
4eme SYMPOSIUM INTERNATIONAL 
DE GENETIQUE DE LA VIGNE 

4th INTERNATIONAL SYMPOSIUM 
ON GRAPE-VINE BREEDING 

4° SIMPOSIO INTERNAZIONALE 
DI GENETICA DELLA VITE 

Verone (Italie) 
13-18 Avril 1985 

FLOWERING, POLLINATION AND 
FERTILIZATION IN VITIS 

G.STAUDT 
Staatliches Weinbauinstitut Freiburg im Breisgau (Fed. Aep. of 
Germany) 

Introduction 

Although methods of modern biotechnology may produce new 
strategies of breeding procedures, conventional methods of 
hybridization will still be practiced by grape breeders in coming 

years. Therefore efforts should be made to obtain a thorough 
knowledge of all factors which deal with hybridization. 

As a matter of fact, breeders engaged with hybridization of 
grape vines know how to make crossings. However do they know 
all steps of development of flowers, all steps of pollination, fer­
tilization and embryo growth and their dependance on environmen­
tal conditions? 

During the last few years, we did some experimental work in 
these fields from which we think that some results may be of in­
terest for those who are engaged with grape vine breeding. 

Results 

Flowering and emasculation 

During two years, flowering has been investigated in tbc 



cultivars Milller-Thurgau and Blauer Spatburgunder. Ten in­
florescences each, belonging to the sarne stage of development were 
selected, and the time of blooming of all flowers was recorded. 
F~om 5 a.m until 8 p.m. opened flowers were recorded, evefy 30 
mmutes, removed and put into a fixing solution immediately. 

In both years about 950/0 of the flowers opened within 5 days. 
The remaining flowers began blooming over the following 6 days 
(Fig. 1). These flowers can certainly be neglected in further con­
siderations because their opening was delayed due to abnormal con­
ditions. 
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Fig. 1 - Opening of the flowers per inflorescence of Vitis vinifera cv. Miiller­
Thurgau ( - ) and cv. Blauer Spiitburgunder (0-0) 1975. 

Therefore, within one inflorescence the age of the single flowers 
differs up to 5 days. 

All flowers fixed at the time of their opening were investigated 
for pollen germination and pollen tube growth. In both years a 
certain number of flowers had been pollinated before opening. 
Grape vines, therefore, can be called facultative cleistogamous. 

From former investigations it is known that pollen germina­
tion and pollen tube growth depends on temperature (Staudt, 1981, 
1982). Therefore, it was possible to calculate the probable time 
of pollination using the length of the pollen tubes and the cor­
responding temperature. Most flowers, pollinated before opening, 
were probably pollinated up to 4 hours before. But some must 
even have been pollinated up to 24 hours before opening. 

There was a considerable difference in the extent of cleistogamy 
between the two cultivars, Le. 60 • 1975 and 63% 1976 in Miiller­
Thurgau and 18% 1975 and 16% 1976 in Blauer Spiitburgunder. 
T~s phenomenon and the fact of corresponding rates of 
clelstogamy between the years hint at a genetical basis of this 
character. 

To prevent any self-pollination emasculation shou1d be carried 
out at least one day before the first flower of an inflorescence 
comes to bloom. 

Longevity 01 pollen grains 

At a room temperature of about 22° C, pollen can be stored 
f?r ~ .days without loss of viability. Within 30 days the originai 
Vlability of 70% decreased close to O (Fig. 2). Viability was always 
proved by germination tests. 

Pollen stored in an dessicator containing CaCI2 at _5° C re­
tainedtheir originai viability for 6 months. During the following 
6 month it decreased to 50%. 

In a long term experiment, pollen was stored in a dessicator 
containing CaCI2 at -22° C. Germination capacity showed after 
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Fig. 2 - Course of germlnation capaclty of pallen of Vitis vinifera stOrM 
at room temperature (ca. 22° C). 

I year continuous reduction. After 4 years, germination of 3,60/0 
could stilI be observed. In this case the originai germination capaci­
ty had been only 42%. 

Viability of stored grape vine pollen is not only a question of 
the applied technique but also a question of the originai viability 
and probably some other hitherto unknown causes. 

For example, samples of pollen with the same originai viabili­
ty may not necessarily result in the same viability after a certain 
time under the same conditions of storage. 

In areas near the northern borderline of vine growing, 
temperatures vefy often drop down near to 0° during the time of 
emasculation and poHination. It has therefore been investigated 
whether pollen germination and pollen tube growth are disturbed 
by low temperatures. Flowers were pollinated and subsequently 
kept up to 2 days under 2°, 5° and 10° C. To folIow, they were 
brought back under normal conditions of 28° C. In ali these ex­
periments, pollen germinated after the cold treatment as normal 
and pollen tube growth was adequate (Tab. 1). 

Longevity 01 stigmata and sty/es 

Vefy often there is the question: within which time after emascula­
tion shou1d the flowes be pollinated. To solve this problem pistillate 
flowers of the same age, i.e. flowers which had opened on tbe 
same day, were pollinated 1, 3, 4, 5 and 6 days after opening. 
After 2 days respectively styles and stigmata were investigated for 
germinated pollen grains and pollen tube growth. In ali flowers 
without those which were 5 and 6 days old when pollinated, pollen 
tube growth was found. Stigmata, therefore, retain their recep­
tivity and can successfu1ly ben pollinated up to the fourth day after 
opening. 

When inflorescences were treated with different lo .. 
temperatures immediately after pollination no pollen germinatioD 

Tab. 1 - Pollen tube growth after cold treatment for 48 band subsequml 
growtb at 28° C for 48 b 

Treatment I Length of pollen tubes (11m) ~ ± s 

2° e 2502 ± 49 
5° e 2 145 ± 143 

10° e 2265 ± 68 

28° e (no cold treatment) 2408 ± 41 



could be observed after a treatment longer than 6 days with 5 ° 
e. In order to decide whether these low temperature conditions 
injure the pollen grains or the stigmata and styles, flowers from 
treatment after which no further pollen germination had been 
found, were pollinated for a second time and subsequent1y grown 
under 28° e. From the results of these experiments ist can be con­
cluded that stigmata and styles may get over low temperatures 
down to 2° e for at least 2 days without any injury. Pollen ger­
mination and the ability of penetration into the style and pollen 
tube growth was normal if temperatures were raised subsequent1y 
to 28° e. 

Longevity 01 egg cells 

Under normal conditions, first symptoms of degeneration in 
egg cells of unpollinated flowers occurred from the third day after 
opening on (Kassemeyer and Staudt, 1981). This time corresponds 

with former resu1ts after which ovules of flowers grown under 10° 
e showed first signs of degeneration after about 4 days. Egg cells 
of grape vines therefore most probably must be fertilized within 
2 days after opening of the flowers. 

Pollination and lertilization 

There are several notes in literature about grape vine flowers 

and their receptivity for pollen grains by producing droplets of 
secretion on their stigmata. From our investigations, especially 
those about successful pollination in unopened flowers, one can 
leam that receptivity does not necessarily depend on a visible 
droplet of secretion produced by the stigma. 

The rate of pollen tube growth mainIy depends on temperature. 
At a continuous temperature of 25° - 28° e, fertilization could 
be expected to take piace from 12 hours after pollination on, at 
a temperature of 20° e after about 24 hours and at 15 ° e after 
about 48 hours. As a matter of fact, under in vitro conditions at 
25° e, it has been found that fertilization occurred from 12 hours 
after pollination of (Roth and Staudt, unpublished). Under field 
conditions it has already been shown that fertilization occured 24 
hours after opening of the flowers (Kassemeyer and Staudt, 1981, 
1982). 
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SUMMARY 

FLOWERING POLLINATION AND FERTILIZATION IN VITIS 

From failures after crossings, which can be recognized by missing seed set or signs of self-pollination one may conclude that not ali processes concer­
ning emascu/ation and pollination are yet sufficient/y known. 1n the course of our investigations about the f/owering bi%gy we made some observa­
tions which may be of use for ali who are engaged in grape breeding. 

I. Flowering and emasculation 
Under norma/ weather conditions, average dai/y temperatures between 15-18 0 C, about 95% of the f/owers of an if/orescence come to f/ower within 

5 d. 1n a certain number of f/owers anthers dehisce a/ready before opening and germination of pollen grains and pollen tube growth may begin up 
to 24 h before that lime. 

1n order to exclude any self-pollination emascu/ation must, therefore, precede the opening of the first f/ower of an inf/orescence. 

2. Storage of pollen 
A t room temperatures, 22 o C, pollen can be stored without /oss of viability for 3 d, at a temperature of -5 °C in an exsiccator with CaCI2 for half 

a year and for one year at -21°C. 
After pollination pollen grains may survive temperature up to 25DC for at /east two days without any injure of their ability of germination and 

pollen tube growth. 

3. Viability or stigma and style 
A t norma/ temperatures the receptive stigma can success/ully be pollinated up to the fourth day after b/ooming. Pollinated stigmata and the sty/es 

may survive temperatures up to 2 o C for two days without any effect on germination of pollen grains, penetration of pollen tubes into the sty/e and 
further growth. 

4. Viability of egg cells 
At norma/ temperatures first symptoms of degeneration occur in the egg cells of unpollinate f/owers beginning with the third day after b/ooming. 

Considering ca. 24 hours for pollen tube growth, the stigmata, therefore, shou/d be pollinated within two days after opening of the f/owers. 

5. Pollination and fertilization 
The receptivity of the stigma does not necessari/y depend upon a visib/e drop of secretion produced by the stigma. Egg cells are fertilized at norma/ 

temperatures within 24 hours after pollination. 1n inflorescences grown in vitro at permanent temperatures of 25 o C the first fertilization cou/d be 
observed 12 hours after pollination. 
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