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Table 1. Soil physical and chemical characteristics using in the experiment.
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Table 2. Characteristics of humic acid used in the research.
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Table 3. Analysis of variance for the application of humic acid on growth parameters of canola.
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Stem dry Leaf dry Stem wet Leaf wet of flower  Time to first ~ Number Plant
weight weight weight weight flowering of leaf
. Lo
0.382%* 0.009%* 5.244%* 6.933%* 62.73%* 181.94** 0.50™ 457.002%** 9 o
Treatment
Uast
0.001 0.000 0.015 0.010 0.550 1.041 0.900 0.491 30
Error
Dl kS o 8
3.89 7.70 3.11 3.43 0.79 3.43 12.24 0.96 T

%CV
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** and ™, singnificant at the 5% levels probability and non significant, respectively.
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Table 4. Mean comparison for the application method and different levels of humic acid on growth parameters

of canola.
dle Ko 05y Sy Sas oy Gl 505 S 5058 sl G ol eL_f'CU:)l
S 5309 W50 G e G309 Gop eals Sl Saelis (sl STl
Stem dry Leaf dry Stem wet Leaf wet Time to first ~ Number  Number height Fagtor
weight weight weight weight flowering offlower  ofleaf Plant experiment
(gr/plant) (gr/plant) (gr/plant) (gr/plant) (cm)
h d i ¢ . a i Aals
0.47 0.22 2.20 2.20 198 75 53.2
Blank
(cSAS 205 Sb Sy
Soil application (g / kg soil)
0.83" 0.30° 3.07¢ 3.25% 96° 24.5¢ 7.5° 63.2" 1
0.96° 0.32% 3.44" 2.83¢ 94.5% 30.7° 8.25° 75.5¢ 2
0.98° 0.31° 4.81° 3.17° 91.25° 34.5° 8.25° 81.2° 4
G 3 o8 k) ol b G e
With irrigation water (mg/ 1)
1.07¢ 0.31° 4.09° 2.69¢ 96° 29° 7.5° 65.5¢ 1000
1.53° 0.35% 5.92° 3.43° 93.7¢ 34.5° 7.5° 87.5° 2000
1.32° 0.37° 5.17° 3.37% 85.5¢ 4.7 7.5° 85.7° 4000
(hr,5) s2Ld e
Spraying (percent)
0.75¢ 0.25¢ 2.84" 2.29¢ 95.2% 23f 7.75° 66.5¢ 0.1
0.96° 0.32%¢ 3.57" 2.80¢ 92.2¢ 28¢ 7.50° 722" 0.2
1.21° 0.35% 4354 3.27% 88.2" 30° 8.25° 73.5¢ 0.4
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In the each column for every treatment, common letters demonstrate not significant at 0.05 probability levels.
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Table 5. Analysis of variance for the application of humic acid on yield and yield components of canola.

Sl e (1 Sle
Means of Squares
ol
ool > Shes . Ll sl Oy Sl eslyl u.;:"ou \?L&
wla)lza O35 B i .0.
Sl S5 1000 grain OO 0 oS o ke b df
Harvest Biological weight Seed per Silique per Silique length
index yield silique plant
Sl
41.41%* 1.40%* 0.59%* 27.13%%* 130.1%** 2.1 1%* 9
Treatment
et
0.175 0.003 0.025 0.468 0.395 0.004 30
Error
Ol s 5
1.80 245 731 3.10 241 1.14 S
%CV
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** and ™, singnificant at the 5% levels probability and non significant, respectively.
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Figure 1. Mean comparison for the silique length as affected by application method and different levels of

humic acid.
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Figure 2. Mean comparison for the silique per plant as affected by application method and different levels of
humic acid.
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Figure 3. Mean comparison for the seed per silique as affected by application method and different levels of
humic acid.
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Figure 4. Mean comparison for the 1000 grain weight as affected by application method and different levels of

humic acid.
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Abstract

Background and Objectives: Application of organic materials, such as humic acid, prevent from
environmental pollution and also increases sustainability by decline the harmful impacts of industrial
fertilizers in agroecosystems. Humic acid has quasi-hormonal activity and not only increases plant growth
and absorption of nutrients, but also improves plant resistance to the stresses.

Materials and Methods: In order to determine the effects of application method and different levels of
humic acid on vegetative growth parameters and yield components of rapeseed (variety Hayola 308), a
factorial experiment was conducted in a completely randomized design with 10 treatments in 4
replications. Treatments included soil application of humic acid in 3 levels (1, 2 and 4 g/kg soil), spraying
of humic acid in 3 levels (0.1, 0.2 and 0.4%) with irrigation water at 3 levels (1000, 2000 and 4000 mg/1)
and control (acid humic-free). Soil application in the form of humic acid powder and in cropping time
based on the soil weight of the pots and for spraying and consumption along with irrigation water, each of
the spraying and together with irrigation water levels is divided into three equal parts and in three stages
(establish of the plant, stem elongation and flowering) used. Spraying was performed at the end of the day
and in order to make it more effective, several drops of moyan (foliar soap) were used to wet the leaves.
The studied traits included leaf and stem fresh and dry weight, height bush, number of leaves and flowers,
time to first flowering, silique length, seed per silique and silique per plant and 1000 grain weight,
biological yield and harvest index.

Results: The results of variance analysis of vegetative growth parameters, and yield components showed
that all traits except leaf number per plant and leaf dry weight were significant at 1% level. The highest
height, wet weight of leaf and stem and leaf and stem dry weight were related to treatment with 2000
mg/lit with irrigation water and the lowest was for control treatment. The highest number of flowers and
amount of time to the first flowering was associated with 4000 mg/L treatment with irrigation water and
control, whereas the lowest values for these traits respectively belonged to the control and 4000 mg/L
acid humic treatment with irrigation water. Also, the highest yield and yield components were related to
treatment with 2000 mg/ L with irrigation water. The treatment of 2000 mg/L humic acid with irrigation
water, due to the high dry weight of leaf and stem, seed per silique and silique per plant and 1000 grain
weight, had the highest biological yield and harvest index, as well as the highest Biological yield and
harvest index were 0.4% for spraying and 4 g/kg soil for soil application and its lowest for control
treatment.

Conclusion: Application of humic acid can improve canola vegetative growth parameters and it could be
used as a natural organic material to increase crop yield. The results showed that all three methods increased
vegetative growth parameters, and yield components compared to control, but in general, 2000 mg/L acid
humic with irrigation water was more effective than two methods of soil use and spray application.

Keywords: 1000 grain weight, Biological yield, Canola, Harvest index, Humic acid
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