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ABSTRACT                        The effects of meiotic water deficit and combined heat and drought stress were 
studied on microsporogenesis and fertility of wheat. Among normal pollen, 12% of the drought 
stressed tolerant Plainsman V and 34% of the sensitive Cappelle Desprez pollen were arrested at 
early stages of gametogenesis. Drought stress manifested in significant reduction of the mean 
fertility in both sensitive (41%) and tolerant (33%) genotypes. Combined stress applied during 
meiosis among developmental arrests caused serious morphological anomalies in the sensitive 
genotype. When plants of the Plainsman V variety were subjected to simultaneous drought and 
heat, additional 24% significant decrease occurred in the ratio of normal pollen. The fertility 
of the basal part of the spikes was similar to the control in both genotypes, but the seed set in 
the middle and on the top of the spikes decreased significantly as a consequence of combined 
drought and heat stress. Acta Biol Szeged 52(1):67-71 (2008)
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Figure 1. Morphological diversity of the pollen grains observed at the time of flowering, caused by drought and combined drought and heat 
stress. A: normal trinucleate pollen with a high amount of accumulated starch reserves, B-D microspores and a pollen grain at early stages of 
pollen development, find in anthers after both treatments, B: uninucleate microspore, C: microspore during the first mitotic division, D: binucleate 
pollen, D: trinucleate pollen, F: sterile pollen, G-L: abnormal pollen development, G: non-separated tetrad, H: an aborted and a normal pollen 
grain stuck together, I: two sterile pollen grains within the same pollen wall, J: uninucleate microspore ‘twins’, K: asymmetric pollen ‘twins’, L: 
multinucleate pollen, n: nucleus, o: operculum, s: starch granules; Bar represents 20 µm.
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Effect of drought and the combination of 
drought and heat on pollen development.

Effect of drought and combined heat and 
drought stress on fertility

Table 1. The percentage of normal pollen grains in the anthers 
subjected to drought and combined drought and heat.

Treatment Genotype
Normal pollen (%)

Control Treated

Drought
Plainsman V 99.0 ± 1.1 86.7 ±   9.8
Cappelle Desprez 97.4 ± 4.9 63.5 ± 16.2

Heat & Drought
Plainsman V 99.2 ± 1.2 63.5 ± 19.8
Cappelle Desprez 98.0 ± 4.3 55.7 ± 22.4
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Table 2. Changes in the fertility ratios of the genotypes.

Treatment Genotype

Fertility (%)
Mean Spikelet position

Basis Middle Top
Control Treated Control Treated Control Treated Control Treated

Drought
Plainsman V

74 ± 5 78 ± 7 90 ± 8 54 ± 9
67 ± 7 63 ± 8 86 ± 11 53 ± 12

Cappelle Desprez
69 ± 9 70 ± 13 85 ± 11 53 ± 14

59 ± 11 65 ± 14 72 ± 16 39 ± 18

Heat & 
Drought

Plainsman V
70 ± 8 71 ± 15 89 ± 9 50 ± 8

58 ± 13 72 ± 18 72 ± 18 28 ± 17

Cappelle Desprez
69 ± 9 70 ± 13 85 ± 11 53 ± 14

72 ± 18 72 ± 18 28 ± 17 38 ± 19




