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INTRODUCTION
Pepper (Capsicum annuum L.) is among the main

vegetable species in Bulgaria. The high temperatures (HT)

(above 35°C), especially concurrent with the reproductive

period of the plants, cause an abortion of their buds and

flowers resulting in significant decrease of productivity

(Veselinov et al., 1984). This has become a serious problem

to pepper growers and breeders and the best way to solve

it is by breeding temperature tolerant varieties (Aloni et al.,

2001).

The photosynthetic apparatus (PSA) and male

gametophyte have been considered as rather sensitive to
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Ðåçþìå
Èçñëåäâàíè ñà ïðîìåíèòå â ïàðàìåòðèòå íà õëîðîôèëíàòà ôëóîðåñöåíöèÿ è â ìúæêèÿ ãàìåòîôèò ïîä 

âëèÿíèå íà âèñîêà òåìïåðàòóðà (ÂÒ) ñ öåë äà ñå îïðåäåëè ïîäõîäÿù òåìïåðàòóðåí ðåæèì çà òåñòèðàíå íà ãåíîòèïè 
îò Capsicum annuum L. Ðàñòåíèÿòà (ñîðò „Áÿë Êàëèíêîâ”) ñà îòãëåäàíè â îðàíæåðèÿ â 5 L ïëàñòìàñîâè ñúäîâå ñ 
òîðôåíî-ïî÷âåí ñóáñòðàò. Ïðåç ôàçà áóòîíèçàöèÿ–öúôòåæ öåëèòå ðàñòåíèÿ ñà òðåòèðàíè ñ ÂÒ (35, 40 è 45°C è 
ïðîäúëæèòåëíîñò 1, 2, 3 è 4 h). Áåøå óñòàíîâåíî, ÷å ïèïåðîâèòå ðàñòåíèÿ ñå ïîâëèÿâàò â ðàçëè÷íà ñòåïåí îò 
ïðèëîæåíèòå òåìïåðàòóðíè ðåæèìè. Ìîæåì äà îáîáùèì, ÷å: ñòîéíîñòèòå 35°C è 45°C íå ñà ïîäõîäÿùè çà òåñòèðàíå 
íà ëèíèè è ñîðòîâå ïèïåð êúì ÂÒ; ìúæêèÿò ãàìåòîôèò å ïî-÷óâñòâèòåëåí êúì ÂÒ â ñðàâíåíèå ñ ôîòîñèíòåòè÷íèÿ 
àïàðàò; óñòàíîâåí å ïîëóëåòàëåí åôåêò âúðõó ìúæêèÿ ãàìåòîôèò íà ðàñòåíèÿ îò ìîäåëíèÿ ñîðò „Áÿë Êàëèíêîâ” ïðè 
òåìïåðàòóðà 40°Ñ ñ ïðîäúëæèòåëíîñò 2 è 3 h; ïðîìåíèòå â ïàðàìåòðèòå íà õëîðîôèëíàòà ôëóîðåñöåíöèÿ ñà ïî-

äîáðå èçðàçåíè ïðè òåìïåðàòóðíèòå ðåæèìè ñ ïî-âèñîêè ñòîéíîñòè (40°Ñ è 45°C çà 2 è 3 h); ïîäõîäÿù òåìïåðàòóðåí 
ðåæèì çà òåñòèðàíå íà òåðìîòîëåðàíòíîñòòà íà ïèïåð âêëþ÷âà ñòîéíîñò 40°Ñ è ïðîäúëæèòåëíîñò 2 èëè 3 h.

Abstract
The changes in chlorophyll fluorescence parameters and in male gametophyte caused by high temperature (HT) 

were studied to determine a suitable regime to test the heat tolerance of Capsicum annuum genotypes. The plants (cv. Bial 
Kalinkov) were grown in a glasshouse in 5 L plastic pots on a commercial soil-peat substrate. Whole plants were treated 
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C are not suitable to screen test pepper lines and varieties to heat tolerance; the male gamethophyte is more sensitive to 
HT stress compared with the photosynthetic apparatus; a semi-lethal effect on the male gamethophyte of pepper plants 
from the model cv. Bial Kalinkov was manifested at 40oC for 2 and 3 hours; the changes of the chlorophyll fluorescence 
parameters are better expressed at the higher values of HT regimes (40oC and 45oC for 2 and 3 hours); a suitable temperature 
regime to screen-test the heat tolerance of pepper species includes 40oC and duration of 2 or 3 hours.
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with unviable pollen (11.1, 18.2 and 40.0% at 1, 2, and 3

hours, respectively) (Fig. 1a). The HT treatment with 45°C

in 2, 3, and 4 hours caused a lethal effect on the pollen

viability. The values of pollen germination and pollen tube

length were practically zero at the HT 45°C in 2, 3 and 4 h

(Fig. 1b). The shown differences between the male

gametophyte reactions of pepper plants to the various HT

regimes allow us to prefer as suitable regime for an

assessment of pepper breeding materials 40°C with

duration 2 and 3 hours. This regime has a semi lethal effect

and is able to disclose the available diversity in the pepper

accessions on the basis of their pollen reaction to high

temperature stress.

CONCLUSIONS
We conclude that the male gamethophyte is more

sensitive to HT stress compared with the photosynthetic

apparatus.

Temperature regimes of (1) 35°C with duration

1-4 hours and (2) 45°C with duration 2, 3, 4 hours, are not

suitable for revealing genotype differences between the heat

tolerance of pepper genotypes.

A semi lethal effect on the male gamethophyte of

pepper plants from the model cv. “Bial Kalinkov” was

established at temperature 40°C for 2 and 3 hours.

Temperature regime of 40°C with duration 2 and

3 hours is suitable to screen test for heat tolerance in the

pepper gene pool for breeding purposes.
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