IOP Conference Series: Earth and
Environmental Science

PAPER « OPEN ACCESS You may also like

- The Aplication of Landsat 8 OLI for Total

Flowering and yield of true shallot seed from bulb Suspended Sold (TSS) Mapping i

Gajahmungkur Reservoir Wonodgiri

and different seedling age vernalized at low Regency 2016

Apriwida Yanti, Bowo Susilo and

te m pe ratu re Pramaditya Wicaksono

- Using Machine Learning Methods to
Forecast if Solar Flares Will Be Associated

To cite this article: R Rosliani et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 752 012045 with CMEs and SEPs
Fadil Inceoglu, Jacob H. Jeppesen, Peter
Kongstad et al.

- Spin accumulation in topological insulator
thin films—influence of bulk and
View the article online for updates and enhancements. topological surface states
Zhuo Bin Siu, Yi Wang, Hyunsoo Yang et
al.

c '. o ; " - DISCOVER

how sustainability

The ., Ak intersects with
Electrochemical ¢ ' |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.138.174.195 on 05/05/2024 at 02:10


https://doi.org/10.1088/1755-1315/752/1/012045
https://iopscience.iop.org/article/10.1088/1755-1315/47/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/47/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/47/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/47/1/012028
https://iopscience.iop.org/article/10.3847/1538-4357/aac81e
https://iopscience.iop.org/article/10.3847/1538-4357/aac81e
https://iopscience.iop.org/article/10.3847/1538-4357/aac81e
https://iopscience.iop.org/article/10.1088/1361-6463/aadad7
https://iopscience.iop.org/article/10.1088/1361-6463/aadad7
https://iopscience.iop.org/article/10.1088/1361-6463/aadad7
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvXVFBR62uen-x521VaoLxefFEZ4iZh6B5qgLHtnjC1Y4pHIy-UqPtcyU0KaxfYVluNy4dV9A7diDhTP_yel8a2l77B5l5J2MG9Niu-o3-7ft80q87MSeCEnDn4OPK3lUXv3GLH7Qo3hrzoV6T17VZP--ymDnvxGHMZWSvNPqu900Mh8T3zXtRoMA-4onXReRJI7YH6ujLBBCT8uHRYXablIFJFdD9_SlxOiuzbUHGz5ns-uDgJCX8DT5lSOt0IC--6hrG-UZLJYYV9a6H4br4jsVRk9N35ueaLislm6hNParwyV4f9bcZhSMCRzHXoHmsPDBJ1tzt1Lz9Asz78n28W526oaw&sig=Cg0ArKJSzAWl65iqagc7&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

ICoSA 2020

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 752 (2021) 012045  doi:10.1088/1755-1315/752/1/012045

Flowering and yield of true shallot seed from bulb and
different seedling age vernalized at low temperature

R Rosliani!*, M Prathama!, N W H Sulastiningsih!, C Hermanto?, and M P
Yufdy?

' Indonesian Vegetable Research Institute, J1. Tangkuban Parahu No. 517, Lembang-
Bandung Barat 40391, Indonesia

2 Assesment Institute for Agricultural Technology of East Java, JI. Raya Karangploso
Km.04 Malang, Indonesia

3 Indonesian Centre for Horticulture Research and Development, J1. Tentara Pelajar
No. 3C, Bogor, Indonesia

*Email: rinirosliany@gmail.com

Abstract. True Shallot Seed (TSS) is an alternative source of shallot (4l/lium cepa var.
ascalonicum) seeds. The constraint of TSS production currently being developed is bulb seeds
availability which is limited in a timely manner, amount and quality. The study aim was to
observe flowering response from bulb-to-seed method compared to seedling (seed-to-seed
method). The study was conducted in Margahayu Experimental Field, IVegRI, Lembang
(1,250 m asl) from February to December 2017. The randomized block design with 4
replications was used. The treatments include bulb seeds that are vernalized at 10 °C for 4
weeks, vernalized TSS then 6 weeks sowing, vernalized seedlings aged 4, 5, 6, and 7 weeks at
10 °C for 3 weeks, and non-vernalized seedlings aged 6 weeks. The variety used is Trisula.
Observations included vegetative and generative parameters. Data were analysed with
ANOVA and DMRT test at the 5% level. The results showed that TSS plant material resulted
in higher flowering and TSS production compare to that derived from bulb. Six-weeks
vernalized seedling produce the highest florets number per umbel, seed weight per umbel and
per plant. Results of the experiment indicate that TSS from seedling showed potential for
further development.

1. Introduction

Shallot (Allium cepa var. ascalonicum) is one of the most important vegetable crops showing high
economic value and market as it is consumed almost every day. Its propagation method is mainly from
bulb in Indonesia while there is a potential to propagate using True Shallot Seed (TSS). The last
method is believed could provide the requirement in a large amount continually year around since the
ratio of propagation is higher (1:200-300) compared to that from bulb (1:10). The constraint facing the
farmers using TSS is lack availability of that planting material from local varieties that well adapted in
the field. The farmers will choose shallot that characterized by its shape, color, smells and storage
capability [1]. The innovation of TSS including suitable and new high yielding varieties has
introduced to the field since 2013 especially in production center of the commodity and new
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development areas outside of Java [2-3]. The effort is hoped to meet the national requirement of
shallot planting material.

The development of TSS production in Indonesia so far is using bulbs as planting material, called
bulb to seed method [4-5]. Dormant period and limitation of storage period are those that can cause
unavailability of bulb at suitable stadia and suitable amount at planting season. In the tropics like
Indonesia, TSS is mostly produced in the highland [6] at temperature of 17 — 18 °C and mainly in the
dry season [7-8] so that it can avoid from the rain and disease for flowering and seed development
process. Hence, TSS should available at early dry season or end rainy season from April to Mei. While
utilization of TSS or seedling as planting material for producing TSS (seed to seed method) so far has
not developed yet. The comparative advantage of using TSS is that it does not have dormant period
and longer storage period (> 1 year) at cold storage [9-10]. Seed to seed TSS production in the
subtropics is using seedling with 5 — 9 leaves [11] and seedling age is significantly affected to bolting
[12-14].

Bolting for shallot directly determines the production of seed. The trigger for bolting process is
temperature [15] that affects the transition from vegetative to generative phase. It is the critical
temperature for flowering and seed formation. [16] reported that seed treatment with low temperature
(vernalization) during storage process is important for flower initiation. The temperature needed by
onion bulb for bolting is about 9 — 12 °C [17] and 9 — 10 °C for shallot [18]. For onion seedling, the
effect of vernalization on flowering is determined by seedling age and plant size having 10 — 12 leaves
[17]. However, those criteria for vernalization of shallot in Indonesia is unknown. Environmental
condition after planting also affect bolting [19]. High temperature during growing period could
decrease inducted inflorescence [20] as it happens for shallot flowering that planting from bulb in
lowland [21]. To achieve maximum flower and seed development, TSS should be produced in the
highland [6, 22].

Based on that mention above, an experiment was conducted to observe response of flowering and
seed production of shallot to bulb and seedling use at different stadia that vernalized at low
temperature.

2. Material and Method

The experiment was conducted at Experimental Station of Indonesian Research Institute for
Vegetable, Lembang — West Java (1.250 m above sea level) from June to December 2017. Weather
data shows that the average temperature at the experimental site from July to December ranges from
18.4-19.87 °C, the maximum temperature ranges from 24.87 to 25.37 °C, and the minimum
temperature ranges from 14.45 to 15.55 © C (Table 1). Meanwhile, the rainfall from July to September
is very low even in August there is no rain. Starting from October, it enters the rainy season with an
average rainfall of 370 mm per month but the rain starts to fall on the 3rd and 4th weeks. The
treatments were arranged at a randomized block design with 4 replications, consist of shallot bulb
vernalized for 4 weeks at 10 °C [5, 18], vernalized TSS and 6 weeks sowing, TSS seedling at 4, 5, 6, 7
weeks vernalized for 3 weeks at 10 °C, and 6 weeks old seedling without vernalization.

Table 1. Temperature and rainfall data from July to December 2017 at the IVegRI
experimental site in Lembang

Observable data  July  August September October Nopember December

Temperature (°C)

Average 19.49 19.87 19.30 18.40 18.90 18.50

Maximum 25.29 24.87 24.94 25.04 25.37 25.19

Minimum 15.29 15.23 14.45 15.55 15.37 15.19
Rain Fall 0.95 0 58 370 403 426

(mm/month)
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Trisula variety was used in this experiment where the bulb (2 months after harvest) and seedling
(grown in a plate with media of soil, compost and husk charcoal with 1:1:1 composition and cover
with plastic) were placed in cold storage for vernalization process. The bulb and seedling were then
soaked in Benzylaminopurine 37.5 ppm for 1 hour and planted in polybag with 8 kg soil. Soil in the
polybag was mix with horse and chicken dung, phosphorous, dolomite, insecticide and fungicide 1
week before planting. Additional fertilizer consists of: solution of NPK fertilizer (4 kg/plant) was
applied 10 times every week started 10 days after planting; KCl fertilizer (1 gram/liter) was applied 5
times every 2 weeks; and Boron (20 mg/plant) was applied at 3, 5 and 7 weeks after planted. Seedling
TSS in polybag was placed in the bed cover with black plastic mulch and all seedling was cover with
transparent plastic to avoid from rain.

Seed harvest was done at 120 days after planting when the capsule was brown in colour and the
seed was black in colour. Observations were made to number of tillers per plant, number of flowering
umbel (inflorescence) per plant, percentage of flowering plant, umbel diameter size, number of florets
per umbel, number of capsules per umbel, percentage of capsules formed, number and weight of seed
per umbel, weight of seed per plant. Data were analyzed with ANOVA and DMRT test at the 5%
level.

3. Results and Discussion

Results indicated that treatments of seedling and bulb significantly different for number tiller per
plant, number of umbels per plant and diameter umbel; but it was not significantly different to
percentage of flowering plants (Table 2). The average of flowering plants both from bulb and
seed/seedling was from 44 to 56.9%. However, the plant from bulb produces more tiller than that from
seed as there were buds can produce tiller. At favorable environment, each of tiller with its apical buds
would proceed into flower primordial [23]. The average of tiller produced of plant from bulb was 8.33
while that from seedling was from 2.68 to 3.7. Several studies have reported that the capability of each
seedling to produce sprouts is limited (up to 3) [9, 24]. It can also be presumed because of decreasing
genetic character of the varieties breed between shallot and onion. Data in Table 2 also indicated that
the older the seedling the lower the production of tiller, and it is similar to that found by Muhammad et
al. [13]. Hence, results of this experiment showed that tiller production of TSS is influenced by
seedling age.

There was no significant difference on number of flowering umbels per plant between plant from
bulb compared to that from 5 — 6 weeks vernalized seedling and 6 weeks without vernalized seedling,
but it was significantly different compared to vernalized TSS, 4 weeks and 7 weeks vernalized
seedling (Table 2). The number of tillers from bulb that produce flowering umbel was 3.5 tiller from
8.33 tiller per plant, meaning that only 40% of tiller produce flowering umbel. On the contrary, the
number of tillers produces flowering umbel from 5 — 6 weeks old vernalized seedling and that from 6
weeks old seedling without vernalization were 2.15 — 2.50 per plant from 2.68 — 3.30 tiller per plant
(65 — 93%). There was indication that treatments from seed showed no difference between that
vernalized and without vernalization. Flowering response to seedling vernalization is affected by age
and size of the plant [17]. The critical physiological age of onion was seedling with 10 — 12 leaves
[17] and 6 leaves for shallot [25] while it was 3 — 4 leaves of seedling used for this research (data not
presented). Too small seedling of onion could not respond to vernalization application [11] and it
seems was happen in this experiment due to less physiological age of seedling.

In line with diameter of umbel (Table 2), there was also a higher number of florets per umbel of
plant from seedling compared to that of bulb (Table 3). Six weeks of vernalized seedlings has the
highest umbel diameter (4.35 cm) and number of florets per umbel (280.5), while that from bulb has
the lowest umbel diameter and number of florets per umbel at 3.14 cm and 153.9 respectively. It
shows that there is potential to develop TSS production from seedling (seed to seed). This also shows
that the older the seedling the higher umbel diameter and number of florets per umbel as response of
seedling to vernalization [11]. Small seedlings need longer adaptation period in the field so that it
affects required time for generative organ formation. The treatments of 6 weeks vernalized seedling
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and that without vernalization seems did not differ significantly to umbel diameter and number florets
as it also happens to the other flowering variable, showing that seedling vernalization at 10 °C is not
enough to influence shallot flowering. This is different with that found from previous research that
indicated the vernalization of bulb of shallot and onion at 9 — 10 °C significantly affect flowering
initiation [18-19].

Table 2. Effect of bulb and different seedling age vernalized at low temperature to flowering of
shallot var. Trisula

Number of Number of Persentage of Umbel
Treatments tillers per flowering umbel flowering plant  diameter size
plant per plant (%) (cm)
A Bulb vernalized 8.3+0.61° 3.440.732 44.1+* 3.14+0.057°
B Veralized TSS + 6 weeks 3.5+0.14° 2.0+0.65° 441 3.63+0.3882®
sowing
C 4 weeks vernalized seedling ~ 3.1+0.38" 2.1+£0.33° 5692 3.51+0.208%®
D 5 weeks vernalized seedling ~ 2.840.49° 2.5+£0.21% 53.1¢2 3.67+0.155%®
E 6 weeks vernalized seedling 2.7+0.55¢ 2.2+0.58% 52,02 4.35+0.126*
F 7 weeks vernalized seedling ~ 3.120.20 2.1+0.22° 4284 4.26+0.147°
G 6 weeks seedling without 3.3+0.26 2.2+0.38% 53.8¢ 3.97+0.209°
vernalization

Table 3. Effect of bulb and different seedling age vernalized at low temperature to flowering
and capsule of shallot var. Trisula

Number of Number of Percentage

Treatments florets per capsules per of capsules

umbel umbel formed (%)
A Bulb vernalized 153.9+1.45¢ 72.8+4.10° 46.87°
B Vernalized TSS + 6 weeks sowing 198.5+9.58abe 85.5+5.72% 42.67°
C 4 weeks vernalized seedling 186.4+5.80b° 86.8+3.73% 46.212
D 5 weeks vernalized seedling 219.9+1 .25 103.9+ 3.26% 47.022
E 6 weeks vernalized seedling 280.5+1.90° 125.8+£8.51° 44.60°
F 7 weeks vernalized seedling 274.7+1.56% 126.3+£7.24° 45.70°
G 6 weeks seedling without 268.9+1.37° 123.6+4.15° 45.72°

vernalization

Data in Table 3 indicate that number of capsules per umbel from seed treatments (seed to seed
method) was higher than that from bulb (bulb to seed method). It shows that the older the seedling the
higher capsule production. It also indicates that when the plant produced high number of florets, the
opportunity of seed reproduction will increase especially showed at treatments E, F and G at 6 and 7
weeks-old seedlings. Number of capsules at bulb to seed method was 72.8 which was significantly
different from treatments E, F and G with average at 123.6 — 126.3 capsules per umbel (70% higher
than that of bulb to seed method). Increasing number of florets and number of capsules per umbel at
seed to seed method, however did not increase percentage of capsule. There was no significant
difference in proportion of capsule forming between bulbs to seed method compared to all treatments
of seed to seed method. Rosliani et al. [4] also found the same result on shallot var. Bima Brebes,
showed that constantly develop of florets proportion to form the capsule. This seems that it is
controlled by the mother plant to produce viable seed and it generally happened at annual crops like
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sweet cherry [26] or Prunus mahaleb [27]. Results of this experiment indicate that the average of
capsule production at all treatments was in a range of 42.67 to 47.02%.

Data in Table 4 indicate that treatments of 6 and 7-weeks vernalized/without vernalized seedlings
produce the highest seed weight per umbel (1.46-1.49 g). Those treatments also showed the highest
number of seed per umbel, while the lowest was found at treatment of bulb vernalized because of low
number of florets and number of capsules per umbel (Table 2 and 3). However, there was no
significant differece in seed weight per plant between treatment of vernalized bulb and 6-weeks
vernalized seedling. This 6-weeks vernalized seedling showed the highest seed weight per plant while
the lowest was vernalized TSS with 6 weeks sowing. These results indicate that there is a potential to
increase flowering and production of TSS based on seed production per plant (3.08 g) obtained from
6-weeks vernalized treatment. It is required to evaluate method of seedling vernalization including
temperature and storage period as well as setting of crop moving from low temperature room to field
environment to accelerate seedling adaptation.

Table 4. Effect of bulb and different seedling age vernalized at low temperature to yield of TSS var.
Trisula.

Seed per Umbel Weight of

Treatments Weight (g) Number seed per plant
A Bulb vernalized 0.87+0.047¢ 219.7+12.6° 2.705?(3.60ab
B Vernalized TSS + 6 weeks sowing 1.00+ 0.073¢ 258.5+17.4eb 1.88+0.47°
C 4 weeks vernalized seedling 1.03+ 0.041¢ 261.8+11.7¢2b 1.93+ 0.25%
D 5 weeks vernalized seedling 1.24+ 0.038° 314.3+10.2% 2.87+0.24%
E 6 weeks vernalized seedling 1.49+0.1132 379.5+25.32 3.08+0.862
F 7 weeks vernalized seedling 1.49+0.0802 380.3+21.62 2.67+0.27%
G 6 weeks seedling without vernalization 1 46+ 0.0342 372.7+11.92 2.66+0.13%

4. Conclusion

TSS plant material of shallot (seed to seed method) resulted in higher flowering and TSS production
compare to that derived from bulb (bulb to seed method). Six-weeks vernalized seedling produce the
highest number of florets per umbel, weight of seed per umbel and weight of seed per plant. Results of
the experiment indicate that TSS from seedling (seed to seed method) showed potential for further
development.

Acknowledgments
The authors would like to thank to Indonesian Vegetables Research Institute, Indonesian Agency for
Agricultural Research and Development for funding this research.

References

[1]  Basuki R S 2009 Jurnal Hortikultura 19 5-8

[2] Rosliani R, Hidayat I M, Sulastrini I, and Hilman Y 2016 Proc. VII Int. Sym. on Edible
Alliaceae Acta Hortic. 1143 ISHS pp 345-52.

[3] Rosliani R, Simatupang S, Prahardini PER, dan Rustini S 2017 Pros. Sem. Nas. Perhorti
Inovasi untuk Mempercepat Peningkatan Daya Saing Hortikultura Bogor Perhorti hal 203-9

[4] Rosliani R, Palupi E R, dan Hilman Y 2012 Jurnal Hortikultura 22 242-50

[5] Rosliani R, Hilman Y, Waluyo N, Yufdy M H, dan Hardiyanto 2017 Petunjuk Teknis
Teknologi Produksi Biji Botani Bawang Merah/TSS (True Seed of Shallot) 37 hal

[6] Hilman Y, Rosliani R, dan Palupi E R 2014 Jurnal Hortikultura 24 154-61



ICoSA 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 752 (2021) 012045  doi:10.1088/1755-1315/752/1/012045

[7] Rosliani R, Suwandi, Sumarni N 2005 Jurnal Hortikultura 15 192-8

[8] Sumarni N, Soetiarso TA 1998 Jurnal Hortikultura 8 1085-94

[9] Putrasamedja S 1995 (Jakarta: Pusat Penelitian dan Pengembangan Hortikultura)

[10] Copeland L O and McDonald M B 2001 Principles of Seed Science and Technology 4th Ed
(New York: Kluwer Academic Publishers) 478

[11] Voss R E 2013 Onion seed production in California (Oakland: ANR Publication 8008
University of California) 10

[12] Khodadadi M 2016 IOSR Journal of Pharmacy and Biological Sciences 11 73-5

[13] Muhammad T, Amjad M, Hayat S, Ahmad H, and Ahmed S 2016 Pure and Applied Biology

223-33

[14] Tendaj M and Mysiak B 2013 Acta Scientiarum Polonorum Hortorum Cultus 12 57-66

[15] Fita G T 2004 Manipulation of flowering for seed production of shallot (Hanover: Universitat
Hanover)

[16] AmiE J, Islam M T, Farooque A M 2013 Agriculture, Forestry and Fisheries 2(6) 212-7

[17] Rabinowitch H D 1990 . Physiology of flowering Onion and Allied Crops Ed Rabinowitch H
D and Brewster J L (Florida: CRC Press, Inc. Boca Raton) vol.1 chapter 5 pp.113-34

[18] Satjadipura S 1990 Bul. Penel. Hort.18(2) 61-70

[19] Khokhar K M 2014 Open Access Library Journal 1 (7) 1-13

[20] Krontal Y, Kamenetsky R,and Rabinowitch H D 2000 J. Hort. Scie. and Biotech. 75 (1) 35-41

[21] Rosliani R, Palupi E R, dan Hilman, Y 2013 J. Hort. 23 (4) 33949

[22] Putrasamedja S dan Permadi A H 1994 Bul Penel Hort 26(4) 145-50

[23] Currah L and Proctor F J 1990 Onion in Tropical Region (Chatham: Natural Resource
Institute) vol. 35

[24] Permadi A H 1991 Bull. Penel. Hort. 20 120-34

[25] Krontal Y, Kamenetsky R, Rabinowitch H D 1998 Infer. J. Plant Scie. 159 57-64

[26] Roversi A, Ughini V, and Tavella M 1984 Fruittculture 46 49-54

[27] Guitian J 1994 Amer. J. Bot. 81 (12) 1555-8



