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Morphological and Agronomic Traits of Allium longicuspis Regel
Collected in Central Asia
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Abstract - Garlic (A/lium sativum L.) has been used as both food and medicine in many cultures for thousands of years.
Garlic cultivars are completely sterile and propagated through vegetative method. Collection of a large number of fertile
accessions of these genus is needed to explore genetic variability. In order to investigate genetic variation among Allium
species and its possibilities for direct cultivation in Korea, we characterized 12 accessions of A. longicuspis, flowering wild
garlic which had collected from Central Asia, the main center of garlic diversity. Most of 4. longicuspis accessions showed
higher over-wintering and bolting rate, longer scape length and more number of bulbils than Korean landraces cultivar,
Danyang and Euiseong, but 4. longicuspis accessions exhibited smaller size of bulbs and bulbils. Most accessions of A.
longicuspis had more number of cloves per bulb, except K229596 and K248824 than Korean landraces. All the accessions
of A. longicuspis from Central Asia had complete bolters having many flowers and topsets in umbel. Further studies of 4.
longicuspis should focus on securing true seeds through removal of topsets and crosses among accessions to create the
genetic variability.
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Table 1. Accessions of Aliium longicuspis materials used in this study

IT No. Collected site Weight/clove (g)
K229583 Muzbulak villagel, Jizzak Region, Uzbekistan 1.9 + 0.02°
K229596 Suqoq village, Tashkent Region, Uzbekistan 1.0 £ 0.01
K248824 Muzbulak village2, Jizzak Region, Uzbekistan 2.0 £ 0.01
K248209 Tortkul Dist, Karakalpakstan Prov. Uzbekistan 1.5 £ 0.01
K248210 Gulistan Vil. Beruny Dist. Karakalpakstan Prov. Uzbekistan 1.2 £ 0.02
K248211 Nukus Dist. Karakalpakstan Prov. Uzbekistan 1.4 £ 0.02
K248212 Yangibazar Dist. Khorezm Prov. Uzbekistan 1.6 + 0.02
K248213 Urgench city, Khorezm Prov. Uzbekistan 1.4 + 0.01
K248214 Khonga Dist. Khorezm Prov. Uzbekistan 1.3 + 0.03
K248215 Bogot Dist. Khorezm Prov. Uzbekistan 1.2 £ 0.01
K248216 Yangiarig Dist. Khorezm Prov. Uzbekistan 1.3 + 0.01
K248217 Khiva city, Khorezm Prov. Uzbekistan 1.2 £ 0.01

“Mean + standard error.
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Table 2. Over-wintering rate and morphological traits of 4. longicuspis Central Asia collections and A. sativum L., Local cultivars in
Korea

IT No. Overwintering ~ Plant height Leaf width Leaf number per Leaf sheath Leaf sheath

rate (%) (cm) (mm) plant length (cm) diameter (mm)
K229583 100 75.0 + 2.8 22.0 + 0.7 6.7+ 04 183 = 0.9 93 +£ 0.9
K229596 83.1 53.8 £2.5 143 + 0.6 63 £ 02 15.0 £ 2.0 73 £ 1.1
K248824 100 643 £ 2.7 22.8 £ 0.8 6.6 £ 0.2 18.6 £ 1.2 9.0 £ 0.5
K248209 100 475 + 13 9.5+ 0.5 9.0 £ 0.7 175 £ 1.0 7.5+ 04
K248210 97.4 619 £ 1.1 189 £ 0.4 7.6 £ 0.3 193 £ 0.6 8.1 £02
K248211 95.3 56.9 £ 2.0 199 £ 0.9 7.1 £0.2 163 £ 0.8 85+ 04
K248212 93.4 61.0 = 1.3 18.6 = 0.5 85+ 02 229 + 0.5 85+ 03
K248213 97.7 642 + 1.4 21.9 + 0.6 85+ 03 19.9 + 0.6 89 + 0.2
K248214 96.4 672 £ 1.2 245 £ 0.3 85+ 03 19.6 = 0.5 9.8 £ 0.3
K248215 89.1 63.4 + 1.1 21.7 £ 04 7.5 +£0.2 16.7 £ 0.5 8.6 +£ 0.2
K248216 85.1 59.0 £ 1.7 20.6 = 0.7 7.8 £0.3 19.4 £ 0.8 85+ 0.1
K248217 93.1 604 £ 1.2 21.7 £ 0.7 7.9 £ 0.2 18.6 = 0.4 93 £ 02

Average 94.2 61.2 19.7 7.7 18.5 8.6

Range 83.1~100 47.5~75.0 9.5~24.5 6.3~9.0 15.0~22.9 7.3~9.8
Danyang local 68.3 65.8 £ 3.5 235+ 0.5 73 £02 233 £ 1.5 9.1 £ 05
Euisung local 71.0 82.1 £ 3.2 26.1 + 0.8 83 + 0.2 247 £ 1.2 9.8 + 0.4

“Mean + standard error.

Table 3. Reproductive traits of 4. longicuspis Central Asia collections and 4. sativum L., Local cultivars in Korea

Bolting rate . Flowerin Scape Scape length  Bulbil No/ 100 bulbils

IT No. ((;f) Bolting date e () p(cm) i umbel  weight (g)
K229583 100 5.9 6. 19 79 £ 04 953 +29 90 3.2
K229596 100 5.1 6. 18 52 £03 68.4 £ 2.4 123 2.2
K248824 100 5. 12 6. 18 7.1 +£ 0.4 924 + 39 97 2.3
K248209 100 5. 29 7.5 47 + 0.1 545 £ 23 121 1.5
K248210 97.3 5. 27 6. 30 45 =03 63.8 = 1.9 125 2.6
K248211 87.8 5. 30 6. 30 43 + 0.3 60.2 = 0.9 114 1.7
K248212 100 5. 30 7.5 54 + 0.1 720 £ 1.5 167 1.9
K248213 99.0 5. 30 7.2 5.7 £ 0.1 79.3 £ 2.8 223 2.1
K248214 95.6 5.28 6. 28 54 +£03 752 £ 23 218 2.7
K248215 97.4 5. 30 6. 30 51 £03 747 £ 1.8 166 2.4
K248216 100 5. 30 6. 30 5.5 £ 0.1 69.4 + 1.7 143 2.4
K248217 100 6.1 7.5 54+ 0.1 753 £ 1.7 154 2.1
Average 98.1 5.24 6.28 5.5 73.4 145.1 2.3

Range 87.8~100 5.1~6.1 6.18~7.5 4.3~7.9 54.5~95.3 90~223 1.5~3.2
Danyang local 94.5 5.21 5. 27 53 £ 0.1 563 £ 1.9 37.0 33.0
Euisung local 95.8 5. 20 5. 27 59 + 0.1 548 £ 2.5 17.0 414

“Mean + standard error.
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Fig. 1. Comparison of 4. longicuspis (Left, longer scape) and
A. sativum (Right, longer plant height).
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Fig. 3. Bulbils of A. sativum (Left) and 4. longicuspis (Right).

Fig. 4. Bulb of 4. longicuspis (Left) and A. sativum (Right).

Table 4. Bulb traits of 4. longicuspis Central Asia collections and A. sativum L., Local cultivars in Korea

IT No. diamli:e}:) (m) hei:}?tllzmm) Bulb shape Bulb skin color Clo;/(:elosrkm No Of(:;:i;z;/ bulb \ﬁziihzg())f
K229583 439 + 2.2 383 + 1.2 Tear drop White Purple/Violet 8.7 = 0.7 (8~10) 352 + 2.1
K229596 369 £ 1.4 32.1 + 1.6 " White " 63+ 03 (6~7) 203=+19
K248824 408 = 1.4 382 + 0.9 " White & purple " 7.1 £ 04 (6~9) 291+ 20
K248209 389 £ 1.0 40.7 + 1.1 " White Brown 83+£05(7~9) 227+15
K248210 387 £ 09 37.6 + 0.6 " White Purple/Violet 11.6 = 0.2 (10~12) 24.5 + 1.7
K248211 385 £ 1.0 349 + 0.8 " White & purple " 10.7 £ 04 (9~12) 253 + 1.7
K248212 382 £ 1.0 41.7+ 14 " White " 10.1 £ 04 (8~12) 24.0 = 1.5
K248213 40.6 = 0.9 40.2 £ 0.8 " White " 10.8 £ 0.3 (9~11) 295 £ 1.9
K248214 423 £ 09 40.8 +1.2 " White & purple " 114+ 0.4 (10~13) 345 £ 2.0
K248215 387 £ 03 37.1 +£0.8 " " " 104 + 03 (8~12) 258 £ 0.7
K248216 370 £ 09 37.1 + 1.0 " " " 98 £02 (9~11) 22,6 £+ 14
K248217 37.0 £ 0.7 36.5 + 0.4 " " " 95+ 03 (7~10) 224+ 13

Average 39.3 38.0 - - - 9.6 26.3

Range 36.9~43.9 32.1~41.7 - - - 6.3~11.6 20.0~35.2
Danyang local 47.3 + 1.8 40.5 £ 1.0 Tear drop White & purple Purple/Violet 7.9 + 0.6 (6~11) 41.0 + 2.1
Euisung local 49.2 + 1.2 479 = 1.0 " " Light brown 8.8 = 0.6 (7~11) 48.6 £ 2.5

“Mean + standard error.
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Fig. 5. Cross sections of bulbs of garlic.

A: A. longicuspis, K229583, collected in Muzbulak vil. Jizzak region, Uzbekistan (8 cloves).

B: A. longicuspis, K229596, collected in Suqoq vil. Tashkent region, Uzbekistan (9 cloves).

C: 4. longicuspis, K248216, collected in Yangiarig Dist. Khorezm Prov. Uzbekistan (10 cloves).
D: A. longicuspis, K248214, collected in Khonga Dist. Khorezm Prov. Uzbekistan (11 cloves).

E: A. sativum, Danyang local (8 cloves).
F: A. sativum, Uiseong local (8 cloves).

Fig. 6. Inflorescence of A. longicuspis (A: Bulbil, B: Flower).
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