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The impact of location and planting time on the morphological characteristics of the

domestic ecotype of garlicAllium sativumL.)

$OPD 0HPVadrana Komlent, Ezana Nefer , PDP R2Y L U
Aleksandra Govedarica /X pi 0

izvorni znanstveni ratbriginal scientific paper)
doi: 10.32779/gB.5-6.3
Citiranje/Citatiort
Abstract

Garlic is one of the oldest cultivated species, with a characteristic smell and taste. This paper aimed to
prove the impact of the production location and planting time on morphological traits of the bulbs of the
GRPHVWLF HFRW\SH RI JBdioielLdettihy B théoékpeNrReXitL the morphological
FKDUDFWHULVWLFV RI WKH EXOE SODQWLQJ PDWHULDO RULJLQD
material was planted at two locations (Bijelo Polje and Hodbina) in two planting terms: autumn and
spring planting terms. According to the results of this research, we can conclude that the traits of the
bulbs of the domestic ecotype of garlic were influenced by cultivating location and planting term.
Average values for all tested parameters were highéhe Bijelo Polje location and in the spring

planting time, but these differences were not all statistically significant

Key words: garlic, ecotype, location, planting tim@ RUSKRORJLFDQ FKDUDFWHULVWLFV
Introduction

Garlic (Allium sativumL.) is a traditional species inour country and its surrounding area with a large
amount of local populations, produced in almost every garden, and is one of the most popular species
from theAllium genus. It is produced on 16.8 million hectares in the world with an average yield of 17

t/ha (FAOSTAT, 2023)t is used imutrition, asa condiment, and as raw material for phytoformation
'"HVSLWH WKH HFRQRPLF DQG FXOLQDU\ YDOXH RI JDUOLF LWV F
SUb®wLO\ WKH VHOHFWLRQ RI SODQWLQJ PDWHULDO 'XH WR WKH

13'3aHP DO 9% Uiversity af Mostar, Agromediterranean faculty, University Campus, 88 104, Mostar, Bosnia
and Herzegovina.
* E-mail: alma.memic@unmao.b@orresponding author).
2.8 AGUHGQMD &N R O/DFitaRBQ BBL4AP0 Kodjic,Bdsnia and Herzegovina.
S8QLYHUVLW\ LQ (DVW 6DUDMHYR )DFXOW\ RI $JULFXOWXUH 9XND .DUDC
40HPLU $ .RPOHQPDPRMWUHU( *RXPBLAIRESKINe impact of location and planting
time on the morphological characteristics of the domestic ecotype of gdliior{ sativumL.). Glasilo Future,
8(5-6), 3342
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LV SURSDIJDWHG H[FOXRMMTEXIWIHWDWLYH®R®XU FRXQWU\ DQG

REWDLQHG WKURXJK FORQDO VHOHFWLRQ RI ORFDO HFRW\SHV (

HW DO 3URJUHVV LQ JDUOLF FXOWLYDWLRQ UHTXLUHV WKH HYL

DGDSWHG WR GLIITHUHQW DJURHFRORJLFDO FRQGLWLRQV $]JLPL I

7KH PRVW FXOWLYDWHG SRSXODWLRQV LQ RXU DUHD DUH GRPH)
YHU\ UHVSRQVLYH WR WKH FKDQJHV LQ HFRORJLFDO FRQGLWI
UHTXLUHPHQWY WR DJURHFRORJLVDWHARYWURRB PHR) WD G XFIKOQG LI
JDUOLF EXOE \LHOG GHSHQGYV ©ODEX&H oN WRQ. Z IWHNODYDLODELOLW

30DQWLQJ WLPH LV RQH RI WKH PRVW LPSRUWDQW DJURQRPLF Pt
GDWH DIIHFWV PRUSKRORJLFDO FKDUDFWHULVWLFV VXFK DV SOI
DQG \dithbOot6&sVXFK DV EXOE GLDPHWHU QXPEHU RI FORYHV SHU E>
7KH VDPH DXW KR ndwiRyielg dttriBuxed/anty ydovigf garlic decreased gradually
with delayed planting. Planting date is a critical factor determining the yield and quaditpeiars of
JDUOLF EXOEV .DFMDQ,WOUV¥LYHHW LPGERUWDQW WR S'GIDEW JIDUOI
LQ SODQWLQJ VSULQJ JDUOLF FDQ KDWHK VYHYVHQD & IPMHI B WL W K UFHR\L
IRUPV D ZHDN URRW V\VWHP R& WAKIERRQW R WS 8 ¥ D WHDUWREKK @K 5 IDUENR Y
RI WKH SYROQWQRYUD HW DBOD\HG SODQWLQJ QRW RQO\ UHGXFt!
GHFUHDVHV WKH PDVV DQG QXPEHU RI FORYHV QHJDWLYHO\ D
*YR]GHQRYUD HW DOR]|GD@®WUID VWDMNWKHDW WKHUH LV D VLJQLILF
ZHDWKHU FRQGLWLRQV GXULQJ YHIJHWDWLRQ RQ \LHOGVYT EDVLF
FRPSDFWQHVV/RP WIKHVENGOODEHY WKDW PRUSKRORJLFDO IHDWXUHV
HDFK JHQRW\SH EXW WKH\ DPVR GHSHQG RQ SODQWLQJ WH

7KLY UHVHDUFK DLPHG WR GHWHUPLQH LQ ZKLFK ZD\ WKH SRSXC(
DUHD RI %HUNRYLUL ZRXOG EHKDYH LQ RWKHU ORFDWLRQV DQG
ORFDWLRQV DV ZHOO DV ZKLFWRVEOD QWNVIDOWWHUP ZRXOG JLYH EF

Materials and methods

,Q WKLV UHVHDUFK GRPHVWLF HFRW\SHWREBDRQUN W R PN% H USRI
JDUOGKH H[SHULPHQW ZDV VHW IR WH RQIRRIFDKV RRQRVWDMHOER X\
FRRUGLQDWHYV f 1 [ o DQG +RGELQD VRXWK RI ORVWDU

f 1 f ( 30DQWLQJ PDWHULDO ZDV SODQWHG DW ERWK RI Wtk
WHUP 6GDUW BH2FWREHU DQG VSULQJ SODQWLQJ WHUP |
H[SHULPHQW ZDV VHW WR WKH EORFN VFKHGXOH LQ WWUHH UHS
%HIRUH VHWSHLQ PGB PDVY ZDV GHWHURGOWHGDQ® KHO OKB/YW WW M
FORYHV DQG FORYHV ZLGWK DQGHKRIWBKSWO BQ WO Q O WHONL P DVWRH. O
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SHUIRUPHG E\ SORZLQJ WR D GHSWR ®WLQREPVRRO GRIZHE® EDWURQ
OHYHOLQJ WKH VXUIDFH OD\HU Rl WKH VRLO 7KH VRLO RI WKH H
W\SH Rl UHGHSRVLWHG LOODIRFKWIKRRAXVOUBB ¥R UMKMFWRR® S-
LQ +RGELQD EHORQJV WR WKH W\SH RI EUWRHQWROS }QUEENFFWRR Q Z
S+ LQ ZDWHU 30DQWLQJ ZDV GRQH LQ URZ\G ZLAWKZD WISDF L (
URZV 'XULQJ WKH YHJHWDWLRQ SHULRG WKH XVXDO FURS PDLQC
UDJZHHG DQG KRHLQJ 'XULQJ WKH H[SHULPHQW WKH RQVHW

EHJLQQLQJ RI ULSHQLQJ ZHUHQ P RIQGVRWDHGE H¥MWLHQU WISHH EXOE
PHDVXUHPHQWY ZHUH WDNHQ EXOE PDVV EXOE ZLGWK DQG KHL.
DQG FORYH KHLJKW 7KH REWDLQHG UHVXOWV ZHUH SURFHVVHG
EHWZAHHILYLGXDO DYHUDJH YDOXHV ZHUH WHVWHG XVLQJ WKH /6

Results and discussion

7TKEXOE FDVWVYHG IURP WR J WDEOH $FFRUGLQJ WR WK
EH VHHQ WKDW UHVHDUFK IDFWRUVY GLG QRW KDYH D VWDWLVW
LOWHUDFWLRQ RI UHVHDUFKHGHD® WHR UAK M KERAHEG PDW Y WIDWWQ B D OF
RI LMHOR 3ROMH J FRPSDUHG WR WKH RWKHU ORFDWLRQ
SODQWLQJ WHUP FRPSDUHG WR WKH DXWXPQ SHULRG J +F
GHUHQFHYVY DUH QRW VWDWLVWLFDOO\ VLIQLILFDQW

Tablel. 7KH LPSDFW RI WKH ORFDWLRQ DQG SODQWLQJ WHUP RQ W

Location Planting term Average
Spring Autumn
Bijelo Polje 36.93 24.37 30.65
Hodbina 22.45 34.47 28.46
Average 29.69 29.42
LSD 0.05 Term Location
0.01 441 441
5.95 5.95

%XOE ZLGWK DRQDBLRYEHKWQDO\VLVY UHVXOWY VKRZ WKDW ORFDWL
LPSDFW RQ WKH KHLJKW RI WKH EXOE ZKLOH WKHLU LQWHUDFW
WDEOH SHIDUGLQJ WKH ORFDWORGDWXEBR RH 1949 KMHDIRV 3 RLCHDHV |
LV VWDWLVWLFDOO\ VLIJQLILFDQW DFFRUGLQJ WR WKH /6" WHVW
/16" WHVW WKH JDUOLF IURP WKH VSULQJ SODQWLQJ WHUP KDG V
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7TDEOHKH LPSDFW RI ORFDWLRQ DQG SODQWLQJ WHUP RQ EXOE K

Location Planting term Average
Spring Autumn
Bijelo Polje 4.03 3.58 3.80"
Hodbina 3.37 2.75 3.08
Average 3.69" 3.1¢
LSD 0.05 Term Location
0.01 0.27 0.27
0.36 0.36

7KH IDFWRUV UHVHDUFK DV ZHOO DV WKHLU LQWHUDFWLRQ KDC
JDUOLF EXOE WDEOH 7KH ZLGWK RI WKH JDUOLF EXOE GHSH
SODQWLQJ WHUP UDQJHBKHJRP WHWWRVKRZEIRG WKDW WKH YDOXH
VWDWLVWLFDOO\ VLIQLILFDQWO\ KLJKHU DW WKH ORFDWLRQ RI ¢
RI WKLV SDUDPHWHU ZDV UHFRUGHG LQ WKH VSUMWDWS®VQ AR QC
VLIQLILFDQW

7TDEOHKH LPSDFW RI ORFDWLRQ DQG SODQWLQJ WHUP RQ EXOE Z

Location Panting term Average
Spring Autumn

Bijelo Polje 4.62 4.16 4.16
Hodbina 3.34 3.16 3.28
Average 3.97 3.68"
LSD 0.05 Term Location

0.01 041 0.41

0.55 0.55

TKRBXPEHU REHOEXKWE YDULHG IURP WR 9DULDQFH DQDOV

GLG QRW KDYH D VWDWLVWLFDOO\ VLIJQLILFDQW LPSDFW RQ Wk
LQWHUDFWLRQ KDG WKDW HIIHFW $OWKRRFHWEKD MK KM QKXW EIHQUC
EHWZHHQ ORFDWLRQ DQG SODQWLQJ WHUPV ZHUH QRW VWDWLYV
QXPEHU RI FORYHV ZDV KLJKHU DW WKH ORFDWLRQ RI %LMHOR
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7TDEOWHKH LPSDFW RI ORFDWLRQ RQ FORYHV QXPEHU LQ D EXOE

Location Planting term Average
Spring Autumn
Bijelo Polje 11.10 12.60 11.88
Hodbina 12.50 9.90 11.2¢
Average 11.8¢" 11.28
LSD 0.05 Term Location
0.01 1.97 1.97
2.66 2.66

ODVV Rl FIDRWKRXJK YDULDQFH DQDO\VLY LQGLFDWHG WKDW UHYV
LPSDFW RQ WKLV IHDWXUH WKH /6" WHVW VKRZHG WKDW WKH Y
EHWZHHQ ORFDWLRQV DQG SO D Q WIOQN VWSHIUHPWH @\ HIEK LIQV \DHEKDQH L G

7TDEOHKH LPSDFW RI ORFDWLRQ RQ JDUOLF FORYH PDVV J

Location Planting term Average
Spring Autumn
Bijelo Polje 4.69 2.82 3.78'
Hodbina 2.85 4.61 3.72
Average 3.76 3.7
LSD 0.05 Term Location
0.01 0.84 0.84
1.13 1.13

&ORYH ZLGWKUNHYE KHEKKWFWRUY DV ZHOO DV WKHLU LQWHUDFW
LPSDFW RQ WKH KHLIKMWQRZ H WR®RIN-F LA RWKH/ UHVXOWY LQ 7DEOH

KHLIJKW ZDV ELJJHU DW WKH ORFDWLRQ RI %LMHOR 3ROMH FI
DV LQ WKH VSULQJ SODQWLQJ SHULRG F PE X\W PVSIOMVHHG GMLR | MUKH
ZHUH QRW VWDWLVWLFDOO\ VLIJQLILFDQW DFFRUGLQJ WR WKH /6

$V LQ WKH FDVH RI FORYH KHLJKW WKH UHVHDUFK IDFWRUV DV
VLIQLILFDQW LPSDFW RQ WKH ZLGWK RI JDUOLF FORYHV /6" W
VWDWLVWLFDOO\ VLIQLILFBQW@W EGHWNEHEHE@ VORPRWF LWRRON DIYPWGX O W
FDQ VHH WKDW WKH FORYH ZLGWK DW WKH ORFDWLRQ RI %LMHO
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FRPSDULVRQ WR WKH ORFDWLRQ RI +RGELQH DV ZHOO DV LQ WK
ZLQWHU SODQWLQJ WHUP

7TDEOHKH LPSDFW RI ORFDWLRQ DQG SODQWLQJ WHUP RQ FORYH

Location Planting term Average
Spring Autumn
Bijelo Polje 3.19 2.71 2.94
Hodbina 2.90 241 2.65
Average 3.04 2.58
LSD 0.05 Term Location
0.01 0.57 0.55
0.77 0.77

7TDEOHKH LPSDFW RI ORFDWLRQ DQG SODQWLQJ WHUP RQ FORYH

Location Planting term Average
Spring Autumn
Bijelo Polje 1.93 1.63 1.77
Hodbina 1.57 0.98 1.27
Average 1.78° 1.38
LSD 0.05 Term Location
0.01 0.19 0.19
0.25 0.25

&KDUDFWHULVWLFV RI JDUOLF SODQWLQJ PDWHULDO

7TDEOH SUHVHQWY WKH UHVXOWY RI PRUSKRPHWULF PHDVXUHTF
%HUNRYLUL

Table 8.Values of Examined Morphometric Parameters of Garlic Planting Material

Parameters Bulb Bulb Bulb Number  Clove Clove Clove
examined mass (g) height width of cloves mass (g) height width

(cm) (cm) (cm) (cm)
The Value 4459 3.53 4.25 11.9 4.42 2.01 0.96
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%»DVHG RQ WKH PHDVXUHG SDUDPHWHUV RI WKH SODQWLQJ PDWF

ZLWK WKH YDOXHV RI WKH SDUDPHWHUV RI JDUOLF SURGXFHG L«

RI PRVW RI WKH H[DPLQHG SPOWMHHMWBOVSRBR ®WWXHHSOIDRWHQNRY LU

KLIJIKHU FRPSDUHG WR WKH JDUOLF SURGXFHG LQ WKH H[SHULPH:

7KH SODQWLQJ PDWHULDO FRPSDUHG WR WKH JDUOLF SURGXFHCG
IRU WKH IROORZLQJ SDUDPHWHUYVY EXOE PDVV EXOE ZLGWK DQ(
ZDV DOVR KLJKHU LQ WKH SWOD/RWLW R RODKWHHREWO LQHERFPBIDOLF E
QHJOLIJLEOH 7KH EXOE KHLJKW RI WKH SODQWLQJ PDWHULDO

H[SHULPHQW DW WKH ORFDWLRQ RI +RGELQH DQG LXXWKHKODKWXP
KHLIJKW RI WKH JDUOLF IURP WKH H[SHULPHQW DW WKH ORFDWLF

Only the height and width of the cloves were greater in the produced garlic compared to the planting
material.

'LVFXVVLRQ

SHVHDUFK IDFWRUV ORFDWLRQ DQG WLPH RI SODQWLQJ LQIOXHQ
EXOE KHLJKW EXOE ZLGWK FORYHV KHLJKW DQG FORYHV ZLGWK
DQG FORYHV ZHLJKW ZHUHWYRWDIEWOX@ RAHEKH KUHVHDUFK IDFW
LQIOXHQFH LQ DOO WHVWHG SDUDPHWHUV H[FHSW IRU WKH EXOE

'KHQ DQDO\]LQJ WKHRDYWMKBD IJWHYDMHCIEDUDPHWHUY DFFRUGLQJ
H[SHULPHQW ZH FDQ VWDWHR WIKOW W IO WHKWHWHYCH BDUIB FDWW KUV Z

3ROMH ORFDWLRQ DQG LQ VZKMN HS UQRW MIDQ R/IL &K MMHP K5 L+ U H G
VLIQLILFDQW

7TKXV ZH FDQ GLVWLQJXLVK WKDW WKH KHLJKW RI WKH EXOE W
ZHUH VWDWLVWLFDOO\ VLIJQLILFDQWO\ KLIJKHU LQ WKH %LMHOR :
WKH KHLJKW RI WKH EXOEBRDYY WHUBHZVB/\WDW IRMWALKIB GO\ VLIQLILF
SODQWLQJ WLPH FRPSDUHG WR WKH DXWXPQ SODQWLQJ WLPH

7KHVH GLIIHUHQFHV EHWZHHQ ORFDOLWLHV FRXOG EH UHODWE
ORFDOLWLHY KDYH GLIIHUHQW D OWIHUX®HFW\D QG B O WH WHKGWM RD |
WKH DYHUDJH DLU WHPSHUDWXUH ZKLFK DIIHFWHG WKH JURZWK

7KLV FRXOG KDYH UHVXOWHG LQ D ORFDWLRQ ZLWK KLJKHU DOWI
SRWHQWLDOO\ PLWLIJDWHG KHDW VWUHVV WKDW FRXOG QHJDYV
IRUPDWLRQ HVSHFLDOO\ LQ VSULQJ SODQWLQJ WLPH
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BURSHU SODQWLQJ WLPH ILUVW RI DOO HQVXUHV IDNRUYDIKOH W

DQG 9DOHQWL VWDWH WKDW HDUO\ DXWXPQ SODQWLQJ SURC

RXW WKDW DXWXPQ SODQWLQJ RXWSHUIRUPYVY VSULQJ SODQWLQJ

/ILIJKW DOOXYVYWOXFfOMXUZHGO/RLOV DUH PRUHKKNYLAHD ERPMS IRUH JW K
W\SHV Rl VRLO LQ WKH ORFDOLWLHV RI FXGWSRYWWRIG ZHGFURLY
DQ DGYDQWDJH IRU JURZLQJ JDUOLF FRPSDUHG WR EURZQ FROC

7KH GLIIHUHQFH LQ DYHUDHHWHMED 2MUHOW PHDOXWWLY QRW VW
+RZHYHU ZKHQ DQDO\]LQJ WKH LQWHUDFWLRQ HIIHFW LW FDQ E
LQ WKH FRPELQDWLRQ %LMHOR 3ROMH VSULQJ SODQWLQJ GDWH
LQ WKH FRPELQDWLRQ +RGELQD ZKIQWHIQSE OLFQW WQL QGADMUHD FW L R G
GDWH DQG ORFDWLRQ RQ EXOE PDVV DQG ZLGWK GLDPHWHU L
VSHFLILF HQYLURQPHQWDO FRQGLWLRQV SOD\ D NH\ UROH LQ GF

7KH REWDLQHG YDOXHV RI WKH H[DPLQHG SDUDPHWHUV LQ WKH
DXWKRUV $FFRUGLQ@ODMNRDYHRWGBIQRYLU WKH EXOE PDVV RI GLII
JDUOLF UDQJHG IURP WR YHVILVKHYDUREHHNUDRI ARCCRUD FW H U L
LW UDQJHG IURP WR 7KH KLJKHU WKH QXPEHU RI FORYHYV
YDOXHV RI FHUWDLQ EXOE IHDWXUHV RI GRPHVWLF DQEWQWURC
DO UDQJHG DV IROORZVY EXOE PDVV UDQJHG IURP WR

EXOE KHLJKW IURP WR FP EXOE ZLGWK IURP WR F

ODQ\ DXWKRUV KDYH HVWDEOLVKHG D VLJQLILFDQW LQIOXHQFH
GHYHORSPHQW DV ZHOO DV \LHOG DQG \LHOG %KXL\D HW DO

JURP WKH SUHYLRXVO\ SUHVHQWHG UHVXOWYVY UHODWHG WR WKH
UHVXOWYV ZH FDQ VWDWH WKDW WKH DYHUDJH H[SHULPHQWDO U|
RXW WKDW WKH KHLJKW DRACWILYEOWKHRBI WK IHORMUM KQJKHU FRI
PDWHULDO DV ZHOO DV WKH KHLJKW RI WKH EXOE LQ WKH %LMI
+RZHYHU ZKHQ ZH VLQJOH RXW WKH UHVXOW RI WKH@MV®I WUH
GDWH FP IRU WKH EXOE ZLGWK SURSHUW\ ZH FDQ VHH WKD
SODQWLQJ/RDWNWREZYW WKDW WKH PRVW HIIHFWLYH FRPELQDWLR
ODUJHU EXOEV WKDQ WKH RULJLQDO PDWHULDO

'"XPLpLO HW DO LQYHVWLIDWHG WKH LQIOXHQFH RI GRPE
IMXELWRYDpPNL JDUOLF DQG LQWURGXFHG FXOWLYDUV 'RPHVWL
of garlic on yield components under traditional cultivatiaanditions in the karst field area of

Ljubitovica. Both ecotypes from Ljubitovica achieved a significantly higher percentage of dry matter
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and higher morphological parameters of the bulbs compared to the two introduced cultivars. Azimi et
al. 2025. investigated the adaptability of selected garlic clones in comparison with local populations in
three localities. All selected clones outperforntieelir parental populations, and two clones showed
superior performance at all three breeding locations, which suggests the high adaptability of these two
clones and they are recommended for mass production at all three studied locations (regions).

Conclusion

7KH H[DPLQHG IHDWXUHV RI WKH EXOE RI GRPHVWLF HFRW\SH |
UHVHDUFKOIRFIWRIUR/Q RI FXOWLYDWLRQ DQG SODQWLQJ WHUPV 7
WKH EXOE ZHUH KLJKHU DW WX H @ RFKIMWALRIQL R I % DD IQOVR. G R GWNHHY D
RI PRVW Rl WKH LQYHVWLJDWHG SDUDPHWHUV Rl WKH SURGXFHC
FRPSDUHG WR WKH YDOXHV RI WKH SDUDPHWHUV RI WKH SODQW.L
$OWKRXJK WKH BYRRYIHH[BEXHRHQWDO UHVXOWY DUH ORZHU W
EH QRWHG WKDW WKH EXOE GLDPHWHU REWDLQHG DW WKH %LMI
VLIJQLILFDQWO\ ODUJHWRWWBE W& B QRXIOE] PILDPHWHW ZKLFK PHD
FRPELQDWLRQ RI WUHDWPHQWY PDQDJHG WR SURGXFH ODUJHU E

7KLV H[SHULPHQW VKRXOG EH UHSHDWHG DQG H[SDQGHG WR GH\
QHHGHG
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