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Effects of manure and chemical fertilizers on some of the agronomic traits and
quality characteristics of Garlic (Allium sativum L.)
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ABSTRACT

Plant nutrition various methods, are the most important factor which positively affects the plant growth and crop
productivity. In order to evaluate effects of different levels of animal and chemical fertilizers on quality and quantity
characteristics of Garlic in Hamadan climatic conditions, an experiment was conducted in the growing seasons of
successive years of 2011- 2012 at the agronomical farms of Hamadan. The experiment was performed as split plot
layout based on a randomized complete block design with three replications. The main factor was the four levels of
animal fertilizer (0,10,20 and 30 ton per ha) and sub factor was four levels of nitrogen fertilizer (0, 50, 100 and 150 kg
in ha). The agronomic traits that studied in this research consisted of yield and yield components, total bulb diameter
and clovlet number. Then, the quality characteristics of garlic such as total pyrovic acid, texture hardness and
essential oil percentage were measured and investigated. Results showed that the intermediate treatment of 30 ton per
hectare, of manure mixed with 150 kg nitrogen per ha, produced the highest amount of bulb yields with 13290 kilo
per hectare. Also, the experiment showed that the intermediate treatment with 10 ton per hectare, of animal fertilizer
mixed with 100 kg nitrogen per ha of chemical fertilizers produced the highest amount of total pyrovic acid with 114
(micro mol/gr) and essential oil of 2/97 percent.

Keywords: Garlic, medicinal plants, organic fertilizer, quality characteristics, soil productivity.
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Table 1. Soil properties prior to the experiment

Soil Soil Saturation Electrical Disinfectant Organic Organic p K
depth texture percent conductivity  pH matter content carbon content %) (mg ) (mg o)
(cm) (%) (dS.m™1) (%) (%) Kg Kg
0-30  (Loam) 68 0.58 7.91 2.36 0.48 0.21 5.83 310
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Table 2. Animal Fertilizer properties

N P K Organic carbon H Electrical conductivity
(%) (%) (%) (*) P (@Sm™)
2.27 0.78 3.1 42.2 7.9 17.9
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Table 3. Analysis of variance of different levels of animal and nitrogen fertilizers on quality and quantity
characteristics of garlic

Source of df Clove let Total bulb Clove let Pyruvic Texture Essential oils
variation yield diameter number acid hardness percent
Block 2 600220* 33.141* 0.103 9.2 0.17 0.013
Manure 3 605748* 2.846 0.0389* 4551 34.98™ 1.53*
E (a) 6 137235 0.363 0.0260 9.63 0.23 0.005
Nitrogen 3 2799717 20.42 0.1965* 79.66** 2.049* 0.819™
M x N 9  142455* 1.800 0.1843* 104.73* 1.733* 0.089**
E (b) 18  1556037.7 8.957 0.02334375 6.920 0.218 0.007
CcCV - 6.11 2.54 3.80 2.95 3.26 3.52

*, **: Significant at the 5% and 1% probability levels, respectively.
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Table 4. Means of effect of different levels of animal and
nitrogen fertilizers on total bulb diameter of garlic
Treatments  Total bulb diameter (mm)

Different 0 352b
levels 10 (ton/p) 36.2a
of 20 (ton/,) 36.2a
Manure 30 (ton/h) 36.2a
0 35ab
Different 50 (*9 /,) 34.7a
l'\?l‘ﬁ(')z Eﬁ 100 9,) 36.5ab
150 (kg/h) 375a

Golosine Dlis LSD 505 &l plaed slacd > b (slacnSile

R KGRV g [PCES TS
Means with different letters are significantly different based on LSD
test (0.05).
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Table 5. Means of interaction of the effect of different levels of animal and chemical fertilizers on agronomic traits
and quality characteristics of garlic

Clove let yield Clove let number Pyruvic acid Texture hardness Essential oils percent
Treatments @ /plant) (number) (micro mol /gr) (new ton) (percent)
A; X N; 7345 f 5.236 eh 99.99 ¢ 8.58m 2.18 ef
A; X N, 7755 f 5.460 ef 108.7b 9.101 2.39¢
A; X Ny 8812def 5.606 ad 109 b 8.43n 2.72b
A; X N, 10325 be 5.780 ab 106 b 957k 254 cd
4, X N, 7713 5.15h 107b 9.92] 2.44d
A, X N, 8142 ef 5.263 eh 101c 10.26 h 2.64 bc
A, X Ny 11188 b 5.436 dh 114a 10.97 f 297a
A, X N, 10842 hd 5.713 abc 93.9d 10.14 i 2.06 f
A; X N; 8080 ef 5.213 fgh 84.65e 10.78 g 176 h
A; X N, 8530 def 5.520 be 86.31e 11.11e 2.04f
A; X Ny 9693 bf 5.813a 77.05f 10.95 f 2.16 ef
A, x N, 10358 be 5.156 gh 70.86 g 1076 g 169h
A, x N, 8814 def 5.450 cg 62.44 h 1246 ¢ 1.65h
Ay X N, 9306 cf 5.776 ab 68.76 g 12.17d 2.09 ef
A, X Ny 10274 bd 5.290 eh 66.78 gh 14.37 a 2.24¢
A, X N, 13290 a 5.386 ch 67.25 g 13.90 b 191g

A=animal fertilizer

1, 2, 3, 4=0, 10, 20, 30 ton per ha.

55105 2o y8 O Jleil mhans [ ()l cime gl LSD (45031 &b Glacsd slacs > b sla . Silo
Means with different letters are significantly different based on LSD test (0.05).

N= nitrogen fertilizer

1, 2, 3, 4=0, 50, 100, 150 Kg in ha.
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