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‘Abstract |

| Afield experiment was conducted during Rabi season 2017-18 at the Research Farm, College of Horticulture, Mandsaur

M.P.) to study the response of potassium and zinc on growth, iel(ﬂ

and quality of garlic. The experiment was laid out in factoriaE!

BD design with three replications including four levels of potassium (0, 25, 50 and 75 kg K,O/ha) and three levels of zinc (0,
and 10 kg Zn/ha). Results showed that application of K,Z, (75 Kg K,O/ha + 10 Kg Zn/ha) significantly increased the plant height|

umber of leaves per plant, fresh weight of plant (g), dry Weight
B), polar diameter of bulb (4.73 cm), equatorial diameter of b

of
Ib

lant (g) fresh weight of bulb (32.4g), dry weight of bulb (10.2§
Ff4.72 cm), bulb yield (146.7 g/ha), volatile oil content in bul

(0.40%) and non-significant effect showed in TSS content in bulb (42.51 "Brix). Therefore, the application of 75 Kg K,0/ha and
}0 Kg Zn/ha gave maximum growth, yield and quality attributef an? of garlic. |
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Introduction \
Garlic (Allium sativum L.) is one of the important
Epice crop belong to family Alliaceae. The bulb is tunicate and!
Ls composed of disc-like stem, thin dry scales, which are the|
ases of the foliage leaves and smaller bulbs or cloves. The
tloves are enclosed by the dry outer scales having cloves!
onsist of a protective cylindrical sheath, a single thickened
storage leaf sheath and small central bud (Faroogi et al., 2004).
Potassium plays an important role in maintenance of cell!
yater potential because it regulates opening and closing of
stomata (Sinha, 1978), Biebl (1958) reported that potassium
facilitates water uptake by plants from the soil solution is|
Legulate by several factors including soil texture, moisture
onditions, pH, aeration and temperature (Mengel and Kirkby;,
1980). |
Zinc is essential component and activator of many‘
Enzymes involved in auxin biosynthesis and photosynthesis
(Romheld and Marscher, 1991) and their act as an important|
Lole in plant growth and yield of garlic. Zinc is most deficient‘
mong all the micronutrients in Indian soils condition. In many
parts of India, zinc as a plant nutrient now stands third in|
importance next to nitrogen and phosphorus (Takkar and
andhawa, 1980). It plays an important role as a constituent of
alcohol dehydrogenase and carbonic anhydrase in both|
microorganisms an higher plants. It helps the utilization of
bhosphorus and nitrogen in plants (Singh etal., 2002).

‘I\/Iaterials and Methods |

The experiment was laid out at the “Research Field of!
he Department of Plantation, Spices, Medicinal and Aromatic
‘Crops”, College of Horticulture, Mandsaur, RVSKVYV,

|Gwalior, (M.P.) during Rabi season of 2017-18. Mandsaur is
situated in Malwa Plateau in western part of Madhya Pradesh
lat North latitude of 23.45° to 24.13° and 74.44° to 75.18° East
longitudes and an altitude of 435.02 meters above mean sea
level. The soil of the experimental field was light black loamy
lin texture with low nitrogen (192 kg/ha), low phosphorus (7.6
‘kg/ha), medium potassium (145.0 kg/ha) soil having (pH 8.36%
and EC (0.18 dS/m). The field experiment comprising 1
‘treatment combinations with the three replications was laid out
‘in factorial randomized block design with two factors. Thz
experiment consisted of four levels of potassium (0, 25, 50 an
75 kg K,0/ha) and three levels of zinc (0, 5 and 10 kg Zn/ha)!
‘The crop variety G-282 were sown in spacing 15x10 cm Witq
seed rate of 500 kg/ha. Uniform dose of nitrogen (150 kg/ha
through urea and phosphorus (60 kg/ha), through single supet
‘phosphate, potash and zinc nutrient were applied according tg
the treatment. Data were recorded for various growth, yiel
land quality parameters and statistically analyzed using the
‘method of analysis of variance as described by Panse anq
Sukhatme (1985).

| |
Resultsand Discussion

‘Effect of Potassium on growth attributes |
| Maximum plant height (30.84, 50.50, 71.13, 73.23
cm) at 30, 60, 90 and 120 DAS, number of leaves (3.87, 6.58
‘8.71, 9.49) per plant at 30, 60, 90 and 120 DAS, fresh weigh{
|(2.72, 8.55, 28.57, 67.00 g) of plant (g) at 30, 60, 90 and 12Q
DAS, dry weight (0.53, 2.61, 7.08, 30.14, 28.13 g) of plant (ga
at 30, 60, 90, 120 DAS and at harvest were recorded unde
application of potassium K, (75 kg K,O ha™) followed by Ky
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(50 kg K,0 ha™) and lowest in K, (0 kg K,O ha™) at all the

rowth stages. It may be attributed to the fact that application‘
of potassium improved not only availability of potassium but|
other nutrients also which are considered vitally important for
browth and development of plants. The similar results have

Iso been reported by Magray et al. (2017), Ismail et al.|
(2014), Arishaetal. (2017), Sayed et al. (2012), Sakarvadia et
al. (2009) in garlicand Aftabetal. (2017) in onion.

‘Effect of Potassiumon Yield attributes |

Maximum fresh weight (28.5 g) of bulb, dry weight!
ﬁ9.57 g) of bulb, polar diameter (4.72 cm), equatorial diameter‘
(4.42 cm) and bulb yield (139.3 g/ha) were recorded under
application of potassium in K, (75 kg K,0 ha™) followed by K|
(50 kg K,0 ha™) and lowest in K, (0 kg K,0 ha) at all the‘
stages of yield attributes. The similar results have also been
Peported by Sayed etal. (2012), Magray et al. (2017), Ismail etl
al. (2014), Arisha et al. (2017), Sakarvadia et al. (2009) in,
‘garlic and Aftabetal. (2017) in onion. |

‘Effect of Potassium on quality attributes

Maximum TSS (41.63 °Brix) content and oil content
(0.33 %) were recorded under application of potassium levels!
in K, (75 kg K,0 ha”) followed by K, (50 kg K,0 ha”) and|
lowest in K, (0 kg K,O ha™). These may be due to potassium is
ssential for production of oil and fats. Similar results Were‘
also reported by Sayed et al. (2012), Arisha et al. (2017),|
Ismail et al. (2014) in garlic and Desuki et al. (2006) and
Vermaand singh (2012) in onion. |

Potassium plays an important role in maintenance of|
cell water potential because it regulates opening and closing of
Stomata (Sinha, 1978). Biebl, 1958 reported that potassium‘
facilitates water uptake by roots and reduces transpiration Ioss‘
‘in plant. |

FEffect of zincon growth attributes ‘
Maximum plant height (30.44, 50.73, 71.22,
72.60cm) at 30, 60, 90 and 120 DAS , number of leaves (3.82,|

6.48, 8.50, 9.34) per plant at 30, 60, 90 and 120 DAS, fresh
weight (2.50, 7.65, 28.34, 64.46) of plant (g) at 30, 60, 90 and
120 DAS, dry weight (0.53, 2.65, 6.27, 26.91, 27.28) of plant
(9) 30, 60, 90, 120 DAS and at harvest, were recorded under
lapplication of zinc Z, (10 kg Zn ha™) followed by Z, (5 kg Zn
ha™) and lowest in Z, (0 kg Zn ha”) at all the growth stages. I
might be due to better growth and development of plant parts
in terms of plant height, no. of leaves. Application of zind
imight have increased the availability and steady supply of
nutrients for plant metabolism and photosynthetic activity
‘resulting into optimum growth and development of the crop.‘
In addition, zinc is important in the synthesis of tryptophan, 3
component of some proteins and a compound needed for
production of growth hormones (auxins) like Indol-Acetic
‘Acid. Such improvement under increased availability of zin
in rhizosphere might have resulted in greater uptake by the
plant consequently leading to a favourable effect on various
processes of plant”.

The similar results have also been reported b))
IRohidas et al. (2010), Chanchan et al. (2014), Islam et all
(2012), Sakarvadia et al. (2009) in garlic and Manna et al.
(2014) in onion.

\ \
Effect of ZinconYield and yield attributes

| Maximum fresh weight (28.8 @) of bulb, dry weight
I(9.32 g) of bulb, polar diameter (4.51 cm), equatorial diameter
(4.31 cm) and bulb yield (136.7 g/ha) were recorded under
‘application of zinc Z, (10 kg Zn ha™) followed by Z, (5 kg ZH
ha*) and lowest in Z, (0 kg Zn ha™) at all thestages of yield
‘attributes. Similar results were also reported by Chanchan eﬁ
al. (2014), Rohidas et al. (2010), Islam et al. (2012), Nasreen
ket al. (2009) In garlic and Manna et al. (2014) and Trivedi and
‘Dhumal (2013) in onion. |

[Effect of Zinc on quality attributes |
| Maximum TSS content (38.25 °Brix) in bulb an?
volatile oil content (0.32 %) in bulb were recorded unde
application of zinc Z, (10 kg Zn ha™) followed by Z, (5 kg Zn

Table 1. Effect of potassium and zinc on growth and yield of gaglic |

Treat. Plant height (cm) No of leaves per plant Fresh weight of plant (g) Dry weight of plant (g)
30 60 90 120 (30 [60 [90 [120 [30 [60 |90 120 {30 |60 (90 |120 |At
DAS |DAS |DAS |DAS |DAS |DAS |DAS |DAS |IPAS |DAS |DAS |DAS |DAS |[DAS |DAS |[DAS |harvest
Potassium L
Ky 26.16 [47.77 165.76 [66.58 [3.32 [5.06 [7.37 [8.00 [2.03 [4.41 [22.93 [53.01 [0.42 [1.35 [4.49 [18.46 [22.13
K, 29.90 [49.52 |67.91 [67.52 [3.49 |6.44 |7.66 |8.42 [2.24 [6.34 |25.40 [58.66 |0.47 [2.68 |5.69 |24.95 [24.97
K, 30.32 [50.27 [69.84 ]69.57 |3.50 |6.57 |8.33 [8.82 |2.39 |6.86 [25.62 [63.76 [0.48 [2.42 |6.42 |27.63 |26.59
K 30.84 [50.50 [71.13 |73.23 [3.87 [6.58 [8.71 [9.4b [2.72 [8.55 [28.57 [67.00 [0.53 [2.61 [7.08 [30.14 [28.13
SEm+ 036 |042 [0.72 |1.52 ]0.09 |0.10 |0.15 |0.I8 |0.12 [0.32 |0.61 |1.11 |0.02 |0.07 |0.10 [0.31 0.37
CDat5% [1.06 |1.23 |2.11 |446 ]0.26 |0.28 |0.43 0.5‘4 ?.34 0.95 |1.78 [3.27 ]0.05 [0.22 |0.30 ]0.92 [1.09
Zinc
Zy 28.05 |47.41 |64.06 |64.63 |3.31 |5.66 |7.48 |7.82 |2.00 |5.08 |22.31 |53.27 [0.41 |1.81 |5.54 |23.74 |22.73
Z, 29.43 |50.41 |70.71 |70.45 |3.51 |6.35 [8.07 |8.89 [2.53 [6.89 |26.24 [64.09 [0.49 [2.34 |5.95 |25.24 |26.36
Z, 30.44 [50.73 [71.22 [72.60 [3.82 [6.48 [8.50 [9.34 [2.50 [7.65 [28.34 [64.46 [0.53 [2.65 [6.27 [26.91 [27.28
SEm+ (031 (036 ]0.62 |1.32 0.08 |0.08 |0.13 |0.16 |0.10 |0.28 0.53 ]0.96 [0.02 [0.06 [0.09 [0.27 |0.32
CDat5% [091 |1.07 [1.82 |3.86 ]0.22 ]0.24 |0.37 0.47 ?.30 0.82 |1.54 ]2.83 ]0.05 |0.19 [0.26 |0.80 [0.94
5
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I 'J['abEZ. ‘Effect of potassium and on growth, yield and qﬁlit?‘of@éwﬁé ****************

Fresh weight | Dry weight of | Polar | | Equatorial Bulb TSS conten t | Volatile oil
‘Tret. of bulb (g) bulb (g) diameter(cm) ‘ c}iameter (cm) ﬁiell)d (q |(°Brix) content (%)
a
Potassium ]
Ky 23.3 8.40 394 | || 3.63 114.6 33.28 0.22
K, 26.7 8.66 433 |, 4.10 131.1 36.20 0.26
K, 27.0 9.12 4.50 ‘ ‘ 4.36 134.8 38.83 0.31
K; 28.5 9.57 472 T 1 4.42 139.3 41.63 0.33
| SEm* 0.58 0.07 005 | || 0.06 0.52 0.18 0.01
CD at 5% 1.70 0.20 014 | |, 0.17 1.53 0.54 0.02
Zinc -
Z 23.1 8.49 419 [ ]I 3.96 118.7 36.64 0.23
7, 27.2 9.00 443 | | 4.11 133.3 37.57 0.29
Z, 28.8 9.32 451 | 431 136.7 38.25 0.32
SEm+ 0.50 0.06 004 ] 0.05 0.45 0.16 0.01
CDat 5% 1.47 0.17 012 | || 0.15 1.33 0.47 0.02
J1"ab1e 3. Combined effect of potassium and zinc on growth pa%amxi:ter of garlic. |
Treatment Plant height (cm) No of leavés per plant Fresh weight of plant (g) \
30 60 120 30 | 6q 90 120 30 60 90 120 |
DAS |DAS |90 DAS |DAS DAS |DAS |DAS |DAS DAS |DAS |DAS |DAS
KoZy 23.17 4650 [63.33 [62.90 [3.07 []5.00 7.07 7.50 1.76 |3.91 21.97 |51.87
KoZ, 27.01 4820 |66.17 |66.60 |3.17 ||5.02 7.10 8.10 2.00 [4.26 23.10 |54.82
KoZ, 2830 (4837 [6720 [68.00 [3.73 |5.17 7.20 8.40 233 ]5.07 23.73 |52.33
K,Z, 28.87 4933 [64.33 [6530 [3.47 ]5.67 7.80 7.83 2.08 |5.77 2220 |51.11
K,Z, 29.61 |51.50 |70.13 |70.80 [3.37 ||6.73 7.93 8.63 2.55 16.20 26.07 |62.42
K,\Z, 30.13  |50.67 [69.27 69.27 |3.67 | |6.74 7.97 8.80 2.11 |7.03 2793 |62.44

i
\
|
K,Zy 30.15 147.07 [63.39 [65.13 323 '[5.97 7.77 8.10 2.10 14.86 22.37 |55.33
\
|

K,Z, 3033|5040 [73.33  [70.27 [3.60 |]6.73 8.30 8.87 2.80 [7.35 25.67 |68.89 |
KyZ, 3048 |51.10 |72.87 6940 [3.63 6.82 8.83 9.50 228 837 28.83  |67.06
K57, 30.00 [46.73 [64.67 [65.17 [3.47 |6.00 8.00 7.83 2.07 |5.77 22.70 |54.77
K57, 30.77 |51.53 7320 |74.13 3.90 1]6.83 8.93 9.97 2.80 19.77 30.13  |70.22
K57, 31.75 |52.77 |75.53 |83.73 423 [|7.00 9.30 10.67 [3.29 |10.13 |32.87 |76.00
SEm* 0.62 0.73 1.24 2.63 0.15 10.17 0.25 0.32 0.20 ]0.56 1.05 1.19

CD at 5% 1.83 2.14 3.65 7.72 NS '[0.49 NS 0.93 NS 1.64 3.09 5.85
\ |

Table. 4. Combined effect of potassium and zinc on yield and quality parameter of garlic.

Treatment | Dry weight of plant (g) Fresh Dry Polar Equatorial | Bulb TSS Volatile |
weight | weight | diameter | diameter yield content | oil
30 |60 |90 |120 | At of bf ofbulb | of bulb (q\ha) | in bulb | content |
DAS | DAS | DAS | DAS | harvest | bulb ‘ ulb (cm) (cm) (°Brix) | in bulb ‘
(€3] 23) (%)
KoZo 0.40 [1.29 [ 426 |17.44 [21.07 [1.76 | | B.91 21.97 51.87 0.40 | 32.61 0.21 |
KoZ, 0.41 | 133 [4.44 |1859 2247 | 200 4.26 23.10 54.82 041 [3330 [o0.21
KoZ, 0.44 | 1.42 [4.77 | 1936 |22.87 |2331 |5.07 23.73 52.33 0.44 |[33.92 [0.23 \
K, Zo 0.40 | 251 [4.89 | 2196|2277 [208, | 577 22.20 51.11 0.40 [35.19 [0.26 ‘
K,Z, 049 [ 276 [ 6.04 | 25262547 |255! | 6.20 26.07 62.42 049 |36.64 | 0.33 |
K.\Z, 053 | 278 [6.14 | 2763|2667 [211 | |7.03 27.93 62.44 053 [36.78 [ 0.34 |
KoZ, 042 | 1.68 [ 652 | 2655|2333 |210 | 486 2237 55.33 042 |[37.81 [0.23 ‘
KoZ, 049 [ 251 [6.22 |2666|27.77 [280] |¥.35 25.67 68.89 0.49 [38.88 [0.24 \
K.Z, 0.54 [3.08 | 651 |29.67[28.67 [228 |[837 28.83 67.06 054 [39.81 |0.32 ‘
KsZo 041 [1.77 [ 649 [ 29002373 [207 ! | 577 22.70 54.77 0.41 [40.95 [0.24 |
KsZ, 0.57 [2.77 [ 712 [3045[29.73 [2.80, | 9.77 30.13 70.22 057 | 4145 |0.36 ]
KsZ, 0.60 [ 330 [7.65 [3099]3093 [329" [70.13 |32.87 76.00 0.60 | 42.51 0.40 ‘
SEm+ 0.03 [0.13 [0.18 | 054 | 0.64 0.20 | | 0.56 1.05 1.19 0.03 [0.32 0.10 |
CDat 5% | NS 038 052 [1.6 1.89 NS 1.64 3.09 5.85 NS NS 0.40

[ \
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Jﬁa’l) and lowest in Z, (0 kg Zn ha™). The increased in volatile
bil content of garlic due to application of zinc has also been!
reported by Hatwal et al. (2015), Manna et al. (2014) Trivedi|
‘and Dhumal (2013) inonion. |

Interaction effect of potassiumand zinc
Combined effect of potassium and zinc exerted
significantly influence on growth attributes viz., plant height,|
umber of leaves per plant, fresh weight and dry weight of‘
plant (g), at all the growth stages except number of leaves per
plant, fresh weight dry weight at 30 DAS. Maximum plant|
peight, number of leaves per plant, fresh weightand dry weight‘
of plant (g), were recorded under treatment combination K,Z,.
Minimum plant height, number of leaves per plant, fresh!
eight and dry weight of plant (g) were recorded under K,Z,
Similar results were also reported by Sakarvadia et al. (2009)
ingarlic. \
Combined effect of potassium and zinc showed
significantly influence on yield attributes viz., Maximum fresh
Wweight of bulb (g), dry weight of bulb (g), polar diameter of!
Eulb (cm), equatorial diameter of bulb (cm) and bulb yield (g
a") were recorded under treatment combination K.Z,.
Minimum fresh weight of bulb (g), dry weight of bulb (g),!
olar diameter of bulb (cm), equatorial diameter of bulb (cm),
number of cloves per bulb and bulb yield (g ha™) were recorded
under treatment combination K,Z, |
Combined effect of potassium and zinc showed‘
significantly influence on quality attributes viz., TSS content
in bulb (°Brix) and volatile oil content in bulb (%). Maximum!
mount of TSS content in bulb (°Brix) and oil content in bulb,
(%) were recorded under treatment combination K.,Z,.
inimum amount of TSS content in bulb (°Brix) and oil
content in bulb (%) were recorded under treatment,

combination K,Z, in garlic.

On the basis of one year research it could bel
concluded that application of potassium and zinc influence the,
rowth, yield and quality of garlic. The growth, yield and
guality of garlic can be increased by application of K,Z, (75 Kg‘
K,O/ha +10 Kg Zn/ha) should be advocated for garlic. \
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