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ABSTRACT

This study was conducted to investigate morphological characteristics of Korean local garlic varieties and
to define the genetic variability and the correlations among the characters associated with yicld. The plant
height, the leaf sheath diameter, the number of leaves, and bulb weight were significantly incrcased in the
garlic plants from heavier seed bulbs. The proportion of six clove bulbs was more than 60% in Scosan
variety and this was not related with the number of cloves in seed bulb. While more than 70% bulbs in
Jeoksung and Danyang varieties cultivated in paddy field were composed of 6 or 7 cloves, majority of the
bulbs of Euisung and Danyang varieties cultivated in upland were composed of bulbs with 7 cloves or
more. The highest genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV)
were observed in bulb weight. GCV and PCV also showed high value in leaf sheath diameter. Thus, there
is a greater scope for selection of these characters. The small difference between PCV and GCV values in
plant height indicates that the environmental influence would be limited in this character. High heritability
was observed for plant height (56.76%) and bulb weight (45.95%). And the weight per bulb (34.24%)
exhibited highest genetic advance followed by leaf sheath diameter (18.8%) and plant height (9.61%), and

those would be the ideal characters for selection.

Key words: genetic variability, garlics, genotypic coefficient of variation (GCV), phenotypic
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Table 1. Effect of seed bulb weight on morphological characters and bulb weight in Korea local garlics

Variety Seed bulb Plant Leat sheath No. of No. of Bulb
weight(g) height(cm) diameter(mm) lcaves clove/bulb weight(g)
Seosan 20~30 63.0 9.8 6.8 5.9 27.0
40~50 67.2 1.6 17 6.3 35.0
Jeoksung 20~30 68.3 12360 64 35.3 -
40~50 68.0 129 6.4 7.1 29.1
Danyang 20~30 66.1 10.7 6.6 6.4 25.9 B
A* 40~50 84.8 15.6 6.6 7.2 36.7
Danyang 20~30 65.7 11.8 6.7 6.2 29.1
B** 40~50 70.4 12.2 6.6 6.4 34.6
Euisung 40~50 757 13.3 6.4 7.0 42.5 o

* cultivated in paddy field
** cultivated in upland
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Fig. 1. Distribution of bulb weight in Local garlics.
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Fig. 2. Distribution of clove number in local garlics.
A : Seosan variety B : Jeoksung variety C : Danyang padd

[ six clove seed

&4 seven clove seed

y variety D : Danyang upland variety E : Euisung variety
£8 eight clove seed B8 nine clove seed

- 268 -



3. FF AU A JAUF vRe I

vt Ao ute} JQAFTF G2 T Q)
A7t Ao RIH o oju gt F&Fe vl A&
Solry] fate] A A3 229 Eot

Aatetes ¥ e] 67020 RE FF3AE 7 Tl
€ AFdHEe] 6% A7 66%F AA &AL, F
T QlHo] 72 A g RFIHAE A+ T 2
et L AT 7Fo| 24%2 AT 6Fvhs 60%
ol g wj§ R uE&E BEIHAG. T AAF
7} 8% AE= FF AUGTY FUT 8F 0] 2%0]
3L, 6% 0] 64%°IATHLH2 A). HAdvts9] A+
FT7678% S 4FIAAE A AFY 6Fvisel
47~55%% A &+Y 3, 70} 25% 2, 8Fo] 10%
Welg 27 Ad# 9 gAgle]l FAS BEXE Ve
Wrh1d2 B). @ = vtsd AF QUL EX
g B9, T 9" 6K & 7&EvtEo] 40%E 7}
A Bolq, BF TR E 6%o] 46%, 7Z0] 26%0°)
Rom, T 8F M & 9%o] 32%2 7t WUTh
ol g} ol ©rF = wiEdM e T AUV B
2 Aol AFFE B Aol ot ¢ B ¢=
%l%’iﬁ}(l%P C). @k & npgo T4} 6.78%<

- APl HE7L 6,759 ulse] iEEo 2 FT

7} 620l A% E 68%, T3 T2 M e 79%, & 8
Zol A & 64%°]ATH Y2 D). vkl Ae 7.89
Zo) B2 71 70%U 9 2 ot i vlE) 27 <
HE7h BT 1™h2 E).

o]zt #o] FFo QIAFTL Ao 1A Fo A
A Qs vy FEAUFET ZTRA ¥
Aot

4. &4

™

A

AT A EANE T A3} H2A B
€ Hieh Zo] TFAA B AT FHEAL] 247
137.54, 63.192 7} A Yetw®n, 2739 #3 %
AR 99.94, FAEAE 567302 A Uyt B
AY ¥olAlFe RE SANA §18 HolAFH
o =2 %S YElD, BEY dolAF Y fdol
AF7t FFAA 36.17%9} 24.52%2 7 Ekon,
olglgt A3y T3 GCVe PCVIL 7} ke
Vijay(1990)2] E o} dX3tt 42BN E &
Ha WHo|AF7) 23.16, FHM) A7} 1454 o2
2 @2 vetdled, ol o] B E° H& ¥4
g oS /g e A g Augtt 24L& BEY
HolAla7t 4, QUFEG Fgtov 17 ¥
Eot 2% 5 JHS vl #49
7“ C]-EC}E A’é‘ ?——_} T 9\15}
o2 FHAHNAF(GCV)S FH A
(PCV)9] glo] fAlstthe A2 ol8jd EHEL &
B9 %ol Atte AL grigrt. ol Ade
A o] Singh(1981)¢} Mehta(1956)¢] vl ol 4], Maity
5(1989)7} A 7} ol A} -12] 31 Paramasivan 9} Rajasekaran
(1980)°] green gram (Vigna radiata L)ol| A B33} 8} g1
o fAE e 2HelM 56.76% 2 M %k A
ol Al FAHo Aol #UdE T 2
o] frHHo] 4595%9 39.4%% E3kov d4 &
AL 27.74%, IH S E 20.13% 2 k3t @t).
Lerner(1958), Nandpuri 3-(1973), Vijay(1990), Johnson
51955091 o3 FAHo] F & BT o] &
Haolm 1A W g n P 0% 48
@ Aol @ Relgn S
FFE FAH AW Fho] 34242 7Y B, FA

Table 2. Variance components, phenotypic coefficient of variation (PCV), genotypic coefficient of variation (GCV) and
heritability (H) and genetic advance expressed as per cent of mean (GA%}) in garlic

Characters Variance components . GA
Phenotypic Genotypic PeVE) CEV%) H(%) (% of X)

Plant height 99.94 56.73 14.52 10.94 56.76 16.98
Leaf sheath

diameter 7.59 2.99 23.16 14.54 39.40 18.80
No. of leaves 1.30 0.36 16.82 8.86 27.74 9.61
No. of

clove/bulb 1.00 0.20 15.55 6.98 20.13 6.45
Bulb weight 137.54 63.19 36.17 24.52 45.95 34.24
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Table 3. Estimates of simple correlation coefficients among five characters in garlic

Plant height 0.667** 0.293** (0.335%* (0.589**
Leaf sheath
diameter 0.359** 0.335%* 0.631**
No. of leaves 0.189ns 0.250*
No. of
clove/bulb 0.387**
*x* Significant at the 5% and 1% level, respectively.
Hx 45952 a8 £ &S el e, ole + 54E A6t ol &3t fAWel g £ AE
o F¥83 {4 I8 goe HAINDY B BEd FRAAE 1HEY] st FAFA LN
29 dASAG. KA Ans FAHo| 5L G R
Yetl e A2 A7H AR s AuiHe ¥4 LA G =, g ke A rde 75
So 5402 deA AchPanse, 1957). EF 2% A7t #AE ol 20 A, G27Ael Ao
o gAY e 567602 7Y wRo, U4 Au o 95E WD, FERE FAL PR
% 16982 FF I 27 Hlgt & Fge v v A vbselA e F A Bo] gl
Bhch ol sh 2ol we Aol G4 B HAA 2 qauEe A2ARFE FFAAF 4B
A8 ZE dEiE e okyr, ode Wi o] 6%uzol 60%ol % AL L. HYrks
Johnson $(19552)2) Ao stE L} o]} e 54 7 Wk o 6,7%0] 70%0] Aol AT, T
S MAHA FAxe Qstel Auisle Aoz W vkt oY uks & 7%e] 4 nhizo] 70%0] 4
o AR} < ZA 3o
geb B AFATNA St HYHQA BA 7} 3EAY Mol AZS AN AGTE TEOIA 7}

R TF FAHe] 4595013 FAHA AEI} 3424
olng 3ol AR A& A ALFUA WLE
#7t & Ao Atgdtt

5. 48AF €4

TE5T 27 427, dF QTS
2 EY 333 2o 2%, dxAL 75
Foldt o AAE AR, GEAHR TF A
r=0.6312.2 7}4 ¥& 4% & JYehl, 233 +
ol e 1=0.589 o} om, FFH AHFA &
r=0.387, £ 53 gLl r=0.2502.2 5% A
ol A#-g Bt o3 BAe TE o #HU1963).
2(1967), &3 FE(1977) 9] vhE2) AR YKol
FB 3 Aol HTFFol e Buet Y3 ATtH

o

Ao
Ly

=)

g Age T AAFehse T mE 34

- 270 -

T wskon, 2R E &
o ol @ A FE0 42
97t Wrbe AL ou3in, }_%Oﬂf‘i\: 53
Hol A4 fA8 WolA g a7t Ho &7
o] dgo] APt A & F Ut

4. 2R3} T3] §8 2 o) 242t 56.76%, 45.95% 2 =
gtom SAA AR LTFo] M424%2 AY ¥
UL FE2AH 23 KA AR 188%,961%
olmR TN 249 Alte]l 7} AAAA A
ojt}.

A2 ey
A A Aol

Allard, R. W. 1960. Principles of Plant Breeding. John
Willey and Sons Inc., New York. pp 92-94.

WA =, A EL o] 55 1980 vk EF E 1A AT
Y ANADY AY. PAAE :211-218.

Burton, G. W, 1951, Quntitative inheritance in grasses.
Proc. 6th International Grassland Cong. 1. 277~283.



Burton, G. W. 1952, The immediate effect of grametic
relationship upon seed production in pearl millet(Pennisctum
glaucum). Agron. J. 44 : 424-427.

A A4, AL 1997, F0 A Fohsel 9
HEH. F9d SARGAT 240 15

Hanson, C. H., Robinson H. F., and Comstock R. E.
1956. Biometrical studies of yield in Segregating Populations
of Korcan Lespedeza. Agron. 1. 44 1 424-427.

Johnson, H. W., Robinson H. F., and Comstock R. E. 1955a.
Estimates of genetic and enviromental variability in
Soybean. Agron. J. 47 : 314-316.

Johnson, H. W, Robinson H. F., and Comstock R. E. 1955b.
Estimates of phenotypic and genotypic correlation in
soybeans and their implication in selection. Agron. J.
2 477-482.

HEFE 1977, vbs 9
Oﬂﬂ}"i}%’i) 23 1 227-290.

A& o5 1977 vks AU E ] wHH LS

6\}%2} 18(1) : 36-39.

S1967. vhEFRRINY AV YK R FF

A g A85d =83 1199~ 104,

0] &, ZokZ, oW A 1977. upyol HHFEY F
EAT fAdE dE5F3A 903) 158-162'
M. 1958. The genetic basis for selection.

John Wiley and Sons. New York pp 57-65.

Maity, T. K., Sengupta D. K., and Som M. G. 1989. Genetic
variability and correlation studies in ginger. Indian Agric.
33¢1) @ 31-38.

Mann, L. K. and Minges P. A.

FRAWe]. AR =LA

¢

°

°]

o oy H)l

—_

2 o oX

.

Lerner, 1.

1958. Growth and

- 271 -

bulbing of garlic (Allium sativum L..) inresponse to storage
temperature of palnting stocks, day length, and
planting date. Hilgardia 27 : 385~419.

Mehta, K. G. and Patel P. H. 1985. Genetic variability
and path analysis in garlic. Madras Agric. J. 72(12) :
691-695.

Nandpuri, K. S., Singh S., and Lal T. 1973. Studies on
the genetic variability and correlation of some economic
characters in tomato (Lycopersicon esculentum L.). PAU.
J. Res. 10 : 316-321.

Panse, V. G.
in relation to plant breeding. Indian J. Genet. 17 :
318-329.

Paramasivan, J. and Rajasekaran S. 1980. Genetic vareiability

1957. Gerenetics of quantitative characters

in green gram (Vigna radiata L.) Wilczek. Madaras Agric.
J. 67 : 421-424.
ERBEAR, FEHIEIE. 1963. = v = 7 OWEZCEIT 5
[ fEERS] K/AMCOWT. FRBE 8 8 ¢
118~122.

SAS Institute. 1988. SAS/STAT users guide, release version
6.03. SAS Inst., Cary, N. C.

Singh, R. P. 1981. Genetic evalution and path analysis
in garlic. Madras Agric. J. 68 : 618~622.

A5, HEE, 01714, §#29, ol 7. 1988, d =
shsel 38 2 27 A4S R 3 0
e g FAEEF 30(0) : 41~52.

Vijay, O. P. 1990. Note on genetic variability in garlic
(Allium sativum L.). Ind. J. Hort., 47(4) : 431-433.



