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Effects of Detoxification Treatment on Garlic Growth and Yield
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Abstract: In this study, field planting trials were conducted using commercially available detoxified garlic varieties, the
differences in virus carrying, growth, and yield between the detoxification treatment and the no detoxification treatment (the
control treatment) were compared to explore the effects of the detoxification treatment on garlic growth and yield. The results
indicated that the detoxification treatment significantly reduced the variety of viruses carried by garlic and alleviated the virus
disease symptoms, but did not achieve complete detoxification. Although there was no significant difference in seedling
emergence rates between detoxified and non detoxified garlic, plant height at seeding stage, the above—ground pseudostem
height and pseudostem thickness at adult stage increased by 18.72%, 8.25%, and 6.72% in detoxified garlic, respectively.
Moreover, the secondary growth rate in detoxified garlic was reduced by 26.55 percentage point. Additionally, the uniformity
of size and shape of the bulbs in detoxified garlic was significantly better than that in non detoxified garlic, with increases in both
transverse and longitudinal diameters of 3.41% and 8.10% respectively. Weight per bulb and single garlic clove weight also
improved significantly by 6.83% and 9.95%respectively, resulting in a total biomass increase of 17.16%. Finally, the average
yield in the detoxified garlic plots reached 1 289.87 kg/ha, representing an increase of 15.93% compared to that in the control.
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In conclusion, the application of the detoxification treatment effectively reduced viral infections and improved garlic seedling

growth and yield, which had important practical implications for garlic production.

Keywords:detoxification treatment; garlic; virus infection; growth traits; yield
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Tab.1 Virus detection results of garlic samples

I 24 R JR AR 25 S Virus detection results
Virus name TD WTD
Kkee A Garlic virus A(GarV-A) - +
KR EE B Garlic virus b(GarV-B) - +
KardeE C Garlic virus C(GarV-C) - +
KR EE D Garlic virus D(GarV-D) - +
K # E  Garlic virus E(GarV-E) - 4
KRR X Garlic virus X(GarV-X) + 4
KFE T B EE  Garlic common latent virus(GCLV) + +
Kb Garlic latent virus(GLV) + +
A5 Leek yellow stripe virus(LYSV) + +
PR EHRE Onion yellow dwarf virus(OYDV) + +
T RN 2R B 5 T RN ARG IR R
Note: "+ " indicated the detection of the virus; "-" indicated no detection of the virus.
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Tab.2 Investigation on the growth traits of garlic plants cm
Aib 3 R R B 2E R R ZE A
Treatment Plant height at seeding stage Pseudostem height at adult stage Pseudostem thickness at adult stage
TD 21.25+2.36aA 28.33£3.16aA 1.2740.04aA
WTD 17.904+2.31bB 26.17+4.94bB 1.194+0.03bB

W ARl INE R R A PR IE] 25 5 583 (P<<0.05) , AN [R] K5 7B 3 s Ab 3R] 22 S5 4% 3 (P<<0.01) . & 3,

Note: Different lowercase letters indicated significant differences between the treatments(P<20.05), different uppercase letters indicated ex-

tremely significant differences between the treatments(P<20.01). The same as Tab.3.
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A. Secondary growth of garlic. The upper image showed the cross—section of the pseudostem and leaflets of garlic plants with secondary
growth. The red circles and red arrows indicated the leaflets. The bottom row showed garlic plants without secondary growth. B. Statistics
on the secondary growth rate in garlic plants in the different treatments. C. Statistics of the number of secondary growth leaflets in different

treatments. * indicated significant difference(P<20.05)
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Fig.3 Statistics on secondary growth of garlic in different treatments
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Fig.4 Comparison of yield traits of garlic bulbs in different treatments
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Tab.3 Effects of different treatments on the yield traits of garlic

ST B 6 12/ cm B /em B/ ST /g
Treatments Bulb transverse stem Longitudinal diameter Number of garlic cloves Single clove weight
TD 5.54+0.15aA 3.46+0.17aA 14.144+1.25a 4.214+0.75a
WTD 5.36£0.28bB 3.20£0.23bB 13.844+1.76a 3.83£0.78b

e e o 0 B/ (g/m®) HF B/ (/) P/ (kg/hm?)
Treatments Weight per bulb Aboveground fresh weight Underground fresh weight Average yield
TD 54.89+4.18aA 1237.07+178.60a 1934.80-£289.49a 1289.874192.99a
WTD 51.37£5.57bB 1038.42£78.55a 1668.904125.59a 1112.61£83.73a
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