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inflorescence occur after forcing and each type bears fruits with different quality. 
This study aimed to observe flowering characters and effect of withholding water 
on leaf carbohydrate and nitrogen levels of 6-year old ‘Thongdee’ pummelo trees in 
three commercial orchards. Withholding water was conducted during November-
December 2008, a dry season in Thailand. Numbers of inflorescence, type of in-
florescence, total nonstructural carbohydrates (TNC) and total nitrogen (TN) in 
leaves were determined. We found that the duration of withholding water varied 
from 2 to 3 weeks among orchards resulting in a decrease of soil moisture by 2%. 
Pummelo trees flowered within 17-22 days after rewatering and flowering was ob-
served in 72.2% of tagged shoots. Most of flowering shoots had 1-2 inflorescences. 
Five types of inflorescence was found: 1) many flowers (more than five) without 
leaf, 2) many flowers with many leaves, 3) many flowers with few leaves at the base, 
4) 1-2 flowers with many leaves and 5) 1-2 sessile flowers. Most of inflorescences 
were type 1 and type 2 while type 4 and type 5 were very few and failed to set 
fruit. Each flower had 4-5 calyxs, 4-5 petals, 30 stamens and one pistil. Leaf TNC 
increased after withholding water and decreased in one week after rewatering and 
further decreased during flowering. Leaf TN slightly decreased after withholding 
water and increased again at the flowering period. This result suggested that with-
holding water increased carbohydrate accumulation and thus C:N that may involve 
in flowering process of ‘Thongdee’ pummelo.

Sm09.011
High Temperature Effect at Beginning of 
Blooming on Three Different Peach Cultivars

Zanandrea, I.; Raseira, M. C. B.
Embrapa Clima Temperado, Br 392,km 78, P.O. Box 403, 96001-970, Pelotas, Rio Grande do Sul, Brazil 

Temperatures above 25 ºC are not rare, in subtropical areas during peach blooming 
period, affecting the crops. On the other hand, global warming has been a concern. 
It is important to determine which genotypes are more tolerant to this problem. 
But first of all, it is necessary to have an easy and quick way to screen large popula-
tions or large number of genotypes. In this study, pistil length and pollen viability 
were observed in two commercial cultivars, Maciel and Granada, and one selection 
Conserva 693. Two year old plants growing in 10liters baskets were either left at 
room temperature (16 to 20 °C) or in phytotron at 29 °C, when flower buds were 
at silver bud or pink bud stage. After three days, a flower sample was taken for mor-
phological analyses or pollen collection. Pollen viability was estimated by in vitro 
germination test using a culture medium prepared with 10% sucrose and 1% agar 
agar, in water. For the observations of the pistil length it was used three replications 
of 20 flowers each. Results were submitted to variance analysis and means were 
compared by Tukey test (∂ =0, 05).It was observed that ‘Granada´ and ´Conserva 
693´had shorter pistils when submitted to 29°C. The same did not happen with 
Maciel which was less sensitive to the different temperature conditions. However, 
when the pollen viability was studied, there was a decrease on the in vitro pollen 
germination varying from 57 to 72% reduction when the pollen was originated 
from plants kept in the phytotron at 29 °C. More studies should be carried out but 
so far it looks that pollen germination could be the most practical and discriminate 
parameter to estimate heat tolerance in a large number of peach genotypes.

Sm09.012
Detection of Reactive Oxygen Species and Nitric 
Oxyde in Floral Tissues

Zafra, A.; Jiménez-Quesada, M. J.; Rejón, J. D.; Rodríguez-
García, M. I.; Alché, J. D.
Estación Experimental del Zaidín, CSIC, Profesor Albareda 1, 18008, Granada, Spain

Recent studies have shown that reactive oxygen species (ROS) and nitric oxide 
(NO) are involved in the signalling processes taking place during the interactions 
pollen-pistil in several plants, mainly with compatibility systems of the sporophytic 
type. In order to deep into the putative function of these signalling molecules in 
the regulation of the interaction pollen-stigma, we have analyzed their presence in 
floral tissues over different developmental stages, including unopened flower buds, 
recently opened flowers, dehiscent anthers and flowers after fertilization. Species 

studied include different crops (olive tree, tomato, pepper…) as well as plant model 
species (Arabidopsis). Analysis of ROS and NO localization has been carried out by 
using histochemical analysis at light microscopy, as well as different fluorochromes 
by confocal laser scanning microscopy. The stigma, the anther tissues and the pol-
len grains and pollen tubes were the most active structures accumulating ROS and 
NO. Conspicuous changes were detected in the level of these molecules over the 
developmental stages analyzed. The study confirms the enhanced production of 
NO by pollen grains and tubes during the receptive phase, and the decrease in the 
presence of ROS when NO is actively produced. The biological significance of the 
presence of these products may differ between early flowering stages (defence func-
tions) and these stages in which there is an intense interaction between pollen and 
pistil in which they might determine the presence of a receptive phase in the stigma. 

Sm09.013
Effect of Different Pollen Parents on Fruit Retention 
and Fruit Characteristics in ‘Wai Chee’ Litchi

Froneman, I. J.1; Bower, J. P.2; Bijzet, Z.1; Sippel, A. D.1
1Agricultural Research Council -Institute for Tropical and Subtropical Crops, Private Bag X11208, 
1200, Nelspruit, South Africa
2Horticulral Science, University of KwaZulu-Natal, Pietermaritzburg, South Africa

The effect of self- and cross-pollination on fruit retention and fruit characteristics 
in ‘Wai Chee’ litchi was investigated. Enclosed flower panicles were hand-polli-
nated with male 2 (M2) pollen from ‘Fay Zee Siu’, ‘HLH Mauritius’, ‘McLean’s 
Red’ and ‘Wai Chee’ respectively. The number of fruitlet retention per panicle was 
determined throughout the fruit development period from fruit set to harvest on 
a daily basis. At harvest, the surviving fruit was measured to determine the effect 
of pollen parent on different fruit characteristics. Initial fruit set in ‘Wai Chee’ was 
lower in all cross-pollinating treatments compared to the self-pollinating treatment. 
However, final fruit retention was higher with all cross-pollinators compared to 
self-pollination, with ‘Fay Zee Siu’ and ‘McLean’s Red’ showing significant increas-
es in retention of 48% and 30% respectively. Increases in fruit size, fruit- and flesh 
weight in ‘Wai Chee’ were found with cross-pollination, but these increases were 
not significant. No clear effect of pollen donor could be found on seed- and rind 
weights of fruit, with only slight variation among the different treatments. Pollen 
donor effect on quality parameters such as acid- and TSS content of fruit was not 
significant. Results indicate that the inclusion of cross-pollinators in orchards to 
encourage pollen transfer of M2 flowers to the female flowers of ‘Wai Chee’ could 
have beneficial effects. 

Sm09.014
Influence of Pollination Methods on Quantity and 
Quality of Date (Phoenix dactylifera. cv. Kabkab) 

Amiri, M. E.
Department of Horticulture, 313, Zanjan, Z, , Islamic Republic of Iran

Evaluation of the pollination method on quantity and quality of date (Phoenix 
dactylifera. cv. Kabkab) was investigated in Busheher province, Sad-Abad, Iran. The 
15 year-old date palms ‘Kabkab’ were pollinated by four different methods [hand 
pollination (HP), hand duster (HD), embedded male inflorescence in spadix (EM) 
and motorized duster (MD)] during 5-8th March 2009. The effective pollination 
period (EPP) was determined, when female flowers started to open. The effective-
ness of pollination and the pollen concentrations were not similar in the four meth-
ods. The motorized duster produced lower fruit set than the hand duster. None of 
the physical or chemical differences that appeared during the same stage of fruit 
development proved to be an indicator of maturity. Fruit set, volume, weight and 
total yield were not similar in different pollination methods. The highest fruit set 
(fruit No. inflorescence-1), fruit volume, weight and yield with respect to method 
of pollination. The embedded male inflorescence in spadix (EM) method produced 
the highest yield per tree and fruit set (18.6 fruits/strand) and the lowest yield per 
tree was recorded in the hand duster (HD) method. There was no significant dif-
ference in date of fruit ripening (fruits were ripen simultaneously). The hand duster 
was more favored because it was more convenient and cheap. The hand pollinated 
fruits contained the larger fruits. 




