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Table 1. Mean comparison of bolting percentage, leaf number and height, total yield, doubling bulb percentage,
marketable yield, mean bulb weight and diameter in studied propagule types and transplanting dates and populations

Bolting Leaf Lgaf T_otal Doubling Marl_<etab|e Mear_l bulb Mgan bulb
Treatment tage  number height  yield bulb yield weight diameter
percentag (cm)  (tha') percentage (t ha™ (ar) (cm)

Propagule
Onion set 70.32a 12.48a 87.62a 40.72a 40.30b 24.72a 98.05a 62.09a
Transplant 67.51a 11.75b  77.25b  34.07b 43.50a 21.29b 83.84b 57.71a
Transplanting date
23th September 83.22a 11.85a 84.60a 38.18a 64.70a 15.04c 91.35a 60.17a
7th October 73.64b 12.35a 81.78a 37.75a 43.80b 21.79b 89.84a 60.04a
23th October 49.64c 12.15a 80.92a 36.79% 17.20c 32.18a 91.65a 59.49a
Population
Primavera 42.58¢ 11.92ab 84.13a 48.52a 8.90c 45.57a 118.16a 64.47a
Texas early grano 51.80b 11.55b 88.38a 32.34c 35.70b 21.34b 84.20c 58.32b
Behbahan bred onion 9la 12.10ab  74.23b  30.43d 63.03a 10.24d 68.55d 54.80b
Ramhormoz land race 90.02a 12.90b 83a 38.33b 59.60a 14.87c 92.89b 59.01b

55 0 )0) Jleis| e )8 (5518 e BB gt o 40 S i B> L b Sl
Means followed by similar letters in each column are not significantly different at 1% probability level.
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Fig 2. Mean comparison of total yield in interaction of propagule and transplanting date
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Table 3. Mean comparison of bulb height, neck diameter, skin and false number, false diameter, center number, bulb
total soluble solids and bulb dry matter percentages in studied propagule types, transplanting dates and populations

Bulb Neck Skin False False Center Bulb total Bulb dry
Treatment height diameter diameter soluble matter
number number number .

(mm) (mm) (mm) solids percentages
Propagule
Onion set 50.63a 19.22a 4.90a 9.68a 3.76a 1.21a 8.85a 9.98a
Transplant 46.61b 19.46a 5.19 9.35a 3.46a 1.09a 8.68a 9.91a
Transplanting date
23th September 50.23a 23.32a 5.09a 9.50a 3.62a 1.13a 8.89%a 10.04a
7th October 48.36a 22.73a 5.17a 9.56a 3.52a 1.81a 8.82a 9.99%
23th October 47.46a 11.98a 4.89% 9.49a 3.68a 1.14a 8.56a 9.80a
Population
Primavera 59.16a 17.24b 5.40a 8.92b 4.23a 1.22a 6.83a 7.74d
Texas early grano 51.79ab 20.45a 5.45a 9.60ab 3.65b 1.18a 7.15¢ 8.86¢
Behbahan bred onion 40.09b 19.53a 4.10b 9.54ab 2.97c 1.18a 11.42a 12.31a
Ramhormoz land race 43.41b 20.15a 5.24a 10.02a 3.61b 1.22a 9.56b 10.88b
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Means followed by similar letters in each column are not significantly different at 1% probability level.
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Table 3. Mean comparison of doubling bulb percent, total and marketable yield, mean bulb weight in interaction of

propagule and transplanting date and population

Propagule Transplanting date Population Bolting Total yileld I\_/Iarketab!le Me_an bulb
percentage (tha”) yield (t ha™) weight (gr)
Primavera 65cde 53.27a 46.59ab 135.30a
Texas early grano 83.15ab 30.29ghijk 9. 95jk 80. 83g
23th September Behbahan bred onion 99.33a 41.28cde 6.77jkl 90.34efg
Ramhormoz land race 98.67a 46.31bcd 3.74kl 102.60cdef
Primavera 49.75efg 47.62abc 46.34ab 113.50bc
Onion set Texas early grano 48.19fg 32.64gh 19.86hi 85.469
7th October Behbahan bred onion 100a 41.36cdef 9.78jk 91.09defg
Ramhormoz land race 100a 20.64def 14.02ij 89.91efg
Primavera 22.76i 51.09ab 50.97a 127.30ab
23th October Texas early grano 30.36hi 39.86def 35.63cde 96.81defg3
Behbahan bred onion 73bc 25.03jk 21.65gh 57.88h
Ramhormoz land race 73.67bc 39.53def 31.32def 105.60cde
Primavera 53.34def 44.83bcd 38.36¢cde 107.10cd
Texas early grano 66.22cd 27.60hijk 10.49jk 65.01h
23th September Behbahan bred onion 100a 25.09jk 1.201 59.10h
Ramhormoz land race 100a 36.75efg 3.35kl 90.56efg
Primavera 43.66fgh 43.70cde 41.57bcd 103cdef
Transplant Texas early grano 47.50fg 32.13ghi 23.17gh 89.79¢fg
7th October Behbahan bred onion 100a 25.55ijk 10.28jk 59.25h
Ramhormoz land race 100a 34.93fgh 9.32jk 86.67fg
Primavera 22.59i 50.61ab 49.71ab 122.70ab
Texas early grano 35.35ghi 31.51ghij 28.91efg 87.27fg
23th October Behbahan bred onion 73.67bc 24.3k 11.18j 53.56h
Ramhormoz land race 67.80bcd 32.39ghi 27.46fg 829
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Means followed by similar letters in each column are not significantly different at 1% probability level.

(oloye Bl @ jpme Ll 0gs alexj) calisee S G am

50LaS Gl e b Gl hg)y @ Sk oIy Al plaws bl 5o sl 035 y0sy Gl

Eob 5o Dsleo 08, slolas cullfails pdy Sl el JUSH 7,6 5o Dglewy o8, sloazsgus

el e o e ooy V0 U] slacde & a5 5,00, S9doe oy ologe

REFERENCES

1. Asgharzadeh, A., Neyestani, A. & Rafiee, M. (2005). Evaluation the effect of different planting
methods on yield and quality of two onion cultivars. In: Proceedings of 4th Iranian Horticultural
Science Congress, 8-10 Nov., Mashhad University, Mashhad, Iran, pp. 271. (in Farsi)

2. Anonymus. (2013). Agricultural statistics, first volume-horticultural and field crop, 2010-11
cropping cusle. Ministry of Jihad-e- Agriculture, Programing and Economic Deputyt, Statistics and
Information Tecnology Office. pp. 70. (in Farsi)

3. Brewster, J.L. (1990). Physiology of crop growth and bulbing. In: J. L. Brewster & Rabinowitch, H.
D. (Eds), Onions and Allied Crops. Vol. 1. (pp. 53-58.). CRC Press. Boca Raton. Florida.

4. Brewster, J. L. (2008). Onions and other vegetable alliums. (2" ed.). CABI International.

5. Bybordi, A. & Malakouti, M. J. (1999). The necessity of optimum application of fertilizer for
increasing quantitative and qualitative of yield and decreasing nitrate concentration in onion bulbs.
Agricultural education publication. Karaj, Iran. (in Farsi)

6. Cramer, C. (2003). Performance of fall-sown onion cultivars using for seeding dates. HortScience,45,

1889-1892.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,
22.

23.

24,

25.

26.

27.

28.

VA0l ) 8yLes PV 80 oyl SLEL psle \oF

Darabi, A. (2009). Study of bulbing physiology in important local populations of Iranian onion in
Behbahan and Karaj province. Ph. D. Thesis. Faculty of Agriculture, Tehran University, Iran. (in
Farsi)

Kahsay, Y., Belew, D. & Abay, F. (2013). Effect of intra-row spacing on yield and quality of some
onion varieties (Allium cepa L.) at Aksum, northern Ethiopia. African Journal of Plant Science,
7(12), 613-622.

Khokhar, K.M., Hussain, S.I., Hidayatuallah, T.M. & Bhatti, M.H. (2001). Effect of set size on bulb
yield, maturity and bolting in local and exotic cultivars of onion during autumn season. Sarhad
Journal of Agriculture, 17, 353-357.

Khokhar, K.M., Mahmood, H.T., Hussain, S.I., Bhatti, M.H. & Laghari, M.H. (2002). Effect of
seedling/sets size and planting times on bulb yield and quality in onion cultivar Phulkara during
Autumn. Asian Journal of plant Science, 1(6), 665-667.

Lancaster, J. E., Trigs, C.M., De Ruiter, J. M. & Gander, P. W. (1996). Bulbing in onions:
photoperiod and temperature requirements and prediction of bulb size and maturity. Annals of
Botany, 78, 423-430.

Madisa, M.E. (1994). The effect of planting date, set size and spacing on the yield of onion (Allium
cepa L.) in Botswana. Acta Horticulturae, 358, 353-35.

Mirzaea, Y. & Khodadadi, M. (2008). The survey of production methods effects transplant, onion set
and seed on the some traits in onion (Allium cepa L.) cultivars at conduct production design in Jiroft
region. Pajouhesh & Sazandegi, 80, 69-76. (in Farsi)

Mosevizadeh, S.A. (2006). Evaluation the genetically variation of Iranian landraces of onion by
using Morphological and Physiological markers. Ph.D. thesis. Faculty of Agriculture, Tabriz
University, Iran. (in Farsi)

Naz, S. & Amjad, M. (2004). Production potential of diverse onion genotypes raised through sets.
Pakistan Journal of Agricricultural Science, 41(3-4), 141-143.

Peters, R.J., Kowithayakorn, T., Chalard, T. & Rabinowich, H.D. (1994). The effect of date of
harvest on shelf life of onion stored by hanging from leaves. Acta Horticulturae, 358, 365-368.

Pike, L.M. (1986). Onion breeding. In: M. Bassett, (Ed), Breeding Vegetable Crops. (pp. 357-394.)
AVI Publishing Company

Rabinowitch, H.D. (1979). Doubling of onion bulb as affected by size and planting date of sets.
Annals of Applied Biology, 93, 63-66.

Rabinowitch, H.D. (1990). Physiology of flowering..In: H.D. Rabinowitch & Brewster, J.L. (Eds),
Onions and Allied Crops, Vol. 1. (pp. 113-134.) CRC Press, Boca Raton, Florida.

Rahman, M.S., Khan, M.M., Rahman, M. & Shrafuzzaman, A. (1999). Mulching effect on growth
attributes in onion. Pakistan Journal of Biological Science, 2 (3),619-622.

Rai, N. & Yadav, V. (2005). Advances in Vegetable Production. Research book center. New Delhi
Rastegar, J. & Khodadadi, M. (2009). Investigation on growth pattern and yield of some Iranian onion
cultivars and landraces based on the physiological indices. Seed and Plant, 24 (4), 659-675. (in Farsi)
Rostam Forudi, B. (2006). Study on quantitative and qualitative characteristics of onion cultivars and
determination of the relation between some characters and storability. Seed and Plant, 22 (1), 67-86.
(in Farsi)

Rubatzky V.E. & Yamaguchi, M. (1997). World Vegetables, Principles, Production and Nutritive
Values. (2" ed.) Chapman and Hall. New York.

Russo, V.M. (2008). Plant density and nitrogen fertilizer rate on yield and nutrient content of onion
developed from greenhouse- grown transplants. HortScience, 43(6), 1759-1764.

Solaimani, E., Arvin, M.J. & Bidshaki, A. (2011). Effect of chicken manure and onion set on growth
and development, yield and earliness of onion (Primavera cultivar). In: Proceedings of 4th Iranian
Horticultural Science Congress. 5-8 Sep. Isfahan University of Technology, Isfahan Iran, pp. 272-
273. (in Farsi)

Sharma, A.K., Bhatia, R.S. & Rain, R. (2009). Effect of planting dates, size of sets and method of
planting on Kharif onion (Allium cepa L.) production under sub mountain low hill conditions of
himacha Pradesh. Vegetable Science, 36(1), 74-76.

Yamashita, F., Moritkawa, K. & Takasa, N. (1986). Studies on the culture of onion set. Effects of
onion set size, temperature treatment during storage period and planting date. Research Bulltion of
the Aichiken Agricultural Research center, Japan, 18, 128-135.



Iranian Journal of Horticultural Science, Vol. 47, No. 1, Spring 2016

Effects of transplanting date of onion set and transplant on earliness
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ABSTRACT

This experiment was conducted to study the effect of transplanting date of onion set and transplant on
earliness of onion populations in Khuzestan province at Behbahan Agriculture Research Station in
Khuzestan province and farm of Baghe-e- malek region within one year (2013-14). Experiment was
performed in split factorial based on RCBD with three replications. Main plot consisted of propagule
types: transplant and onion set. Sub plot consisted of combination of three transplanting dates (23th
September, 7th and 23th October) and four population (Behbahan bred onion, Ramhormoz landrace,
Primavra and Texas early grano cultivars). In order to produce sets, 10-12 grams seeds (of each
population) were sown per square meter at Behbahan Agriculture Research Station in late February. For
transplants production, seeds were sown in nursery in Baghe-e- melek region on 23th July, 6th and 23th
August. Primavera cultivar produced the highest total and marketable yield by both propagules. The total
and marketable yield of onion set propagule was higher than transplant propagule at 1% probability level.
By postponing transplanting date, from 23th September, bolted plants and double bulbs decreased, but
marketable yield increased. According to results, for early production of onion in Khuzestan province
planting, Primavera onion set in transplanting date of October 7, with marketable yield of 46.34 t ha™, is
recommended.

Keywords: Bolting, double bulb, marketable yield, total yield.
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