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Development of hybrid plants from ovules ofNicotiana tabacum pollinated in vitro with pollen grains of 
Nicotiana knightiana 
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Summary. Hybrid embryos and endosperm were developed in ovules of Nicotiana tabacum after pollination in vitro with 
pollen grains of Nicotiana knightiana. Embryos produced calluses which after transferring to fresh medium differentiated 
into shoots which later formed plants. In 8 plants among 14 fully-developed plants growing in pots the chromosome 
numbers were 2n = 36; the remaining 6 plants were aneuploids. All plants were male and female sterile. 

Test-tube pollination of  ovules may be useful in overcom- 
ing certain barriers of incompatibility which lie in stigma 
and style. The method of sexual in vitro hybridization has 
already been successfully applied to obtaining interspecific 
hybrids among some species of Caryophyllaceae 2. Lately 
this method has been applied for the development of 
hybrids between Nicotiana alata • N. debney 3 and N. taba- 
cure • N. rustiea. Among 86 species of Nicotiana there are 
only 9 known interspecific hybrids developed by means of 
pollination of stigmas in vivo 5 8. Maliga et al. 9 obtained 
hybrid plants from fused protoplasts of Nicotiana tabacum 
with N. knightiana; however, all the plants possessed a 

Figure 3. Differentiation of shoots in callus tissue developed from 
hybrid embryo on MS medium supplemented with 4 rag/1 kinetin 
and 2 rag/1 NAA. ( x 2). 

Figure 1. 4-day-old culture; developing ovules of Nicotiana taba- 
cum situated on the placenta after pollinating in vitro with pollen 
grains of N. knightiana. (x 7). 

Figure 2. Callus tissue produced from hybrid embryo after 3 weeks 
of culture on MS medium supplemented with 2 rag/1 2,4-D. (• 3). Figure 4. Fully developed hybrid plant in test-tube. ( • 2). 
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Figure 5. A and C Parental plants; A, Nicotiana tabacum; C, Nicotiana knightiana. (• 0.5). B Hybrid plant and the somatic number of 
chromosomes 2n = 36. ( x 2500). 

varying number of chromosomes, usually ranging between 
44 and 131. The present report concerns the development 
of hybrids derived from the ovules of N. tabacum cv. 
Samsun pollinated in vitro with pollen grains of N. knigh-  
tiana. Goodsp. 
Flower buds, from which ovules were to be obtained for 
culture work, were bagged 2 days before pollination. Pistils 
were briefly surface-sterilized with 70% ethanol, then with 
0.1% mercuric chloride for 3 min. Following surface-steril- 
ization the pistils were rinsed 3 times in sterile water. Later 
the style and the ovary wall were removed and the ovules 
along with the placenta were inoculated on the medium 
prescribed by Nitsch ~~ The same day, anthers were excised 
from the still-closed flower buds and kept for 2-4 h in the 
sterile inoculation chamber. Later the pollen grains were 
scooped out and spread on the surface of the cultured 
ovules. All the exPerimental material was cultured in the 
dark at a temperature of 22-26 ~ 
After the 1st 3 days of culture some of the pollinated ovules 
enlarged (fig. 1). Dissection of those ovules revealed nor- 
mally developed proembryos and endosperm. Enlarged 
ovules, 7 or 8 days after pollination, were transferred to the 
nutrient medium prescribed by Murashige and Skoog 11 
(MS) supplemented with 2 mg/l of 2,4-dichlorophenoxy- 
acetic supplemented with 2 mg/l of 2,4 dichlorophenox- 
acid (2,4-D). Three weeks later about 10% of the inoculated 
ovules burst and a mass of white calluses started to develop 
from the embryos (fig. 2). Small fragments of calluses were 
again transferred on the MS medium supplemented with 
4 mg/1 of kinetin (K) and 2 mg/1 of naphtaleneacetic acid 
(NAA). During the next 3 weeks of culture calluses pro- 
duced shoots (fig.3) which, after transferring on to MS 
medium containing 2 mg/l  of indoleacetic acid (IAA), 
developed into fully formed plants (fig.4). The 8-week-old 
plants, after thorough washing in water, were transferred to 
soil in pots and raised in the greenhouse. After another 
6 weeks plants started to produce flowers. Thus 14 plants 
fully formed with flowers were obtained. 

Caryological investigations of squashes of the root tips 
revealed in 8 plants the presence of 36 chromosomes 
(fig. 5,B). In the remaining 6 plants there was an aneuploid 
number of chromosomes. The preliminary analysis of 
meiosis in anthers and the cytoembryological analysis of 
ovules revealed the occurrence of various abnormalities, 
the consequence of which were a complete male and 
female sterility of hybrid plants (2n= 36). All the 8 plants 
showed an intermediate phenotype between the parental 
plant species (figs. 5,A-C), particularly in the shape and size 
of leaves, flowers, ovaries and anthers and in the color of 
leaves and flowers. 
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