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Abstract— Aloe vera L. plants contain various kinds of chemical compounds that are very beneficial for health, so this plant needs to
be developed. The limited availability of fertile lands has resulted in the aim of making sandy soil potential for Aloe vera cultivation.
The experiment was arranged in a Randomized Complete Block Design with three replications. The first factor was the rate of cow
manure, i.e., 30 and 45 t hA The second factor was nitrogen sources of 300 kg havith 15% addition of humic fertilizer, i.e., urea,

AS, NPK, KNO3, humic urea, humic AS, humic NPK, and humic KNO3. The variables measured include water content, protein, fat,
carbohydrate, crude fiber, ash, and fresh weight of the leaves. The data were analyzed using analysis of variance at 5% of significance
then followed by Duncan’s Multiple Range Test at 5% of significance. The results showed that there was a significant interaction
between rates of cow manure and a source of humic nitrogen on all variables. The highest leaf nutrition content was obtained at a rate
combination of 30 t ha of cow manure with humic AS, while the carbohydrate content was obtained using a combination of 45 ttha

of manure with KNO3 or urea humic acid. The highest growth and yield of the plants was obtained at a combination among 30 t'ha
manure, and humic urea.
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for makeup moisturizers, soaps, sunscreen, shampoos, and
I. INTRODUCTION lotions. Aloe vera gel is useful for dry skin conditions,
tespecially the eyes and sensitive facial skin, its juice may
'help some people with ulcerative colitis an inflammatory
bowel disease. Aloe has been marked as a remedy for

and as a medicinal plant. This plant is, therefore o
multifunctional. and has been dubbed/iacle Plant. The coughs, wounds, ulcers, gastritis, diabetes, cancer, headache,
’ arthritis, immune system, deficiencies, and many other

leave of this plant contains fat compounds, carbohydrates, diti h ken i v, U h |
proteins, 18 essential amino acids, four kinds of vitamins, cONditions when taken internally. However, the genera

minerals, and six kinds of enzymes. The leavaloé Vera external use is as a laxative. The lower leaf of the plant is
also contains secondary metabolites, includaikgloids, used for medicinal purposes [Z}loe vera gel could be an

aloins, lectins, lignin, saponins, tannins, phenolic, and excellent edible coating material and should be used
glucomannan. The synergistic activity of all these active commercially as a technologically viable postharvest

substances contributes to the efficacy of the aloe leAl@s. prese_rvation techniqqe for f_resh products [3]. Based on the
vera leaves can be used to improve hair growth, cell benefits ofAloe vera, its cultivation needs to be expanded,

regeneration, immunity, to heal wounds and skin irritations. and the Iand is needed for its _developmen_t. There has b‘?e”
It also works as an anti-inflammatory, an antiseptic, an the conversion of _arable I_and into non-agrlgultural areas in
antibiotic, an antioxidant, an anti-cancer, an anti-cholesterolYOgy"“‘k"]lrta Special Territory, encompassing about 200
and an anti-diabetic. As a result, tii¢oe vera leaf is hectares egch year. The need for non-agrlcultural_ land
currently being used as an ingredientFinytotherapeutics tended to increase. This encouraged the conversion of

[1]. It can also be used as a hair styling gel and works 2dricultural lands, andf it was not regulated, it might
exceptionally well for curly or for fuzzy hair. It is also used threate.“ the_ food re§|llence Food Agncult.ural Land
Protection policy regulation. So far, several studies had been

The Aloe vera plant has been used as an ornamental plan
as an ingredient in health foods, for the cosmetic industry,
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conducted as a basis of the regulation formulation. The main Combined application of organic and mineral fertilizer
obstacles were previous spatial planning policy, can be a proper way of nutrients management to increase
disobedience to the spatial planning regulations, budgetyield and quality and to reduce the adverse environmental
allocation, interest groups, farmer's willingness, and impact of chemicals and the pertaining cost. Humic
agricultural land availability. To strengthened regional food substance e. g. humic acid and folic acid cover a wide range
resilience, the Government of Bantul Regency reviewed of mineral organic compounds including amino acid,
spatial planning policy, enforced the law of spatial planning peptides, phenol aldehyde, and nucleic acid in abounding
regulations, supported budget allocation, set the Sustainablavith different cations and plays a useful role in the
Food Agricultural Land Protection regulation, increased land improvement of plant growth and development in the
productivity, and protected existing agricultural lands. composition of substrates and nutritional solution. Humic
Although generally, the condition of food resilience of the acid directly acts as quast hormonal compound and
Bantul Regency was in the medium category, Sustainableindirectly improves soil physical condition increase the
Food Agricultural Land Protection regulation must be metabolism of soil microorganism, enhance root and stem
implemented immediately [4]. For the development of this growth, increase the uptake of nutrient through its chelating,
plant, the land is needed, while the available arable land hagestoration and membrane infiltration, conservation
decreased and undergone conversion. properties. The application of such compounds as humic
Available land is marginal land in the form of sandy soil. acid that improves the physical and chemical properties of
Up till now, the handling of sandy soil is still relatively soil can help us produce high-quality crops and avoid soil
inadequate. Java Island has 81,0007 karea of seaside erosion. Sulfur-containing humic acid increased the fresh
potential to be developed as agricultural land. The Specialand dry weight and diameter of olive fruits. The better
Region of Yogyakarta has an expanse of coastland coveringgrowth and physiological conditions of plants sprayed with
approximately 3, 300 hectares, or 4% of the total area,sulfur-containing humic acid were related to their higher
extending 110 km on the south coast of the Indonesian. Themacronutrient (N, P, and K) and micronutrient (Mn, Zn, Cu,
ocean stretch of sand is between 1-3 km from the coastlineand Fe) contents. Consequently, we can produce high-
The coastland is marginal land with low water storage quality crops by applying sulfur-containing humic acid [9].
capacity, extremely high soil temperature during the day, Humic acid had the following effects on crop physiology
wind speed, and evaporation rate, sandy textures, loosehrough improving soil structure [10]. It influenced root
structure, low nutrient content, low cation exchange fractal as well as nutrient absorption, and humic acid
capability (CEC). The available arable land has decreasectontained the plant growth substance, auxin. The auxinic
due to land conversion, while the only available land is a activity of the humic substance, demonstrated in recent
marginal one in the form of sandy soil. To improve the studies, is probably the main biological factor responsible
properties of sandy soil, an innovative technique is requiredfor the positive effects exerted by humic substance on plant
in the form of ameliorants materials available at the location, physiology. The stimulatory effect on Arabidopsis lateral
such as compost, animal manure, and humic substance [5root development observed in response to a humic substance
Sandy soil is often dry, nutrient deficiency, and fast-draining has been found mainly in the first stages, when cells start to
[6]. They have little or no ability to transport water from divide, suggesting that humic substance response may
deeper layers, through capillary transport. Therefore, tillageinvolve mechanisms as the stimulation of cell division and
of sandy soil in the spring should be kept to a minimum to differentiation, which it is known to be under the control of
retain moisture in the seedbed. The nutrient and waterauxin. Moreover, physiological, and molecular data suggest
holding capacity of sandy soil can be improved by adding brassinosteroids as a putative additional factor through
organic material. which humic substance could exert their effects on plant
An effort to increase soil aggregation and productivity of development. The capacity of humic products to improve
sandy land was by using organic material which has beenplant growth has been proven in the greenhouse and growth
decomposed [7]. Compost application could increase soilchamber [11]. However, more work is needed in field
aggregation and affected other soil physical properties, suchconditions to determine the modifying effects on humid
as soil temperature, improving water holding capacity, and product efficacy, environmental and management factors,
decreasing drainage. Manure application could increasecrop type, annual weather pattern, soil type, and fertility
grain protein content 5.6%, carbohydrate content 7.8%,management. Longer-term continuation of the field trials
number of filled spikelet 3.1%, and grain yield 7.9%. The would enable some aspect as follows:
application of organic fertilizer has a weakness of low - Evaluation of product efficacy for crop economic

nutrient content, bulky and slow-release [8]. Incorporating yield under different weather patterns

organic and synthetic fertilizer to soil would provide - Monitoring of evolving soil health properties, and
multiple benefits for improvement of soil chemical, physical - Elucidation of the spatial and temporal variability in
and biological properties leading to improve crop yield. crop responses to humic products that may allow for
However, the application of organic fertilizer includes the development of precision application methods like
compost, farmyard, manure, slurry, vermicompost, and those for other crop inputs (e.g., lime and NPK).

feather meal; without additional nitrogen, fertilizer did not  This was in line with a report that the influence of
give differences on most variables. This suggesting that thepotassium humate on growth rate and nutritional value of
application of organic fertilizer was able to reduce synthetic Pleurotus florida [12]. Pleurotus florida was grown with
nitrogen. different concentration of potassium humate i.e. 10%, 20%,
30%, 40%, 50% 60%, 70%, 80%, 90%, and 100%. After
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incubation Pleurotus florida at respective treatment is using analysis of variance at a significance level of 5%,
evaluated for total biomass, protein, fiber, ash, and moisturecontinued by Duncan's Multiple Range Test at a significance
contents. That addition of humic material in around 60% of level of 5% for mean comparison.

the applied fertilizer, would result in increased total weight,

protein content, fat, carbohydrate, crude fiber, ash, and I1l. RESULT AND DISCUSSION

energy of oyster mushroomPléurotus florida L.).
Therefore, it is necessary to study the effects of combined
cow manure rate and different sources of nitrogen humic on
the nutritional content ofloe vera L. plant grown in sandy
soil. A. Water, Protein, and Fat Content

There was a significant interaction effect between the rate
of manure and nitrogen humic source on most variables
measured, except for fiber content.

1) The leaf water content: The leaf water content
presented in Table 1, indicated that nitrogen source did not
A. Experiment Ste and Plant Material significantly affect water content in the leaves when

Research has been conducted in Poncosari, Srandakafompined with cow manure of 30 thaHowever, 45 t ha

subdistrict Bantul Regency, Yogyakarta Special Territory, cow manure, co_mbined with ammon_ium sulfate or NPK,
with a temperature of 28 — 36 °C, 100% light intensity, 64- resulted in the highest water content in the leaves. Another
75% humidity, and 1672.5 mm yé’arainfall The resear<’:h study has discussed the influence of potassium humate on

was also conducted in the Crop Production Laboratory ofgrOWth rate and nutritional V"%'“e ﬂeurotus florida [1.2]'
Agriculture  Faculty of Universitas  Sarjanawiyata Pleurotus florida was grown with different concentration of

Tamansiswa, Biotechnology Laboratory of Agricultural potassium humate i.e. 10%, 20%, 30%, 40%, 50%, 60%,

Technology Faculty and Integrated Research and Testin 70%, 80%, 90%, and 100%. After incubatileurotus

Laboratory of Universitas Gadjah Mada. Materials used ingﬂonda_at respective moisture, the addition of 10 - 100.%
potassium humic did not influence the water concentration

the experiment were cow manure, urea, ammonium sulfate,

NPK, KNO;, humic material from manure, and 1250 two of oyster mushroom Pleurotus florida L.). Different
months old seedlings combinations of mineral fertilizers and humic acid (100%

mineral fertilizers of NPK, the recommended doses of NPK),
B. Experiment design (75% mineral fertilizers of NPK + 1 kg humic acid/fed.), (50

The experiment was arranged in a Randomized Complete?? mineral fertilizers NPK + 2 kg humic acid/fed.), (25%
Block Design, 2 x 8 factorial with three replications. The Mineral fertilizers NPK + 3 kg humic acid/fed.), and (3 kg
first factor was that rates of cow manure consist of two hum!c acid/fed.) on_twpl cultivars of wheat that application
levels, i.e., 30 and 45 t ha-1. The second factor was nitrogerlUmic substance significantly decreased water content of
sources of 300 kg ha-1 with a 15% addition of humic Wheat cultivar [13].
fertilizer, which consists of eight levels. These levels were 2) The leaf protein content: The leaf protein content
urea, ammonium sulfate, NPK, KNO3, humic urea, humic seen in Table 1 revealed that the highest protein content was
ammonium Sulfate, humiC NPK, and humiC KNO3. There obtained either at a combination of 30 t'lha)w manure
were 16 combined treatments. combined with ammonium sulfate/KN®ith humic acid or
C. Experimental Procedure at 45 t hd cow manure combined with urea/KN@ithout

’ } ) humic acid. High protein content was obtained when a low

Experimental procedures consist of the steps as follows:  ate of manure was combined with humic ammonium sulfate

+ Seedling preparations of aloe plants grown in a znq pumic KNQ or when a high rate of manure was

polybag _ _ _ combined with urea. Different combinations of mineral

- Soil tillage using hoe, land plotting and making feriilizers and humic acid (100 % mineral fertilizers of NPK,

planting holes , N the recommended doses of NPK), (75 % mineral fertilizers

- Application of manure as a primary fertilizer at 30 and o NPK + 1 Kg humic acid/fed.), (50 % mineral fertilizers

45t ha-l. . ) NPK + 2 Kg humic acid/fed.), (25 % mineral fertilizers NPK

- Planting the seedlings of two months old, with plant . 3 kg humic acid/fed.), and (3 Kg humic acid/fed.) on two

spacing 80 x80cm cultivars that application humic substance significantly

+ Application of various nitrogen source _ increased grain protein content of wheat cultivarkia].

- Watering was done every day in the afternoon using athe nitrogen content of urea and KN®as relatively high,

sprayer _ and humic compound increased nutrient absorption, which

- Weeding was done manually by removing the weeds gyentually resulted in maximal leaf protein content. Foliar

grew around the plants, once a month spray with green tea extract also showed a significant

+ The final observation of nutritional contents, growth, jncrease in all the characteristics mentioned above when

and yield were done 12 months after planting. compared with other treatments except for the treatment at 4
D. Data Collection and Satistical Analysis ml.L™ potassium humat_e [14]. While the c_ontrol treatment
gave the lowest values in the means protein total content of
the leaf. Also, the results indicate that the control treatment
recorded the highest significant increase in the percentage of
water content in the guava leaves compared with the other
treatments. Foliar application of soluble humates isolated

Il. MATERIAL AND METHODS

The variables for the growth component included the
yield of the fresh and dry weight of the leaves. The variables
for the nutritional content included water, protein, fat,
carbohydrate, ash, and fiber content. All data were analyzec
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from vermicompost promoted organic lettuce yields [15]. cattle manure added for each tree once time in the first week
Changes in lettuce metabolism occurred in plants treatedof January and150 c¢hhumic acid added to the soil once
with humates, including decreased total carbohydratetime in the first week of March (at the begging of growing
content, increased total protein content in leaves, andand blooming) [16]. Next, 150 chpigeon manure tea +150
induction of nitrate reductase and phenylalanine ammonia-cn® green power added to the soil once time in the first week
lyase activity, which in combination accelerated the of Jun, recorded highest, the increment in moisture
production cycle found that application of 15 mg humic percentage olive than the control reached about 35% and 69
acid increased the protein content of lettuce. Cyprus olive% in the first and second season respectively.

trees responded positively to soil application of 0.25 m

TABLE |
WATER, PROTEIN, AND FAT CONTENT (%)

Water Content (%) Protein Content (%) Fat Content (%)
Nitrogen Source Cow Manure Rate Cow Manure Rate Cow Manure Rate

30tha 45tha 30 tha 45 thd 30 tha 45 thd
Urea 96.47a 96.16 b 0.24d 0.36a 0.060c 0.086 bc
AS 96.26a 96.75 a 0.25cd 0.26d 0.080 ab 0.117a
NPK 96.61a 96.85 a 0.26cd 0.25de 0.070 bc 0.086bc
KNO; 96.30a 96.18 b 0.27bc 0.32a 0.080 ab 0.083bc
Urea HA 96.33a 96.08 b 0.29b 0.28b 0.076 b 0.073c
AS HA 96.56a 96.68 a 0.32a 0.27b 0.093 a 0.093b
NPK HA. 96.52a 96.51 ab 0.25cd 0.27b 0.083 ab 0.090b
KNOzHA. 96.42a 96.29 b 0.32a 0.27b 0.073 bc 0.073c

Note: Means within each column followed by the same letter are not significantly different using Duncan’s Multiple Range Test at 5% significant level.

with humic acid, it requires Paddy straw treament [17].
Humic acid is one of good nutritive factor for mushroom
cultivation. In this study, various concentrations of humic
acid were taken and treat with paddy straw. The maximum
yield (242gm) of mushroom was found to be in 4% of humic
acid treated paddy straw, followed by 3%, 2%,1%, and
control (101gm). The lowest yield (96 gm) was found to be
in 6% of humic acid treated paddy straw. The nutrients like
protein, fiber, fat, and ash was high in 4% of humic acid

cm3humic acid added to the soil once time in the first week : .
. . treated paddy straw. Outlay benefit analysis exposed that the
of March (at the begging of growth and blooming). 150 cm3 4% and 3 % shows potential for the growth of oyster

Pigeon tmanu_re t‘;}ea ffltSO ka3 ?Geen powedr r:\jdﬂ_edhto tth(? Tg'llnushroom, whereas the highest carbohydrate content was
once a time in he rst week of Jun recorded FIgnest yield o, -ineq when 45 t Hacow manure was combined with

(kg/tree). The increment in yield (kg/tree) percentage olive : ' .
than the control reached about 35% and 69 % in the first anohumIC urea. That 3% humic a.CId |r_1fluenced the carbohydrate
content ofPleurotus ostreatus, likewise of [18] reported that

second season, respectively. The application of mixture : : . .
P y pp that ammonium sulfate + organic manure + humic acid

manure organic or pigeon combined with actrasol (20% . . :
. ; : . .~ caused stimulation of growth characters measured yield as
humic acid + NPK) could increase the oil content of olive ' .
. L : .~ well as berries quality parameters compared to control
trees. To increase productivity with the low cost of high - . -
nutritive substrate with humic acid, it requires paddy straw treatment. Total acidity percentage in the juice tended to
' q paddy reduce using ammonium sulfate + organic manure + humic

]Egcf;?st?greﬁ]eucstﬁrgloﬁ %ﬂm\llcasgéd Ilsno?l‘(]eisOfs?l?(;)d C;Hg:}/se acid treatments. Application of Ammonium sulfate + organic
j y manure, Ammonium sulfate + Humic acid or organic

g?rgs\fqrhaefl(r)r?a;){rri]l?m;i;g(zzﬁzrgen? E?%iggrggﬁf vagg ]f:) idnddymanure + humic acid caused a significant increase in leaf
to be in 4% of humic acid treated paddy straw, followed by ~ Total sugars and Juice density) compared to the
3%, 2%,1%, and control (101gm). The lowest yield (96gm) application of Ammonium sulfate, Humic acid, and.Organ!c

was found to be in 6% of humic acid treated paddy straw. manure glone. Ka_pphcatlon organic manure combined with
The nutrients like protein, fibre,fat,and ash were high in 4% humic acid could increase carbohydrate content of grape cv
of humic acid treated paddy straw.Outlay benefit analysis K&mali. The best treatment in reducing Al and Fe-ecxh to
exposed that 4% and 3 % shows potential for the growth ofSoil there was giving 800 ppm humic matter and 100% R P

3) Leaf fat content: Table 1 shows that the lowest leaf
fat content was obtained with the combination of 30t ha
cow manure and urea, as well as with 45 ¥ h@mnure
combined with humic urea or humic KNQOwhile high-fat
content was obtained with the addition of ammonium
sulphate. Cyprus olive trees responded positively to soil
application of 0.25 m3 cattle manure added for each tree
once time in the first week of January [16]. Next, 150

me (100 g)~ for Al-ecxh and from 70.35 to 53.48 ppm for
B. Carbohydrate, Ash and Fiber Content Fe-ecxh of soil [19]. The best treatments interactions that

increased the availability of P soil and P nutrient content of

manure rate with nitrogen source on carbohydrate content, aiom. IS th?tway fllan;:u??non dat pr%\(l)lglng a io&lg(;anoln of ;
presented in figure 1 showing that the lowest carbohydrate umic matter an ertilizer dose ppm 0, alMos

; : ; he same as the dose of 800 ppm + 75%, and increases P
content was gained by combined manure. To increase thé"®
productivity with low cost of the high nutritive substrate available for 17.19 and 12.86 ppm than dose 400 ppm + 100%

1) Carbohydrate content: The effect of combining
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R and 400 ppm + 75% R. Treatment which is give the
maximum yield of corn on 800 ppm humic matter and 100%
R P fertilizer by incubation 13 , the amount of yield 9.21 t ha

good nutritive factor for mushroom cultivation. In this study
various concentration of humic acid were taken and treat
with paddy straw. The maximum vyield (242 gm) of

1. However, this result is almost the same as giving 800 ppmmushroom was found to be in 4% of humic acid treated

humic matter + P fertilizer 75% recommendation by
incubation humic matter and P fertilizer mixed for 1 week,
then incubation to the soil for 1 week,(IThis suggests that

paddy straw, followed by 3%, 2%,1% and control (101 gm).
The lowest yield (96 gm) was found to be in 6% of humic
acid treated paddy straw.The nutrients like fibre was high in

treatment of humic matter and P fertilizer can save up P4% of humic acid treated paddy straw. Outlay benefit

fertilizer to 25%. combined of humic K and organic fertilizer

analysis exposed that the 4% and 3 % shows potential for the

achieved better values of carbohydrate content percentage ofrowing of oyster mushroom, whereas the highest fiber

sweet pepper.

4
3
2

[ERN

Urea AS NPK KNO3 Urea AS NPK KNO3
HA. HA. HA. HA.

Carbohydrate Content (%)

m Cow Manure Rate 30t ha-1

m Cow Manure Rate 45 t ha-1

Fig. 1 Carbohydrate content as affected by combination of cow manure rat
and different sources of humic nitrogen

4) Ash content: The highest ash content (Figure 2) was
obtained when a manure rate of 45 t heas applied with
ammonium sulfate. Otherwise, no significant difference was
found between nitrogen sources. Another scholar has
discussed the influence of potassium humate on growth rate
and nutritional value oPleurotus florida [12]. Pleurotus
florida was grown with different concentration of potassium
humate i.e. 10%, 20%, 30%, 40%, 50% 60%, 70%, 80%,
90%, and 100%. After incubatidMeurotus florida at
respective moisture, the addition of 10 - 100% potassium
humic did not influence the increasd ash concentration of
oyster mushroom Hleurotus florida L.). To increase
productivity with the low cost of high nutritive substrate

content was obtained when 45 t*heow manure was
combined with humic urea 3% Bfeurotus ostreatus.

Ash Content (%)

m Cow Manure Rate 30t ha-1

m Cow Manure Rate 45 t ha-1

Fig. 2 Ash content as affected by combination of cow manure rate and
different sources of humic nitrogen
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with humic acid, it requires paddy straw treatment [17].
Humic acid is one of good nutritive factor for mushroom
cultivation. In this study, various concentrations of humic
acid were taken and treat with paddy straw. The maximum
yield (242gm) of mushroom was found to be in 4% of humic
acid treated paddy straw, followed by 3%, 2%,1% and
control (101gm). The lowest yield (96gm) was found to be
in 6% of humic acid treated paddy straw.The nutrients like
protein, fibrefat,and ash was high in 4% of humic acid
treated paddy straw.Outlay benefit analysis exposed that t
4% and 3 % reported iRleurotus ostreatus L., that it did
not agree with the present finding.

5) Fiber content: Fiber content presented in Figure 3
showed that combination of manure with ammonium
sulphate, with and without addition of humic acid, revealed
the highest fiber content. To increase the productivity with
low cost of high nutritive substrate with humic acid, the

he

Fig. 3 Fiber Content as affected by a combination of cow manure rate and
different sources of humic nitrogen

C. Leaf Fresh Weight, Leaf Dry Weight, and Yield

1) The fresh and dry weight: The fresh and dry weight
of the leaves and the corresponding yields were presented in
Figure 4 and 5. The leaf fresh and dry weight was increased
by the addition of humic material combined with the manure
f 30 t ha up to 45 t h& with urea. Humic acid can
improve physical soil properties and root absorption.
Mineral fertilizers are the major nutrient input source to
improve crop productivity [20]. In the meantime, the use of
inorganic fertilizers alone may cause problems for human
health and the environment and so the need to integrate the
organic and inorganic fertilizers is necessary to achieve
better crop yields and quality as well as improve physical,
biological, and chemical properties of the soil. Thus, the

paddy straw treatment is needed [17]. Humic acid is one ofobtained results from this study emphasized that the best
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treatment was (NPK 75%) x (Kalium humat + amino acid) x agricultural systems [23]. Field trials were carried out for 2
(Sodium selenit 10 ppm), which gave the optimum values of years in Konya/Turkey ecology. HA was applied in 4 doses
all growth and yield tested the character of sweet pepper(0, 70, 110 and 150 kg fan total) on 2 cowpea varieties
plant. To determine the effects of two dose (0, 40 m kg (Akkiz and Karagoz) and a total of 20 parameters were
of fulvic acid (FA) and four doses (0, 40, 80 and 120 mg kg evaluated. Results showed that, 1000 seed weight, seed
) of humic acid (HA), it requires treatments on growth vyield, protein yield, potassium and manganese showed an
parameters offmpatients walleriana L [21]. The experiment  increasing tendency by increased dose of humic acid.
results showed that treatments of HA (40 mg)kand FA Furthermore, 70 kg Hadose of humic acid recorded higher
(40 mg kg) enhanced the growth significantly when stomatal conductance and first pod height, while
compared to the control groups. This results shows theapplicationof 110 kg ha of humic acid recorded higher
promoting effects of HA and FA on plant growth variables plant height and protein ratio. Future research related with
as fresh root weight, dry root weight, fresh shoot weight, and nutritional values is needed for achieving better growing
dry shoot weight, the addition of humic matterial up to 800 techniques and mineral composition in cowpea genotypes.
ppm increased fresh weight of corn and can save P fertilizerBased on reported that the combination of cow manure doses
up to 25%, while another reported that application humic of 25 Mg per ha, nitrogen fertilizer with addition of 350 ppm
and fulvic acid 40 mg kg could increase the dry and fresh humic acid increased the fresh weight of cowpea.

weight of leaflmpatien walleriana L. plant. To elucidate
the effect of humic acid (HA) and NAA to determine the
chemical, biochemical parameters, and productivity of
linseed [22]. The eighteen-treatment included different
concentrations of humic acid (300, 350, 400, 450 and 500
ppm) and NAA (25 and 50 ppm) individually and in
combinations applied under randomized block design (RBD)
replicated thrice.
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2) The yield: The yield of the first harvest Figure 4
Cow Manure Rate 30 t ha-1 revealed that low yield was obtained at the application of 30
or 45 t hd cow manure combined with KNQand the
highest yield was gained by the addition of humic material
Fi . L in combined manure of 30 t. The experiment consists of six
ig. 4 Fresh weight of leaf as affected by combination of cow manure rate . .
and different sources of humic nitrogen. treatments viz full of recommended dose of chemical
fertilizer (NPK), CDHA at 30 kg h&along with one third
_ _ _ . _ reduced application of recomd [24]. NPK, PDHS at 300 L
_All the chemical, biochemical and yield attributes hg! along with one-third reduced application recomd. NPK,
significantly influenced by the foliar spraying taken at 35 cpHa@ 30 kg hd) along with one-third recomd.
and 55 DAS of humic acid through vermicompost wash and NpK+MN, PDHA (plant derived humic acid) @300 1*ha
ppm HA through VCW + 50 ppm NAA) as the most CDHA@ 200 mg [%), Foliar along with one third recomd.
effective one compared with the control (water spray) and NPK+MN. Plant and coal derived humic substances have
other treatments. From the overall results it can bejmportant effects on plant growth. The humic substances,
concluded that foliar nutrition through humic source such as gjong with fertilizer and micronutrients, increased the yield
VCW ‘and NAA with different concentrations improved sjgnificantly and saved 25% cost of production. It is time to
chemical and biochemical and yield and yield contributing yse plant waste materials and coal by converting into humic
characters significantly. The highest per cent increased ingypstances. The soil fertility level is also increased, and
yield over control was observed in foliar application of 350 production is increased. That addition of humic material of
ppm HA through VCW + 50 ppm NAA (T15) i.e. 44%. Next 79 kg h& could increase potatcSglanum tuberosum L.)
to this treatment foliar spray of 300 ppm HA through VCW yie|d to study the effects of humic substances on yield and
+ 50 ppm NAA (T14) also enhanced linseed yield 42% over quality of two lettuce cultivars (Dark Green and Big-Bell)
control. To determine the effect of humic acid (HA) on the [25]. The experiment included 7 treatments; (T1) 50%
yield and nutritional characteristics of cowpea varieties, it mineral recommended NPK with humic substances extracted
requires to provide an alternative crop for sustainable from piogas manure as foliar treatment (HBF); (T2) 50%

Cow Manure Rate 45 t ha-1
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NPK with humic substances extracted from the compost asapplication of NPK 75% of recommended dosage with 16 kg
foliar treatment (HCF); (T3) 50% NPK with humic ha' humic potassium [30]. Potassium humate is one of the
substances of biogas manure as drench soil treatment (HBS)alternate sources of organic matter for improving physic-
(T4) 50% NPK with humic substances of compost as drenchchemical properties of soils, crop growth and yield [30]. The
soil treatment (HCS); (T5) 50% NPK+HBF+HCS; (T6) 50% study investigated the effect of using different rates of
NPK+HBS+HCF, and (T7) 100 % mineral recommended potassium humate with and without recommended inorganic
NPK (control). The application of Grow Flow 45H (humic fertilizers in clayey loam soil on yield and economics of
acid multinutrient liquid fertilizer) at recommended dose potato production. Four field experiments were conducted
increased the tuber yield by 9.3% as compared to chemicaduring 2010-11 and 2011-12 by using four levels of each,
fertilizer [26]. Nitrogen (N), phosphorus (P) and potassium NPK (0, 50, 75 and 100% recommended dose) and
(K) content of the Grow Flow 45H treated plants were 2.89, potassium humate (0, 8, 12 and 16 kghhim a randomized
0.33 and 1.58% in shoots and 1.89, 0.21 and 1.03% incomplete block  design (RCBD)  with  three
tubers, respectively which were significantly higher than the replications. Application of full rate of NPK fertilizers with
other treatments Grow Flow 45H increased the N, P and K16 kg ha! potassium humate resulted in the highest tuber
use efficiencies by 16.4%, 9.3% and 18.3% respectively yield (19.749 tons hd). However, study results of benefit
over chemical fertilizer. Though HA-NPK complex fertilizer cost ratio indicated that application of NPK at 75% of
(developed in the laboratory) was not significantly different recommended dose with 16 kg “hapotassium humate
from chemical fertilizer in respect of potato yield. The remained the most

composition and structure of humic acid (HA) can be economical for potato growers. 3 doses of potassium (K) (O,
affected by fertilization, but the short-term effects are 10, and 2kg da®) of K,SO, (50% K,O) fertilizer and 3
difficult to detect using traditional analysis methods [27]. doses of humic acid (HA) (0, 20, and Kda®) (85% HA)
Using a 35-year long-term experiment in Black Soil, the were used [31]. Increase in the HA dose reflected significant
molecular structure of HA was analyzed with Fourier effects on pH, salt, organic matter, phosphorus, magnesium,
transform infrared spectroscopy (FTIRC nuclear iron, and manganese contents of the experiment area
magnetic resonance spectroscopy (NMR), and fluorescenceatp<.01 level. Increased HA application on plant growth
spectroscopy. Variation in HA was analyzed after long-term criteria had a significant effect on biological yield, grain
fertilization, including fertilization with manure (M), vyield, and harvest indep& .01). However, K did not reflect
inorganic N, P and K fertilizer (NPK), manure combined any effect on the growth stage of wheat. Increased potassium
with inorganic N, P, and K fertilizer (MNPK), and a no- applications influenced the P, K, Mg, Fe, and Zn contents
fertilizer control (CK). The application of each fertilizer with a significant level §<.01). It was observed that HA
treatment increased crop yields compared with the CK applications were more effective than potassium applications
treatment, and the MNPK treatment increased crop yield theon both general soil properties and yield and nutrient content.
most. FYM addition at the rate of 20m3 gave higher values
than 10m3 addition in all studied characteristics except 15
crude fiber %, NO3-N (ppm) and bulb moisture% in both
seasons [28]. Sulphur fertilizer at 200kg/fed. caused
superiority in the same studied parameters except crude
fiber%, NO3-N ppm and bulb Moisture % in both seasons.
Humic acid fertilizer at the rate of 15 kg /fed. achieved
highest values comparing to other treatments in all estimated
parameters in both seasons except crude fiber%, bulb Urea AS NPKKNO3Urea AS NPK
moisture% in both seasons and NO3-N (ppm) in the second HA. HA. HA. KNO3
season. The interaction among 20m3 FYM, 200kg/fed. HA.
Sulphur and 15 Kg/fed. humic acid gave significant
increases in dry weight (g/plant) and total yield (t/fed.)
accumulation decreased in both seasons. Cow Manure Rate 45 t ha-1

Humic acid (HA) might benefit plant growth by
improving nutrient uptake, plant yield, fruit yield, plant Fig. 6 Yield of first harvest as affected by combination of cow manure rate
physiological parameters [29]. Humic acids have been 2nd differentsources of humic nitrogen
complexed with sodium (Na), potassium (K), magnesium
(Mg), zinc (Zn), calcium (Ca), iron (Fe), copper (Cu) and IV. CONCLUSIONS
with various other elements to overcome an element There was an interaction between the rate combination of
deficiency in soil. Humic acid serves as a catalyst in cow manure and humic nitrogen source on all observation
promoting the activity of microorganisms in soil, so, some variables. The leaf nutrition content of high protein, fat, ash,
studies were conducted that effects of humic acid differentand fiber was obtained at a rate combination of 30" tcuav
plants in field and greenhouse conditions. In wheat: manure and Ammonium Sulphate Humic Acid nitrogen
application of humic acid were more effective than sources, while the carbohydrate content was obtained at
potassium alone and could increase grain yield of wheat,combination of 45 t hAmanure with KN@ or Urea Humic
likewise the reported application of humic acids 1000 ppm Acid. The highest growth and yield of plants was obtained in
can be increase yield of Amaranthus, broccoli and tomatoa combination of 30 t Famanure with urea Humic Acid.
plant. The highest tuber yield was obtained at combined of
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