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ABSTRAK 
Untuk memperoleh bibit berkualitas tinggi, pengaruh suhu, kelembaban relatif, dan kerapatan fluks 

foton fotosintesis (PPFD), benih Phyllanthus niruri L. (meniran) diteliti pada lingkungan iklim 

mikro (suhu, kelembaban relatif, PPFD) yang berbeda. Penelitian ini dilakukan pada bulan Februari 

hingga Mei 2024 di greenhouse dan screen house percobaan Badan Riset dan Inovasi Nasional, 

Banten, Indonesia. Parameter iklim mikro diamati tiga kali sehari pada pukul 8 pagi, 12 siang, dan 

3 sore selama penelitian. Kedua lingkungan tersebut memiliki perbedaan iklim mikro yang 

signifikan. Rata-rata suhu, kelembaban relatif, dan PPFD lingkungan 1 adalah 35,30±5,04 oC, 

60,95±17,40%, dan 483,33±406,00 µmol m-2 S-1, sedangkan lingkungan 2 adalah 33,07±4,84 oC, 

70,47±16,63% dan 356,4±339,55 µmol m-2 S-1. Semua perlakuan diulang sebanyak 18 kali. Setelah 

perlakuan selama 21 hari pada tahap pembibitan, dilakukan pengamatan terhadap bibit P. niruri, 

meliputi laju perkecambahan, jumlah daun, panjang pucuk, dan indeks kandungan klorofil. Hasil 

penelitian menunjukkan bahwa laju perkecambahan, jumlah daun, panjang pucuk, dan indeks 

kandungan klorofil berbeda nyata antara bibit P. niruri pada kedua lingkungan. Phyllanthus niruri 

yang tumbuh pada lingkungan 1 memiliki laju perkecambahan yang lebih tinggi dibandingkan pada 

lingkungan 2, demikian pula halnya dengan jumlah daun, panjang tunas, dan indeks kandungan 

klorofil. Penelitian awal ini menunjukkan bahwa bibit P. niruri tumbuh lebih baik pada lingkungan 

dengan suhu, kelembaban relatif, dan PPFD masing-masing 35,30±5,04 oC, 60,95±17,40%, dan 

483,33±406,00 µmol m-2 S-1. 
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ABSTRACT 
In order to obtain high-quality seedlings, the effects of temperature, relative humidity, and 

photosynthetic photon flux density (PPFD), the seed of Phyllanthus niruri L. (meniran) were 

investigated in different microclimate (temperature, relative humidity, PPFD) environments. The 

present study was conducted from February to May 2024 at the experimental greenhouse and 

screen house of the National Research and Innovation Agency, Banten, Indonesia. Microclimate 

parameters were observed thrice daily at 8 am, 12 pm, and 3 pm during the research. The two 

environments significantly differ in microclimate. The average temperatures, relative humidity, 

and PPFD of environment 1 are 35.30±5.04 oC, 60.95±17.40%, and 483.33±406.00 µmol m-2 S-1, 

while environment 2 are 33.07±4.84 oC, 70.47±16.63% and 356.4±339.55 µmol m-2 S-1. All 

treatments were repeated 18 times. After the 21-day treatment during the seedling stage, P. niruri 

seedlings were observed, including the germination rate, number of leaves, shoot length, and 

chlorophyll content index. Results showed that the germination rate, leaves, shoot length, and 

chlorophyll content index significantly differ between P. niruri seedlings in both environments. 

Phyllanthus niruri that grow in environment 1 have a higher germination rate than in environment 

2, likewise, the number of leaves, shoot length, and chlorophyll content index. This initial research 

showed that P. niruri seedling grows better in an environment with temperature, relative humidity, 

and PPFD, respectively 35.30±5.04 oC, 60.95±17.40%, and 483.33±406.00 µmol m-2 S-1. 
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INTRODUCTION 

Phyllantus niruri L. or meniran, a 

weed found in tropical and subtropical 

regions, is also a medicinal plant with 

medicinal properties. P. niruri has been 

used to treat various health conditions, 

including bronchitis, leprosy, anemia, 

urinary discharge, asthma, and skin 

diseases (Mao et al., 2016; Paithankar et 

al., 2011). Phyllanthus niruri has 

numerous medicinal properties, including 

flavonoids, alkaloids, tannins, lignans, 

terpenoids, polyphenols, and saponins. 

These bioactive compounds contribute to 

the plant's antiviral, antibacterial, 

hypolipidaemic, hypoglycaemic, analgesic, 

anti-inflammatory, cardioprotective, anti-

urolithiasis, and antihyperglycaemic 

effects (Lee et al., 2016; Rusmana et al., 

2017). Tambunan et al. (2019) found that 

P. niruri herbal extracts meet quality 

standards, with phytochemical screening 

revealing flavonoids, saponins, tannins, 

quinones, triterpenoids, coumarins, and 

essential oils, and the 70% ethanol extract 

showed potent antioxidants. 

As a weed that has changed its 

function to become a cultivated medicinal 

plant, optimal cultivation of P. niruri needs 

to be studied further, especially at the 

seedling stage. Seedling is a critical stage 

in plant growth, marking the transition 

from germination to self-sufficiency. It 

involves root system development, rapid 

shoot growth, and the establishment of 

autonomy. Seedlings are more vulnerable 

to environmental factors, making this stage 

crucial for their adaptation. The stage also 

influences the plant's architecture, 

including the root system, stem, and leaves. 

This stage sets the stage for subsequent 

growth, including vegetative and 

reproductive phases. A strong foundation 

established during seedling can lead to 

healthier and more productive plants in 

later stages (Hanley et al., 2004).  

The previous study showed that the 

planting medium used to grow P. niruri 

plants combines soil, husks, and manure. 

The ratio used in soil composition: husks: 

manure, respectively 1: 1: 1. This 

comparison of the composition of the 

planting media provides good growth of P. 

niruri seedlings (Susanti & Larasati, 2018). 

Research related to P. niruri cultivation has 

been carried out by Khoirunisa et al. 

(2021), while research related to P. niruri 

seedlings shows that the storage container 

and storage time have a significantly 

different effect on the germination of P. 

niruri seeds. The interaction between 

storage temperature and storage time as 

well as the interaction between storage 

container and storage time had 

significantly different effects on 

germination (Listyana et al., 2019).  

However, research related to 

establishing seedlings, especially the 

specific microclimate for P. niruri, has 

never been studied before. Microclimate 

and seedling stages are closely related 

because microclimate plays a significant 

role in seedling growth by influencing 

factors such as temperature, light, water, 

humidity, and air circulation. Understanding 

these interactions is crucial for optimizing 

seedling growth and ensuring healthy 

development. Microclimate, the climatic 

elements near plants, regulates physiological 

reactions and energy exchange processes. 

Lack of optimal climatic elements can lead 

to decreased crop productivity. Microclimatic 

modifications can help maintain optimal 

conditions for better crop growth and yield. 

Short-term farm-level adjustments can help 

maintain a favorable crop microclimate, 

ensuring food security and sustainability of 

natural resources under changing climatic 

conditions (Kingra & Kaur, 2017).  

This research aims to determine the 

optimal microclimate, such as air 

temperature, humidity, and photosynthetic 

photon flux density (PPFD) for growing P. 

niruri at the seedling phase. We grow 

seedlings in two environments with 

different microclimate conditions and 
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measure growth seedling parameters such 

as the number of seedlings growth, number 

of leaves, shoot length, and chlorophyll 

content index (CCI). 

 

METHODOLOGY 

The research was conducted from 

February to May 2024. This research was 

carried out in two experimental 

environments, a greenhouse as Environment 

1 and a screen house as Environment 2 in 

the LAPTIAB, National Research and 

Innovation Agency located at latitude 

6°21'27.99 "S and longitude 106°39'51.75 

"E, 57.30 m above sea level.  

Phyllanthus niruri seeds were obtained 

from Wuluhan, Jember. Microclimate 

conditions such as temperature, humidity, 

and PPFD were recorded during the 

experiment. Microclimate parameters were 

observed thrice daily at 8 am, 12 pm, and 3 

pm. Temperatures and relative humidity of 

the environment were measured by 

thermometer and hygrometer HTC-1. 

Photosynthetic photon flux density 

measured by MQ-500: Full-Spectrum 

Quantum from Apogee Instruments. 

The research was arranged and 

followed by Nawfetrias et al. (2024) with 

modifications. The research was arranged 

in a randomized block design with 18 

replications. Phyllanthus niruri seeds were 

planted on a medium consisting of topsoil: 

rice husk: manure (1:1:1) in a 15 x 15 cm 

plastic pot. Watering plants are maintained 

under the same environmental conditions 

to ensure water does not hamper biological 

activity. We water the plants once in the 

morning. After the 21-day treatment during 

the seedling stage, P. niruri seedlings were 

observed, including the germination rate, 

number of leaves, shoot length, and 

chlorophyll content index (CCI) using 

SPAD-502 Plus from Konica Minolta by 

clamping the device onto the third leaf 

from the top. 

Data was collected from three 

samples from each unit plot. Data were 

statistically analyzed with ANOVA at 5% 

using Minitab 20.3, and further tested by a 

Tukey Honestly Significant Difference 

(HSD) multiple range test at a 95% 

confidence level. 

  

RESULT AND DISCUSSION 

The microclimate of each growing 

environment was observed during the 

research. The temperature, relative humidity, 

and PPFD in both growth environments are 

significantly different (Table 1). The 

temperature and PPFD of Environment 1 

are higher than Environment 2, otherwise 

relative humidity of Environment 1 is 

lower than Environment 2.   

The analysis of variance on growth 

parameters showed different environments 

with different microclimates significantly 

influenced the germination rate, shoot 

length, number of leaves, and chlorophyll 

content index (Table 2.). R-square is a 

measure of the influence of an independent 

variable on an endogen variable. It is 

categorized into strong, moderate, and 

weak values, with values ranging from 0 to 

1. The R-square value is used to evaluate 

the influence of a specific independent 

variable on a dependent variable. The R-

square value of 0.75 belongs to the strong 

category, the square R-value of 0,50 

belonging to the moderate category, and 

the R-square value of 0.025 belongs to the 

weak category (Hair et al., 2011). All growth

 

Table 1. Temperature, relative humidity, and photosynthetic photon flux density of the 

experimental environment from March to April 2024 
Location Microclimate parameters 

Temperature (oC) Relative humidity (%) PPFD (µmol m-2 S-1) 

Environment 1 35.30±5.04a 60.95±17.40b 483.33±406.00a 

Environment 2 33.07±4.84b 70.47±16.63a 356.4±339.55b 
PPFD : Photosynthetic Photon Flux Density 
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parameters have an R-square value of 

77.90% - 82.39%. This value indicates that 

two different environments as independent 

variables significantly impact explaining 

the variation of growth parameters as 

dependent values, indicating a stronger 

relationship between the treatment and the 

outcome. The R-square value is 

particularly useful in experimental design 

because it provides a way to quantify the 

effect size of the treatment 

The Tukey's HSD multiple range test 

indicated that the germination rate in 

Environment 1 is higher than in 

Environment 2 (Figure 1A). Germination 

is a complex process influenced by genetic 

factors and environmental conditions (Li et 

al., 2022). The observed decrease in 

germination rates after 14 days is attributed 

to the earlier germination of some seeds, 

which adapt better and create less favorable 

conditions for those that have not yet 

sprouted (Salekin et al., 2023). 

Additionally, a reduction in the availability 

of nutrients such as nitrogen, phosphorus, 

and potassium in the media contributes to 

lower germination percentages, as these 

nutrients are essential for supporting 

metabolic processes during germination 

(Kristó et al., 2023).  

 

Table 2. Summary of the analysis of the growth parameters of Phyllanthus niruri in two 

different environment treatment 
Growth parameters R-square (%) Environment 

Germination rate 80.43 ** 

Shoot length 82.39 ** 

Number of leaves 77.90 ** 

Chlorophyll Content Index 80.81 ** 
ns : Non-significant difference  
*  : Significant difference at the 0.05 level (ANOVA and Tukey’s HSD multiple range test) 

** : Significant difference at the 0.01 level 

 

 

 
Figure 1. The effect of different environments on germination rate (A), shoot length (B), number 

of leaves (C), chlorophyll content index (D) on Phyllanthus niruri seedling. Environment 

1: temperature 35.30±5.04 oC, relative humidity 60.95±17.40%, PPFD: 483.33±406.00 

µmol m-2 S-1. Environment 2: temperature 33.07±4.84 oC, relative humidity 

70.47±16.63%, PPFD: 356.4±339.55 µmol m-2 S-1 
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Furthermore, Environment 1 exhibits 

higher temperatures and photosynthetic 

photon flux density (PPFD) compared to 

Environment 2, while the relative humidity 

in Environment 1 is lower. These results 

suggest that P. niruri seedlings thrive in 

conditions with a temperature of 

35.30±5.04 °C, relative humidity of 

60.95±17.40%, and PPFD of 

483.33±406.00 µmol m⁻² s⁻¹. These factors 

are crucial, as temperature, relative 

humidity, and PPFD directly influence 

physiological processes such as 

photosynthesis, respiration, and 

transpiration. Each plant species has its 

unique optimal growth conditions, shaped 

by factors like evolutionary history, natural 

habitat, and metabolic requirements 

(Amitrano et al., 2020; Assefa & Gobena, 

2019; Dumitrescu & Ghiaus, 2019; Rabbi 

et al., 2019; Yu et al., 2023). Although P. 

niruri is classified as a weed, our findings 

indicate that its seeds necessitate a specific 

microclimate for optimal growth, as 

evidenced by the better performance of P. 

niruri seedlings in Environment 1 

compared to Environment 2. 

Shoot length at Environment 1 was 

higher than Environment 2 based on 

Tukeys’s HSD multiple range test (Figure 

1B). Environment 1 has temperature and 

PPFD higher than Environment 2, while 

the relative humidity of Environment 1 is 

lower than Environment 2. Environment 1 

has temperatures, relative humidity, and 

PPFD respectively 35.30±5.04 oC, 

60.95±17.40% and 483.33±406.00 µmol 

m-2 S-1. Shoot length, which is closely 

correlated with internode elongation, can 

be influenced by specific microclimates 

such as light intensity. Internode 

elongation in soybean plants is 

significantly influenced by the intensity of 

Parabolic Aluminized Reflector (PAR), 

blue, red, and far-red light in the canopy. 

As density and depth increase, the 

strongest elongation occurs in the middle 

of the stem, leading to increased shoot 

length. Mono-light far-red promotes 

elongation, while red and blue act as 

inhibitors (Xu et al., 2021). Internode 

elongation is also influenced by specific 

temperatures and relative humidity (Allen 

et al., 2018). Factors such as temperature, 

humidity, and light can impact plant 

growth, and plants have evolved to adapt to 

these microclimates. Understanding these 

microclimates and how they impact plant 

growth is essential for effective plant 

management and conservation strategies. 

Accurate knowledge of plant requirements 

and microclimate parameters can help 

design adaptive control strategies for cost-

effective and competitive production 

(Shamshiri et al., 2018). 

The number of leaves in 

Environment 1 is higher than in 

Environment 2 (Figure 1C). Environment 1 

has temperature and PPFD higher than 

Environment 2, while the relative humidity 

of Environment 1 is lower than 

Environment 2. These results indicate that 

P. niruri seedlings produce more leaves in 

environments with temperatures, relative 

humidity, and PPFD respectively 

35.30±5.04 oC, 60.95±17.40%, and 483.33 

± 40600 µmol m-2 S-1 for maximize 

photosynthetic for leaves formation. 

Specific microclimates have a relation with 

the number of leaves because these 

conditions provide the optimal 

environment for photosynthesis, 

respiration, and transpiration, which are 

crucial processes for plant growth. 

Microclimates can influence leaf growth 

by affecting factors such as temperature, 

humidity, light, and wind, which directly 

impact the physiological processes of 

plants. The changed temperature 

environment under the increased diffuse 

light film improved the net photosynthetic 

rate of tomato leaves. Therefore, more 

homogeneous PPFD and appropriate 

temperature environments promote leaf 

photosynthesis and increase yield (Zheng 

et al., 2020). 
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The Tukeys’s HSD multiple range 

test showed that the chlorophyll content 

index in Environment 1 is higher than in 

Environment 2 (Figure 1D). Environment 

1 has temperature and PPFD higher than 

environment 2, while the relative humidity 

of environment 1 is lower than 

environment 2. These results indicate that 

P. niruri seedling requires a growing 

environment with temperatures, relative 

humidity, and PPFD respectively 

35.30±5.04 oC, 60.95±17.40%, and 

483.33±406.00 µmol m-2 S-1 for maximize 

photosynthetic for leaves formation. The 

chlorophyll content index, a key indicator 

of plant physiology, is influenced by 

microclimate factors like light intensity, 

temperature, and water availability, 

affecting photosynthesis rate. For instance, 

high light intensities can lead to increased 

chlorophyll content due to enhanced 

photosynthesis, while low light conditions 

may result in lower chlorophyll levels. 

Shade treatment reduces plant transpiration 

compared with plants in full photosynthetic 

photon flux density, but it also reduces 

photosynthesis sensitivity (Massaci et al., 

2000) and tends to increase leaf nutrient 

concentrations and leaf chlorophyll content 

(Minotta & Pinzauti 1996). The 

chlorophyll content index is closely related 

to temperature in the environment. The 

relationship between chlorophyll content 

and temperature is complex, as it can 

directly and indirectly affect the plant's 

ability to produce chlorophyll. Our result 

showed that the optimum temperature to 

increase the chlorophyll content of P. 

niruri seedlings is 35.30±5.04 oC. This 

result aligns with the research conducted 

by Sarkar et al. (2021) and Talebi (2011) 

that showed chlorophyll content is 

generally highest when plants are grown 

within their optimal temperature range. At 

their optimal temperature, photosynthesis 

is most efficient, and chlorophyll 

production is maximized. Temperatures 

that are too high or too low can negatively 

impact chlorophyll content. High 

temperatures can cause chlorophyll 

degradation, leading to reduced 

chlorophyll levels. Low temperatures can 

slow down photosynthesis, also resulting 

in lower chlorophyll content. 

Environment 1 provides better 

growth conditions compared to 

Environment 2 based on growth 

parameters starting from the germination 

rate, shoot length, number of leaves, and 

chlorophyll content index. This indicates 

that P. niruri grows well in a microclimate 

with temperatures, relative humidity, and 

PPFD respectively 35.30±5.04 °C, 

60.95±17.40%, and 483.33±406.00 μmol 

m-2 s-1. Environment 1 receives more 

sunlight due to its location and conditions, 

which are more open compared to 

Environment 2. The intensity of sunlight 

that is cast into the environment will cause 

temperature changes in the environment 

that receives it. Light intensity is a crucial 

factor in plants, playing a role as a growth 

regulator and plant development regulator 

(Simlat et al., 2016). The increase in 

temperature caused by the higher light 

intensity will stimulate an increase in plant 

enzyme activity (Dusenge et al.,2019). 

This triggers the formation of healthy roots 

and shoots during the seedling phase and 

can enhance plant growth (Grossnickle & 

MacDonald, 2018). This positive effect on 

plant growth is demonstrated by the plants 

in Environment 1 growing more optimally 

compared to those in Environment 2.  

 

CONCLUSION 

The germination rate, the number of 

leaves, shoot length, and chlorophyll 

content index significantly differ between 

P. niruri seedlings in both environments. 

Phyllanthus niruri that grow in 

Environment 1 have a higher germination 

rate than in Environment 2, likewise, the 

number of leaves, shoot length, and 

chlorophyll content index. This initial 

research showed that P. niruri seedling 
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grows better in an environment with 

temperature, relative humidity, and PPFD, 

respectively 35.30±5.04 oC, 

60.95±17.40%, and 483.33±406.00 µmol 

m-2 S-1. 
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