2026,39(6) : 195-200 FE K K BE = T

DOI: 10.16861/j.cnki.zgge.2025.0508

A Z B AIMEFZ XS ERAR KSR
AOEE OB FER IR EET, AR

AV ARAT 8 vy i 5 A 2 AR T e S0 2 W1 1B 0 s SR 5 1 5 0 A o R B T S 5
LA R REE RS EBT TR 3 430064)

8 O ONMRURGRKHITE I B T SO R PR A ) e DU AR R R BT A AR AR I IR, AN 7T DL K R
K 5 25 D AN, AR A AR A b B 7 303 0 DG B B RS IR B B R S AP Br % 6-BA(1.0.2.0,
3.0 mg-L) 5 NAA(0.05.0.10,0.15 mg- L9 213 B AL, 1 25155 515 0(CK) .0.3.0.4.0.5.0.6 mg-L' NAA 5 4>
AbFE ., SEEFE, SRR 2« 2 TH A+ UME ZE R 0.2~0.3 om 85 255 3L 307 LB, 5t v BTG R > 80%: i S 5
YR IR AL N MS+6-BA 2.0 mg- L'+NAA 0.10 mg- L™, K %N 89.2% , BFH 5500 4.8 ; il 2515 T e 35 77 &k
9 MS+NAA 0.5 mg- L', BZE T 6.8 MultlhZ5 (H 4% 0.3~0.5 cm, L4500, CK TR ZETE . ASHIF 70 6137 #M A
WIS, SCIL T Fe5 e R B B T IO A B S R 2R T, W K RO R AR L

PR AR,
SEGRIT K FR BRI SR PR R
& 525 :5633.4 HRFRRRAD : A NERS:1673-2871(2026)06-195-06

Establishment of an efficient micropropagation system for garlic using

bulb discs as explants

Zhou Jie, Xiao Ying, Qi Chuandong, Li Yarong, Wu Jinping, Guo Fengling

(Key Laboratory of Ecological Cultivation on Alpine Vegetables, Ministry of Agriculture and Rural Affairs/Hubei Key Laboratory of Veg-
etable Germplasm Enhancement and Genetic Improvement/Institute of Economic Crops, Hubei Academy of Agricultural Sciences, Wuhan
430064, Hubei, China)

Abstract: To address cultivar degeneration caused by long-term asexual reproduction of garlic and the low proliferation
coefficient in current tissue culture systems, this study used bulb discs of garlic cultivar Ershuizao as explants, optimized
explant processing, and screened optimal media for key stages: Nine interactive combinations of 6-BA(1.0, 2.0, 3.0 mg-L™")
and NAA(0.05, 0.10, 0.15 mg- L") were tested for aseptic seedling induction and proliferation, while NAA gradient treat-
ments (0.3, 0.4, 0.5, 0.6 mg - L") were employed for microbulb induction with MS medium without NAA as the control.
The results showed that following the explant treatment of "removing apical buds + longitudinal cutting of pseudostems +
retaining a 0.2-0.3 cm bulb disc base", the maximum seedling formation rate exceeded 80%; the optimal medium for in-
duction and proliferation was MS (murashige and skoog) + 6-BA 2.0 mg-L"' + NAA 0.1 mg-L", achieving an 89.2% seed-
ling formation rate and a proliferation coefficient of 4.8, while MS + NAA 0.5 mg- L" performed best for microbulb induc-
tion, yielding 6.8 microbulbs per bud(0.3-0.5 cm in diameter, no hollowness) with no microbulbs formed in the control.
This study innovated explant processing and hormone formulations, achieving low contamination and a high seedling for-
mation rate, providing technical support for the large-scale propagation of elite Ershuizao garlic.
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Table 1 Different hormone combinations treatments

(mg-L")
AL P Treatment p(6-BA) p(NAA)
1 1.0 0.05
2 1.0 0.10
3 1.0 0.15
4 2.0 0.05
5 2.0 0.10
6 2.0 0.15
7 3.0 0.05
8 3.0 0.10
9 3.0 0.15
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BT PR R 2.0~2.5 cm, BT 2R 58.3% s AbEE 8 BRI AL
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Table 2 Effects of different hormone combinations on the seedling establishment rate and growth status of garlic sterile

seedlings

pisc DS o HRAS
Treatment Seedling establishment rate/%  Status of sterile seedlings
1 52.5+4.2d M 1.5~2.0 cm, - i3, A2 K 2218

Plant height 1.5-2.0 c¢m, leaf color yellowish, slow growth
2 76.7£3.5 b i 2.5~3.0 cm, M- (Zk, 122

Plant height 2.5-3.0 cm, leaf color tender green, few lateral buds
3 61.3£5.1 ¢ TR il R A, R D R B

Slow elongation of apical buds, a small amount of loose callus at the base
4 72.5+4.8 b BRi 3.0~3.5 cm, I AR EE, A KA SE

Plant height 3.0-3.5 c¢m, leaf color emerald green, uniform growth
5 89.242.7 a T BEAR R IR, BR G 3.5~4.0 cm, 251 2.2~2.5 mm, LB IEL

Normal elongation of apical buds, plant height 3.5-4.0 cm, stem thickness 2.2-2.5 mm, no vitrification
6 68.8+£3.9 ¢ I RELBR 16 (15%) , THZ W L

Vitrification in some plants (15%), apical buds slightly twisted
7 58.3+4.5d B 30%, MR 2.0~2.5 cm

Vitrification rate 30%, plant height 2.0-2.5 cm
8 55.0£5.2d I 45%, WEFILE , K BPR

Vitrification rate 45%, apical buds thickened and water-soaked
9 41.7+6.3 ¢ Berih 2 65%, LW MG TEZ

Vitrification rate 65%, poor viability of aseptic seedings

W S FNG FRERRTE 0.05 KPR . R,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.

i, NAA W E A 0.10 mg- L AL FE Al 1 R 19 15 3%
T REE N 0.05 A10.15 mg- L' {38, Hirhab 3 5
J T A5 1 (89.2%) » T AR KARME s 7F 6-BA WK N
3.0 mg- L', NAA WKFEH 0.15 mg - L [ AL B3 55
et ™ 5, R R K (41.7%) . R, i S5 973

FE 6-BA WA 2.0 mg- L, i NAA WKJEH
0.10 mg-L",
2.2 EEEFEIFIRER

AN [ 2R A B A B K 7 TG A B AR 1
ML 3 Fiom. ALFR 5 R 15 B v, I5 4.8,
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Table 3 Effects of different hormone combinations on the proliferation of garlic latent buds

Growth as single plant, no significant proliferation, plant senescence

TR HAE -, WA 2P 54 PR 6~8 om, 254 1.8~2.2 mm

Early activation of latent buds, dense proliferated buds, plant height 6-8 cm, stem thickness 1.8-2.2 mm

Moderate number of lateral buds, occasional callus at the base

sl BT 5 TR IIR S
Treatment Proliferation multiple Proliferation status of latent bud
1 1.5£02 ¢ PR A K, T B B, RERR AL
2 32403 ¢ DA, B 4~6 cm, AEKLE1S
A few lateral buds, plant height 4-6 cm, slow growth
3 2.1£0.2 d BV N PR AIES)
Swollen callus at the base, weak and slender lateral buds
4 3.840.3 b MZFE L bR 5~7 em, AL KBS
Numerous lateral buds, plant height 5-7 cm, uniform growth
5 4.8+0.4 a
6 3.540.3 b MZF A 45, ZE I A UL @ p
7 2.5£0.2d PR 20% , 2 KT
Vitrification rate 20%, malformed growth of lateral buds
8 2.8+0.3 d WAL A 35% , BT 2 K BRIR
Vitrification rate35%, proliferated buds water-soaked
9 22+0.24d WAL A 50%, AHAE YK

Vitrification rate 50%, transparent and swollen callus

F4 TR NAA REXNKFHMEIZE SIS

Table 4 Effects of different NAA concentrations on garlic microbulb induction

b3 FIF S S 2 A

Treatment Single-bud induced microbulb number

ik EAR

Diameter of microbulbs/cm

(DUESTEERINS

Induction status of microbulbs

CK 0.0+£0.0d

Wi 2.1+0.5¢ 0.2~0.5
w2 3.5+0.7b 0.2~0.5
w3 6.8£2.3 a 0.3~0.5
W4 1.2+0.4d 0.5~0.8

PN R SRR HEER S

No microbulbs formed, plants continued to grow

H I R A 5 2R L

Partial leaf wilting, bulbs relatively loose
A 25, B R A R R AL 40

Partial wilting of leaves, residual leaf tissue inside the bulbs
58 4l 2, R RIS, To s

Complete leaf wilting, bulbs plump and solid, no hollowness
30% A i 2, B A K

30% are hollow pseudobulbs, swollen callus at the base
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Fig. 1 Morphology of garlic microbulb induction at 50 d
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