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In vitro selection of garlic mutants resistant to leaf blight and
analysis of their resistance

CHENG Zhi-hui, NIU Qing, MENG Huan-wen

(College of Horticulture s Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The study was to select garlic resistant mutants and to set in witro selection
method by adding the pathogen crude toxin in culture medium. [Method) The resistant mutants were se-
lected using callus derived from clove base explants and the filtrate (crude toxin) of garlic leaf blight
pathogen culture solution as the selective agent,and identified by inoculation of crude toxin and pathogen
spores to the mutants,respectively. The activities of some defense enzymes in mutant garlic plantlets were
measured to analyze the relation between garlic leaf blight resistance and those enzymes. [Result] The
crude toxin of pathogen inhibited the induction and multiplication of garlic callus. The inhibition increased
with the increase of crude toxin concentration. The callus of different garlic cultivars showed different re-
sistance to the pathogen crude toxin. Using step by step screen method to increase the concentration of
pathogen crude toxin, 12 mutant plantlets from garlic cv G039 and 2 plantlets from garlic cv G073 were se-
lected. These mutants were proven to attain stable resistance to pathogen crude toxin. The mutants were
also proven to gain improved resistance to leaf blight than their control by pathogen spore inoculation test.

The activities of POD,PPO and PAL in leaves of the mutant increased sharply and reached the peak values
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in short time after inoculation of pathogen,which were close to or even higher than those of the resistant cv

G064. However, the activities of those enzymes in disease sensitive cv G039 were much lower than those of

the mutant and the resistant cv G064. Disease resistance identification by inoculation of pathogen spore so-

lution showed that the mutant lines were more resistant to the disease than their controls. The change of

POD,PPO and PAL activities in screened mutants after inoculation of the pathogen spores reflected their

disease resistance. [Conclusion) It is practicable to select garlic mutants resistant to leaf blight by increas-

ing the concentration of pathogen crude toxin in the selective culture medium step by step. The proper

maximum concentration of crude toxin for in vitro selection is 30%. The enzyme activities of POD, PPO

and PAL can be taken as biochemical indexes for garlic resistant identification to leaf blight.

Key words: garlic;leaf blight; pathogen culture crude toxin;disease resistant mutant;selection in vitro
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Table 1 Effect of pathogen crude toxin on garlic callus growth and propagation
HLRE R R E Y 2 He i 3 L 1 A1 A 2R WMOGHERER/ Y% AHGHLE KRS
Crude toxin o No. of callus No. of Rate of Growth state
concentrations Garlic cultivar inoculated survival callus callus growth of callus
0 G039 40 40 97.9 +++++
G073 40 40 98.6 +++++
20 G039 40 23 55.2 +++
G073 40 24 54.6 +++
30 G039 20 9 23.5 ++
G073 20 11 23.3 ++
10 G039 15 4 11.8 ++
G073 15 5 12.1 ++

I+ R B HA A KL+ PR A G HS AR P AW+ R E AR A R ™,

Note:“ -+ + + + +” means that the callus had the best growth;“-+ + +” means that the callus had common growth,sometimes browning;

“+ +” means that the callus had poor growth,browning seriously.
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Fig. 1

Impact of pathogen crude toxin on growth of garlic callus

1. Callus of the control;2. Callus on the medium containing 20 % crude toxin;

3. Callus on the medium containing 40% crude toxin
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Table 2 Analysis of screened cell mutant line resistibility to pathogen crude toxin of garlic leaf blight

%

K 5 4 AETE #F Rate of survival callus 45 20 21 5 %R Growth rate of callus

Variety of garlic A5 S Z Variation XF g CK 75 S 2 Variation Xt # CK
G039 80. 2 5.3 38.4 7.1
G073 83.0 7.8 35.9 5.3
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Fig. 2 Differentiation of the resistant callus(left)and

its control(right)of garlic cv G039
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Fig. 3 Rooting of the resistant bud(left) and its control

(right) of cv G039 on medium containing 30% crude toxin
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Fig. 4 Screened resistant plantlets of garlic cv G039 (left)and cv G073 (right)
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Fig. 5 Changes of POD activity in screened disease resistant

garlic lines and disease resistant and sensitive cultivars
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Fig. 6 Changes of PPO activity in screened disease resistant

garlic lines and disease resistant and sensitive cultivars
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Fig. 7 Changes of PAL activity in screened disease resistant

garlic lines and disease resistant and sensitive cultivars
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