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Table 1. Chemical properties of experimental farm soil

Tod —AvhilableP  AvailableK ec  O9NC  gyuplesogz  Avalable  Avallable

nitrogen (mg kg) (mg kg?) pH dsm) carbon (meq 1Y) Zn B
(%) ' (%) (mg kg) (mg kg)

0.18 239 368 6.8 0.44 2 0.71 0.98 0.04
oialesl 5,0 a5 50 S SN Ol pas Y S
Table 2. Physical properties of experimental farm soil
Depth (cm) Texture Sand (%) Clay (%) Silt (%)
0-30 Silty 28 28 44
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Table 3. ANOVA of zinc, boron, and sulfur treatments effects on quantitative and qualitative characteristics of Allium sativum

M ean squar es

Sour ces of variations d.f.
Economical yield Suptake B uptake Zn uptake Allicin content
Block 2 52842.79"s 0.00"s 1.85"s 2.05"s 0.00"s
Treatment 7 810521.69™ 0.02" 25.84™" 32.97" 0.01"
Experimental error 14 24198.94 0.00 1.07 154 0.00
C.V. (%) 6.81 5.92 12.54 3.66 21.46
n.s. and **: non-significant and significant a 1% probability level, respectively.
o oS 5 oS Do 1355 5 sy ok U ke anslie —F Jsux
Table 4. Means comparison of zinc, boron, and sulfur treatments effects on quantitative and qualitative characteristics of Allium sativum
Increase Increase Increase Increase Allicin Increase
T Economicyield compared to Suptake compared to B uptake compared to Zn uptake compared to compared to
reatment & 1 1 7 content
(kg hal) control (kg ha't) control (kg hal control (kg hal control (%) control
(%) (%) (%) (%) (%)
Controal 1603¢ 0 0.51¢ 0 4.26f 0 30.35¢ 0 0.13° 0
B 2170.4°d 25.55 0.57« 10.53 9.63 55.76 31.284 2.97 0.18¢ 27.78
Zn 1914.1¢¢ 21.08 0.55% 7.27 6.23¢ 31.62 33,759 10.07 0.20%¢ 35
S 1746.7% 10.62 0.60°d 15 5.41¢ 21.26 31.104 241 0.15¢ 13.33
B+S 2911.12 43.68 0.69% 26.09 11.03» 61.38 32.31 6.07 0.16® 18.75
Zn+S 2561.5% 4253 0.63%¢ 19.05 7.83%¢ 45,59 35.28% 13.97 0.28® 53.57
B+Zn 2361.5* 31.09 0.580¢ 12.07 8.76d 51.37 37.46% 18.98 0.16% 18.75
B+Zn+S 30002 45.63 0.732 30.14 12.96° 67.13 39.602 23.36 0.292 55.17

In each column, the means with common |etters are in the same statistical group at 5% probability level (Tukey test).
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Table5. ANOVA of zinc, boron, and sulfur treatments effects on some quantitative traits of Allium sativum

M ean squar es

Sour ces of variations df.

Bulb weight Clove weight Number of cloves Number of leaves L eaf area

per plant per plant

Block 2 10.45 0.15 1.65 0.63 1631398

Treatment 7 51.94" 0.68" 459" 1.90" 29968562
Experimental error 14 5.01 0.04 0.52 0.46 2673842
C.V. (%) 8.58 8.33 6.97 7.02 7.005
n.s. and **: non-significant and significant a 1% probability level, respectively.
s oS Slio S 1388 5 s ol U 5Kke anglie —8 Jsux
Table 6. Means comparison of zinc, boron, and sulfur treatments effects on some quantitative traits of Allium sativum
Bulb Increase compared Clove Increase compared Increase compared Increase compared  Leaf areaper  Increase compared
) ) Number of Number of leaves
Treatment  weight to control weight to control to control to control plant to control
cloves per plant ,
9 (%) ) (%) (%) (%) (m?) (%)
Control 18.86¢ 0 1.804 0 od 0 8.76° 0 17863 0

B 28.73%¢ 33.52 2.154 16.28 1004 10 132 15.20 251207¢ 28.89
Zn 24,7404 23.77 2.04 11.76 9.26% 2.81 9.33® 6.11 21616~ 17.36
S 22.66% 16.77 1.964 8.16 9.11 121 8.85° 1.02 216960d 17.67
B+S 29.56%® 36.20 2.76%® 34.78 11.63% 2261 9.50% 7.79 26331%® 32.16
Zn+S 26.63%¢ 29.18 2.56 29.69 11.11&¢ 18.99 9.9% 11.52 24746%¢ 27.81
B+Zn 25.530¢ 26.13 2.320d 2241 10.77d 16.43 9.9 11.52 217490d 18.04
B+Zn+S 32.222 41.46 3.232 44.27 12.26° 26.59 11182 21.65 275564 35.18

In each column, the means with common |etters are in the same statistical group at 5% probability level (Tukey test).
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Abstract

To investigate the effects of zinc, boron, and sulfur on the quantitative characteristics,
elements uptake, and dlicin content in Ziabar local garlic (Allium sativum L.), an experiment
was conducted as a completely randomized block design with three replications in 2019-20. The
treatments included 1- control (without fertilizer use), 2- Zn, 3- B, 4- S, 5- Zn+S, 6- Zn+B,
7- B+S, and 8- S+B+zn. Sulfur, zinc, and boron fertilizers were added to the soil as sulfur
flower (100 kg ha), ZnS04-7H,0 (20 kg ha™*), and HsBO;s (5 kg ha™) at two vegetative growth
and bulb filling stages. The results showed that the S+B+Zn treatment was significantly superior
to other treatments in al studied traits. Among the single fertilizer treatments, the highest
economic yield and boron uptake rate was observed with the B application. The S application
resulted in the highest S uptake. The highest Zn uptake and allicin content was observed in the
Zn application treatment. Among the dual treatments, the B+S treatment caused the highest
economic yield and S and B uptake rate. The Zn+B treatment showed the highest Zn uptake.
The highest alicin content (29%) was observed in the S+B+Zn treatment. The highest garlic
economic yield (3000 kg ha?) and the best quality in terms of allicin content (29%), S uptake
(0.73 kg ha?), Zn uptake (39.6 kg ha?), and B uptake (12.96 kg hal) were obtained in the
S+B+Zn treatment. According to the present results, the use of zinc, boron, and sulfur fertilizers
along with basal fertilizers could be recommended to increase the quantitative and qualitative
yield of garlic.

Keywords: Alliumsativum L., Allicin, boric acid, zinc sulfate, sulfur, bulb yield.



