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Table 1. Analysis of variances for effect of cultivars and Pb(NOs), stress on germination indices and
biochemical changes of two wheat cultivars.
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**Indicates significant difference at 1% probability.
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Figure 1. Fitting 3 sigmoidal models to

germination percentage and normal seedling
percentage of wheat under Pb(NO;), stress.
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Figure 2. Fitting 3 sigmoidal models to seedling
dry weight and length of wheat under Pb(NO3),
stress.
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Figure 4. Fitting 3 sigmoidal models to catalase and fitting regression model to protein and proline of wheat
cultivar under Pb(NO;), stress. Regression model for proline of Chamran and Kohdasht cultivars was y = -
0.9054x + 1.3511 and y = -0.8118x + 1.1203 and for protein it was y = 0.0486x + 0.0097 and y = 0.0269x +
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Table 2. Estimating parameter a using 3 sigmoidal models for wheat cultivar under different Pb(NOs); stress
(represent standard error).
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Table 3. Estimating parameter b using 3 sigmoidal models for wheat cultivar under different Pb(NOs); stress
(* represent standard error).
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Evaluation of Germination and Biochemical Changes of Two Wheat
(Triticum aestivum) Cultivars Under Pb(NO3;), Stress

Seyyed Ali Tabatabaei ', Omid Ansari "

Extended abstract

Introduction: Heavy metal pollution is one of the most serious environmental problems. These metals
which accumulate in food chain bring about a lot of hazards to both humans and animals. Among heavy
metals, lead is considered to be the most dangerous heavy metal in the environment. It contaminates the
environment through the lead-acid battery industry, paint and gasoline additives, insecticides, chemical
fertilizers, car exhaust pipes and soldering. The objective of this study was to investigate the effect of
Pb(NOs), on germination characteristics and biochemical changes of two wheat cultivars (Chamran and
Kohdasht cultivars).

Materials and Methods: The objective of this research was to evaluate germination and biochemical
changes of two wheat cultivars under Pb(NOs), stress, using three-parameter sigmoid model. The
experimental design adopted was factorial with a completely randomized design, as the base design, with 3
replications. The first factor was 2 wheat cultivars (Kohdasht and Chamran), and the second factor was 6
levels of Pb(NO;), (0, 0.25, 0.5, 0.75, 1 and 1.5 mg.L).

Results: The results showed that with increases in levels of Pb(NO;), stress, germination percentage,
germination rate, normal seedling percentage, seedling length, seedling weight and seed vigor index reduced
for both wheat cultivars. The results of fitting three-parameter sigmoidal to characteristics indicated that the
highest characteristics and X50 were obtained from the Chamran cultivar. The highest germination
percentage (96%), germination rate (23 seeds per day), normal seedling percentage (93.33%), seedling length
(13.07 cm), seedling weight (0.07) and seedling vigor index (12.18) were obtained from the Chamran cultivar
under non-stress conditions. Pb(NOs), stress increased proline and catalase activity but reduced protein,
proline and protein for the Chamran cultivar, as compared with the Kohdasht cultivar.

Conclusion: Generally speaking, the results showed that Pb(NO;), had a significant effect on
germination characteristics and catalase, proline and protein of wheat. Finally, it could be said that in copper-
accumulated areas, choosing proper cultivars can slightly mitigate the damages caused by copper. The
Chamran cultivar seems to be a better candidate for these conditions.

Keywords: Catalase, Proline, Protein, Sigmoid model

Highlights:

1. Evaluation of the effect of Pb(NO;), stress on germination characteristics of wheat.
2. Using three-parameter sigmoid model for the evaluation of biochemical changes and
germination of wheat under Pb(NO;), stress.
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