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Abstract

Thirty fenugreek genotypes (7rigonella foenum graecuml) were evaluated during rabi season of2012-13 to explore ity
existing gene pool and identify the selection indices with an Y€ ona more comprehensive breeding programme. Characters likg
faumber of pods per plant, protein content in seed, days to 50% flowering and dry weight at flower initiation were found to h'a‘_f:
least variation among the coefficients both at phenotypic and genotypic level. Broad sense heritability estimates were high fop
protein content in seed (96.9), followed by number of pods per plant (96.7). The highest genetic advance as percen ean

Keywords: Genetic variability, heritability, correlation, path coefficient analysis.

Introduction

Fenugreek (7 rigonella foenum graecum L.),  The performance of locally available cultivars of fenugreek i
popularly known as “Methj” i an important seed Spice crop  poor in the Malwa region of Madhya Pradesh. Hence

they are used in poultices for boils, abscesses, ulcers and meters above mean sea level, This region falls under
internally as emollient for inflammation of intestinal tract, The climatic zone No.10 of the state. Row to row and plant to

Ussess and improve the existing genotypes and introduce  were recorded for ten characters, viz. days taken to S0
cultivars for seed Purpose. Study of variability is a prerequisite flowering, plant hej ght (cm) at 90 DAS (Days after sowing
for improvement of yield in any crop. The performance of number of branches perplant at 90 DAS, dry weight per plan
locally available cultivars of fen ugreek is poor in the Malwa at initiation of flowering, number of branches per plant, d
region of Madhya Pradesh. Hence, an urgent need wasfeltfor to 50 o flowering, umbel/plant, umbellets /umby
genetic improvement to develop high yielding cultivars seeds/umbel, number of pods per plant, number of seeds
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pod, 1000 seed weight (g), biological yield (g), seed yield per
plant(g), dry matter content (g), length of pods (cm), harvest
index, straw yield per plant (g), protein content in seed (%),0il
content in seeds (%), chlorophyll content in leaves (%) and
seed yield per plant. The recorded data were subjected to
statistical analysis as suggested by Panse and Sukhatme
(1985). The genotypic and phenotypic coefficient of variance
was calculated as per the formula suggested by Burton (1952),
Heritability and genetic advance as per Hanson et.al (1956)
and Johnson ez al. (1955) correlation coefficient.

Results and Discussion

The analysis of variance (Table 1) revealed that
significant variability was present in the germplasm for all the
characters studied. Estimates of genotypic (GCV) and
phenotypic (PCV) variances indicated that in general, the
phenotypic variances were higher than the corresponding
genotypic coefficient of variations, indicating the masking
influence of environmental factors in expression of these
traits. Wide variability occurred in dry weight at flower
initiation (PCV22.56, GCV21.36) followed by straw yield per
plant (PCV21.63, GCV18.23), dry matter content (PCV19.06,
GCV17.09), biological yield per plant (PCV17.97,
GCV15.89), This indicates the presence of sufficient amount
of genetic variability for these traits and can be exploited
through breeding procedure for the improvement of these
characters. This is in accordance with the findings of Sharma
and Shastry (2008). The difference between the value of PCV
and GCV was narrow for dry matter content, number of seeds
per pod, 1000 seed weight and plant height, which indicates
that phenotype was truly corresponding to its genotype for
these characters. Characters like number of pods per plant,
protein content in seed, days to 50% flowering and dry weight
at flower initiation were found to be consistent in its behavior,
both at phenotypic and genotypic level and having lowest
coefficient of variation. It suggests that these traits were least
influenced by the non genetic factors and were hence quite
stable. This is in accordance with the findings of Banerjee and
Kole (2004) and Naik (2012). Heritability estimates in broad
sense were classified into three groups.high > 70, medium 50 -
70, and low < 50. In the present investigation broad sense
heritability estimates were high for, protein content in seed
(96.9), followed by number of pods per plant (96.7), dry
weight at flower initiation (89.7) and chlorophyll content in
leaves(87.10), Similar findings were reported by Meena et al.
(2011) and Naik (2012). The genetic advance is more useful
than heritability alone in predicting the resultant effect on
selecting the best individuals. In the present investigation,
expected genetic advance was recorded high with dry matter
content (17.83), followed by number of pods per plant (17.39),
biological yield (10.75) and plant height (10.50).This is in
accordance with the findings of Prajapati et al. (2010) and
Naik (2012). Heritability estimates along with the genetic
advance are more useful than heritability alone in predicting
the resultant effect on selecting best individuals. In the present
investigation, expected genetic advance expressed as

percentage of mean was high for straw yleld per plan
(31.66%), followed by dry matter content (31.56%), protein
content in seed (30.88%), biological yiold (28.93%) and
number of pods per plant (26.05%).High heritabllity coupled
with high genetic advance was observed for the above
characters indicating that these characters are governod by
additive gene action, hence there lies a good chance of
improvement in these traits through direct selection In the
present material. Similar findings were reported by Datta and
Chatterjee (2004) Naik (2012). Naroliaet.al.(2017)

Correlation and Path Studies

The estimates of genotypic correlation coefficient
were higher than their corresponding phenotypic correlation
coefficient values for most of the characters under study
(Table 2 and 3). Phenotypic and Genotypic level envisaged
that biological yield was having significant and positive
correlation with chlorophyll content of the leaves, number of
pods per plant, straw yield per plant, 1000 seed weight, dry
matter content of the plant as whole and seed yield per plant
while negatively correlated with the harvest index. However,
biological yield per plant too showed positive and significant
correlation with plant height and number of branches per plant
only at genotypic level. Similar associations were observed
for straw yield per plant, number of pods per plant which too
exhibited positive and significant correlation with number of
branches per plant, chlorophyll content, straw yield per plant,
1000 seed weight, dry matter content and seed yield per plant,
however it was negatively and significantly correlated to
harvest index. Number of seeds per pod was positively and
significantly associated to dry weight during flower initiation,
pod length, protein content and seed yield per plant. Pod
length enjoyed a significant and positive correlation with
protein content, plant height, dry weight at flowering phase,
1000 seed weight, dry matter content, harvest index and seed
yield per plant at genotypic level. Protein content in the seed,
too exhibited positive and significant association with number
of branches per plant , number of seeds per pod at both
phenotypic and genotypic level. Plant height was having
positive association with 1000 seed weight, dry matter
content, seed yield per plant in a significant manner both at
phenotypic and genotypic level. Genotypic path analysin
(Table 4) of the different characters revealed that biologlcal
yield had highest positive direct effect on seed yield per plant
followed by harvest index, dry matter content, chlorophyll
content in leaves, number of seeds per pod, dry welght al
flower initiation, number of pods per plant, 1000 sead welght
and number of branches per plant. The straw yleld por plant
and pod length had the highest negative direct effect on nesd
yield followed by days to 50% flowering, plant helght and
protein content in seed. Phenotypic puth analysls (‘Table $) of
the different characters revenled that blological yleld per plant
had highest positive direct effect on seed yleld per plant
followed by harvest index, dry weight at flower initiation,
chlorophyll content in leaves, number ol branches per plant
and 1000 seed weight. Straw yield per plant and plant helght




I Mahendra Gujar, P. P Singh and I. S. Naruka, Indian Journal of Arid Horticulture Vol. 13 (1-2): 98-102

Table 1. Genetic parameter of yield and yield attributing characters in fenugreek genotypes l' |
Character Mean Range PCV% | GCV% Heritability | Genetic | Genetic advance as—[
Min. Max. (BS) % Advance | percentage of mean
Plant height (cm) 65.91 46.20 | 74.83 9.89 8.74 78.2 10.50 15.93
No. of branches/plant 14.60 11.23 16.20 10.99 6.42 34.2 1.13 {7573
Dry weight at flower 3.86 2.23 5.27 22.56 21.36 89.7 1.61 14.70
initiation( g)
: Chlorophyll content in 54.11 4547 | 59.47 7.19 6.71 87.1 6.98 12.89
leaves (SPAD Unit)
No. of pods/plant 66.74 51.10 | 80.14 13.08 12.86 96.7 17.39 26.05
No. of seeds / pod 15.50 13.86 17.47 7.32 5.92 65.4 1.53 9.87
Pod length (cm) 11.12 9.82 12.19 7.10 3.51 244 0.40 3.59
Biological yield/plant (g) 37.13 26.20 | 46.83 17.97 15.89 78.2 10.75 28.95
Straw yield per plant (em) | 24.92 | 13.50 | 33.62 | 2163 1823 | 71.0 7.89 31.66
Protein content in seed (%) | 18.91 14.03 | 25.53 15.46 15.23 96.9 5.84 30.88
Days to 50% flowering 48.41 43.67 | 53.33 5.19 4.32 69.4 3.56 7.35
1000 seed wt (g) 14.41 11.10 | 19.10 14.08 12.97 84.8 3.55 24.63
Dry matter content (g) 56.48 39.53 | 75.23 19.06 17.09 80.4 17.83 31.56
Harvest index 34.19 27.89 | 50.24 16.16 12.32 58.1 6.62 19.36
Seed yield /plant(g) 1249 1977 [17.03 [16.02 | 1330 | 639 2.84 22.73

Table 2. Genotypic correlation coefficient of yield and its component characters of fenugreek

Characters Plant No.of ~ TDry wtat [Chlorophyll [Ne. of [No.af Trod Binlogical Straw  [Protein [Daysto [1000  |Dry Harvest [Seed
height |branches! |fower icontent pods/ seeds/  (length yield/plant(g) |vield! |content 504 seed wt [mitter  |index yield
(em)  (plant initiation  ((SPAD Unit) plant Pod (em) plant (g) |inseed  |Mowering (z) content /plant
A (g) (%) () (g)
Plant height (em) 0.049 10283 [0413* 0.286  |0.196  |0.607%% |0.430° 0.337* _[0.101 _[-0.150 __ |0.683%% |0.588%* [-0.177 [0.413%
No, of branches/ plant 0153 [0.304%+ 0.592** 10070 0052 [D.4567" 0.449** J0653** [.0.247  [0.509%* [0.160  |-0.060 |0.515%
Dry wi at flo. initiation (g) 0.069 0240 |0482* 0580 [0.200 0161 [0.241  [0.017 0300 [0253  |-0.008 [0.288
Chlorophyll (SPAD Unit) 0.380%  |-0.147  [0.031  Jo.s1aee 0.527°% 10.181  |-0.106  [0.581"* [0207 [0.293 [0.430°
INo. of pods/plant 0321 (0061 [0.850% 0.826* 0318 L0169 [0.375* |0.538%F |.0,428% [0.580%%
No. of seeds/pod 0.773%% |0215 [0.089 [0567* |-0.085  [0.386" [0.300% 0.226  |0.483%% |
Pod length (em 0.248 [0.056 [0.445%% 0300 [0.462°% [o.674% 0.356%  [0.646%%
Biological yiel [0:969%* [0313 0167 |0.609%% [0, 740+ 0.607%% [0.741%
Strow yield per plan ( 0.096  [-0.041 0.532** [0,632*%= [0.755%% |0.575%%
Protein contont in seed (%) 0073 10275 [0.448* 0320 [n.ss0ee |
Deys to 50% i
Rowerin 0433 10314 0411% |Lp570me
1000 seed w (z) 0.522%% [.0.105 |0.690%*
|Dry matter content ( 2 -0.193  [0;759%
Hurvest index o013 |
Seod yield
o), . - - | | | I
** 1% level of significance * 5% level of significance
Table 3. Phenotypic correlation coefficient of yield and its component characters of fenugreek ]
Choracters Plant | No.of [ Drywtat | Chlorop | No,of | No.of | Pod Biologi [ Staw | Protein | Days 1o 1600 Dry Harvest | Seed
height | branch | fAower byl pads/ seeds/ length cal yield content 50% seed wi | matter | index yield
{em) | es/ initiation (SPAD | plamt Pad (em) yield'pl | per in seed flowering | (g) content Iplant |
plant | (g) Unit) ant(g) | plant (%) (g () |
P {gm)
Plint holght (em) 0011|0219 0.341* 0235 0423 |0370 0326|0217 | 0,097 0,093 0.558** | 0.486** | 0,108 | D297 |
_ﬂn._ﬂbmnul_lp_lf__nlmli -0.077 0.265 | 0355* 0030 | -0.046 | 0285 0207 |p370% -0.023 0268 | 0184 | 0.032 o401 |
Dry wiat Nl initation () 0063 10220 [0407% [0310 |0.162 [0.118 [0254 |00z 0252 0207 0031 ozss ||
| Chldraphyll (S§ PAD Unit) | 0351% | -0.106 [ -0.049 | 0419% | 0411% | 0,167 -0.047 0.512%* [0.192 0039 | 0289
N,
0, of pods/plin 0196 (o071 | 07O 0TI, T e 0351° | 0487+ | 0356 | 056008
| No. of seodi/pod 0390* [ 0.038 (0006 | 6.455%% | 0169 0223 (0279 | 0.19 0371
Tod longih (om) 0063 | 0,035 [ 0211 0171 0167|0272 | 0231 0304 |
Hologleal yield/p (gy 0953 | o1s0 | .0.106 0.479%* | 0.634%% | 0.573% | 062088
| Sinaw yiold por plant (gin) 0.086 | 002 0398 | 0.494%% | 0750 | gaRat |
Proteln content I weed (%) | ] 0051 0254 | 0399 [0232 0.4y
i 0%, T ;
:;‘:\{;";m_ o 0353|0218 | 0265 | 03780
1000 se K I —=——] 0415% | 0,096 | 0.4usss |
vy matter comtent (g) |~ L 0013 | 061988
Hatvest indox ) i | 1 7
e — e n»:(‘]
Sal ylelt ===
planty)

** 1% level of significance * 5% level of significance
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Table 4. Genotypic path coefficient of yield and its component characters of fenugreek (Dependable variable-seed yield per plant)

Characters Plant No.of [Drywtat | Chloro | No.of | No.of | Pod Biological | Straw Protein "l')ays o 1000 "I)ry [ Harvion
height |t hes/| flower phyll pods/ seeds/ length yield/plant | yield per | content 50% sead wt | mlier ey
(cm) plant initiation (SPAD | plant Pod (cm) (B) plant (g) in seed flowering ((3) catupt
(g) Unit) (%) )
Plant height (cm) -0.059 | 0.000 |0.032 0173 10012 | 0033 |-0,145 | 0.792°* | 0366* |-0006 | 0013 0.007 10166 | 0088
No. of branches/ plant 0.003 [ 0.000 | -0.017 0103 10026 [0.046 [ 0.012 [0.839%* | -0.480%* | 0036 0.021 0.006 1003 | 0,030
Dry wt. at flo. initiation (2) | .0.017 | 0.000 | 0.112 0.012 | 0.010 0.082 -0.139 | 0.367* £0.175 -0.013 0.001 0.003 0.050 | -0.004
Chiloraphyll (SPAD Unity | 0.024 | 0.000 | 0.008 0173 10016  |-0025 |-0.007 |0954%* | .0574% | -0.010 -0.009 0.006 0.041 -0.146
No. of pods/plant -0.017 | 0.000 | 0,027 0.066 | 01.043 0.039  [-0.039 [1.566%* | -0.000%* | -0.017 0.014 0.004  [0.106 |-0213
No. of seeds/pod -0.011 | 0,000 |0.054 -0.025 10.010 | 0.171 -0.185 | 0.395* -0.096 -0.031 0,007 0.004 0079 [0112
Pod length (cm) -0.036 | 0.000 | 0.065 0.005 | 0.007 [ 1.132 | 0239 | 0456** | -0.061 -0.024 [ 0.025 0.005 0133 | 0.177
Biological yield/p (g) -0.025 | 0.000 | 0.022 0.090 | 0337* [0.037 |-0.059 | 1841%* | -1.055** |-0.012 0.014 0007 0148 | -0.302
Straw yield per plant (gm) | -0.020 | 0.000 | 0.018 0091 0036 |0015 [-0013 | L785"" | -1.089%% | -0.005 0.003 0.006 | 0125 |-0376*
Protein content in seed (%) | -0.006 | 0.000 | 0.027 0.031 | 0014  [0097 [ -0.106 |0392% 0.104 -0.055 0.006 0.003 [ 0.088 | 0.164
0,

gg‘{fe;" n;“ 0009 | 0.000 | 0002 0018 [-0.007 |-0015 |0.072 | 0308 | 0044 0004 | -0.084 -0.005 | -0062 |-0.205
1000 seed wi (g) -0.040 [ 0.000 | 0.034 0101 10016 [0066 |-0.111 | Lizi** |-0.579% |-0.0i5 0.036 oot 0103 | -0.052
Dy [5( tent

" matter content (g) 0034|0000 |0.028 0.036 0026 | 0068 |-0.061 |1379** | .0688** |.0024 | 0026 0.006 | 0197 | -0.09
Harvest index 0.010 | 0.000 |-0.001 0.051 | -0018 | 0039 | -0.085 |-L117** |0822%¢ | 0013 0.034 0.001 | -0.038 | 0.498%*

** 1% level of significance * 5% level of: significance

Table 5. Phenotypic path coefficient of yield and its component characters of fenugreek (Dependable variable-seed yield per plant)

Characters Plant No.of | Dry wt. at Chlorop | No. of No. of Pod Biologic | Straw Protein Days to 1000 Dry Harvest
height branche | flower hyll pods/ seeds/ length al yield per | content in | 50% seed wt | matter index
(cm) s/ plant | initiation (SPAD plant Pod (cm) yield/pla | plant seed (%) | flowering (®) content
® Unit) nt(g) (zm) (2
| Plant height (cm) 0.079 [ 0.000 | 0.014 0.017 -0.004 | 0000 | 0.004 0.583*% | 0189 0.001 0.003 0,018 0004 | -0.067
No. of branches/ plant 0.001 [ 0.046 | -0.005 0013 [ 0006 0000 | -0.00i 0.511%* | 18] 0,003 0.001 0.009 0.002 | 0.020
?r)y wt. flower initiation [ 0 2 1 0 004 0.064 0.003  |-0.004 | 0.001 0.005 0.290 -0.103 0.002 0,001 0.008 0.002 | o0019
Chlorophyll (SPAD Unit) | -0.027 | 0.012 | 0.003 0049 | -0006 | 0.000 | -0.001 0.749** | 0359* | -0.001 0.002 0.017 0.002 | 0,148
No. of pods/plant 0019 0,016 | 0014 0.017  [-0017_ [0.000 |0.001 1379% | -0.623** | -0.002 0.005 0,012 0.004 | -0.220
No. of seeds/pod -0.010 | 0.001 | 0.026 -0.005 | -0.003_ | 0,002 0.006 0.230 0.005 0.003 0.006 0.007 0002 | 0.121
Pod length (cm) 0021 | -0.002 |0.020 0.002 | -0.001 0.001 0.017 0.113 0.031 0.002 0.006 0.006 0002 | 0.143
Biological yield/plant(g) | -0.026 | 0.013 | 0.010 0.021 -0.013 [ 0.000 | 0.001 1.790** | -0.,832%* | -0.001 0.004 0.016 0.006 | 0353
Straw yield per plant (gm) | -0.017 | 0.009 | 0.008 0.020 0012 [ 0000 | -0.001 1.705%* | -0.874% | -0.001 0.001 0.013 0004 | -0.463
}T,Z‘e'“ Souteninseed 0.008 | 0017 |0014 0.028 0005 | 0.001 0.004 0338* | 0075 -0.007 0.002 0.008 0.004 | 0.143
T 0,
g;’i’vse :fn‘;‘] & 0007 | -0.001 |0.020 0020|0003 0000 |-0003 |-0190 | 0100 0.000 0035 0012|0002 | -0164
1000 seed wt (g) 0.044 [ 0.012 | 0016 0025 | -0.06 | 0.001 0.003 0.858** | -0348* | -0.002 0.013 0033 -0.004 | -0.059
Dry matter content (g) 0.039 | 0008 | 0013 0.029 | -0.008 | 0.001 0.005 L136%* | -0437** | 0003 0.008 0.014 0.009 | -0.064
Harvest index 0.009 0.001 | 0.020 -0.012 | 0.006 0.000 0.004 -1.025%* | 0.655** | -0.002 0.009 -0.003 0.001 0.617+

**1% level of significance * 5% level of significance

had the highest negative direct effect on seed yield. Traits like
straw yield per plant and plant height imparted negative direct
effect on seed yield per plant. Thus, for increasing seed yield
per plant d emphasis on traits having positive and direct effect
should be given due importance and balanced selection based
on these traits would be more rewarding for improvement of
fenugreek. Similar observations have been cited by scientists
like Dashora e al. (2011), Naik et al. (2011) Fikreselassie et
al. (2012) and Kumaret.al. (201 8)
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Abstract
A field 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, yield and quality of garlic. The experiment was laid out in factorial
RBD design with three replications including four levels of potassium (0, 25,50 and 75 kg K,O/ha) and three levels of zinc (0, 3
and 10 kg Zn/ha). Results showed that application of K.Z,(75Kg K,O/ha+10Kg Zn/ha) significantly increased the plant height,
number of leaves per plant, fresh weight of plant (g).dry weight of plant (g) fresh weight of bulb (32.4g),dry weight of bulb (10.22
@), polar diameter of bulb (4.73 cm), equatorial diameter of bulb (4.72 cm), bulb yield (146.7 g/ha), volatile oil content in bulb
(0.40%) and non-significant effect showed in TSS content in bulb (42.51 "Brix). Therefore, the application of 75 Kg K,O/ha and
10 Kg Zn/ha gave maximum growth, yield and quality attributes and of garlic.

Keywords: Garlic, potassium, zinc, growth, yolatile oil
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Introduction Gwalior, (M.P.) during Rabi season of 2017-18. Mandsaur is
Garlic (4llium sativum L.) is one of the important situated in Malwa Plateau 1n western part of Madhya Pradesh
spice crop belong 1o family Alliaceac. The bulb is tunicate and  atNorth latitude of 23.45° 10 24.13° and 74.44° to 75.18° East
is composed of disc-like stem, thin dry scales, which are the longitudes and an altitude of 435,02 meters above mean sea
bases of the foliage leaves and smaller bulbs or cloves. The  level. The soil of the experimental field was light black loamy
cloves are enclosed by the dry outer scales having cloves in texture with low nitrogen (192 kg/ha), low phosphorus (7.6
consist of a protective cylindrical gheath, a single thickened  kg/ha), medium putassium(l45.0 kg/ha) soil having (pH 8.36)
storage leaf sheath and smallcentralbud(.Fanoqieta:‘., 2004). and EC (0.18 dS/m). The field experiment comprising 12
Potassium plays an important role in maintenance of cell  treatment combinations with the three replications was laid out
water potential because it regulates opening and closing of 0 factorial randomized block design with two factors. The
gtomata (Sinha, 1978), Biebl (1958) reported that potassium experiment consisted of four levels of potassium (0,25,50 and
facilitates water uptake by plants from the soil solution is 75 kgK.OMa) and three levels of zinc (0,5and 10 kg Zn/ha).
regulate by several factors including soil texture, moisture  The crop variety G-282 were soWn in spacing 15x10 cm with
conditions, pH, aeration and temperature (Mengel and Kirkby,  seed raie of 500 kg/ha. Uniform dose of nitrogen (150 kg/ha)
1980). through urea and phosphorus (60 kg/ha), through single super
Zinc is essential component and activator of many phosphate, potash and zinc nutrient were applied according o
enzymes involved in auxin biosynthesis and photosynthesis the treatment. Data were recorded for various growth, yield
(Romheld and Marscher, 1991) and their act as an important and quality parameters and statistically analyzed using the
role in plant growth and yield of garlic. Zinc is most deficient method of analysis of variance as described by Panse and
among all the micronutrients in Indian soils condition. Inmany Sukhatme (1985).
parts of India, zinc as a plant autrient now stands third in
importance next to nitrogen and phosphorus (Takkar and Results and Discussion
Randhawa, 1980). It plays ai important role as a constituent of  Effectof Potassiumon growth attributes

alcohol dehydrogenase and carbonic anhydrase in both Maximum plant height (30.84, 50.50, 71.13, 73.23
microorganisms an higher plants. It helps the utilization of ~ cm)at 3(), 60, 90 and 120 DAS, number of leaves (3.87, 6.58,
phosphorus and nitrogen in plants (Singhetal., 2002). 8.71.9.49) per plant at 30, 60, 90 and 120 DAS, fresh weight
(2.72,8.55,28.57, 67.00 g) of plant (g) at 30, 60, 90 and 120
Materlals and Methods DAS, dry weight (0.53,2.61, 7.08,30.14,28.13 g) of plant (g)

The experiment was laid out at the «Research Field of  at 30, 60, 90, 120 DAS and at harvest were recorded under

the Department of Plantation, Spices, Medicinal and Aromatic application of potassium K, (75 kg K,0 ha') followed by K;
Crops”, College  of Horticulture, Mandsaur, RVSKVYV,
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(50 kg K,0 ha") and lowest in K, (0 kg K,O ha') at all the
growth 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
growth and development of plants. The similar results have
also been reported by Magray et al. (2017), Ismail et al
(2014), Arisha er al. (2017), Sayed et al. (2012), Sakarvadia et
al.(2009) in garlic and A fiab et a/l. (2017) in onion.

Effect of Potassium on Yield attributes

Maximum fresh weight (28.5 g) of bulb, dry weight
(9.57 g) of bulb, polar diameter (4.72 c¢m), equatorial diameter
(4.42 cm) and bulb yield (139.3 g/ha) were recorded under
application of potassium in K, (75kgK,0 ha™) followed by K,
(50 kg K,0 ha") and lowest in K, (0 kg K,O ha") at all the
stages of yield attributes. The similar results have also been
reported by Sayed et al. (2012), Magray et al. (2017), Ismail et
al. (2014), Arisha er al. (2017), Sakarvadia et al. (2009) in
garlicand Aftab ezal. (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,O ha') and
lowest in K, (0 kg K,O ha"). These may be due to potassium is
essential 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
Verma and 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 loss
inplant,

Effect of zinc on 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,

Table 1. Effect of potassium and zinc on growth and yield of garlic
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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
(g) 30, 60, 90, 120 DAS and at harvest, were recorded under
application of zinc Z, (10 kg Zn ha) followed by Z, (5kgZn
ha” ) and lowest in Z, (0 kg Zn ha”) at all the growth stages. It
might be due to better growth and development of plant parts
in terms of plant height, no. of leaves. Application of zinc
might 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, a
component of some proteins and a compound needed for
production of growth hormones (auxins) like Indol-Acetic
Acid. Such improvement under increased availability of zinc
in rhizosphere might have resulted in greater uptake by the
plant consequently leading to a favourable effect on various
processes ofplant™,

The similar results have also been reported by
Rohidas ef al. (2010), Chanchan et al. (2014), Islam et al.
(2012), Sakarvadia er al. (2009) in garlic and Manna et al.
(2014) in onion.

Effect of Zinc on Yield and yield attributes

Maximum fresh weight (28.8 g) of bulb, dry weight
(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, (5kg Zn
ha") and lowest in Z, (0 kg Zn ha) at all thestages of yield
attributes. Similar results were also reported by Chanchan et
al. (2014), Rohidas et al. (2010), Islam et al. (2012), Nasreen
et al. (2009) In garlic and Manna ef al. (2014) and Trivedi and
Dhumal (2013) in onion.

Effect of Zinc on quality attributes

Maximum TSS content (38.25 *Brix) in bulb and
volatile oil content (0.32 %) in bulb were recorded under
application of zinc Z, (10 kg Zn ha'') followed by Z, (5 kg Zn

meat. Plant height (cm) No of leaves per plant Fresh weight of plant (g) Dry weight of plant (g)
30 60 90 120130 |60 (90 [120 (30 J60 [90 120 130 |60 [90 [120 TAt
DAS |DAS }DAS {DAS DAS |DAS [DAS |DAS DASAEAS DAS |DAS |DAS |DAS |DAS [DAS |harvest
Potassium
Ko 26.16 |47.77 [65.76 [66.58 [3.32 [5.06 [737 800 [2.03 441 |22.93 [53.01 [0.42 [1.35 [4.49 [1846 22.13
K, 29.90 |49.52 |67.91 [67.52 (349 [6.44 |7.66 842 |2.24 16.34 [25.40 [58.66 |0.47 |2.68 |5.60 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 10.48 |2.42 |6.42 [27.63 |26.59
Ky 30.84 |50.50 |71.13 [73.23 [3.87 [6.58 |8.71 949 1272 [8.55 [28.57 [67.00 [0.53 |2.61 7.08 [30.14 |28.13
SEm*+ 1036 (042 [0.72 [152 [0.09 o 10 [0.15 [0.18 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 (026 |0.28 043 10.54 (034 (095 [1.78 [327 [0.05 |0.22 0.30 092 [1.09

Zing

Z 28.05 14741 |64.06 |64.63 [3.3] 5.66 |748 [7.82 (2.00 [5.08 22.31 |53.27 |0.41 |1.81 [5.54 123:7_4_ 2273
2 29.43 15041 [70.71 [70.45 [3.5] 6.35 [8.07 |8.89 |2.53 [6.89 26.24 |64.09 (049 [2.34 |5.05 25.24 2_(»16
75 30.44 |50.73 |71.22 [72.60 382 648 [8.50 (934 [2.50 [7.65 2834 |64.46 |0.53 |2.65 6.27 12691 27&8

SEm+ 031 036 |0.62 [132 o008 0.08 [0.13 |0.16 [0.10 [0.28 053 1096 [0.02 [0.06 0.:09 1027 [0.32

(Dat5% 1091 [1.07 [1.82 [3.86 [0.22 10.24 [0.37 [0.47 [0.30 0.82 [1.54 [2.83 [0.05 0.19 {026 (0,80 [0.94
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Table 2. Effect of potassium and on growth, yield and quality of garlic
Fresh weight |Dry weight of | Polar Equatorial Bulb TSS conten t| Volatile oil
Tret. of bulb (g) bulb (g) diameter(cm) | diameter (cm) yiell]d (q ("Brix) content (%)
ha’
Potassium
Ky 23.3 8.40 3.94 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 4.72 4.42 139.3 41.63 0.33
SEm* 0.58 0.07 0.05 0.06 0.52 0.18 0.01
CD at 5% 1.70 0.20 0.14 0.17 1.53 0.54 0.02
Zinc
Zy 23.1 8.49 4.19 3.96 ‘118.7 36.64 0.23
Z 272 9.00 443 4.11 133.3 37.57 0.29
Z, 28.8 9.32 451 431 136.7 38.25 0.32 j
SEm* 0.50 0.06 0.04 0.05 0.45 0.16 0.01
CDat 5% 1.47 0.17 0.12 0.15 1.33 0.47 0.02
Table 3. Combined effect of potassium and zinc on growth parameter of garlic.
Treatment Plant height (cm) No of leaves per plant Fresh weight of plant (g)
30 60 120 30 60 90 120 30 60 90 120
DAS |DAS |90 DAS |DAS DAS |DAS |DAS |DAS DAS |DAS |DAS |DAS
KoZyg 23.17 |[46.50 [63.33 6290 |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
KoZs 2830 [4837 |67.20 |68.00 |3.73 5.17 7.20 8.40 2.33 |5.07 23.73 |52.33
K.\ Zy 28.87 (4933 |6433 6530 |3.47 5.67 7.80 7.83 208 |5.77 22.20 [51.11
K\Z, 29.61 |51.50 170.13 |70.80 337 673 7.93 8.63 2.55 |6.20 2607 |6242
K7, 30.13 |50.67 6927 (6927 [3.67 |6.74 7.97 8.80 21 |08 2793 |62.44
KoZy 30.15 |47.07 |6339 |65.13 3.23 5.97 7.77 8.10 2.10 |4.86 2237 |5533
K.Z, 3033 [50.40 [73.33 170.27 3.60 |6.73 8.30 8.87 2.80 |[7.35 25.67 |68.89
K.Z; 3048 |[51.10 |72.87 [69.40 [3.63 6.82 8.83 9.50 228 |8.37 28.83 |67.06
KyZy 30.00 4673 |64.67 [65.17 3.47 6.00 8.00 7.83 207 |5.77 2270 [54.71
KyZ, 30.77 |51.53 [73.20 |74.13 390 |6.83 8.93 9.97 280 |9.77 30.13 [70.22
K57, 31.75 15277 |75.53 |83.73 [4.23 7.00 9.30 1067 (329 [10.13 |32.87 |76.00
SEmt 0.62 0.73 1.24 2.63 0.15 0.17 0.25 0.32 0.20 10.56 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 pot assium and zinc on yield and quality parameter of garlic.
Treatment | Dry weight of plant (g) Fresh | Dry Polar Equatorial | Bulb | TSS Volatil
weight | weight | diameter | diameter yield | content | oil
30 60 90 120 At of of of bulb of bulb (gtha) | in bulb | con
DAS | DAS | DAS | DAS | harvest | bulb bulb (cm) (cm) ("Brix) | in b
() () (%
KoZo 0.40 1.29 | 4.26 17.44 | 21.07 1.76 3.91 21.97 51.87 0.40 32.61 0.21
KoZ,y 0.41 1.33 b 18.59 | 22.47 2.00 4.26 23.10 54.82 0.41 33.30 0.21
KoZs 0.44 1.42 | 477 19.36 | 22.87 2.33 5.07 23.73 52.33 0.44 33.92 0.23
K\ Zy 0.40 | 2.51 4.89 21.96 | 22.77 2.08 577 22.20 51.11 (.40 35.19 0.26
KyZy 049 | 2.76 6.04 | 2526 | 2547 2.55 6.20 26.07 62.42 0.49 36.64 0.33
K,Z, 0.53 | 278 |6.14 [27.63 2667 |2.11 7.03 | 27.93 62.44 0.53 [3678 | 0.34
Ko7, 0.42 1.68 | 6.52 26.55 | 23.33 2.10 4.86 22.37 55.33 0.42 37.81 0.23
KaoZ, 049 | 2.51 6.22 | 26.66 | 27.77 2.80 7.35 25.67 68.89 0.49 38.88 0.24
K.Z, 0.54 | 3.08 6.51 29.67 | 28.67 2.28 8.37 28.83 67.06 0.54 39.81 0.32
KiZg 0.41 1.77 | 6.49 29.00 | 23.73 2.07 5.77 22.70 54.77 0.41 40.95 0.24
KiZ, 057 | 297 Fil2 30.45 | 29.73 2.80 9.77 30.13 70.22 0.57 41.45 0.3¢6
KiZs 0.60 | 3.30 [ 7.65 30.99 | 30.93 3.29 10.13 32.87 76.00 0.60 42.51 0.40
SEmT 0.03 | 0.13 0.18 0.54 0.64 0.20 0.56 1.05 1.19 0.03 0.32 0.10
CDat 5% NS 038 | 0.52 1.6 1.89 NS 1.64 3.09 5.85 NS NS 0.40
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ha™) and lowest in Z, (0 kg Zn ha™). The increased in volatile
oil content of garlic due to application of zinc has also been
reported by Hatwal er al. (2015), Manna et al. (2014) Trivedi
and Dhumal (2013) in onion.

Interaction effect of potassium and zine

Combined effect of potassium and zinc exerted
significantly influence on growth attributes viz., plant height,
number 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
height, number of leaves per plant, fresh weight and dry weight
of plant (g), were recorded under treatment combination K,Z,,
Minimum plant height, number of leaves per plant, fresh
weight and dry weight of plant (g) were recorded under KZ,
Similar results were also reported by Sakarvadia et al. (2009)
in garlic.

Combined effect of potassium and zinc showed
significantly influence on yield attributes viz., Maximum fresh
weight of bulb (g), dry weight of bulb (g), polar diameter of
bulb (cm), equatorial diameter of bulb (cm) and bulb yield (q
ha') were recorded under treatment combination K,Z,.
Minimum fresh weight of bulb (g), dry weight of bulb (g),
polar diameter of bulb (cm), equatorial diameter of bulb (cm),
number of cloves per bulb and bulb yield (q 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
amount of TSS content in bulb ("Brix) and oil content in bulb
(%) were recorded under treatment combination K,Z,.
Minimum 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 be
concluded that application of potassium and zinc influence the
growth, yield and quality of garlic. The growth, yield and
quality of garlic can be increased by application of K,Z, (75 Kg
K,0/ha+10Kg Zn/ha) should be advocated for garlic.
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