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 The productivity of citrus plants in Indonesia is still low. This is due to the 
insufficient land used for citrus cultivation. Besides, several factors influence 
the production and quality of citrus, namely genetics, cultivation, and post-
harvest handling, as well as other environmental factors, namely land. 
Environmental factors that affect the production and quality of citrus are soil 
and climate. Soil factors include altitude, topography, drainage, soil type, soil 
physical properties, and soil chemical properties, while climatic factors include 
rainfall and temperature. On a large scale, these environmental factors are 
difficult to modify, so to avoid the risk of damage and death, citrus plants are 
recommended to be planted on suitable land. The purpose of land suitability 
research is also intended to increase the production and quality of oranges. Keywords 

environmental factors; 
land suitability; 
production; 
quality; 
soil type; 

 
 

International Journal of Life Sciences ©  2020. 
This is an open access article under the CC BY-NC-ND license 

(https://creativecommons.org/licenses/by-nc-nd/4.0/). 
 

 

Contents 

Abstract .............................................................................................................................................................................................  72 
1  Introduction ..............................................................................................................................................................................  73 
2  Materials and Methods ..........................................................................................................................................................  74 
3  Results and Discussions ........................................................................................................................................................  74 
4  Conclusion .................................................................................................................................................................................  77 
 Acknowledgments ...................................................................................................................................................................  77 
 References .................................................................................................................................................................................  78 

                                                        
a  Faculty of Agriculture, Warmadewa University, Denpasar, Indonesia 
b  Faculty of Agriculture, Warmadewa University, Denpasar, Indonesia 
c  Faculty of Agriculture, Warmadewa University, Denpasar, Indonesia 
 

http://www.sciencescholar.us/
https://doi.org/10.29332/ijls.v4n3.580
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossref.org/crossmark/


IJLS                         e-ISSN : 2550-6986  p-ISSN : 2550-6994  

Sulistiawati, N. P. A., Suaria, I. N., & Astiari, N. K. A. (2020). The relationship of agro-climatic characteristics in 
flowering phenology of siam citr plants (Citrus nobillias Var microcarpa L). International Journal of  

Life Sciences, 4(3), 72-79. https://doi.org/10.29332/ijls.v4n3.580 

73 

 Biography of Authors .............................................................................................................................................................  79 
 
 
 

1   Introduction 
 

Oranges are the third most important fruit commodity in Indonesia after bananas and mangoes, both in terms 
of production quantity and consumption needs as well as from their trade value. Siamese orange (Citrus 
nobilis var. Microcarpa Hassk) is one of the most cultivated citrus types and dominates 60% of the national 
and regional citrus market (Anwar et al., 2015). In Bali, the production centers for Siamese oranges are in 
Kintamani District, Bangli Regency, Petang District, Badung Regency, and Payangan District and Tegalalang 
District, Gianyar Regency. 

Fruit plants have different flowering periods. Plants will enter the flowering phase after passing through 
the vegetative phase. The occurrence of these phases is very much influenced by the surrounding 
environment, such as the duration of exposure, temperature, and humidity. According to Seghieri et al. (2009), 
the flowering process in plants is associated with various biotic and abiotic environmental conditions. 
Flowering studies on fruit trees are very important to study because they are needed in garden management 
so that fertilization, pruning, irrigation, and plant manipulation schedules can be carried out appropriately 
(Liferdi & Darusman, 2000). 

Plant growth and development can be seen from the pattern of crown growth, root growth, flowering, and 
fruiting. Plant environmental factors will affect the physiological activity of plants which have a direct impact 
on the growth and development phases of plants. Climatic elements that affect physiological processes are 
abiotic stresses such as air temperature, humidity, rainfall, drought, day length, and irradiation intensity 
(Thamrin et al., 2009). Physiological processes that occur in the Siamese citrus plant will then affect other 
accredited parts of the plant to reach a certain growth limit, for example, vegetative growth stops when the 
plant enters the flowering phase (Liferdi & Darusman, 2000; Tonga et al., 2017). Plant growth and 
development can be seen from the pattern of crown growth, root growth, flowering, and fertilization. 

Climatic factors that affect the phenomenon of flowering plants to form fruit crops are influenced by, 
among others: rainfall, temperature, radiation, and drought stress (Dutta & Devi, 2015; Kebede & Isotalo, 
2016). The climatic factor that is often used in the study of flowering in fruit crops is rainfall. Such as the 
formation of flowers on the rambutan plant is closely related to the length of the dry period (Handayani et al., 
2016). Climate change causes changes in environmental conditions which result in less than optimal growth 
and development of plants. In less than optimal conditions, plant growth will be disrupted which in turn 
reduces production and yield quality. Every plant needs different climatic conditions to be able to produce 
optimally so that climate change will have different impacts on each type of plant. There are so many 
horticultural crops that it is difficult to conclude the impact of climate change on the growth and production of 
this commodity in general. Therefore, intensive and comprehensive research is needed (Hutabarat et al., 
2016). 

The impact of climate change on horticultural commodity production also depends on geographic 
conditions and the intensity of climate change itself (Webb et al., 2014). To determine the impact of climate 
change on horticultural commodities, information on the physiological response of growth, development and 
quality, production, and productivity of plants is needed. Plants that experience water stress will decrease 
their vegetative growth and can store carbon (C) so that with a larger amount of C, this condition will spur 
generative growth. Provision of water will increase the C / N ratio in the plant body. A High C / N ratio results 
in the accumulation of carbohydrates, which in turn stimulates the formation of flowers and fruit. The high 
percentage of fallen flowers is related to unfavorable climatic conditions, namely low rainfall intensity and the 
number of rainy days so that plants lack water which disrupts plant physiological processes (Moretti et al., 
2010). Rainfall associated with water availability for plants has an important role in increasing the nutritional 
content and quality of plants. Lack of water can cause plants to experience stress and even death. The increase 
in water availability in tomatoes causes the color of the fruit skin to become more attractive, the weight of the 
fruit and the total acid increases, but decreases the value of total dissolved solids (TPT) (Barbagallo et al., 
2012). 

Climatic conditions play an important role because they affect production potential. The rain has a major 
impact on the production of Siamese oranges. The growth of Siam orange requires rainfall> 1250 mm/year 
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with evenly distributed rainfall throughout the year (Siregar, 2006). The level of rainfall can be carried out as 
an evaluation of products for the coming years. According to Sunarko (2007), the distribution of production 
every month in a year is strongly influenced by rainfall in previous years. An understanding of the influence of 
weather elements and plant age on growth, development, flowering, and fruiting is needed as a basis for 
predicting and evaluating the productivity of Siamese citrus plants. 
 
Research objectives 
 
The aim of this study: 

1) The number of distributions of micro-climate conditions in three locations, Kintamani District, Bangli 
Regency, Petang District, Badung Regency, and Payangan District, Gianyar Regency. 

2) The number of productivity distribution of Siamese oranges in three locations, Kintamani District, 
Bangli Regency, Petang District, Badung Regency, and Payangan District, Gianyar Regency. 

3) To analyze differences in microclimate conditions and productivity of Siamese oranges based on 
rainfall and duration of rainy days. This research was conducted in three locations in Kintamani 
District, Bangli Regency, Petang District, Badung Regency, and Payangan District, Gianyar Regency. 

 
 

2   Materials and Methods 
 

Place and Time 
 
The research will be carried out in gardens owned by citrus farmers in three locations, Kintamani District, 
Bangli Regency, Petang District, Badung Regency, and Payangan District, Gianyar Regency from March 2020 to 
September 2020. 
 
Materials and Tools Materials 
 
The materials and tools used were 36-year-old Siamese oranges. The tools used in this research were cloth 
meter, SPAD meter, hand refractometer, and stationery. 
 
Research Procedures 
 
The research was carried out by collecting plant growth data and observing factors related to the flowering of 
the Siamese citrus plant. Important information needed besides morphological changes is the time of 
flowering. Labeling is done when the plants begin to flower. Labeling is intended to determine the panicles 
from which to sample the fruit.  
 
Observed variables 
 
The variables observed consisted of: 1) When the flowers bloom. observations are made every day recorded 
when the flowers in the panicles have bloomed, 2) Percentage of fruit-set, observations are made by counting 
the number of flowers per panicle and the number of prospective fruit, then the number of prospective fruit is 
compared with the number of flowers. Observations were made every four days. 

 
 

3   Results and Discussions 
 

The results of identification of changes in the morphology of the phases of flowering macroscopically from 
before induction to blooming and descriptions that show important events in the developmental phases of 
Siam orange flowers. The developmental phases of flowering are: a) Before the induction of the first stage of 
the flowering process, which is the stage when the vegetative meristem begins to transform into the 
reproductive meristem, occurs in the cell, it can be detected chemically from the increased synthesis of nucleic 
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acids and proteins required for division and cell development, b) Flower induction, the stage when the 
morphological changes to reproductive bud form can be detected macroscopically for the first time, c) the 
development of flower buds towards anthesis is usually called differentiation, namely the parts of the flower 
in this phase the processes of megasporogenesis and microsporogenesis occur for improvement and 
maturation of male and female reproductive organs, d) blooming stage when there is blooming of flowers or 
anthesis (Essono et al., 2007; Guédon & Legave, 2008). Observations of the flowering and fruiting process in 
Siamese oranges show that the Siamese citrus flowers bloom in September-November 2019, June-August 
2020 fruit in the Gadu period. November-December 2019 flowering and fruit harvest in June-August 2020 
Sela. 
         The initiation of flowering occurs during the dry season for one month. Drought-stricken conditions with 
only six rainy days the following month stimulated the plants to flower. Induction of flowering due to drought 
stress also appears to have occurred in the second period, with rainfall in the month before flowering was 
only 17.7 mm per month. The number of dry/sunny days needed to induce flowering in Siamese oranges is 
described as 4 rainy days and no rain remaining. It can be explained that four days of dry real Siamese orange 
can stimulate flowering in Siamese oranges (Table 1). 

The development of plants, especially flowering, is very dependent on several environmental and internal 
factors of mango (Santosa et al., 2014). Environmental temperature and water drought stress are 
environmental factors that influence the induction of flowering. Furthermore, the results of research 
(Handayani et al., 2016) on mango plants showed that temperatures below 22.15° C and a little rain after 
experiencing drought caused the induction of flowering. In subtropical areas, the temperature is an 
environmental factor that affects the mango flowering process. A temperature of 18 ° C during the day and 10° 
C at night triggers the development of flowers in the generative shoots of mango plants (Chmielewskiet al., 
2004). In line with the opinion (Ramires et al., 2014), water stress or drought stress can inhibit the induction 
of flowering shortly after the initiation of shoots on mango plants. 
         The average age of harvested Siamese oranges in Catur Village observed was the day after flower 
initiation. The number of flowers continued to increase each observation period, a decrease in the number of 
blooming flowers occurred after the flowers bloomed, followed by the loss of stamens, namely in the 
observation period of three days. After the fruit is formed. In line with (Pulatov et al., 2015), the flowering 
process contains some important steps, all of which must be successfully carried out by plants to obtain 
physiological ripe fruit. After the fruit is formed, the length of the flower/fruit increases again. The harvest age 
of Siamese oranges is influenced by the temperature. High temperatures can speed up the harvest of Siamese 
oranges. Temperature also affects the formation of yellow in fruit (Khandaker et al., 2011). The harvest age for 
Siamese oranges is almost the same at every harvest period. This is thought to be because the average 
maximum and minimum temperatures in Catur Village are almost the same from month to month (Table 1). 
The highest percentage of flower loss in Siamese oranges in the first period, around 26 flowers planted. 

The flowering of Siamese oranges as a reproductive event is the main key to fruit production. The stage 
after the flowers bloom, the next process is the formation of young fruit (Pau et al., 2011; Pieri et al., 2010; 
Primack et al., 2009). Approximately 36 weeks or 252 days after the flowers bloom, the Siamese citrus plant 
will form ready-to-harvest fruit, both in the gadu and intermittent observation period. In the observation area, 
the average temperature is 18.29° C in the morning 19.98° C in the afternoon 20.07° C so that the average 
temperature in the on-season period from November to December 2017 is 19.47° C with an average humidity 
of 87, 65% (Table 3.3), the average monthly rain was 185.48 mm/month with 17.4 rainy days (Table 3.1) 
there was flowering and in July-August 2018 the on-season harvest of Siamese citrus fruit entered the off-
season period, namely October-November 2016 and the off-season harvest in November-December 2016 
produced off-season fruit with an average amount of rainfall of 177.54 mm/month with 5 rainy days (Table 
3.1), followed by a condition of 30.18° daily average temperature C in the morning, 32.75 ° C in the afternoon, 
29.89 ° C at night the average daily temperature is 30.94 ° C (Table 3.3) with a humidity of 79.67% (Table 3.3) 
the occurrence of more flowering induction in the on-season period when compared to the off-season period 
the temperature is higher. It has been reported that citrus plants are induced to flower. 
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Table 1 
In the first period, about 26 flowers were planted 

The average air temperature at the Catur-Bangli Village research location in 2019-2020 
 

Month Year 
Average  temperature   (°C) 

Susut Kintamani  Gianyar Average 
September   2018 30,18 32,75 29,89 30,04 
October 2018 30,55 31,85 29,87 30,25 
November   2018 29,05 30,67 28,25 30,92 
December    2018 28,15 29,15 28,52 28,16 
January         2019 28,27 29,16 28,18 28,65 
February       2019 27,89 30,67 28,32 28,96 
March           2019 29,18 31,17 29,34 29,90 
April               2019 29,76 30,87 31,14 30,46 
May                2019 29,78 31,17 30,15 30,37 
June               2019 29,36 30,53 30,16 30,01 
July                2019 28,64 31,17 30,12     30,03 
August          2019 30,13 31,14 30,43     30,58 
September   2019 28,18 27,75 27,58     28,17 
October 2019 18,24 20,45 20,17 19,87 
November   2019 20,15 20,25 19,18 19,47 
December    2019 20,09 20,19 18,12 19,46 
January         2020 20,10 20,89 19,23  20,07 
February       2020 20,14 20,98 20,24  20,45 
March           2020 27,32 29,14 28,15 28,20 
April               2020 27,18 29,28 28,16 28,21 
May                2020 28,19 30,15 29,09 29,14 
June               2020 29,19 30,59 29,65 29,81 
July                2020 28,89 30,04 29,91 29,61 
August          2020 29,18 31,02 29,75 29,98 
September   2020 29,89 30,19 28,19 29,42 

Description: Source at the research location in Chess Village, Bangli Regency, 2019-2020 The lowest interest 
loss is in the period 
 
Badung Regency, which is 6 flowers per tree. The high percentage of fallen flowers at a location with a lower 
altitude is related to less supportive climatic conditions at that time, namely low intensity of rainfall and 
number of rainy days so that plants lack water which disrupts plant physiological processes (Moretti et al., 
2010). In the growth of the Siamese citrus plant, there are two important stages, namely the initiation stage 
where this stage is the initial stage of shoot growth. Furthermore, there will be an induction stage where at 
this stage it will determine the shape of the shoot growth into a vegetative or generative shoot. 
 

Table 2 
Average rainfall (mm) in the three research locations in Bangli, Gianyar, and Badung Regencies 

 
No  Month Year       Badung     Gianyar     Bangli 

1 September   2018      17.7      14      12 
2 October 2018      38      31      20 
3 November   2018      141      82      56 
4 December    2018      377      233      156 
5 January         2019      387      128      109 
6 February       2019      225      203      145 
7 March           2019      278      219      114 
8 April               2019      238.5      217      134 
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9 May                2019      239      215      132 
10 June               2019      5 9      42      30 
11 July                2019      77      54      45 
12 August          2019      42       23      21 
13 September   2019      21      14      10 
14 October 2019      6      2      4 
15 November   2019      13      12      8 
16 December    2019      211.50      117.4      97 
17 January         2020      479      325      189 
18 February       2020      486      327      198 
19 March           2020      376      322      203 
20 April               2020      148      117      121 
21 May                2020      16,5      12,5      12 
22 June               2020      6,76      4      3 
23 July                2020      10      4      3 
24 August          2020      6.8      3      2 
25 September   2020      6,7      4      3 

Description: Source BMKG. Chess Village, Bangli Regency, Gianyar District, and Petang District  Badung 
Regency in 2019-2020 
                                        
The highest mean value of total dissolved solids (TPT) was found at the first harvest of the on-season period, 
namely 5.98° bricks, and the lowest at the interim harvest, namely 4.59° bricks (Table 5). The first harvest in 
the gadu period takes place at the end of the dry season, so the plants may experience stress. 

 
 

4   Conclusion 
 

A long dry period can stimulate flowering in the developmental physiology of Siamese citrus. The highest 
flower loss occurs at harvest when the amount of rainfall is high with low humidity, with high temperatures 
occurring during the gadu period, and the lowest at harvesting during the intermittent period. 
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