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Abstract: [ Objective] A method was developed to rapidly evaluate the resistance of an asparagus cultivar to stem blight.
[ Method] Seven asparagus cultivars with varying degrees of resistance to stem blight were selected for the study. To
artificially induce the disease, (1) the asparagus seeds and/or roots were soaked in an aqueous solution containing the
mycotoxin produced by Phomopsis asparagi, (2) the asparagus seeds were submerged in P. asparagi spore suspension, or (3)

the asparagus roots were irrigated with an aqueous P. asparagi spore suspension to compare with (4) the natural induction on
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asparagus plants in the field. Seed germination and seedling root growth were monitored to grade the disease resistance or
susceptibility of each asparagus variety. [Result] After 24h soaking in an aqueous solution containing mycotoxin, the seeds
of Grande, Jialu No. 1, Zaojia No. 1, Fengdao No. 1, Huamiao, TC and UC157F, displayed inhibited germination at the rates of
3.62%, 4.29%, 13.98%, 4.26%, 2.19%, 4.95% and 15.00%, respectively. Accordingly, UC157F, and Zaojia No. 1 were
classified as the susceptible varieties and the remainders moderately resistant ones. As the root growth of Grande, Jialu No. 1,
Zaojia No. 1, Fengdao No. 1, Huamiao, TC and UC157F, plants affected by an exposure to mycotoxin were inhibited at the
rates of 80.94%, 73.72%, 82.29%, 71.77%, 65.86%, 69.39% and 82.35%, respectively, the asparagus cultivars UC157F,,
Zaojia No. 1 and Grande were grouped in the susceptible class, Jialu No. 1 and Fengdao No. 1 in the moderately susceptible
class, and TC and Huamiao in the moderately resistant class. The significant inhibition on germination by soaking the seeds in
suspension of 1.0 X 10° P. asparagi sporeS'mL71 was at a rate of 43.88% on the Grande seeds, 40.97% on the Jialu No. 1 seeds,
41.67% on the Zaojia No. 1 seeds, 32.87% on the Fengdao No. 1 seeds, 29.59% on the Huamiao seeds, 28.52% on the TC
seeds, and 61.23% on the UC157F, seeds. The results placed UC157F, in the susceptible, Grande, Zaojia No. 1 and Jialu No. 1
in the moderately susceptible, and Fengdao No. 1, Huamiao and TC in the moderately resistant classifications. When the plants
were irrigated with the P. asparagi spore suspension, the disease incidence on all tested asparagus was greater than 80% and
not adequate to differentiate the resistance grades. Finally, in comparison, the stem blight-induced UC157F, plants in the field
was the susceptible cultivar, whereas Zaojia No. 1, Grande, Jialu No. 1 and Fengdao No. 1 were the moderately susceptible and
Huamiao and TC the moderately resistant varieties. [Conclusion] Of the various methods for comparing resistance to stem
blight of asparagus varieties, soaking the seeds in P. asparagi spore suspension rendered the classification closest to that

obtained by the field induction (P<<0.01). Therefore, along with field observation, it could be reliably applied to quickly
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estimate the disease resistance of an asparagus cultivar.
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Table 1 Effect of soaking time in mycotoxin-containing solution on asparagus seed germination rate

ML
L N
2R i) Germination rate of seed /%

Soaking time/h Fe21 18 kLS F515 7% o -
Grande Jialu No.1 Zaojia No.1 Fengdao No.1 Huamiao 2

2 90.67a 92.00a 94.00a 92.00a 90.00a 92.67ab 90.67ab

4 91.33a 92.00a 91.33b 92.00a 90.67a 90.67ab 88.00bc

8 90.00a 91.33a 89.33b 92.00a 89.33a 92.00ab 85.33cd

16 88.00a 90.67a 84.67¢ 89.33a 90.67a 92.67ab 82.67de

24 89.33a 89.33a 82.00d 90.00a 89.33a 89.33b 79.33¢

0 (CK) 92.00a 93.33a 94.67a 94.00a 91.33a 94.00a 93.33a

[FZVEHE 5 AR NG P BRI R 7 R (P<0.05) . T,

Data with different lowercase letters on a column indicate significant differences at P<<0.05. Same for below.
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Fig. | Germination inhibition rate of asparagus seeds soaked in

mycotoxin-containing solution for 24 h
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Table 2 Effect of soaking in solutions containing varied concentrations of mycotoxin on growth of asparagus roots

FHEE R JFS R B

e SHEIES

The inhibition rate of root growth/%

Volume ratio of toxin to water 2L =18 HigE FH1E ok
Grande Jialu No.1 Zaojia No.1 Fengdao No.1 Huamiao e UCLSTF,
1:0 80.94a 73.72a 82.29a 71.77a 65.86a 69.39a 82.35a
7:1 74.96b 68.58b 77.12b 67.99b 62.30b 64.60b 77.78b
3:1 68.99¢ 64.56¢ 72.83¢ 63.02¢ 58.45¢ 60.95¢ 74.75¢
1:1 65.45d 60.85d 68.32d 58.61d 54.54d 55.60d 70.22d
1:3 60.82¢ 57.12¢ 63.80¢ 53.5% 49.11e 50.54e 66.54¢
1:7 57.28f 55.10f 59.58f 46.00f 43.44f 46.61f 60.77f
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Table 3 Effect on germination rate of seeds soaked in varied P.
asparagi spore suspensions
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0 (CK) 92.67a 96.00a 96.00a 93.33a 94.67a 96.00a 94.67a
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Fig.3 Germination inhibition rate of asparagus seeds soaked in
1.0X10° P. asparagi spores~mL_1 suspension
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Fig. 4 Disease incident of asparagus plants with roots irrigated

with 1.0X 10’ P. asparagi sporeS‘mL_1 suspension
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Fig. 5 Disease incidence of asparagus varieties undergone field
disease-induction
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Table 4 Correlation between evaluation methods for disease resistance of asparagus

E/RER P ERrS HRERME BERBRMRIE
Resistance-identification Soaking seed Soaking root

I3 BV R A
Soaking seed

o AT IO AR A

Irrigating root

H R K%

Field natural

methods with mycotoxin with mycotoxin with spore suspension with spore suspension induction method
0 FL
_BREENE 1 0.768%* 0.911%* 0.267 0.703%*
Soaking seed with mycotoxin
R
. =X %m . 0.768** 1 0.682%* 0.327 0.682%*
Soaking root with mycotoxin
A TR A
.ﬁj f %. AR . 0.911** 0.682%* 1 0.373 0.761%*
Soaking seed with spore suspension
I3 HE A TS ERR VA
. } . . 0.267 0.327 0.373 1 0.540%*
Irrigating root with spore suspension
FH 8] [ SR 5 ik
” 0.703%* 0.682%* 0.761** 0.540* 1

Field natural induction method

FERORAE0.OLRF GO LR FANFR; *FIRAE0.05/KF GOl L RFHAMK.

** indicates significant correlation at P<<0.01 (bilateral); * indicates significant correlation at P<<0.05 (bilateral).
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