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pod,l000 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 (%),oil
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 ofvariance
was calculated as per the formula suggested by Burton (1952),
Heritability and genetic advance as per Hanson et.al (1956)
andJohnson et 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 (PCV 22.5 6, GCY 2l .3 6) followed by straw yield per
plant (PCV2 I .63, GCV I 8.23), dry matter content (PCV I 9.06,
GCV17.09), biological yield per plant (PCV17.97,
GCVl5.89), This indicates the presence of suffrcient 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 naffow 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 behavioq
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 t0 -
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 reporled 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 ( I 7. 83), followed by number of pods per plant ( l7 .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 lirr ntrnw yloltl pct plfnl
(31.66%), followed by dry mattcr contont (31,56%), protfln
content in seed (30.8U%), biologicul yioltl (28,95%) lnd
number of pods per plant (26. 05%r ). H i gh horitabl I lty oouplad
with high genetic advance was observod for thg rbovo
characters indicating that these characters sro gov€rnod by
additive gene action, hence there lies a good chanoo ol'
improvement in these traits through direct selcction In tho
present material. Similar findings were reported by Datta &nd

Chatterj ee (2004) Naik (20 I 2). Narolia e t. al. (20 | 7 )

Correlation and Path Studies
The estimates of genotypic correlation coefliciont

were higher than their corresponding phenotypic cor€lation
coeffrcient values for most of the characters undcr study
(Table 2 and 3). Phenotypic and Genotypic level envisagod
that biological yield was having significant and positivc
correlation with chlorophyll content of the leaves, number ol'
pods per plant, straw yield per plant, 1000 seed weight, dry
matter content of the plant as whole and seed yield pcr plunt
while negatively correlated with the harvest index. Howcvcr.
biological yield per plant too showed positive and signifieant
correlation with plant height and number of branches per plant
only at genotypic level. Similar associations were observod
for straw yield per plant, number of pods per plant which tur
exhibited positive and significant correlation with numbcr o1'

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 correlatod ttt
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 conelation with
protein content, plant height, dry weight at flowering pharo,
1000 seed weight, dry matter content, harvest index and cood

yield per plant at genotypic level. Protein content in thc sood,
too exhibited positive and significant association with numbor
of branches per plant , number of seeds per pod at both
phenotypic and genotypic level. Plant height was havlng
positive association with 1000 seed weight, dry mattor
content, seed yield per plant in a significant mannor both at
phenotypic and genotypic level. Genotypic path analyrlr
(Table 4) of the different characters revealed that blologloll
yield had highest positive direct effect on seed yiold por plrnt
followed by harvest index, dry matter contont, chlorophyll
content in leaves, number of seeds per pod, dry wolght lt
flower initiation, number of pods pcr plunt, l(X)0 loocl wolght
and number of branches per plant, Thc rtruw ylold por plattl
and pod length had the highest negutivo dlroct ofl'oot on restl
yield followed by days to 50rZo lloworing, plnnt holghl Entl

protein content in seed. Phcnotypic puth ntlulyrh ('Iable 5) ttl'
the different characters rcvculotl lhnt bklloglottl ylold por plant
had highest positivc rliroct allbcl rttt reql yloltl por plant
followed by harvcst intlcx. tlry wciglrt tl lluwot' Inltltttlott,
chlorophyll contont itt lcuvcl, tttttttltet ol'hlttttcltor por plnnt
and 1000 sccd wcigltl, Slnrw yieltl per plttttt rtrrtl ;rlrtrrl lrolglrl
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T-able2' Genotypic correlation coefftcient ofyield and its component characters of fenugreek

irl%levelofsignir@

Table 3. Ph,cr,iirirciiir -_ haracters offenugreek
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Table o1 and ield characters in
Character Mean t(ange PCV% GCV% Heritability

(BS) %
Genetic
Advance

Genetic advance asMin. Max.
Plant height (cm) 65.91 46.20 74.83 9.89 8.74 78.2 10.50

t13
15.93\u. or orancnes/plant 14.60 11.23 t6.20 10.99

2Ls6
6.42 34.2Ory weight * nower

initiation(g)
386 2.23 s.27

7.73
21.36 89.7 1.61 14.70

, untorophyll content in
leaves (SPAD Unit)

54.11 45.47 59.47 7.19

r3.0s

6.71

tL86

6 /.1 6.98 t2.89
No. of oods/olant 66.74 51.10 80.14 96.7 t7.39

r.53
26.05\u, or seeos / pod 15.50 13.86 17.47 7.32 592 65.4Pod length (cm) rt.l2 982 12.19 710 351 244 040
9.87

ffi 37.13 26.20 46.83 17.97 r5.89 78.2 t0.75 ?R O{

Prnfpi
24.92 13.50 33.62 21.63 18.23 7r.0 7.89 31.66

30.88
18.91 14.03 ?5 5? 15.46 l5 ,1 96.9 5.84L/4ys to )U"/o llowenng 48.41 43.67 53.33 519 4321000 seed rx't l'-\ 14.41 I 1.10

694 356 71s
r y.I0 r4.08 12.91 84.8 J.)) 24.63ury rna[er content (g) 56.48 39.53 7s.23
50.24

r9.06 17.09 80.4
34.t9 27.89

r7.83
16. 16 12.32 58. I

68.9
6.62 19.36yrelo /plant(g) 12.49 9.77 r7.03 r6.02 13.30 284 22.73

i* I % levol ofsigniljcnnco 5% lcvcl ofsignificance
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k* 1%level

0 010 0.000 -0 001 0.039 -0 085 l.l l7* * 0-822* -0 018 0 034 -0 001 -0 038 0 4gg**

MahendraGujaaP'P'SinghandI.S,Naruka, IndianJournattr./'Arittttorti(ultu,r,yt,l. l.l(t.:);gt-11)

cd yicld pcr pktrr

ofsignificance 5% level ofsignificance

level ofsignificance 57o level of signifrcance

Table

References

101

th coefficient ofyield and its com haraclerc nf
Chdacters Platrt

height
(cm,

L\O. OI
bmnche
s/ pldt

Drywt al

flower
initiation
(e)

Chlorop
hyll
(SPAD
TInit)

t\o. ol
poos/
plmt

No. of
seeds/
Pod

Pod
length
(cn)

Biologrc
il
yield/pla
ntlsl

StBw
yield per
plant

rrolern
cootent in
seed (%)

Days to
s0%
flowering

1000
seed wt
(e)

Ury
matter
content
tsl

Hryest
lndex

Plaot heisht (cm) -o 0'19 0c 0.014

-0.005
0 0t? -0 004 0 000No of bmches/ plant -0 {t 0 046

004 -0 r89 -U 0 003 0 018 -0 -0 067
Dry wt. flower initiation
(st -0 017 -0.004 0 064 -0.004

0.000

0 001

-0.00 0 5ll** -0 003 0 001 0 009 -0 002 0 020
0.003 0 005 0.290 -0 103 -0.002 -0 001 0 008 -0 002 0 0199rlorgplytl lQlA! !!il]Wrpods/ptmt

-o 027 o ot2 0 049 -0 006
-0 019 016 0.014 0 017 011 0.000

0.002

-0.001

0.001
0.749** -0 001 00t7 -0 002 r48

No ofseeds/nod -0.010 00( 0 026 -0 005

.0 002

-0 623** -0.002 0 005 o 0r2 -0.004 -0.22
Pod length (cm)

-o.021 -0.002 0 020 -0 00t

006 o 230 -0 005 -0( 0.006 0 007 -0 0( o 121
0 001 0 017 0 113

I 790**

0 031 -0 002

-0.001

0.006 0.006 -0 002 0 143!nt(g) -0 026 0 013 0 010 o 021 -0.013
.o.ot2

0.000
0.000

0 001rm) .0 017 00( 0 008 0 020 -0 006 -0.31
Protein content in seed
(%\ -0.008 o 0t7 0 014

-0 001 I ?05** -0.874+* -0.00t 0 001 013 -0 -o 463
0.028 -0 00s 0 001 0.004

-0 003

0.338*

-0 190

0 858*

-0 075 .0 007 0 002 0 008 -0 004 0 143Days to 50%
flowering 0 007 -0 001 0.020 -0 020 0 003 0.000

0.001

0.001

0 109 0 000 -0 035 -0 012 0 002 -o 164t000 seed wt (s) -0.0,{4 0 0t2 0 016 0.025
Ury matter content fo' -0( 0 008 013 00 -0.008

0 006

0 005 I r36*
-0 348* -0[ 0 013 0 033 -0( -0.059

HNest index
0 009 0 001 0 020 -0 012

-0 003 0 008 t4 -0 009 -0 064
0 000 0 004 -l 025*+ 0 655** -0 002 0 009 -0 003 0 001 0 617*r*x 

1o/o level ofsisnificance *



MahendraGujarP.P'Singhandl.S.Naruka,IndianJournalofAridHorticultureVol'1j(1-2):98-102

B iot e ch., 5 (4): 453 -457'

Narolia, S. L., Meena, M' L' , Atal' M' K' and Verma'

Niharika. 2017' Genetic variability' heritability and

g"""ti" advance in Fenugreek (Trigonella foenum-

Eiu"""m I. .) Genotypes 1nt' J' Pure App' Bio Sci'' 5

(6):452-4s8'
Panes, V.'G' and Sukhatme, P' V' 1985' Statistical Method for*"--' "Agticutture 

Worters' Indian Council of Agriculture

Research,NewDelhi, 155'

eru3uputi, O. e., Ruuind'ubuUu, Y' and Prajapati' B' H' 2010'

Genetrc vanability and haracter association in
rnat

Sharma, seed

yield and its component characters in fenugteek

(mgonella fo"'ui-g'o""'m L )'. Journal of Spic es
'and2romatic 

CroP s, 17 (2): 69 -7 a'

Wright, S iSif . Conelation and causalionJ' Agric' Res''20:

557-587.

t02



ffi
nnunonncuEunE-^

!Y:Y!!!4II!:-

Effect of Potassium and ztn
garlic (AU

(Received: 24'01 '/ut6; ^uuePLwe' 
"'-- '

Keywords:

Sukhatme(1985)'

1980). ---^-anr onrl activator of many
Zinc is es nhotos.nthesisZinc is es photosynthesis

cnzymes *uo]]?d as an importantcnzvmes involved as an imPortant
( R o mhe l d and Mats onsr'- 

-i 7'^' /r'" ^'1i.. Zirc ismo st d efi ci ent

llfiTffi''1fiJ'ffi ilffi d{i-r**:"11xfi i;lf"ffiJ
I,'lll,[o""?il"tiltT"l'ii"iti"i'i"f 

itu""*;f 
3iHlJTffi '*umon g all the mrcronuu*":::'j:'-:;;;i now stands third i1

t"u- "-f 
t1d'::_1_'i: ' (r"Yl.^1*oar$ of lndia, zinc s (Takkar and

importance n"l^t. t: aconstituentolimnortance next to aoonstituentof
Ituntlhawa, I 980)' It ptav"'l'j":"^:;;;i" 

anhvdrase in both

ll,:l,tii-l;l;llJ;i1!Ti;lili*'llm*tlm,#'"1""i1nlcohol dchydrogenase ?flo varu""'' ---l 
utilization of

'i.i,',"e"' 
i im 1 1n 

h i eh1 :t"Tt:; l ::i'llil"r*r,.rn i c roorgtr n t slrl s 4n r t t 5r rw' 

Jru]ri* ts*gi, 
-"t 

ot., zoozl.
phosPhorus und nitrogen

Mutcrluls rnd Mcthodsrsrnd Mct'hods -'^:4outatthe"ResearchFieldof
'l'hc oxpcrimcnt yas ft9 ^^ rrr-,lieinal and Aromatic

,n.,,,n,,1H.'"tH'ffi i;-ii..t-',",.":'Hil'il*::lti8t+TI h c I ) c p u r t rn c 
l 

t 
"' 

n].1." t?l 
i"rir'J"tr,u'' ilut'Jru"t, RV SKW'

('rttPs", ('tlllcgc ttt I

'74



Monu' I' s' Naruka' K' c' Meena' Aiay Haldar and PP-singh, Indian Journat of Arid Horticulture vol. t 3 (t-2); 24-ztl

(50 kg K,O ha') and lowest in K" (0 kg &O ha-,; at all the
ed to the fact that application
availability of potassium but

Effect of Potassium on yield aftributes
Maximum fresh weight (2g.5 g) of bulb, dry weight

\2 17el ofbulb, polar diamete-r (.72 cii,equatortat diameter
@.! cm) and butb yield (139.3 q/ha; werl recorded under
application ofpotassium in K. (75 kg KrO ha 

,) 
followed by K,

(50 kg K,O ha') and lowest in K" (0 kg K,O tu'1 ut utitt"
stages of yield attributes. The similar resulis have also been

1? QUt2),Magray et at. (2017),Ismail e/at. L (2017), Sakarvadia et at. (2009) ingat Ol7)inonion

Effect ofPotassium on quality attributes
Maximum TSS (41.63 oBrix) 

content and oil content
(0.33 %) were recorded under a plication of polassium levels
in K, (75 kg K,O ha,) followed by & (S0 kg K.,O ha,) anJ
lowest in Il (0 kg KrO ha ';. These may be duJo potassium is
essential for production of oil and fats. Similar results were
also reported by Sayed et ,al. (2012), Arisha et al. (2017),
Ismail er al. (201\ in garlic ana Oesuk et at. 12OOe) and
Verma and singh (2012) in onion.

,, Potassium plays an important role in maintenance ofcel water potential because it-regulates opening and closing of
:l:Tii? (Sinha. I e78).-Biebr, re58 repbrredihrr poturriurn
racllrtates water uptake by roots and reduces transpiiation lossinplant.

Effect ofzinc on growth attributes
lVlaximum planl 

-height (30.44, 50.73, 71.22,
72.60cm) at 30, 60, 90 and 120 DAS , number of leaves (3.g2.

6.4!,.|.:!,-T_\ yey vlant at 30, 60, 90 and 120 DAS, frcsh
y^ere]it (2.50, 7.65,28.34,64.46) ofplant (g) at 30, OO, qO anJ
I ?opA_S. {ry weight (0. s3, 2. 6 s, e bt, ze.",h, 27 .28)' of ptii
(g) 30, 60,90,120 DAS and at harvest, were'recorded under
application of zinc Z, (10 kg Znha,) followe d by Z, (5 kg Zn
h1' 

) 
a1d lowest inZo(0kg-Znha) atall the growtfr stages. It

might be due to better growth and developmJrt of phnt p"rt,
in.terms of plant height, no. of leaves. npfiication of zincmtgnt nave lncreased the av
nutrients for plant metaboli
resulting into op
In addition, zinc
component of some proteins
production of growth hormones (auxins) like Indol_Acetic

nder

ff;
The similar results have also been reported by

l:lt!."r:t at. e0r0), Chanchan et al. (201i), rstam et at.(2012), Sakarvadia et al. (2009) in garlic andMarna et al.(2014) in onion.

Effect of Zinc on yield and yield attributes
Maximum fresh weight (2g.S g) of bulb, dry weight

\2 
3^? g of bulb, polar diametei (4.51 cmJ equatorial diameter

(4.3-1 cm) and bulb yield (136.7 qlha1 ieri recoraed under
application of zinc Z, (10 kg Znh;\ followed by Z, (5 kg Zn
ha') and lowest inZo(0kgZnhd') at all thestages of yield
attributes. Similar results were also reported by Chanchan et
al. (2014), Rohidas et al. (2010),Islai et al. liOtZy,Nasreen
et 

-al. 
(2009) In garlic and Manna et al. (2014) ind Trivedi and

Dhumal (2013) inonion.

Effect of Zinc on qualify attributes
Maximum TSS content (3g.25 oBrix) in bulb andvolatile.oil content (0.32 %) in bulb w".e iecorded under

application of zinc Z,(10 kgZnht) followed by Z, (5 kgZn

Table 1 . Effect ofpotassium and zinc on growth and yield ofgarlic
Treat. Plant height (cm) r\o or leaves per plant Fresh weight of plan o\ Dry weight of plant (g)30

DAS
60
DAS

90
DAS

t20
DAS

3C)

DAS
60
DAS

90
DAS

120
DAS

30
DAS

160
DAS

le0
lpAS

120
DAS

JU

DAS
60
DAS

90
DAS

r20
DAS

At
harvest

K, ----l 26-16 tt1 11 65.76 oo.5u 3.32 506 800 2.03
1'rA

LA1
K 29.90 49.52 67.91 67.52 349 6.44 7.66 8.42 6.34 25.40

042 1.35 4.49 18.46 22.13

K2 30.32 50.27
0.41 2.68 s.69 24.9s 24.970y.64 69.s7

I J.ZJ

6.57 833 8.82 2.39 686 25.62 63.7630.84 50.50 7l.r3 6.42 27.63

SEm+
J6/ 658 8.71 949 2.72 6)) 28.s7 67.00 0.53 26r 7.08

0.10
28.13

0.37
1.36 042 072 1.52 009 010 015 018 0.12

a34
032 0.61 l ll 002 0.07 c 3l106 z5 ll 4.46 026 028 043 054 095 178 3.27 00s 0.22 0.30 092 t.09

lLn -
26J6
27.2t1

0.32

o:tu -

q
6.8e 

I

7.6s 
I

128 I
)n, I-'"' 

I
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Table2. Effect of ium and on

Table 3. Combined effect of m and zinc on rameter of

Table. 4. Combined effect of asslum anO zrnc on

Volatile oil
content (%)Dry weight of

bulb (g)

Plant heieht (cm)

21.0'7 i 1.76
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ha ') and lowest in Zo (0 kg Znha-). The increased in volatile
oil content ofgarlic due to application ofzinc has also been
reported by Hatwal et al..(2015),Manna et at. (2014)f.lu"ai
and Dhumal (2013) in onion.

Interaction effect ofpotassium and zinc
Combined effect of potassium and, zinc exerted

attributes viz., plant height,
weight and dry weight of

Minimum plant height, nu
weight and dry weight of plant (g) were recorded under IlZo
Similar results were also reported by Sakarvadi a et at. 1ZO0e\rn garlrc.

Combined effect of potassium and zinc showed
signi*"ig i1OI
DUIO

ha-') were recorded under comUlnatlon f"1.1
weight of bulb igi,

ameter of bulb (cm),
q ha-') were recorded

zo
Combined effect of potassium and, zinc showed

significantly influence on quali^ty attributes u,:r., fSS content
in bulb ('Brix) and volatile oil content in t"fU-iXl. Maximum
amount of TSS content in bulb ferix; and oil tontent in bulb(%o) were recorded under treatment combination KrZ,
Minimum amount of TSS content in bulb (erix; una'oifcontent p _!"lb (%o) were recorded under freatment
combination I! Zoin garlic.

On the basis of one year research it could be
concluded that application
growth, yield and quality
quality ofgarlic can be incr
KrO lha + l0 Kg Zn/ha) should be advocated for garlic.
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