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Abstract: Crossing for disease resistance of grape cultivars is one of the main 
interests of grape breeding. Downy mildew is one of the destructive diseases of 
grapevines. V. vinifera has superior characteristics for wine or fresh 
consumption but mildew sensitive. Vinifera grapevines are cross with American 
wild grapes to obtain resistant cultivars. But some hybrid grapes have low seed 
germination. The main goal of this study was to develop hybrid table grape F1 
offsprings with resistance to downy mildew disease and to test seed 
characteristics of them. Alphonse Lavalle (susceptible) and Regent (resistant) 
grape cultivars were crossed to obtain resistant F1 progenies. Hybrid seeds were 
soaked in gibberellic acid (GA3, 1 000 ppm), Benzylaminopurine (BAP, 1 000 
ppm) and hydrogen peroxide (H2O2, 1 M) solutions and water (control) for 24 
hours after stratification (4 months at 5oC) and then sown in Perlite : Peat moss 
(1:1) potting soil. Germination was carried out in the plastic boxes with constant 
temperature (27oC) and relative humidity (99%). Total germination ranged from 
60.39% to 78.32% in the control and GA3 treated seeds respectively. Also, GA3 
significantly increased total germination when compared to the other treatments. 
Optimization of growth chamber, greenhouse and open field conditions for seed 
germination and seedling growth accelerated shoot growth up to 2 m in 
offsprings at the first year. 

  
  
Mildiyö Hastalığına Dayanıklı genotipler oluşturmak için Alphonse Lavallee ve Regent 

Üzüm Çeşitlerinin Melezlenmesi.1.Tohum Çimlendirme ve Fide Gelişimi 
 
 

Makale Bilgileri 
 
Geliş: 26.09.2018 
Kabul: 13.12.2018 
Online Yayınlanma 31.05.2019 
DOI: 10.29133/yyutbd.464036 
 
Anahtar kelimeler 
Islah,  
Hastalık,  
Asma, 
V.vinifera 
 

Öz: Üzüm ıslahının ilgilendiği ana konulardan biri üzüm çeşitlerinin hastalığa 
dayanıklılık amacıyla melezlenmesidir. Mildiyö asmaların yıkıcı 
hastalıklarından biridir. V. vinifera şaraplık ve sofralık özellikler açısından üstün 
olmasına karşın hastalıklara dayanıksızdır. Vinifera türüne ait asmalar dayanıklı 
çeşitler elde etmek amacıyla Amerikan yabani asmaları ile melezlenir. Ancak 
bazı melez üzümler düşük tohum çimlenmesine sahiptir. Bu çalışmanın ana 
amacı mildiyö hastalığına dayanıklı F1melez sofralık üzüm dölleri geliştirmek 
ve bunların tohum özelliklerini incelemektir. Alphonse Lavalle (hassas) ve 
Regent (dayanıklı) F1 dölleri elde etmek amacıyla melezlenmiştir. Melez 
tohumlar katlamayı takiben (5oC da 4 ay) 24 saat süreyle gibberellik asit (GA3,1 
000ppm), benzilaminopurin (BAP,1 000 ppm) hidrojen peroksit (H2O2, 1M), ve 
su (kontrol)’ya batırıldı ve sonra perlit:torf (1:1) harcı içeren saksılara ekildi. 
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Çimlenme sabit sıcaklık (27oC) ve nem (%99) içeren plastik kutularda 
gerçekleştirildi. Toplam çimlenme kontrol ve GA3 uygulanan tohumlarda 
sırasıyla %60.39 ve %78.32 olarak değişti. GA3 toplam çimlenmeyi diğer 
uygulamalarla karşılaştırıldığında önemli ölçüde arttırdı. Tohum çimlenmesi ve 
fide gelişimi için gelişme odası, sera ve tarla koşullarının optimizasyonu, melez 
döllerde ilk yıl sürgün gelişimini 2m’ye kadar çıkarmıştır. 

  
 
1. Introduction 
 

Turkey is one of the world’s largest producers of grape, fifth in the ranking of planted surface 
area (480.000 ha) and sixth in production of grape (4 million tonnes) in 2016 (Anonym, 2017a). 
Turkey exports roughly 250 000 ton each of fresh and raisin grapes annually valued totally US$ 600 
million (Anonymous, 2017b; Anonymous, 2018). 

Mildew diseases, downy and powdery, are the main fungal diseases of grapevines. Breeding of 
grapevine resistance to downy mildew was initiated in early 19th century. Selected resistant 
offsprings of Vitis labrusca such as Catawba, Concord or Isabella are the pioneer of resistant 
cultivars.  Lately, interspecific hybrid cultivar Regent is getting more popular as wine grape because 
of broad resistance to downy and powdery mildew diseases. It is among the most important fungal-
resistant quality wine grape varieties in the world (Gessler et al., 2011). 

Seeds of Vitis riparia and Vitis rupestris have higher germination percentage than that of Vitis 
labrusca and Vitis vinifera (Rambough, 2002a). In addition, seeds of early ripening grape cultivars 
have poor germination rates (Ramming et al., 1990). The higher germination percentage of hybrid 
grapes decreases the breeding costs while contributing to the overall breeding success. Grape 
seeds are stratified for 3 months at 5oC for breaking embryo dormancy. Stratification period can be 
increased up to 1 year without any deterioration in seeds. Ungerminated seeds can be stratified again 
(Rombough, 2002a; 2002b). 

Growth regulators affect seed germination positively but overdoses have detrimental effects 
on seeds. Application of growth regulators to the seeds is recommended before or after stratification 
(Pal et al., 1976; Ergenoğlu et al., 1997; Conner, 2008; Rusdy, 2012; Akkurt et al., 2013;). But a 
double application of GA3 at the time of before and after stratification have also positive effects on 
seed germination (Selim et al., 1981). Ellis et al. (1983) found that H2O2 and GA3 have positive 
effects on seed germination of grapes and 2000 ppm GA3 was the most effective dose for breaking 
dormancy but caused death of some seeds. Conners (2008), indicated that higher doses than 1 000 ppm 
GA3 has adverse effects on germination. Grape seeds treated with 1 000 ppm GA3 or combination of 
H202 (0.5M) +GA3 (1 000ppm) germinated 58% and 63%, respectively. Pall et al. (1976) found that 
different forms of GA3 had contrastive effects on seed germination and treatment with 1 000 ppm 
GA4+7 inhibited shoot growth of seedlings. Akkurt et al. (2013) shown that BAP and GA3 
applications to Kalecik Karası seeds increased germination up to 67%. Yalvaç (2006) treated grape 
seeds with 500, 1 000 and 1 500 ppm GA3 but the germination rate never exceeded 10%. 

The main goal of this study was to investigate the effects of plant growth regulators on seed 
germination in plastic boxes of hybrid grapes which is obtained by crossing of Alphonse Lavalle and 
Regent and followed by seedling growth in the greenhouse and open field. 
 
2.  Materials and Methods 
 

In the experiment, hybrid grape seeds obtained from the crossing of Alphonse Lavalle x 
Regent grape varieties were used. The Alphonse Lavalle variety has seeded, black and large berries. It 
is a well known table grape cultivar but sensitive to the powdery and downy mildew diseases. The 
Regent variety is a wine grape cultivar with black, small berries that are resistant to mildew diseases 
both. The necessary cultivation techniques were carried out to crossed grapevines during the summer 
months following the crossing in early May, and the grapes were harvested on 08.09.2016 and 
20.09.2016, with the grapes being held on the vine until the stage of extreme maturity. In the 
laboratory, the seeds separated from the fruit flesh were thoroughly washed with the help of a strainer 
under the running tap water, and the fruit flesh remaining on the seeds was completely cleaned. Seeds 
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were laid on paper in the laboratory and dried for 1 day at room temperature. The next day, the water 
floating method was used to separate the seeds with germination capacity. The sinking seeds in the 
water were considered to be germinating and live embryos. Floaters were thrown away. Live seeds 
were sprayed with fungicide (50% Captan, dose: 3 g / l). Then, the seeds were put into the refrigerator 
(5oC, 4 months) by putting the ziplock plastic bags containing perlite moistened with the same 
fungicide. Seeds were removed from the refrigerator in January and the perlite was cleared away from 
the seeds. The floating method was used again to determine the seeds that could lose germination 
properties during folding. Sinking seeds were used in the experiment. Seeds were soaked into different 
plant growth regulators (PGRs) as GA3 (1 000 ppm), BAP (1 000 ppm), H2O2 (1M), BAP+GA3 (1 
000ppm+1 000ppm), water (control) for 24 hours before sowing in the pots. 
 
2.1. Germination 
 

The seeds were sown in a compacted peat pot (top diameter 6 cm, bottom diameter 3.5 cm, 
depth 6.5 cm). The pots were filled with sterile peat: perlite mixture in a ratio of 1: 1 (v:v). Seeds are 
planted to a depth of about 1 cm. Following the planting, the pots were watered with a can and the 
excess water was drained completely by itself. The pots were then placed in plastic containers 
(45x65x34 cm). There were 50 pots in each container. The plastic containers were closed and placed 
in germination chamber with a temperature of 27 °C and a relative humidity of 40–50%. No additional 
lighting was made in the chamber but heated by electric heaters. Since the relative humidity in the 
room is very variable during the heating of the chamber, the relative humidity of the pot environment 
has been tried to be kept constant and high by placing the pots in the plastic containers. Thus, the pot 
environment was indirectly heated rather than directly heating. The relative humidity in the plastic 
containers placed in the germination chamber was fixed at 99%, and the chamber temperature and 
hence the box temperature was fixed at 27 °C. Since the containers and the peat were previously 
disinfected by the company, no disease was observed in the containers. The seeds were counted every 
day and germination status was recorded daily. Seeds appearing on the surface of the hypocotyl fold 
were considered germinated. 
 
2.2. Plant development 
 

The peat pots with germinated seeds in the plastic container were taken to the same size plastic 
container in the growth chamber. The chamber was illuminated and heated. However, the temperature 
of this chamber was set at 25-27 oC and the relative humidity level varied between 40-50%. The lids 
were kept slightly spaced so that the relative humidity in the containers was always above 90%. Thus, 
the amount of oxygen needed for plant development was provided. In addition, the plant growth 
chamber was ventilated 30 minutes a day to provide fresh air intake. LED light bulbs were used to 
illuminate the chamber (9W Spot LED, 24 pcs / m2). With this lighting system, 317μmol m-2s-1 
photosynthetic active radiation (FAR) value was obtained at 10 cm distance from the bulbs. The plants 
were lighted for 16 hours of light + 8 hours of darkness. The plants were left in the containers until 2-3 
true leaves emerged and then transferred to small plastic nursery bags (10x21cm) containing peat: 
perlite (1: 1; v: v) on 15 February 2017. The plants were kept in these bags and in the growth chamber 
for 2 weeks, followed by 1 week in a bright adaptation room. The plants were transferred to the 
greenhouse on March 7, 2017. The greenhouse was heated so that the temperature did not fall below 
15°C. on May 9, 2017, the plants were transferred to larger plastic nursery bags (12x32 cm) which 
were filled in equal volume of media; peat: perlite:soil:manure (goat). They placed to a shaded area at 
outside of the greenhouse. These bags Since the plants were transferred into small bags, drip irrigation 
fertilizer [16 + 8 + 24 + 2MgO + TE (N + P + K + Mg + trace elements)] with a dose of 300 ppm (50 
ml for each pot) was applied monthly. All bags were watered twice a week. Plants were not sprayed 
with any fungicides. 
 
2.3. Germination parameters 
 

Percentage of germination (%): Number of germinated seeds / number of seeds multiplied by 
x100 (Rusdy, 2012).  
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Germination period (days): Time between first germination and last germination (Rusdy, 2012). 
 
2.4. Statistical analysis 

 
Data were analyzed as a completely randomized plot design with three replications containing 

50 seeds each. Percentage data was arcsine-square root transformed for statistical analysis, but raw 
data is reported. Statistical analysis was performed by the MINITAB software program. The 
significance of differences between the variants was evaluated by Tukey test. 
 
3. Results  
 
3.1. Properties of hybrid seeds 
 

Hybrid grapes were harvested at two different times (8 and 20 September 2017) which are 
later than at normal maturity. The dates represent a period about 30-40 days later than the normal 
harvest date of the Alphonse Lavallee grape variety. The reason for this was to allow the endosperm 
and the embryo in the seeds to develop better. However, the vast majority of grapes (80.2%) were 
harvested on September 8, 2017. A total of 1 777 seeds were removed from 901 grape berries. In this 
case, about 2 seeds per berry were obtained. While 20% of the seeds floated on water, most of them 
(80%) sank in water (Table 1). 
 
Table 1. Characteristics of seeds obtained by crossing.

Characteristics First harvest  
(08 September 2016) 

Second harvest 
(20 September 2016) Total Average 

No. of hybrid berries 723 178 901 - 
No. of hybrid seeds 1404 373 1777 - 
No. of seed per berry 1.95 2.10 - 2.03 
No. of sunk seeds 1106 302 1408 - 
No. of floated seeds 298 71 369 - 
Sinking seeds rate (%) 78.8 80.97 - 79.89 
Floating seed rate (%) 21.2 19.03 - 20.11 

 
3.2. Germination characteristics 
 

During cold stratification, only a small proportion of the seeds germinated (2%) or cracked the 
testa (2,3%). However, the vast majority (95,7%) remain ungerminated. All of the ungerminated seeds 
sank in water (Table 2).  

The seeds in the germination chamber began to germinate 11 days after sowing. The highest 
percentage of germination among the seeds treated with different PGRs was obtained from seeds 
applied GA3 (78.32%). The GA3 application significantly increased germination rate compared to 
other PGRs and control. No statistically significant difference was found between the other PGRs 
applications and the control application. The germination rate, which was 60.39% in control, increased 
to 64.35% in BAP application. There was no difference between applications in terms of germination 
period. The germination period varied between 11–18 days (Table 3). 
 
Table 2. Characteristics of seeds obtained by crossing.

Characteristics Amount (No.) Rate (%) 
No. of germinated seeds 28 2 
No. of ungerminated but cracked seeds 32 2.3 
No. of ungerninated seeds 1360 95.7 
No. of sinked seeds 1360 100 
No. of floated seeds 0 0 
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Table 3. Effects of PGRs on germination characteristics of hybrid seeds.

Treatments Germination rate (%) Germination period (day) 
GA3 78.32±7.52 a*  11.50±1.50  
BAP  64.35±3.20 b 15.32±2.89 
H2O2 62.00±0.80 b 12.67±3.51 
BAP+GA3 60.67 ±3.91 b 11.00±5.20 
Water (Control) 60.39±3.18 b 18.00±1.73  

*Means in the same column followed by the same letters were not significantly different at 0.05 level using Tukey test. 
 
3.3. Shoot length 
 

About 4 months after the transplanting of the plants, 41.64% of the plants reached shoot length 
up to 52 cm. Others had longer shoots. However, as the shoot length increased, the number of plants 
entering each class gradually decreased. It was found that some seedlings formed shoots more than 2 
m but in small amounts (Table 4). In PGR applications, no abnormalities such as poor shoot growth or 
stopping of shoot growth have been observed in large part in terms of shoot development.  

 
Table 4. Shoot lengths of hybrid plants (15.07.2017).

Class  Shoot lengt (cm) Amount of plant (No.) Rate (%) 
1 3–52 296 41.64 
2 53–102 258 35.61 
3 103–152 108 15.20 
4 153–202 44 6.17 
5 202< 4 1.38 

 
4. Discussions and conclusions 
 

 It is stated by Rombough (2002b) that the ratio of floating and sinking seeds in water differs 
according to species and varieties. The percentage of germination obtained with GA3 application in 
hybrid seeds can be considered quite high when compared to previous studies. In this study. the 
percentage of high germination obtained by GA3 application is significantly higher than that of 
germination rates of up to 66% in previous studies (Ergenoğlu et al.. 1997; Yalvaç. 2006; Conner. 
2008; Akkurt et al.. 2013). The high germination percentage of seeds is thought to originate from the 
high (99%) and constant humidity provided in plastic containers during germination. In addition. the 
indirect heating process inside the chamber provided that the temperature and the humidity around the 
seeds were more stable. which was considered to have a positive effect on germination. However. 
since this environment is also ideal for the development of microorganisms. the materials and 
containers must be previously disinfected. The shoot lengths obtained are quite longer than that of Pal 
et al. (1976). as compared to the shoot length of 4.5 cm. Increasing the germination percentage of 
hybrid grape seeds is an important factor affecting the success and economics of breeding programs. 
In this respect. a simple. practical and effective seedling growth method has been developed. Hybrid 
grape seeds were soaked in GA3 solution at 1 000 ppm for 24 hours after stratification for 4 months at 
5 °C in moist perlite. The seeds were then seeded in peat pots and germinated at 27 °C in plastic 
containers in the germination chamber. A very high germination percentage of up to 78% was detected 
with the GA3 application. Germinated plants were put in similar plastic containers and developed 
under light in growth chamber. The relative humidity in both plastic containers was 99%. Later. the 
seedlings were taken to the greenhouse and following to the shade place in the open field. They had 
long shoots with about 2 meters in the middle of the summer of the same year. We conclude that a 
constant combination of air temperature of 25–27 °C and high air humidity resulted in a positive 
impact on germination. Furthermore. 1 000 ppm GA3 application to the seeds after stratification 
significantly increased germination. 
 
Acknowledgment 

This project was supported by TÜBİTAK (TOVAG 1150176). The present study was 
presented in Second Eurasian Agriculture and Natural Sciences Congress, Baku-Azerbaijan. 



YYÜ TAR BİL DERG (YYU J AGR SCI) 29 (Özel Sayı / Special Issue): 72-78 
Uzun et al. / Crossing of Alphonse Lavallee and Regent Grape Cultivars for Downy Mildew Resistant Genotypes. 1. Seed Germination and Seedling Growth 

77 
 

References 
 
Anonymous. (2013). Horticulture. Euphorbia Growing. Ministry of National Education vocational and 

technical education school / institution module. Ankara. 2013. 
Anonymous. (2018). Ecke Poinsettias. https://www.dummenorange.com/flippingbooks/ 

DummenOrange-Ecke-Poinsettia-2018/assets/common/downloads/publication.pdf (Access 
date: 28.09.2018). 

Arab, A., Zamani, G. R., Sayyari., M, H., & Asili, J. (2015). Effects of chemical and biological 
fertilizers on morpho-physiological traits of marigold (Calendula officinalis L.). European 
Journal of Medicinal Plants. 8 (1). 60-68. 

Asghar, H. N., Zahir, Z. A., & Arshad, M. (2004). Screening rhizobacteria for improving the growth. 
yield. and oil content of canola (Brassica napus L.). Australian Journal of Agricultural 
Research. 55(2). 187-194. 

Ashrafuzzaman, M., Hossen, F. A., Ismail, M, R., Hoque, A., Islam, M. Z., Shahidullah, S. M., & 
Meon, S. (2009). Efficiency of plant growth-promoting rhizobacteria (PGPR) for the 
enhancement of rice growth. African Journal of Biotechnology. 8(7). 1247-1252. 

Baset, M., Shamsuddin, Z. H., Wahab, Z., & Marziah, M. (2010). Effect of plant growth promoting 
rhizobacterial (PGPR) inoculation on growth and nitrogen incorporation of tissue-
cultured'musa'plantlets under nitrogen-free hydroponics condition. Australian Journal of Crop 
Science. 4(2). 85. 

Bennett, M. D., Price, H. J., & Johnston, J.S. (2008). Anthocyanin inhibits propidium iodide DNA 
fluorescence in Euphorbia pulcherrima: implications for genome size variation and flow 
cytometry. Annals of Botany. 101(6). 777–790. 

Cantin, B. (2016). Produce the best poinsettias. https://www.berger.ca/en/wp-
content/uploads/sites/2/2016/09/E-Book_ProducePoinsettia_en.pdf (Access date: 28.09.2018). 

De Silva, A., Patterson, K. Rothrock, C., & Moore, J. (2000). Growth promotion of highbush 
blueberry by fungal and bacterial inoculants. Hortscıence. 35(7). 1228-1230.  

Díaz, V.P. (1998). Biofertilización del cultivo de lechuga (Lactuca sativa L.) con bacterias 
promotoras del crecimiento. micorriza arbuscular y vermicomposta. Tesis de maestría en 
ciencias. Colegio de Posgraduados en Ciencias Agrícolas. Especialidad de edafología. 
Montecillo. 

Faust, J. E., Korczynski, P. C., & Klein R. (2001). Effects of paclobutrazol drench application date on 
poinsettia height and flowering. HortTechnology- October–December. 11(4). 557-560. 

Ge, B., Liu, B., Nwet, T.T., Zhao, W., Shi, L., & Zhang, K. (2016). Bacillus methylotrophicus strain 
NKG-1. isolated from Changbai Mountain. China. has potential applications as a biofertilizer 
or biocontrol agent. PloS one. 11(11). e0166079. 

Gholami, A., Shahsavani, S., & Nezarat, S. (2009). The effect of plant growth promoting rhizobacteria 
(PGPR) on germination. seedling growth and yield of maize. World Academy of Science. 
Engineering and Technology. 49. 19-24. 

Jaleel, C. A., Manivannan, P., Sankar, B., Kishorekumar, A., Gopi, R., Somasundaram, R., & 
Panneerselvam, R. (2007). Pseudomonas fluorescens enhances biomass yield and ajmalicine 
production in Catharanthus roseus under water deficit stress. Colloids and Surfaces B: 
Biointerfaces. 60(1). 7-11. 

Karishma Yadav, K., Tanwar, A., & Aggarwal, A. (2013). Impact of Arbuscular Mycorrhizal Fungi 
and Pseudomonas fluorescens with various levels of superphosphate on growth enhancement 
and flowering response of gerbera journal of ornamental plants. Journal of Ornamental and 
Horticultural Plants. 3 (3). 161-170. September. 

Kofranek, A. M., Byrne, T. G., Sciaroni, R. H., & Lunt, O. R. (1963). Slow release fertilizers for 
poinsettia pot plants. California Agriculture. 17(9). 14-15. 

Kokalis–Burelle, N., Vavrina, C. S., Rosskopf, E. N., & Shelby, R. A. (2002). Field evaluation of 
plant growth-promoting rhizobacteria amended transplant mixes and soil solarization for 
tomato and pepper production in Florida. Plant and Soil. 238(2). 257-266. 

Kotan, R., Çakmakçı, R., Şahin, F., Karagöz, K., Dadaşoğlu, F., & Kantar, F. (2010. 28 Haziran-1 
Temmuz). Türkiye’de bakteriyel biyoajanlar kullanılarak hastalık ve zararlıların kontrolüne 

https://www.dummenorange.com/flippingbooks/%20DummenOrange-Ecke-Poinsettia-2018/assets/common/downloads/publication.pdf
https://www.dummenorange.com/flippingbooks/%20DummenOrange-Ecke-Poinsettia-2018/assets/common/downloads/publication.pdf
https://www.berger.ca/en/wp-content/uploads/sites/2/2016/09/E-Book_ProducePoinsettia_en.pdf
https://www.berger.ca/en/wp-content/uploads/sites/2/2016/09/E-Book_ProducePoinsettia_en.pdf


YYÜ TAR BİL DERG (YYU J AGR SCI) 29 (Özel Sayı / Special Issue): 72-78 
Uzun et al. / Crossing of Alphonse Lavallee and Regent Grape Cultivars for Downy Mildew Resistant Genotypes. 1. Seed Germination and Seedling Growth 

78 
 

yönelik yapılan biyolojik mücadele çalışmaları. Türkiye IV. Organik Tarım Sempozyumu. 
Erzurum. 

Kotan, R., Kant, C., Karagöz, K., Dadaşoğlu, F., Çakmakçı, R., Fayetörbay, D., Şahin, F., & Çomaklı, 
B. (2009. Aralık). Bazı bakteri inokülasyonlarının kontrollü şartlar altında yonca bitkisinin 
(Medicago sativa L.) büyümesi ve kimyasal kompozisyonu üzerine etkisi. 16. Ulusal 
Biyoteknoloji Kongresi. Antalya.  

Larson, R. A., Love. J, W., & Strider, D. L. (1978). Commercial poinsettia production. N. C. Agr. Ext. 
Ser. Ag-108. 

Lawrence, W.J.C., Price, J.R., Robınson, G.M., & Robınson, R. (1941).  The distribution of 
anthocyanins in flowers. fruits and leaves. Phil. Trans. R. Soc. Lond. B. 230(567). 149-178. 

Martinetti, L., Sparacino, A., Ferrante, A., & Allievi, L. (2007). Effect of a biofertiliser on the growth 
of poinsettia. In International Symposium on High Technology for Greenhouse System 
Management: Greensys 2007 801: 1177-1182. 

Mayfıeld, M. H. (1997). A systematic treatment of Euphorbia subgenus Poinsettia (Euphobiaceae). 
Ph.D. dissertation. University of Texas. Austin. Texas. USA. 

Nandakumar, R., Babu, S., Viswanathan, R., Sheela J., Raguchander, T., & Samiyappan, R. (2001). A 
new bio-formulation containing plant growth promoting rhizobacterial mixture for the 
management of sheath blight and enhanced grain yield in rice. Biocontrol. 46(4).493-510. 

Padmadevi, K., Jawaharlal, M., & Vijayakumar, M. (2004). Effect of biofertilizers on floral characters 
and vase life of anthurium (Anthurium andreanum Lind.) cv. Temptation. South Indian 
Horticulture. 52 (1–6). 228–231. 

Parlakova Karagöz, F., & Dursun, A. (2019). A Study of Different Bacterial Formulations in 
Increasing the Nutrient Content of Bulb and Leaf of Tulips and Grown Soil Samples. Journal 
of Horticultural Science & Ornamental Plants. 11 (1). 52-65. doi: 
10.5829/idosi.jhsop.2019.52.65 

Parlakova, F. (2014). Effects of nitrogen fixing and phosphate solubilizing bacteria on plant 
development. number of bulb. quality of bulb and mineral contents of tulip cultivars. Atatürk 
University Graduate School of Natural and Applied Sciences. Ms Thesis. 113 p.. Erzurum. 

Selvaraj, T.. Rajeshkumar, S., Nisha, M.C., Wondimu, L., & Tesso, M. (2008). Effect of Glomus 
mosseae and plant growth promoting rhizomicroorganisms (PGPR's) on growth. nutrients and 
content of secondary metabolites in Begonia malabarica Lam. Mj. Int. J. Sci. Tech.. 
2(03).516-525. 

Shaharoona, B., Arshad, M., Zahir, Z. A., & Khalid, A. (2006). Performance of Pseudomonas spp. 
containing ACC-deaminase for improving growth and yield of maize (Zea mays L.) in the 
presence of nitrogenous fertilizer. Soil Biology and Biochemistry. 38(9). 2971-2975.  

Siemonsma, R. (2007). Common poinsettia problems. Greenhouse grower. July 2007. 8 ©2009. All 
rights reserved. GANTEC Inc.  

Solano, B. R., De La Iglesia, M. P., Probanza, A., García, J. L., Megías, M., & Manero, F. G. (2007). 
Screening for PGPR to improve growth of Cistus ladanifer seedlings for reforestation of 
degraded mediterranean ecosystems. In First International Meeting on Microbial Phosphate 
Solubilization (pp. 59-68). Springer. Dordrecht. 

Steinmann, V. W., & Porter, J. M. (2002). Phylogenetic relationships in Euphorbieae (Euphorbiaceae) 
based on ITS and ndhF sequence data. Annals of the Missouri Botanical Garden. 89. 453 – 
490. 

Thapa, S. (2017). Production of poinsettia (Euphorbia pulcherrima) with light emitting diodes 
compared with the traditional high pressure sodium lamp (Master's thesis. Norwegian 
University of Life Sciences. Ås). 66p. 

Van Peer, R., Niemann, G. J., & Schippers, B. (1991). Induced resistance and phytoalexin 
accumulation in biological control of Fusarium wilt of carnation by Pseudomonas sp. 
strainWCS417r. Phytopathology. 81 (7). 728–734. 

Zulueta-Rodriguez, R., Cordoba-Matson, M. V., Hernandez-Montiel, L. G., Murillo-Amador, B., 
Rueda-Puente, E., & Lara. L. (2014). Effect of Pseudomonas putida on growth and 
anthocyanin pigment in two poinsettia (Euphorbia pulcherrima) cultivars. The Scientific 
World Journal. Volume 2014. Article ID 810192. 6 pages. 


	The peat pots with germinated seeds in the plastic container were taken to the same size plastic container in the growth chamber. The chamber was illuminated and heated. However, the temperature of this chamber was set at 25-27 oC and the relative hum...
	Germination period (days): Time between first germination and last germination (Rusdy, 2012).
	Hybrid grapes were harvested at two different times (8 and 20 September 2017) which are later than at normal maturity. The dates represent a period about 30-40 days later than the normal harvest date of the Alphonse Lavallee grape variety. The reason ...

