
of the plant (Attememe, 2009).The positive effect
of Actosol and humic acid addition on plant
growth and chlorophyll content may be due to
containing of humic acid certain nutrients which
are correcting the widespread occurrence of
deficiency symptoms. This is attainted through
increasing the soil water holding capacity,
promoting soil structure and enhances the
metabolic activity of microorganisms.

3.2. Yield Characteristics:

Table (2) Indicated to the effect of humic acid
Seaweeds extracts and their interaction on yield
characteristic of garlic(cloves weight (g), cloves
diameter cm, bulbs weight (g), results showed
significant increased on regard of cloves weight
(9)., treating plant with different concentration of
humic acid were gave significant increase
compared with untreated plant that gave lower
weight of cloves (3.70 g.L™). Treating plant with
8ml.L™" seaweeds extract gave high weight of
cloves compared with untreated plant (4.6 and
4.38 g) respectively.

Regarding the interaction among treatments it
was appeared significant different between the
seaweeds extracts and humic acid levels,
interaction between (1.5 g.L™") of humic acid and
(8 ml.L™Y  of seaweeds extracts gave high weight
of cloves compared with untreated interaction
with humic acid and seaweeds extracts (5 and
3.83 g)respectively.

Data in table (2) refer the significant different
among treatment on regard cloves number.bulbs™
treating plant with (8ml.L™") seaweeds extracts
(7.58 cloves.bulbs™) compared with untreated
plant (6.83 cloves.bulbs™), about the interaction
among treatment the best interaction among them
was when plant treated with (1.5¢g.L™) humic acid
with (8ml.L™") Seaweeds extracts that gave high
number of cloves .bulbs™ (9.79) compared with
untreated interaction with humic acid and
seaweeds extract that gave lower value
(5.33cloves.bulbs™).

Plant treated with levels of humic acid gave
significant different among them concentration (1
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and 1.5 g.L ™) of humic acid gave high weight of
bulbs (28.47 and 28.00 g.bulb™) respectively as
compared with untreated plant with humic acid
(22.67g.bulbs™). There are significant different
among treatment with regard of bulbs weight (g)
treating plant with ( 8ml.L™) gave high weight of
bulbs compared with untreated plant with
seaweeds extracts(27.33 and 24.1 g) respectively.
Regarding the interaction between treatments the
interaction among humic acid concentration and
seaweeds extracts gave significant different.

Treating plant with (1.5 g.L™) of humic acid
and (8 ml.L™) gave high weigh of bulb (31.93 g)
as compared with other interaction especially
untreated interaction with humic acid and
seaweeds extract (22.50 g.).

In the same time there was significant increase on
yield as a result of the concentration of humic acid on the
other hand the effect of interaction between the treatment
indicated that there was significant difference in the
interaction among spraying humic acid concentration (1.5
g.L %) with (8 ml.L™) of seaweeds extracts that gave high
value of yield kg.m? (127.72 kg.mAcompared with the
other treatments especially especially untreated plants
which gave lower value of yield (90 kg.m?).

Results of the total yield (kg.m?) of garlic were also
refers that the adding seaweeds extracts showed
significant increase when using (8ml.L™) of seaweeds
extract which reaches (109.32 kg. mt?) in compared with
(96.6 kg. mt-?) in untreated plant,

Humic acid is a commercial product contains
many elements which were improve the soil
fertility and increase the availability of nutrient
elements by holding them on mineral surfaces,
consequently, affect plant growth and yield (El-
Sharkawy and Abdel-Razzak, 2010). As well as,
El-Bassiony et al. 2010 and EIl-Nemer et al. 2012
on sweet pepper plants. The same trend was found
by, Abdel-Razzak and El-Sharkawy, 2013they
concluded that garlic plants which were sprayed
with humic acid at 2 g/L for two times showed
superior effect for increasing garlic productivity.

The increase in yield may be due to the effect
of seaweeds extracts, using of seaweed products
improve seeds germination, seedlings
development, increase plant tolerance to
environmental stresses (Zhang and Ervin, 2004),
and enhance plant growth and yield (Hong et
al,2007; Zodape et al, 2008; Kumari et al, 2011,
Craigie, 2011). Liquid extracts obtained from
seaweeds have gained importance as foliar sprays
and soil drench for many crops including various
grasses, cereals, flowers and vegetable species.

Also they apply to stimulate seedling germination
and rooting.

Improvement of yield and yield component by humic
acid application can the effect of increasing of nutrients,
especially phosphor and hormone-like effect of humic
acid (Autio, 2000). The researchers reported that the
humic acidby increasing the nitrogen content increases
growth height, number of leaves, and yield (Ayas and
Gulser, 2005).

The balance of fertilizer application is essential
for the vegetative growth and, thus, for improving
crops quality and yields especially on calcareous
soils which are cultivated continuously.
Improvement of management for macro and
micronutrients in the soil could improve yields
and quality of vegetables (Diriba et al.2013).

3. 3. Quality Growth Characters:

Table (3) Indicated to the effect of humic acid and
seaweeds extracts and their interaction on quality growth
characteristic of garlic(bulbs diameter cm ,bulbs
length cm, cloves length cm and cloves diameter
cm) the data showed that there was significant
differences according to the humic acid and
Seaweeds extracts on bulbs diameter plant treated
in the same time there was significant differences
on bulbs diameter as a result of the concentration
of humic acid on the other hand the effect of
interaction between the treatment indicated that
there was significant effect in the treatments,
treating plant with concentration of seaweed
extracts (8 ml.L™) significantly increased which
gave (6.3 cm)compared with untreated ones (4.67
cm) the interaction between (8 ml.L™) seaweeds
extracts and treating plant with concentration(land
1.5 g.L™" of humic acid gave higher value of
diameter (6.87 and 7.03 cm) compared with other
interaction especially untreated plants which gave
lower diameter of bulbs (5 cm).

The results of the bulbs length (cm) of garlic it
also refers that the concentration of seaweeds
extracts showed significant increase that, gave
high length of bulbs (4.16 cm) compared with
untreated plants that gave (3.58 cm) treating plant
with 1.g.L-* of humic acid gave highest length of
bulbs that reached (4.2 cm) compared with
untreated plants(3.4 c¢cm).The interaction between
using seaweeds extracts and humic acid it was
showed that the interaction between 1.5 g.L
thumic acid and (8ml.L™") seaweeds extracts gave
higher length of bulbs (4.8 cm) compared with
control (3.27 cm).

The results in table (3) indicated cloves length
(cm) The length was also significantly affected by

11
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concentration of humic acid ,the plant treated with
(1 and 1.5g.L™*Yh umic acid had higher length(2.6
and2.72cm) respectively as compared with the
control (2.33). It also indicates that 8ml.L
'seaweeds extracts with 1.5 g.L"of humic acid
significantly affected the length of cloves as
compared with untreated plant of .It was showed
that concentration (8 ml L) of seaweeds extract
had high significant effects on length of cloves
which reach (2.82 cm) than untreated plants (2.29
cm).

The cloves diameter was showed significant different,
treating plant with 1.5¢.L™ of humic acid gave high clove
diameter (2.67 mm) as compared with control that gave
lower value of diameter (2.2 mm). to using seaweeds
extracts as compared with untreated plant (control) (2.85
and 2.14 mm) respectively. The interaction among
treatments showed significant different treating plants
with (1.5 g.L™) that gave high diameter of stem (3.6 mm)
compared with untreated plant that gave lower value (1.5
mm).

The increase in quality characters may be due to
increase of humic substances that increased organic
matter in soil and reduce the negative effect of salt stress
which increased yield of plants .,as well as, El-Bassiony
et al. 2010 and EI-Nemer et al. 2012 on sweet pepper
plants.

Improvement for macro and micronutrients in the soil
could improve yields and quality of vegetables and the
same trend was found by Diriba et al. 2013 on garlic
showed that effects of a balanced nutrients application on
producing quality bulb of garlic combined applications of
92 kg N +40 kg P + 30 kg S ha-1 led to the attainment of
optimum bulb quality.

Humic acid degrade soil, improve its physical,
chemical, biological and nutritional characteristics by
degrading clay particles and increasing holding water
capacity. The increase in shoots characteristics might also
be due to the auxins content in the seaweed extracts
which have an effective role in cell division and
enlargement; this leads to increase the shoot growth,
leaves area and plant dry weight (Gollan and Wright,
2006).

Seaweed extracts has to equilibrium in growth as a
result of the present auxins which will increase vitamins
and hormones producing in the treated plants. As well as
it contains GA3, GA7 and vitamin, Further than
containing trace elements which are the most important
sea plant components which is present in achelate state
combined with iron in calkalius soils. It is available for
plants. The chelate compounds are as carbohydrates
combined with iron so it will be available to improve
photosynthesis efficiency. (O’ Dell, 2003).

3.4. Nutrient Content In Garlic Leaves:

Table (4) indicated that the spraying plants
with humic acid caused significant differences in
the content of nitrogen as compared to the
untreated plant, plant treated with concentration
(2.5 g.L) of humica cid gave significant increase
which gave high percentage of nitrogen (4.65%)
as compared with untreated plant (3.83%).

The interaction between plant treated with (8
ml.L™) Seaweeds extract and (1 g.L™) humic acid
gave high value of nitrogen percentage (4.5%) as
compared with untreated interaction (3.66 and
3.88%). As well plant treated Seaweed extracts
positive significant effects as comparison with
untreated plant, treating plant with (8 ml.L™) of
seaweeds gave high percentage of nitrogen (4.4%)
as compared with untreated plant (4.12%).

Results in the table(4) also showed that humic
acid and seaweeds extracts gave significant
different on regard of phosphorus percentage,
plant spraying with different value of humic acid
gave significant effects as compared with other
treatments (0.5 %). The interaction effect among
seaweeds extract and humic acis significantly
effect on P percentages, using of (8ml.L™) of
seaweeds extract with (1.5gm.L) of humic acid
gave high value of phosphorus percentage (0.54%)
in comparison with untreated plants (0.21%).
treating plant (8 ml.L™) of seaweeds extracts gave
high value of phosphorus percentage (0.44%) as
compared with control(0.33%),

Data presented in Table (4) obviously showed
that seaweeds extracts caused significant increase
on regard of potassium % as compared with
control(2.15 and 1.99%), treating plant with
different concentration of humic acid caused
significant effect on potassium percentage as
compared to untreated plants. Regarding the
interaction among seaweeds extract and
concentration of humic acid it was indicated that
plant treated with (1.5 g.L™) of humic acid and (8
ml.L™") seaweeds extract gave high value of
potassium percentage (2.66%) as compared with
other interaction especially untreated interaction
(1.7%).

The positive effects of addition treatments may be
due to the effect of humic acid and seaweed extract
which influence plant chemical composition directly and
indirectly. The indirect effects of humic compounds on
soil fertility include, Furthermore, directly; humic acid
compounds may have various biochemical effects either
at cell wall membrane level or in the cytoplasm.
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In another study, humic substances may possibly
enhance the uptake of minerals through the stimulation of
microbiological activity (Gad El-Hak et al. 2012 and
Manas et al.2014). The same trend was found by, El-
Bassiony et al. 2010, EI-Nemer et al. 2012, Denre et al.

2014 and Shafeek et al. 2014 and Shafeek et

al.2015)

humic acid maintaince photosynthetic tissues and

increase the vyield by positive effects on

cellular

metabolism sand increases of leaf chlorophyll (Naderi et

al,,

2002).

Table (1): Effect of Humic acid , Seaweeds extract and their interaction on vegetative growth characteristic of garlic.

Seaweed Leaves length (cm) effect of leaves number.plant™ effect of
extracts(ml.L™) Humic acid (g.L™) Effect of Humic acid (g.L™) Seaweeds
0 05 1 15 seaweeds 0 05 1 15 extracts
extracts
0 53.67¢c 58.67bc 63.33ab 58.7bc 58.6b 4.33c 4.73bc 5b 5.33b 4.85b
8 59.33bc 59hc 67.67a 63.3ab 62.3a 4.67bc 6.65a 6.88a 6.67a 6.21a
effect of humic 56.5b 58.83b 65.5a 6lab 4.5b 5.7ab 5.94ab 6a
acid
Seaweed Stem diameter (mm) Effect of Chlorophyll (SPAD) Effect of
extracts(mI.L'l) Humic acid (g_|_'1) seaweeds Humic acid (g_|_'1) seaweeds
0 05 1 15 extracts 0 05 1 15 extracts
0 3.13c 4.73b 5ab 5.33ab 4.55b 51.67c 63.33b 63.97b 64.77b 60.93b
8 4.53b 5ab 5.88a 5.99a 5.35a 62.9b 65.4b 70.3ab 74.8a 68.35a
effect of humic 3.83c 4.87b 5.66ab 5.6a 57.28b 64.37a 67.13a 69.78a

acid

Means within a column, row and their interactions followed with the same letters are not significantly different
from each other according to Duncan’s multiple range test at 5% level.

Table (2): Effect of Humic acid , Seaweeds extract and their interaction on yield of garlic.

Seaweed Cloves weight (g) effect of Cloves number effect of
extracts(ml.L™) seaweeds seaweeds
Humic acid (g.L™) extracts Humic acid (g.L™) extracts
0 0.5 1 15 0 0.5 1 15
0 3.58¢ 4.1ab 4.93ab 4.4ab 4.25b 5.33b 7ab 7.33ab 7.67a 6.83b
8 3.83c 4.5ab 4.67ab 5.4a 4.6a 7.33ab 7.67a 7.79a 7.68a 7.61a
Effect of humic ~ 3.70b 4.3a 4.8a 4.9a 6.33c 7.33ab 7.59ab 7.67a
acid
Seaweed Bulbs weight (g) effect of Total yield (kg.m? effect of
extracts(ml.L™) Humic acid (g.L™) seaweeds Humic acid (g.L'0 seaweeds
0 05 1 15 extracts 0 05 1 15 extracts
0 22.50d 22.67b 24.47b 26.97a-b 24.15b 90d 90.7bc 107.9ab 97.88b 96.6b
8 22.67c  24.77bc 31.93a 29.97ab 27.33a 90.68¢ 99.1bc 119.9ab 127.72a 109.32a
effect 22.67c 23.63b 28.20a 28.47a 90.68¢ 94.9b 113.9a 112.8ab

of Humic acid

Means within a column, row and their interactions followed with the same letters are not significant different from
each other according to Duncan’s multiple range test at 5% level.

13
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Table (3): Effect of humic acid , Seaweeds extract and their interaction on quality characteristic of garlic..

Seaweed Bulbs diameter(cm) Effect of Bulbs length (cm) Effect of
extracts(ml.L™) seaweeds seaweeds
Humic acid (g.L™) extracts Humic acid (g.L™) extracts
0 0.5 1 15 0 0.5 1 15
0 5c 5.67bc 6.67ab 4.67c 5.5b 3.27c 3.43a-c 3.87a-c 3.77 3.58b
8 5.67bc 5.27c 7.4a 6.87a 6.3a 3.67a-c 3.73a-c 4.43ab 4.8a 4.16a
Effect of 5.33b 5.47b 7.03a 5.77b 3.47b 3.58ab 4.15ab 4.28a
humic acid
Seaweed Cloves length (cm) Effect of Cloves diameter (cm) Effect of
extracts(ml.L’ Humic acid (g.L™) seaweeds Humic acid (g.L™) seaweeds
1) 0 0.5 1 15 extracts 0 0.5 1 15 extracts
0 2.00b-d 2.37b-d 2.27b-d 2.28a-c 2.29b 1.5b 2.87ab 1.67b 2.53ab 2.14b
8 2.63a-c 2.8ab 2.95a 2.82a 2.82a 2.9ab 2.13a 3.6a 2.8ab 2.85a
Effect of 2.31b 2.58ab 2.6ab 2.72a 2.2b 2.5ab 2.63ab 2.67a
humic acid

Means within a column, row and their interactions followed with the same letters are not significantly  different
from each other according to Duncan’s multiple range test at 5% level.

Table (4): Effect of humic acid ,Seaweeds extract and their interaction on nutrient contentgarlic of garlic.

Seaweed Nitrogen% Effect of Phosphorus% Effect of
extracts(ml.L" Humic acid (g.L% seaweeds Humic acid (g.L %) seaweeds
D) 0 05 1 15 extracts 0 05 1 15 extracts
0 3.66¢C 4.2b 4.0b 4.1b 3.99b 0.21f 0.31e 0.35de 0.45b 0.33b
8 3.88c 4.22b 4.22ab 4.5a 4.4a 0.42bc 0.38cd 0.40b-d 0.54a 0.44a
Effect of 3.77c 4.21b 4.65a 4.3ab 0.32c 0.34bc 0.38b 0.5a
seaweed
extracts
Seaweed Potassium % Effect of
extracts(ml.L - - - seaweeds
D) Humic acid (g.L™) extracts
0 0.5 1 1.5
0 1.7c 1.77d 1.99bc 2.5ab 1.99b
8 1.73c 2.16b 2.06bc 2.63a 2.15a
Effect of 1.71c 1.96b 2.03b 2.57a
seaweeds
extracts

Means with column, row and their interactions followed with the same letters are not significantly different from
each other according to Duncan’s multiple range test at 5% level.
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