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ABSTRACT

Fitness costs of herbicide resistance may be more evident and increase under stress environmental
conditions. To test this hypothesis, a herbicide-resistant (R) and a herbicide-susceptible (S) phenotype
with controlled and homogenized genetic background were isolated within a non—target-site resistant
§NTSR) black-grass population. Accumulated maximum germination (Gmax) and time to reach the Gmax
Gso) of biotypes were examined under non-stress and abiotic-stress conditions (salinity at 16 dSm™,
drought at -0.8 Mpa). In addition, seedling pre-emergence biotypes growths were evaluated under non-
stress condition. There was no difference in Gmax between the R and S biotypes, whereas the Gmax of R
phenotype was 28% and 49% lower than that of the S phenotype under salinity- and drought-stress
conditions, respectively. The R phenotype germinated around seven to 16 hours later than the S
phenotype under all non-stress and abiotic-stress conditions, i.e. the R phenoglpe had higher Gsp than the
other phenotype. The experiments of seedling pre-emergence growth showed that the R and S biotypes
had similar root and shoot length under non-stress condition. The results clearly showed that the
germmablllty fitness_costs of NTSR black-grass increase when the plants are grown under salinity and
rought stress conditions.
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Fig 1. Three classes of herbicide-susceptible (S), semi- resistant (SR) and -resistant (R) biotypes were isolated within a non-
Zarget site herbicide resistant black-grass population
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Table 1. Germination parameters of herbicide-resistant (R) and herbicide-susceptible (S) biotypes isolated within a non-
target site herbicide resistant blackgrass population under salinity stress (16 dS m™) and no-stress conditions. The

parameters were estimated by fitting a three parameter log-logistic model adopting to an event-time approach for the three
experiments separately, then the estimated parameters were subjected to a meta-analytic random effects model.

Salinity Gmax(%0)? Gso(hours)® slope

(dS m?) R S R S R S
0 94 (1.0) ns 96 (0.09) 77 (6.9) * 74 (6.9) 51(125) **  -53(1.24)
16 52 (1.9) ok 72 (1.9) 139 (7.3)  *** 126 (7.1) 56(1.26) ns  -53(1.25)

aThe accumulative germination = d parameter x100.

bTime to reach 50% of the maximum of accumulative germination.
= Significant at 0.05, 0.01 and 0.001 level, respectively.

"s Non-significant.
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Table 2. Germination parameters of herbicide-resistant (R) and herbicide-susceptible (S) biotypes isolated within a non-
target site herbicide resistant blackgrass population under drought stress (-0.8 Mpa) and no-stress conditions. The

parameters were estimated by fitting a three parameter log-logistic model adopting to an event-time approach for the two
experiments separately, then the estimated parameters were subjected to a meta-analytic random effects model.

Drought Grnax(%)? Gso(hours)® slope

(-Mpa) R S R S R S

0 96 (2.9)  ns 94 (3.1) 86 (65)  *=* 76 (65) 55(154) ns 58 (L55)
- 08 23(36)  **x 45 (3.7) 135(7.7)  ***  119(7.0) 44(159) ns 4.2 (155)

2The accumulative germination = d parameter x100.

bTime to reach 50% of the maximum accumulative germination.
™ Significant at 0.001 level.

" Non-significant.
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target site herbicide resistant black-grass population under non-stress (A) and salinity stress (16 dS m™, B) conditions. The
curves represent the data of the three experiments conducted separately. The estimated parameters were presented in Table
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Fig 3. Germination pattern of herbicide-resistant (R, ®) and herbicide-susceptible (S, O) biotypes isolated within a non-
target site herbicide resistant blackgrass population under non-stress (A) and drought stress (-0.8 Mpa, B) conditions. The
curves represent the data of the two experiments conducted separately. The estimated parameters were presented in Table
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Fig 4. Shoot length of herbicide-resistant (R) and herbicide-susceptible (S) biotypes isolated within a non-target site
herbicide resistant black-grass population. Columns with the same letters are not significantly different at 5% of probability

level.
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