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Table 1. Some physical and chemical properties of studied soil

Soil CCE ocC pH ECA1) P K Zn Cu Fe Mn
Texture .

depth %) d:D dS m? (mg kg™)
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Table 2. Variance analysis of yield and nutrients concentration in garlic bulb and leaf in two years of experiment

g?”rces Degfr ®©  Mn Zn Bub Bub Bub | .. Lef Leaf  Bul
Variation  freedom uptake  uptake Fe Mn Zn Mn Zn Yield
Year (Y) 1 340417 11216™ 11995  16.80™ 208"  1793™ 12717 2130 59858211
Rep « Y 4 19527 3123™ 2142 0727 12007 12744 2230  20.8™ 1695386
zinc (2) 3 5251 9014  319™  7260™ 373" 2099™  1335"™ 150 11112054
Y.z 3 1664™ 30054  366™ 017 630 522" 142 334" 30839332
(mé)*”ga”ese 2 1266™ 3794 316" 180"  34™  3616™ 7027 240" 3162120
Y« M 2 290 367" 2.7 074" 89" 132" 55™  257M  110495™
Mx Z 6 1854"™ 2057 236"  0.09™ 226" 790" 788" 158" 1243208
YxMxZ 6 527 1 2031 1460 0.09™ 262" 1503 283" 36.8™ 913416
Error 42 908 1249 214 0.25 105 1374 493 17 1016293

ns, * and ** are non-significant, significant at p<0.05 and p<0.01, respectively
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Table 3. Comparison of means of yield and leaf and bulb nutrients concentration under different Zn and
Mn fertilizer levels in two years of experiment

Factor Levels Mn Zn Tuber Bulb Bulb  Bulb Leaf Leaf Leaf
kg ha') uptake uptake Yield Fe Mn Zn Fe Mn Zn
(kg g hat (kg ha't) mg kg
0 113.7° 14349 6099 ¢ 57.7% 17.8% 51.9° 134@ 60.8% 195°¢
Zinc 20 15442 176.9¢  7997°? 6762 19.3@ 5225 1338 8152 221°
sulphate 40 1344% 1853b  7293° 6262 193@ 59.7% 111@ 6922 21.7°
60 1420% 194828  7253° 5.0 21.1* 6012 126% 732% 264°
Manganese 0 126.6° 17562  7070° 59.5& 17.7% 5642  140® 66.62 2342
sulphate 20 132.6° 16232  6854° 6342 1962 5462 1192 7012 2152
40 149.1@ 187.4%  7562°% 66.72 20.7® 5692 1192 772@ 21.3°

(p<0.05) Numbers followed by the same letter are not significantly differents
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Figure 1. Means of garlic yield in relation to combined treatments of Zn and Mn fertilizers
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Figure 2. Means of bulb Zn in relation to combined treatments of Zn and Mn fertilizers
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Table 4. Variance analysis of qualitative attributes of garlic bulbs in two years of experiment

Degree

Non-

Sources of . . Enzymatic . Cloves Cloves  Bulb
L of Brix  Color Enzymatic .. Moisture . .
Variation L Pyruvic acid weight  Number  Skins
freedom Pyruvic acid
(Y) Year 1 0.06™ 0.018™ 2.46™ 399 ™ 0.24 1 156 "™ 43m 19.6 ™
Y x Rep 4 0.28™ 0.002™ 0.87" 114 229" 6.4 0.65M™ 047"
(2) Zinc 3 2.09™ 0.001™ 0.95" 57" 1.85"m 46ns 1.6ns 0.08 ™
Z<Y 3 1.28* 0.001m 2.09™ 38 3.7m™ 116m™ 11m 0.19m
m)nganese 2 1.45*  0.000" 0.15™ 24 24 9.3m 0.99™  0.054"
MxY 2 0.16™ 0.001" 0.48 ™ 29m 0.74 " 11 0.85"™ 0.45m
ZxM 6 114" 0.001" 0.34 ™ 12 1.88"m 9.3m 3.6™ 0.08 ™
YxMxZ 6 0.74™ 0.000 "™ 1.93™ 25" 155m 5ns 0.77 " 0.40m
Error 42 0.40 0.000 0.23 23 191 8.9 0.89 0.24

ns, * and ** are non-significant, significant at p<0.05 and p<0.01, respectively
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Table 5. Means comparison of some qualitative attributes of garlic bulbs under different Zn and Mn fertilizer levels in
two years of experiment

. Non-Enzymatic Enzymatic . Cloves

Factor Levels Brix Color Pyruvic acid Pyruvic acid Moisture weight ~ Cloves  Bulb
(kg ha't) umol g 5 Y0) o Number  Skins

0 3622  0.15° 1.91° 4630 62.82 11.92 852 382

Zinc 20 36.2¢  0.162 2.04 50.6 @ 63.4° 1172 7.92 382
sulphate 40 36.2¢  0.162 2228 48,0 % 63.1° 1232 8.12 392
60 3550  0.162 1.97%® 47,9 63.5° 1282 7.92 392

0 360  0.16° 2.15¢° 4740 62.82 1142 832 382

Manganese 20 3632  0.16° 2.23° 4932 63.32 1252 7.92 392
sulphate 40 358°  0.16° 2.07° 4792 63.4° 1252 8.0° 392

Numbers followed by the same letter are not significantly differents (p<0.05)
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Zinc and Manganese Nutrients Influence on Yield and Qualitative
Attributes of Hamedan white Garlic (Allium sativum L.)
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Abstract

With the increasing of demand for medicinal plants, the world consumption of garlic in many continues
is growing. Therefore, the quality can influence the acceptability of the products by consumers. The
study was conducted to investigate the effect of Zinc (Zn) and Manganese (Mn) micronutrients on yield
and growth parameters of garlic (Allium sativum L.). The experiment was laid out in Hamedan province
during 2010-2012 as factorial experiment based on randomized complete block design with three
replications. The experimental was conducted with four levels of Zn (0, 20, 40 and 60 kg ha*) and three
levels of Mn (0, 20 and 40 kg ha). As the results, the yield and growth parameters correlated
significantly with increasing of zinc concentration. The highest yield (7997 kg ha™) was obtained by
application of 20 kg ha* zinc sulfate respective to the control (6099 kg ha?). Significant correlation was
obtained between Mn concentration and plant yield, and soluble solids concentration only. The
interaction of Zn and Mn application were significant on number of gloves and brix. In general, to
increase the yield and improvement the quality of garlic, application of 20 kg ha* zinc sulfate and 40 kg
ha® manganese sulfate could be recommended for regions and conditions like of current project
conditions.
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