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Introduction

Garlic (Allium sativum L.), a member of the Liliaceae family, is the second most important crop after onion
(Allium cepa L.) among vegetables. It is widely used as a food spice and medicinal herb in many parts of the world,
making it one of the key crops cultivated during the cool season. Garlic economic yield is affected by various
agronomic factors such as optimum planting distance (plant density) and proper supply of the required nutrition
(proper nutrition) of this plant. Selection of suitable planting density can increase the productivity of crops. On the
other hand, meeting the nutritional needs of crops is also a great necessity in order to increase the production of

crops .Humic acid, as a natural and environmentally friendly organic acid, has a positive effect on the absorption of

nutrients by crops, and it is very important for the transfer and availability of micronutrient elements in the plant.
The most important factor limiting crop yield in many parts of the world, macro and micro nutrient deficiency in soil
is more. Suitable nutrition due to the balanced application of fertilizers, with regard to the physiological needs of
crops, can reasonably provide access to the expected yield. Nutrition is another factor affecting the growth and
performance of garlic plant. Research has shown that the growth and yield of this plant is largely influenced by the
management of supply of various nutrients.

Materials and Methods

This experiment was conducted as factorial layout based on a randomized complete block design with three
replications during growing season of 2016- 2017 at the experimental field of beiranshahr city of Khorramabad in
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Lorestan Province, Iran. Before conducting the experiment to determine the physical and chemical properties of soil
samples were collected from 0-30 cm depth of soil. The treatments were comprised of two factors were studied:
Planting density at three levels: D1, D, D3; 32, 42 and 52 Density (Plant. m2?), respectively and Nutrition On four
levels: N1, N2, N3 and N4 (control, Humic acid, totalize fertilizer 20-20-20, Humic acid+Totalize fertilizer 20-20-20),
respectively. For treated with humic acid, Garlic cloves before planting in a proportion of 50 ml per kilogram Clove
were treated. Totalize fertilizer 20-20-20 was used at the rate of 80 kg/ha in farm. Traits such as: plant height, stem
diameter, leafs number, Garlic diameter, cloves number in garlic, Garlic weight, economic yield were measured. In
this study, Hamedan White Garlic was used for cultivation.

Results and Discussion

The results indicated that the main effects of nutrition, plant height, and the number of cloves in garlic were
significant, as well as the interaction between planting density and nutrition (treatment 42: density in plants per
square meter with Totalize fertilizer 20-20-20). Significant increases were observed in stem diameter, number of
leaves, garlic diameter, garlic weight, and economic yield. The analysis of variance (Table 4) revealed that nutrition
had a significant effect on plant height (p < 0.01). The main effect of planting density was significant (p < 0.05),
while both nutrition (p < 0.001) and the interaction of planting density and nutrition (p < 0.01) significantly affected
stem diameter and the number of leaves. Additionally, nutrition and the interaction of planting density and nutrition
had significant effects on garlic diameter (p < 0.001). According to the analysis of variance (Table 4), nutrition had a
significant effect (p < 0.01) on the number of cloves. The results also demonstrated that the main effects of density
and nutrition, as well as their interaction, positively and statistically significantly influenced garlic weight and
economic yield at the p < 0.001 level.

Conclusions

The results of this experiment showed that the garlic plant exhibited varying responses to different planting
densities and levels of nutrition. Increasing planting density reduced plant height, stem diameter, leaf number, garlic
diameter, Cloves number in garlic and garlic weight. Increasing the plant density of garlic from 32, 42 to 52 plants. -2
significantly increased the economic yield, respectively. Because of increase of garlic planted per hectare. The
results showed that the effect of different level of Planting Density and Nutrition was significant on garlic grain
yield. The highest mean of garlic grain yield as a provision service was obtained from 42 Plants per m in nutrition
with totalize fertilizer 20-20-20 (25756 kg. hat) and the lowest garlic grain yield was obtained in control treatment
with non-fertilizer application and 32 plants per m? (14314 kg. ha). Therefore, with the optimal use of this
fertilizer (Humic acid and totalize fertilizer), the effects of growth and yield on plants are somewhat enhancement,
and it is recommended for using in a similar climate.

Keywords: Cloves number, Hamedan White Garlic, Totalize micronutrient fertilizer, Humic acid
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Fig. 2- Effect of intraction density and nutrition on stem diameter of garlic
stem diameter Last Significant Differnce 0.423 (LSD 0.05)
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Fig. 4- Effect of intraction density and nutrition on garlic diameter
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Fig. 5- Main effect of nutrition on cloves number in garlic
cloves number in garlic Last Significant Differnce 2.84 (LSD 0.05).
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Fig. 6- Effect of intraction density and nutrition on garlic weight
garlic weight Last Significant Differnce 8.71 (LSD 0.05)
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Fig. 7- Effect of intraction density and nutrition on garlic yield
garlic weight Last Significant Differnce 3469.6 (LSD 0.05)
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Table 5- Correlation coefficients between studied traits of garlic plant

N 1 3 4 5 6 7
No.
Plant height (cm)
2 Sl L2 0.580 ™
Stem diameter (cm)
3 Sl 0465 0658 1
Leafs number
4 . ’M’Jﬁ 0.565™ 0.711™ 0.696 ™ 1
Garlic diameter (cm)
5 pep s Gage 0407 0566 0585 1
Cloves number in garlic
6 0 0516 0.653™ 0.661™ 0.665™ 0.547 ™ 1
Garlic weight (g)
7 ) 0.322"™ 0.276™ 0.181"™ 0.477™ 0.209™ 0.445* 1

Garlic yield (kg.ha't)

b me g NS g (P +/+0) Jlain] pdaww 13 45 re 1 (DS o/ + V) Jloin] o j3 o iz s
ns, nonsignificant; *, significant at P<0.05; **, significant at P<0.01.
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