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Preface 
 

Contemporary events shows us that we humans are very vulnerable to 
economic and environmental fluctuations. As humanity progress, produce and 
consume like it will exist until infinity. Sustainability has always been the case, is 
accepted as life guidance but until then we; researchers, companies and 
students should try to work on this concept so that next generation can benefit 
from our efforts.  
 
Sustainable way of dealing with environment and agriculture is not easy. The 
benefits from sustainable agriculture vary and sustainable agriculture doesn’t 
have harmful effects on environment or sources. In agricultural activities have 
been performed for chaining the environment or utilizations of environment as 
sources with maximum benefits. If we do not success that, it is impossible for us 
to talk about modern agriculture. Under poor management of agriculture, 
biodiversity and soil properties can be damage, contaminate and some 
problems limiting efficient agricultural activities may be occur.  
 
The main objective of farming is to produce food for human being, but 
unfortunately some parts of the farmlands have used also as settlements areas. 
By this way, some natural resources have been deteriorated; consequently size 
of farmland has reduced day by day. In that regard, it is possible to say that we 
are in going in a circle. More than one-third of food supplies is as form of 
wastes due to the over buying than required amounts of food by costumers.  
 
In the lights of the information mentioned above, there is no doubt that 
continues sustainable agricultural activities are practical solution to prevent the 
human being from the starvation. The International Conference on Sustainable 
Agriculture and Environment (ICSAE) series were aimed to provide a platform 
for researchers and academics as well as practicing professionals  from  all  
over  the  world,  to  present  their  research  and  professional  development  
activities  in agriculture, environment, food and other relevant subjects. This 
conference series was an effort to identify the ideas, practices and policies that 
constitute our concept of sustainable agriculture. The concept of sustainable 
agriculture itself is still evolving and thus, we published not as a definitive or 
final statement, but as an invitation to continue our dialogue. Moreover, as we 
experinced lately during COVID-19 pandemic situation, agriculture is a sector 
which stay struggle and can be souce of many materials for fight the diseases. 
 
Now, I would like to thank whole people being at Scientific Board, Managerial 
Board, authors or participants by supporting their valuable works and 
particularly Prof. Ahmad Yunus from Universitas Sebelas Maret Indonesia and 
his team, for all their contributions on continuity of these conference series 
since it was held, for the 1st, at 2013 in Surakarta Indonesia, then move around 
the globe and at 7th ICSAE its back again in Surakarta. I do appreciate all the 
efforts given to prepare this event. This is the first digital conference of ICSAE 
series which could be reach wider and bigger participant around the world. 
 

ICSAE-7 Chair
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Conference Guide 
 
As informed, ICSAE-7 will be held by online due to current Covid-19 pandemic 
circumstances. Considering time constraints and to avoid various technical 
problems (such as lagging internet connection, different time zone, etc) during 
the conference, the conference is held by online.  
 
There are two different sessions in this conference, namely pararel session and 
general assembly. The pararell session can be accessed through conference 
website (https://icsae.id), all the digital format of paper presentation (recorded 
video and poster) are listed and opened to all participants. The generall 
assembly, invited speakers talk, will be performed through live meeting. Both 
stages can be enjoyed by all participants which are listed and/or invited with 
the following time frame:  

 
1. Parallel session in digital venue  : August 25-27, 2020 

2. General assembly    : August 27, 2020 

 
 

ICSAE-7th Stages 
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Parallel Session Guide 
 
The following is the guide to access the digital venue for pararell 
session: 
1. Please visit ICSAE-7 Website (https://icsae.id) 
2. Click ‘ICSAE Parallel Session’ button. You will be redirected to the room 

list, there are 3 poster rooms and 6 video rooms 
3. Click on the presentation type and the preferred topic in specific room 
4. Click the presentation title 
5. The abstract, and presentation media can be viewed accordingly 
6. Leave any comments in the form for Q & A, please write your name and 

email for further contact. 
7. The presenter is able to reply every the comments. 
 

Flowcart Parallel Session ICSAE-7 
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General Assembly Rundown 
 

Time  
(GMT+7; AM) 

Activities 
Person  in 

Charge 
07.30-08.00 Registration and preparation Committee 
08.00-08.10 Opening MC 
08.10-08.25 Opening Remarks (Prof. Jamal Wiwoho) UNS-Rector 

   
08.25-08.30 Preparation for Session 1 (2 Invited 

Speakers) 
MC 

 Announcements  
08.30-08.55 Invited Speaker 1 (USA – Prof. Henry 

Utomo) 
Moderator 

08.55-09.20 Invited Speaker 2 (UNS – Prof. Ahmad 
Yunus) 

Moderator 

09.20-09-30 Q n A Moderator 
   

09.30-09.35 Preparation for Session 2 (2 Invited 
Speakers) 

MC 

 Announcements  
09.35-10.00 Invited Speaker 3 (USA – Prof. Taifo 

Mahmud) 
Moderator 

10.00-10.20 Invited Speaker 4 (UNS – dr. Betty 
Suryawati) 

Moderator 

10.20-10.30 Q n A Moderator 
   

10.30-10.35 Preparation for Session 3 (2 Invited 
Speakers) 

MC 

 Announcements  
10.35-11.00 Invited Speaker 5 (Turkey – Dr. Mithat 

Direct) 
Moderator 

11.00-11.20 Invited Speaker 6 (UNRAM – Prof. M. 
Sarjan) 

Moderator 

11.20-11.30 Q n A Moderator 
   

11.30-11.45 Closing remarks MC 
11.45-11.55 Announcements MC 

 

Link for live meeting via Zoom will be distributed exclusively to the listed 
participants and/or listeners via e-mail, prior the General Assembly.  
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Paper ID: 48 
 

IMPACT OF HEAT STRESS ON GERMINATION AND 
SEEDLING GROWTH OF CHILI PEPPER (CAPSICUM 

ANNUUM L.) 
 

Rosmaina*, Delis Utami, Ervina Aryanti and Zulfahmi 
 

Department of Agrotechnology, Faculty of Agriculture and Animal Sciences, 
Universitas Islam Negeri Sultan Syarif Kasim Riau, Panam Campus-Pekanbaru 28293, 

Riau, Indonesia. 
 

*Email: rosmaina@uin-suska.ac.id 
 
 

Abstract 
 
 
Temperature plays an important role in plant growth and development. The increased 
temperature suddenly may cause severe consequences.  This study aimed to observe 
the impact of temperature, exposure of duration, and the interaction between 
temperature and exposure duration at the germination phase and seedling growth of 
chili pepper. The research design used Factorial Completely Randomized Design. The 
first factor was the temperature consisted of five-level of temperature namely: 35°C, 
37°C, 39°C, and 41°C. The second factor was the exposure duration consisted of four 
hours, eight hours, and twelve hours. The Parameters observed were percentage of 
seed germination, shoot length, root length, number of roots, seedling height, number 
of leaves, fresh weight of seedling, dry weight of seedling, and chlorophyll content. 
The results of this study showed that there is an interaction between temperature and 
duration of exposure, the higher the temperature and duration of exposure decrease 
shoot length, root length, number of roots, wet weight of seedling, number of leaves, 
chlorophyll content. 
 
Keywords: Heat stress, high-temperature, germination, chlorophyll content.  
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Impact of heat stress on germination and seedling growth of 

chili pepper (Capsicum annuum L.) 

Rosmaina*, D Utami, E Aryanti and Zulfahmi 

Department of Agrotechnology, Faculty of Agriculture and Animal Science, 

Universitas Islam Negeri Sultan Syarif Kasim Riau, Panam Campus-Pekanbaru 

28293, Riau, Indonesia. 

 

Corresponding author: rosmaina@uin-suska.ac.id 

Abstract. Temperature plays an important role in plant growth and development. The 

increased temperature suddenly may cause severe consequences.  This study aimed to observe 

the impact of temperature, exposure of duration, and the interaction between temperature and 

exposure duration at the germination phase and seedling growth of chili pepper. The research 

design used Factorial Completely Randomized Design. The first factor was the temperature 

consisted of five-level of temperature i.e: 35°C, 37°C, 39°C, and 41°C. The second factor was 

the exposure duration consisted of four hours, eight hours, and twelve hours. The Parameters 

observed were the percentage of seed germination, shoot length, root length, number of roots, 

seedling height, number of leaves, fresh weight of seedling, dry weight of seedling, and 

chlorophyll content. The results of this study showed that there is an interaction between 

temperature and duration of exposure, the rise in the temperature and duration of exposure 

decrease shoot length 35.15%, root length (23.23%), number of roots (29.82)%, fresh weight of 

seedling (40%), number of leaves (30%), chlorophyll content. As a result, the growth of Chili 

seedling showed a drastic reduction in shoot development, root development, and physiological 

parameters tested, the germination stage is very susceptible to raise the temperatures. 

1. Introduction 

Abiotic stress such as high temperature, drought, and salinity is one of the limiting factors for plant 

growth and development. High-temperature stress in plants occurs when the environmental 

temperature exceeds the optimum temperature required by plants [1]. The temperature of the earth's 

surface is predicted to increase for 1.5oC in the year 2030 [2]. This means that the plant will expose to 

higher temperatures than normal. Plants exposed to high-temperature stress will experience 

disturbances in plant growth and development, such as shorter plant size, smaller leaf length, and 

width, a faster flowering, increase the flower abortion, degrade pollen viability, reduce fruit sizes, and 

a significant loss in production. [3, 4, 5]. High-temperature stress causes an imbalance between 

photosynthesis and respiration so that it disrupts the plant's metabolic system [6, 7, 8]. Chilli 

(Capsicum annuum) belongs to the Solanaceae family and is one of the horticultures crop important 

economically. Chili is widely cultivated in the world and is used as fresh food and processed products 

[9] (FAO, 2018). Chili is a plant sensitive to high-temperature stress [4, 10, 11, 12, 13]. High-

temperature stress affects growth and development at various stages of growth, even in the early stages 

of plant development. 

mailto:rosmaina@uin-suska.ac.id
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The response of plants to high-temperature stress varies widely, depending on temperature, species, 

age, phase of plant growth, and the length of temperature exposure. Different species tend to show 

different responses, even within the same species often show different responses [3, 5, 14, 15]. High-

temperature stress affects all phases of plant growth, including the germination phase. The high-

temperature stress in the seed can delay the germination process [16]. Several reports related to the 

effect of high temperature on the germination phase have been reported in rice [17] on wheat [18,19], 

maize, and sorghum [20]. So far, no reports regarding the effect of high-temperature stress on the 

germination phase of chili. Therefore, the study on the impact of high temperature on the germination 

phase of chili is needed to be carried out. As we know, the germination stage and seedling 

development have an important role in cropping sustainability, temperature stress at this stage has a 

negative impact on plant growth and development, so it directly affects productivity. The success of 

plants to grow and develop is strongly influenced by optimum germination conditions. This study aims 

to know the effect of temperature stress on shoot growth, root growth, and physiological characters of 

chili plants due to temperature stress at the germination and seedling stages. The result of this study is 

expected useful to a fast method of screening at the germination level of the chili plant. 

2. Materials and methods 

The research was conducted in the greenhouse of Genetic and Breeding Laboratory, Faculty of 

Agriculture and Animal Sciences, Universitas Islam Negeri Sultan Syarif Kasim, Riau, Indonesia. The 

experiment was laid out following Factorial Completely Randomized Design (CRD) consisting of two 

factors. The first factor was temperature (control, 35oC, 37oC, 39oC, and 41oC). The second factor was 

the high-temperature stress duration (4, 8 and 12 hours), and 12 of total treatments. Each treatment is 

consisted of 100 seeds. The materials used in this research were Kopay variety curly red chili pepper, 

seedling trays, topsoil, and 80% acetone for analysis of chlorophyll contents. The tools used in this 

research were water bath, Petri dish, and UV-Vis spectrophotometer. The seed is soaked in the water 

bath according to temperature and exposure duration treatments. Furthermore, the seeds are transferred 

to the seedling medium with daily temperature. After seven days old, the sprouts were transferred to 

seedling tray. The Parameters observed were percentage of germination, shoot length, root length, the 

number of roots, fresh weight, dry weight, seedling height, the number of leaf, and chlorophyll 

content. The measurement of chlorophyll content was carried out destructively following the method 

by [21]. 

3. Results and discussion 

3.1. Shoot development 

3.1.1. Percentage of germination. High-temperature stress treatment with various durations of 

exposure resulted in a seed germination percentage of 65–98% at five days after sowing. Temperature 

stress of 39oC and 41oC resulted in a higher percentage of germination, which is 81–98%, while 

control plants only produced an average germination percentage of 63.33% (Table 1). The results of 

this study indicated that the lower temperature decreased the percentage of germination and caused a 

delay in germination. Delaying of germination at low temperatures has also been reported in wheat 

[22], furthermore, [23] explained that at low temperatures, the process of imbibition and protein 

synthesis in the embryo also occur slowly and gradually. Increasing the temperature up to 41oC 

increases the germination percentage of chili. Enhancement germination due to temperature increases 

were also reported in rice [17], wheat, rice, and maize [20], and Arabidopsis [24]. Temperature stress 

in short-term heat stress conditions can increase the germination percentage of rice up to 30% because 

in short-term heat stress occur an increase in gibberellin (GA), starch content, and decreases ABA, but 

higher increases temperature above 39oC and exposure time of 72 hours declined the germination rate 

of rice and only 30% that is able to germinate. This is closely correlated with a reduction in starch, a 

decrease of GA, and an increase in ABA [17, 24]. Gibberellin acid (GA) and ABA are the two main 
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phytohormones that act as antagonists in stressful conditions, especially in the germination phase [25]. 

ABA has an important role as a regulator of HSPs activation in tolerance mechanism for high-

temperature stress, but extreme temperatures of 45oC are not good for germination because it causes 

embryo damage, cell death, and increased ABA [17, 20, 26]. 

3.1.2. Shoot length, number of leaves and seedling height. High-temperature stress, exposure time, and 

both interaction significantly difference the length of shoot, number of leaves, and height of seedlings. 

The highest shoot length was found in the control, which ranged from 2.36–2.39 cm and was 

significantly different from others, while the temperature at 35oC after 8 hours exposure produced the 

shortest shoot, 1.55 cm, or reduction of 35.15% (Table 1, Figure 1A). The rise in temperature 

significantly reduced the shoot length, ranged from 15.90–35.15% compared to the control. The 

highest number of leaves obtained at the temperature of 37oC with four hours exposure duration was 

6.02 leaves per plant, while the lowest number of leaves was obtained in the 41oC and 35oC with 12 

hours of exposure and both were not significantly different from the others (Table 1). The decreased in 

the number of leaves ranged from 4.78–30.00% compared to the control, except for 37oC, the number 

of leaves increased of 4.78% (Figure 1B). Seedling height ranged from 6.61-4.89 cm, the temperature 

of 37oC produced the highest seedlings (6.61 cm), and it was significantly different from the 

temperature of 41oC which resulted in 4.89 cm (Figure 4A). The 12 hours exposure time resulted in an 

average seed height of 5.1 cm, which was significantly from the 4 hours which resulted in seed height 

average of 6.18 cm (Figure 4B). Reductions of the shoot length, leaf number, and seedling height were 

also reported in rice [17, 20, 27], maize [20, 28], Chili [11], arabidopsis [29], wheat and cotton [30]. 

Table 1. Germination rate (%), shoot length (cm) and the number of leaves on germination and 

seedling growth of chili exposed to high temperatures with different levels of temperature and 

exposure time 

Exposure 

duration 

(hours) 

Temperature (oC) 

Average 
Control 35 37 39 41 

Germination rate (%) 

4 65.00 76.00 76.00 98.00 97.00 82.40 

8 69.00 55.00 56.00 82.00 92.00 74.80 

12 65.00 63.00 66.00 94.00 86.00 70.80 

Average 66.33 64.66 66.00 91.33 91.67  

Shoot length (cm) 

4 2.39a 1.68de 1.70de 1.92bc 1.84bcd 1.90 

8 2.37a 1.55e 1.75cd 1.84bcd 1.65de 1.83 

12 2.36a 1.80cd 2.01b 1.69de 1.67de 1.91 

Average 2.37a 1.68c 1.82b 1.81b 1.72bc   

Number of leaves (cm) 

4 5.32bcd 5.07cde 6.02a 4.82defg 4.55efghi 5.16a 

8 5.27bcd 4.42fghi 5.47bc 4.62efgh 4.20hi 4.80b 

12 5.75ab 4.02i 4.92cdef 4.25ghi 4.02i 4.59b 

Average 5.45a 4.50b 5.47a 4.56b 4.25b   

The magnitude of the reduction due to high-temperature stress is strongly influenced by 

temperature, exposure duration, species, and the genotype tested. In Maize, it was reported that 

increased of the shoot length still occurred at 37oC and 40oC with exposure duration of 48 hours, and 

then sharply dropped at a temperature of 42oC–50oC [20]. In rice, stress at 35oC for 24 hours raise 

shoot length compared to control, but the enhanced exposure duration to 48–72 hours significantly 

decreased the length of the shoot [17]. In chili, the reduction in shoot length occurred up to 9.12–
54.05%, and is strongly influenced by the genotype used [11]. The leaf growth rate, leaf number, leaf 
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length continued to increase linearly until the optimum temperature limit [29]. The optimum 

temperature for growth and ideal development of each plant is different [3, 30]. High-temperature 

stress triggers Ca2+ fluxes, kinase cascade, and ABA accumulation [31], that matter cause mitotic cell 

division delay [32], and even lead to cell death [33]. Furthermore, in conditions of heat stress, there is 

a reduction in metabolism and an imbalance in the mobilization of nutrients. Moreover, the 

disintegration of membrane structures, chlorophyll and protein molecules are also found, as well as 

low nutrient uptake [28, 34]. Morphological changes in plants due to high-temperature stress in plants 

were also reported by [35, 36] which was directly effected of high-temperature stress on plants. In 

tomatoes, high-temperature stress reduces canopy width, and stem diameter [37], inhibits the growth 

of twigs and branches and the number of leaves [38, 39]. High-temperature stress causes denaturation 

and aggregation of proteins, reduce cell function, loss of function several enzymes that play an 

important role in cell division, and even causes cell death so that it affects plant growth and 

development [31, 40]. The inference the high-temperature stress discourages plant growth and 

development predictably is closely related to the disruption of physiological processes in plants. 

 

  
Figure 1. The decreased percentages of shoot length [a], and the number of leaves [b] on germination 

and seedling growth of chili exposed to high temperatures with different levels of temperature and 

exposure time 

3.2. Root development 

3.2.1. Root length and number of roots. The root length and number of roots were significantly 

affected by temperature, exposure time, and both interactions. The highest root length was obtained in 

control plants, namely 2.54 cm and was significantly different from other treatment, the smallest root 

length was obtained at the temperature of 39oC with 8 hours of exposure of 1.95 cm or lower of 

23.23% but it was no significant difference with the treatment of 41°C and an exposure duration of 8-

12 hours (Figure 2A). High temperature stress increased the number of roots, especially at 39oC for 12 

hours and 41oC for 8 hours, with an average of 5.42 and 5.14 roots per shoot, respectively (Table 2) or 

increase of 19.80% and 13.47%, respectively and both were  higher than the control (Figure 2B). 

The results of this study indicate that an increase of the number of roots only occurs up to a certain 

temperature, while an increase of higher temperatures will decrease the number of roots. The similar 

results were reported for wheat, in which elevated temperatures of 37°C and 40°C were still an 

increase in root length, but an increase in temperature and duration of exposure were significantly 

decreased root length [20]. In Arabidopsis, high temperatures of 29oC tend to an increase in root 

length compared to control plants (23oC) through increased cell division and increased auxin content 

in the roots [41]. Decrease of the root length and an increase in root numbers under high-temperature 

stress were also reported in rice [42], sunflower [43], wheat [18], and cotton [44]. Increasing the 

number of roots under stress is closely related to the reduction of carbohydrates in the endosperm [44], 
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and activates root function in balancing respiration and nutrient uptake [45, 46]. Different varieties 

showed different responses, generally, varieties with longer roots are considered having a higher 

tolerance to stress [47]. This is related to the ability of plants to absorb water under conditions of 

temperature stress and drought. In wheat, the reduction in root length reached 78% at 34oC [44] and 

12-32% at 36oC [19], and in this study, the reduction in root length was 23.23%. This data confirms 

that the magnitudes of the reduction in the root length and the number of root are influenced by 

temperature, length of exposure, the type and genotype of plants used. 

Table 2. Average of root length (cm) and the number of roots on germination and 

seedling growth of chili exposed to high temperatures with different levels of 

temperature and exposure time 

Time expose 

(hours) 

Temperature (oC) 
Average 

Control 35 37 39 41 

Root length (cm) 

4  2.54a 2.09def 2.09def 2.15cd 2.26c 2.22a 

8  2.43ab 2.09def 2.09def 1.95f 2.15cd 2.14b 

12  2.45ab 2.14cde 2.39b 1.99ef 2.14cd 2.22a 

Average 2.47a 2.11c 2.18b 2.03c 2.18b 
 

Number of roots 

4  4.66abc 3.56ef 4.54abcd 4.30bcde 3.76cdef 4.16ab 

8  4.36bcde 3.18f 3.68def 3.84def 5.14ab 4.04b 

12  4.58abcd 4.14cde 3.68def 5.42a 4.6abcd 4.48a 

Average 4.53a 3.63b 3.97b 4.52a 4.50a   

  

  
Figure 2. The decreased percentages of the root length [a] and the number of roots [b] on germination 

and seedling growth of chili exposed to high temperatures with different levels of temperature and 

exposure time.  

3.3. Physiology response 

3.3.1. Fresh weight, dry weight and chlorophyll content. The result of analysis of variance showed that 

fresh weight was influenced by high-temperature stress, exposure time, and both interactions, the 

highest shoot weight was obtained in the control with an average of 0.40 g, which was significantly 

difference from others. The lowest fresh weight was obtained in the treatment of 35oC with an eight 

hours of exposure time, that was 0.24 g and no significantly from the temperature of 37oC and 39oC 

(Table 3). The high-temperature stress that was given reduced the fresh weight of the shoot up to 40% 

compared to the control. The magnitude of the reduction due to high-temperature stress is strongly 

influenced by the temperature and length of exposure given (Figure 3A). High-temperature stress 



The 7th International Conference on Sustainable Agriculture and Environment
IOP Conf. Series: Earth and Environmental Science 637 (2021) 012032

IOP Publishing
doi:10.1088/1755-1315/637/1/012032

6

reduced fresh weight, dry weight, chlorophyll content and photosynthetic rate [28, 48]. The dry weight 

of shoots was significantly affected by the temperature and duration of exposure, while the interaction 

between temperature and exposure time did not significantly difference. Dry weight ranged from 

0.034g–0.026g, which the highest dry weight was found in the control and the lowest dry weight was 

found in temperature of 39oC (Figure 4A). The high-temperature stress in this study reduced the dry 

weight of 17.65–23.53%. The exposure duration of 12 hours showed the highest of dry weight (0.031 

g) and the exposure duration of 8 hours displayed the lowest of dry weight (0.026 g) (Figure 4B). A 

decrease of the dry weight and dry root due to high-temperature stress was also reported by [19] on 

wheat 38–41% and up to 70%, respectively, and rice [27]. 

Table 3. Average fresh weight of sprouts (g) and chlorophyll a (mg/l) on 

germination and seedling growth of chili exposed to high temperatures with 

different levels of temperature and exposure time 

Time expose 

(hours) 

Temperature (oC) 
Average 

Control 35 37 39 41 

Fresh weight of sprouts (g) 

4  0.41a      0.28cd 0.26d 0.31c 0.33bc 0.27a 

8  0.39a 0.24d 0.25d 0.28cd 0.33bc 0.30b 

12  0.40a 0.33b 0.38ab 0.28cd 0.32c 0.34a 

Average 0.40a 0.28c 0.29c 0.29c 0.33b   

Chlorophyll a (mg/l) 

4  2.06ab 1.78c 2.13a 1.91abc 1.95abc 1.97 

8  1.87bc 1.99abc 2.17a 1.92abc 1.84bc 1.96 

12 1.80c 1.99abc 1.93abc 2.01abc 1.91abc 1.93 

Average 1.91 1.92 2.08 1.95 1.90   

The total chlorophyll content was not affected by temperature, exposure duration, and both 

interactions, but chlorophyll a was significantly influenced by the temperature and interactions 

between temperature and exposure duration, while chlorophyll b was significantly influenced by the 

temperature tested. The average value of chlorophyll b content ranged from 0.86–0.98 mg/l, the 

highest chlorophyll b was observed at 37oC and the lowest chlorophyll b was found at 39oC. In 

general, chlorophyll a and chlorophyll b decreased due to high-temperature stress. The amount of 

reduction in chlorophyll a content ranged from 4.19–13.61%, but several treatments exhibited an 

increase in chlorophyll a, such as treatment of 39˚C for 4–8 hours of exposure (Table 3, Figure 3B). 

The reduction of chlorophyll a and chlorophyll b content in this study were lower than those reported 

by [49] in which of 46.10% and chlorophyll b 21.05%, respectively, when strees is given in juvenile 

stage. Furthermore, [49] explained that the decrease of chlorophyll a and chlorophyll b in chili pepper 

is closely related to stomata damage. Other study also reported that high-temperature stress decrease in 

chlorophyll content in sorghum plants (28%) [50], in Thalassia hemprichii (58.20%) [51], and wheat 

(>75%) [52].  

The reduction of chlorophyll content has a significant correlation with degradation in the rate of 

photosynthesis [28, 53, 54] and has an impact on lost of yield and biomass [55]. [11] reported that 

decrease of chlorophyll content from 2.61–8.40% will reduce the photosynthesis rate of 20.42–
38.42%. Increased of temperature reduces photosynthetic activity through decreasing chloroplast 

pigments in leaves [56], structural damage of pigment-protein complexes and activity on PS2 [57,58], 

interference with chlorophyll biosynthesis [59,60, 61, 62], an inhibition of the electron transfer process 

and some of the enzymatic activities required for photosynthesis. 
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Figure 3. Decrease of fresh weight percentage [A] and chlorophyll a [B], the impact of temperature on 

seedling height, chlorophyll b, and dry weight [C], effect of temperature on seedling height and dry 

weight [D] on Germination and Seedling Growth of Chili exposed to high temperatures with different 

levels of temperature and exposure duration  

In addition, the accumulation of reactive oxygen species (ROS) causes damage to thylakoid 

structures in chloroplasts, and stomatal damage [49, 50, 52, 60, 63]. Based on the results of study [52], 

of the 12 genotypes tested, there were several genotypes that did not experience a significant reduction 

in chlorophyll content, so it was concluded that changes in chlorophyll content could be used as an 

indicator of high-temperature tolerant plant selection. This is a line with those reported by [52].  

4. Conclusion 

Based on the results of this study, we concluded that germination stage is susceptible to high 

temperature stress due to reducing in shoot development, root development and physiology characters 

of chili pepper.  

References 

[1]  Kotak S, Larkindale J, Lee U, Doring P V K, Vierling K E and Scharf  K D 2007 Curr. Opin. 

Plant Biol. 10 310–16 

6,18
5,7

5,1

0,028

0,026

0,031

0,023

0,024

0,025

0,026

0,027

0,028

0,029

0,03

0,031

0,032

0

1

2

3

4

5

6

7

4 Hours 8 Hours 12 Hours

Seedling height (cm)

Dry Weights (g)

D



The 7th International Conference on Sustainable Agriculture and Environment
IOP Conf. Series: Earth and Environmental Science 637 (2021) 012032

IOP Publishing
doi:10.1088/1755-1315/637/1/012032

8

[2]  IPCC 2018 Summary for Policymakers. In: Global Warming of 1.5°C. (An IPCC Special Report 

on the impacts of global warming of 1.5°C above pre-industrial levels and related global 

greenhouse gas emission pathways, in the context of strengthening the global response to the 

threat of climate change, sustainable development,and efforts to eradicate poverty)  

[3]  Hasanuzzaman M, Nahar K, Alam Md M, Roychowdhur R and Fujita M 2013 Int J Mol Sci 14 

[4]  Kang W H, Sim Y M, Koo N, Nam Y M , Junesung L J, Kim N, Jang H, Kim YM and Yoem S 

I 2020 Nature 7 17 

[5]  Prasad P, Boote K, Allen L Jr, Sheehy J and Thomas J 2006 Field crops research 95 398–411 

[6]  Demirevska-Kepova K, Hölzer R, Simova-Stoilova L and Feller U 2005 Biol. Plant.49 521–525 

[7]  Cheabu S, Moung-Ngam P, Arikit S, Vanavichit A and Malumpong C 2018 Rice Science, 25 

218–226 

[8]  Cao Z Z, Zhao Q, Huang F D, Wei K S, Zaidi S H R, Zhou W J and Cheng F M Crop Past Sci 

66 922–929 

[9]  FAO 2018 World Food and Agriculture-Statistical Pocketbook-2018 (Rome: CC BY-NC-SA 

3.0 IGO) 

[10]  Thuy TC and Kenji M 2015 J. Agri Sci Tech. 5 515–520 

[11]  Kumar D, Tembhurne G D, Vikas B V, Kulkarni V, Beldhadi R V, Shekar G C and Kisan B. 

2020 Int. J. Curr. Microbiol. App Sci 9 534–541 

[12]  Saha S R, Hossain M M, Rahman M M, Kuo C G and Abdulah S 2010 Bangladesh J. Agril. 

Res. 35 525–534 

[13]  Garruna-Hernandez R, Orelina R, Larque-Saavedra A and Canto A 2014 Plos One 9 1–9 

[14]  Rivero R M, R iz M, Pablo C, Garcia P C, Lopez-Lefebre L R, Sanchez E and Romero L 2001 

Plant Science.160 315–321 

[15]  Burke M B, Lobell D B and Guarino L 2009 Global Environ. Change. 699 1–9 

[16]  Wahid A, Gelani S, Ashraf M and Foolad M R 2007 Environ Exp Bot. 61 199–223 

[17]  Begcy K, Sandhu J and Walia H 2018 Plant Sci. 9 1768 

[18]  Fábián A, Jäger K and Barnabás B 2008 Acta Biol Szeged. 52 157–159 

[19]  Grass L and Burris J S 1995 Can. J.plant Sci. 821–829 

[20]  Iloh A C, Omatta G, Ogbadu G H and Onyenekwe P C 2014 Sci. Res. Essays. 9 806–813 

[21]  Arnon D I 1949 Plant Physiology 24 1–15 

[22]  Essemine J S, Ammar N, Jbir and Bouzid 2007 Pak J. Biol.Sci 10 3762–3768 

[23]  Dell A A and Spada P 1994 Plant physiol. Biochem 32 65–73 

[24]  Toh S, Imamura A, Watanabe A, Nakabayashi K, Okamoto M and Jikumaru Y 2008 Plant 

Physiol. 146 1368–1385 

[25]  Liu Y, Fang J, Xu F, Chu J, Yan C and Schlappi M R 2014 J. Genet. Genomics 41 327–338 

[26]  Essemine J, Ammar S and Bouzid S 2010 J. Biol Sci. 10 565–572 

[27]  Bhutia K L, Khanna V K, Meetel N G T and Bhutia D N 2018 Agrotechhnology 7 1000180 

[28]  Husain H A, Men S, Husain S, Chen Y, Ali S, Zhang S, Zhang K, Li Y, Xu Q, Liao C and 

Wang L 2019 Natur. 9 3890 

[29]  Granier C, Massonnet C, Turc O, Mulle B, Chenu K and Tardieu F 2002 Ann. Bot. 89 595–604 

[30]  Hatfield J L, Boote K J, Kimball B A, Ziska L H, Izaurralde R C, Ort D, Thomson A M and 

Wolfe D 2011 Agron. J. 103 351–370 

[31]  Qi F and Zhang F 2020 Front. Plant Sci. 10 1765 

[32]  Kadota Y, Watanabe T, Fujii S, Maeda Y, Ohno R and Higashi K 2005 Plant Cell Physiol. 46 

156–165 

[33]  Vacca R A, de-Pinto M C, Valenti D, Passarella S, Marra E and De-Gara L 2004 Plant Physiol. 

134 1100–1112 

[34]  Qaseem M F, Qureshi R and Shaheen H 2019 Nature 9 6955 

[35]  Raza A, Razzaq A, Mehmood S S, Zou X, Zhang X, Lv Y and Xu J 2019 Plants 8 1–29  

[36]  Wu W, Shah F, Duncan R W and Ma B L 2020 Agricultural and Forest Meteorology 28 7 

https://www.sciencedirect.com/science/article/pii/S0168192320300563#!
https://www.sciencedirect.com/science/article/pii/S0168192320300563#!
https://www.sciencedirect.com/science/article/pii/S0168192320300563#!
https://www.sciencedirect.com/science/article/pii/S0168192320300563#!
https://www.sciencedirect.com/science/journal/01681923


The 7th International Conference on Sustainable Agriculture and Environment
IOP Conf. Series: Earth and Environmental Science 637 (2021) 012032

IOP Publishing
doi:10.1088/1755-1315/637/1/012032

9

[37]  Zhou R, Kong L, Yu X, Carl-Otta O, Zhao T, Jiang F and Wu Z 2019 Acta Physiol Plant. 41 1–

20 

[38]  Cao Y Y, Duan H, Yang L N, Wang Z Q, Liu L J and Zhang J H 2009 Acta Agron Sin 35 512–

521 

[39]  Vollenweider P and Gu¨nthardt-Goerg M S 2005 Environmental Pollution 140 562–571 

[40]  Wang H, Niu H, Liang M, Zhai Y, Huang W, Ding Q, Du Y and Lu M 2019 Frontiers in Plant 

Science 10 591 

[41]  Hanzawa T, Shibasaki K, Numata T, Kawamura Y, Gaude T and Rahman A 2013 Plant Cell 25 

3424–3433 

[42]  Hu S, Ding Y and Chu C 2020 Plant Sci. 11 75 

[43]  McMichael B L and Quinsenberry E 1993 Environ. Exp.Bot. 33 53–61 

[44]  Nagel K A, Kastenholz B, Jahnke S, van Dusschoten D, Aach T, Mühlich M, Truhn D, Scharr 

H, Terjung S, Walter A and Schurr U 2009 Funct.Plant Biol. 36 947–959 

[45]  Awal M A, Ikeda T and Itoh R 2003 Environ. Exp.Bot. 50 41–50 

[46]  Atkin GN, Lafitte R, Venuprasad R, Kumar R and Jongdee B 2004 

CIMMYT/Drought/Rockefeller Foundation Workshop 2004 

[47]  Zhang J H, Huang W D, Liu Y P and Pan Q H 2005 J. Integr. Plant Biol. 47 959–970 

[48]  Gray S B and Brady S M 2016 Developmental Biology 419 64–77 

 [49]  Rosmaina, Zulhirwan R, Suryani P, Irfan M and Zulfahmi 2019 Proceedings of Semirata Bks-

Ptn West Region in the Field of Agricultural Sciences. on Entrepreneurship-Oriented Local 

Resource-Based Agricultural Innovations p 231-242 

 [50]  Gosavi G U, Jadhav A S, Kale A A, Gadakh S R, Pawar B D and Chimote V P 2014 Indian 

Journal of Biotechnology 13 356–363 

[51]  Purnama P R, Purnama E R, Manuhara Y S W, Hariyanto S and Purnobasuk H 2018 AACL 

Bioflux 11 1825–1833 

[52] Ristic Z, Bukovnik U and Prasad P V V 2007 Crop Science 47 2067–2073 
[53]  Al-Hassan M, Martınez F M, Ramos-Sanchez F J, Vicente O and Boscaiu M 2015 Notulae 

Botanicae Horti Agrobotanici Cluj-Napoca 43 1–11 

[54]  Haworth M, Marino G, Brunetti C, Killi D, De-Carlo A and Centritto M 2018 Plants. 7 1–13 

[55]  Ram K, Munjal R, Sunita and Kumar N 2017 Int. J. Curr. Microbiol. Appl. Sci. 6 528–534 

[56]  Ghai N, Kaur J, Jindal S K, Dhaliwal M S and Pahwa K 2016 J. Appl. & Nat. Sci. 8 1133–1137 

[57]  Murkowski A 2001 Biologia Plantarum 44 53–57 

[58]  Cui L, Li J, Fan Y, Xu S and Zhang Z 2006 Botanical Studies 47 61–69 

[59]  Karim M A, Fracheboud Y and Stamp P 1997 The Annals of Bangladesh Agriculture 7 27–33 

[60]  Gupta N K, Agarwal S, Agarwal V P, Nathawat N S, Gupta S and Singh G 2013 Acta 

Physiologiae Plantarum 35 1837–1842 

[61]  Camejo D, Jimenez A, Alarcon J J, Torres W, Gomez J M and Sevilla F 2006 Functional Plant 

Biology 33 177–187 

[62]  Guo Y P, Zhou H F and Zhang L C 2006 Scientia Horticulturae 108 260–267 

[63]  Brestic M, Ziveak M, Kunderlikova K and Allakhverdieve S I 2016 Photosynthesis research 

130 251–266 



The 7th International Conference on Sustainable 

Agriculture and Environment (ICSAE-7) 
Surakarta, Indonesia. 27 August 2020 

https://icsae.id; e-mail: 7thicase@gmail.com 
 

 

Letter of Acceptance 

 

We are pleased to announce that your abstract with the following identity 

 

Paper ID: #48 

 

Tittle: #Impact of Heat Stress on Germination and Seedling Growth of Chili Pepper  (Capsicum 

annuum L.) 

 

 

Author(s): #Rosmaina Rosmaina*; Delis Utami; Ervina Aryanti; Zulfahmi Zulfahmi 

 

 

Affiliation (first or corresponding author): #Universitas Islam Negeri Sultan Syarif Kasim Riau 

 

 

is accepted for Oral (Recorded Video) presentation in ICSAE-7.  

 

Please proceed to the conference payment and finish the administrative-related work. The 

committee requires the submission of your full paper prior to the deadlines. Conference details, 

guidelines and deadlines are updated at the conference's site and notification e-mails are sent to 

the primary contact of the above mentioned abstract. 

 

 

31 July 2020 

Surakarta – Indonesia 

 

 

Chair 

 

 

 

 

Dr. Mithat Direk 



Rosmaina


	1. ICSAE-7-Book-of-Abstracts.pdf (p.1-11)
	2_2021_IOP_Conf._Ser.__Earth_Environ._Sci._637_011002.pdf (p.12-14)
	Rosmaina_2021_IOP_Conf._Ser.__Earth_Environ._Sci._637_012032.pdf (p.15-24)
	48_LoA_ICSAE-7_Rosmaina.pdf (p.25)
	48_Rosmaina_as Speaker.pdf (p.26)

