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ABSTRAK 
Trema (Trema orientalis Linn. Blume) adalah salah satu jenis tanaman hutan yang memiliki potensi untuk 
dimanfaatkan sebagai sumber bahan energi biomassa terbarukan. Keberhasilan pengembangan jenis ini 
sangat bergantung pada kualitas dan kuantitas bibitnya. Permasalahan yang sering terjadi adalah 
tertundanya bibit di persemaian karena menunggu kesiapan lahan dan musim penghujan tiba. Oleh karena 
itu, bibit perlu disimpan dengan menghambat pertumbuhannya selama penyimpanan. Tujuan penelitian 
adalah mengkaji respon pertumbuhan semai trema terhadap perlakuan bahan penghambat tumbuh dan 
naungan selama penyimpanan di persemaian dan penanaman di lapangan. Metoda pertumbuhan lambat 
digunakan dalam studi ini dengan memberi perlakuan bahan penghambat tumbuh (paklobutrazol 250 ppm, 
NaCl 0,5%) dan mengatur kondisi naungan (90% naungan, 50% naungan dan tanpa naungan) serta 
disimpan selama 6 bulan. Setelah penyimpanan, tanaman hasil perlakuan diangkut dan ditanam di 
lapangan, selanjutnya diamati pertumbuhannya selama 17 bulan. Hasil penelitian menunjukkan bahwa 
pertumbuhan bibit trema dapat ditekan selama penyimpanan 6 bulan dengan mengaplikasikan paklobutrazol 
250 ppm dibawah kondisi naungan 50% (T = 32,2 °C; RH = 62%, intensitas cahaya 27.300 lux). Kondisi ini 
dapat menekan pertumbuhan diameter dan nisbah pucuk akar masing-masing sebesar 49% dan 11% serta 
dapat mempertahankan persen hidup bibit hingga 97,67%. Pertumbuhan tinggi dan diameter terbaik di 
lapangan adalah kombinasi penggunaan NaCl dengan intensitas naungan 50%. Efektivitas aplikasi bahan 
penghambat tumbuh pada tanaman saat penyimpanan di persemaian berbeda dengan  yang digunakan untuk 
meningkatkan pertumbuhan tanaman di lapang.  
Kata kunci : bibit, paklobutrazol, penghambat, penyimpanan, trema   

ABSTRACT 
Trema (Trema orientalis Linn. Blume) is one of forest tree species that has potency to be used as a 
renewable biomassa energy source. The successful of the development of this species is strongly depent on 
the quality and quantity of the seedlings. The problems often occur when the seedlings should be stacked up 
in a nursery due to the unreadiness of the planting sites and rainy season. Therefore, the seedlings should be 
stored and managed by suppressing their growth during storage. The aim of the study is to examine the 
growth responses of trema seedlings to the treatments of growth retardants and shade during storage in the 
nursery and replanting in the field. Slow growth method was used in this study by applying growth inhibitors 
(250 ppm paclobutrazol, 0.5% NaCl) and regulating shade conditions (90% shade, 50% shade and no shade) 
and stored for 6 months. After storing in the nursery, treated seedlings were replanted in the field and 
observing for their growth for 17 months. The results showed that the growth of the seedlings could be 
suppressed for 6 months by applying 250 ppm paclobutrazol under 50% shade condition (T=32.2˚C; 
RH=62%, light intensity of 27,300 flux). This condition suppressed the growth of the diameter and root 
shoot ratio by an average of 49% and 11% respectively, and maintain the seedling survival up to 97.67%. 
The best growth in height and diameter in the field was achieved by a combination of treatment using NaCl 
with a shade intensity of 50%. It is concluded that the effectiveness of  the application of inhibitors on trema 
seedlings when were stored in the nursery was different from that used to increase the growth of trema in the 
field.  
Keyword : inhibitor, seedling, paclobutrazol, storage, trema  
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I. INTRODUCTION 

Indonesia has potential renewable energy 

sources as alternative energy to replace fossil 

energy with its extensive forests, agriculture 

and biodiversity (Sidabutar, 2018). One of the 

alternative energy sources from forests is 

biomass. Trema (Trema orientalis) is one of 

the forest tree species that can potentially be 

developed as a biomass-based renewable 

energy source (Badan et al., 2020). In 

addition, this species can also be used for 

woodworking and pulp (Jahan, 2013), as 

medicine (Adinortey et al., 2013), and as a 

basic ingredient for skin beauty drugs (Beena 

et al., 2015). Considering those various 

potentials, the development of this species has 

to be considered that starting from the aspect 

of its cultivation. The correct handling of plant 

material is one factor to reach the success of 

the plantation so that the quality seedlings are 

always available in adequate quantities and at 

the right time. 

Problems occur when the seedlings 

production already available and ready to be 

planted, must be delayed in planting due to the 

unreadiness of the rainy season. Thus, there is 

a certain period that the seedlings must be 

stored before planting. This condition may 

cause uncontrolled growth of seedlings during 

storage and interrupt the planting program. 

Seedling growth becomes diverse, and the 

height is not efficient for planting. Some 

efforts are needed to inhibit the growth during 

storage time, but the seedlings are still in 

vigorous conditions with optimum height and 

has uniformity when the seedlings were 

planted. 

The efforts to inhibit seedling growth can 

be achieved by modifying environmental 

conditions such as temperature reduction 

(Karmila & Andriani, 2019), light 

manipulation (Fukuda, 2019), and application 

of growth retardants such as paclobutrazol 

(Syamsuwida & Aminah, 2011). Temperature 

modification can inhibit seedling growth, 

because in most tropical plant species, 

vegetative growth generally increases with 

increasing temperature (Hatfield & Prueger, 

2015). In terms of to energy sources, lighting 

is an important environmental factor for plant 

growth (Nelson & Junge, 2015). Growth 

regulators can regulate plant growth patterns 

by inhibiting competition for nutrient 

utilization by vegetative and generative 

growth, resulting in a low distribution of 

assimilates to all plant parts  (Serly et al., 

2013). Paclobutrazol and NaCl as inhibitor 

agents have a similar mechanisms (Hawley, 

1981) in which Cl ion analogically has the 

same mechanism as the Cl ion contained in 

paclobutrazol. In general, research in retarding 

growth plants during temporary storage in the 

nursery is aimed at those species with 

recalcitrant types. In this study, trema has 
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intermediate character (Yuniarti et al., 2018), 

shade intolerant. In connection with these 

characteristics, a study was conducted to 

examine the response of trema seedling growth 

to the treatment of growth-inhibiting agents 

and shade during storage in the nursery and 

planting in the field. 

 

II. MATERIALS AND METHODS 

A. Materials 

This study was carried out in Nagrak 

Research Station Nursery at Bogor, West Java 

for six months starting from March to 

September 2016. The planting location was 

carried out in Kesatuan Pemangkuan Hutan 

(KPH) Pekalongan Timur, Central Java in 

October 2016 and observed and measured in 

March 2018.  

The materials were seeds of trema, 

laboratory equipment, field equipment, and 

chemicals. Laboratory equipment was used, 

especially glass tools, to make chemical 

solutions. Field equipment includes shading 

nets of 90% and 50% size, seedbeds, polybags, 

measuring instruments, standard planting 

media, thermometer, hygrometer, and lux 

meter. The chemicals are paclobutrazol 

(C15H20ClN3O) and NaCl as growth inhibitors. 

B. Procedure 

1. Seed germination 

The seeds of about 1.000 were germinated 

in plastic seedbeds containing a mixture of 

sand-soil (1:1, v/v), placed in a greenhouse 

and watered every day. About 70% of 

germinating seeds were grown and sprouts 

were allowed to grow until 5-6 weeks old.  

2. Treatment in the nursery 

Seedlings of 5-6 weeks old were 

transferred (weaned) into 10 cm x 20 cm 

polybags, each containing mixed soil 

media+husk charcoal (2:1, v/v) and then 

placed in the seedbed. Based on their size 

performance, the seedlings were allowed to 

grow until they are strong, uniform, and ready 

for treatment. The seedlings that have become 

ready-to-plant seedlings are placed under the 

shading net with an intensity of 90% 

(temperature (T) = 32.8oC; relative humidity 

(RH) = 64%; light intensity (LI) = 5,350 lux), 

some are placed under 50% shading net (T = 

32.2oC; RH = 62%, LI = 27,300 lux) and 

without shade (T = 34oC, RH = 34%, LI = 

95,300 lux). Then the plants in each shade 

condition were sprayed with 10 ml/plant of 

growth inhibitor paclobutrazol (250 ppm), 

NaCl (0.5%) and distilled water as a control 

(Syamsuwida & Aminah, 2011). Seedlings 

were only sprayed once and  in each treatment 

condition they were stored for six months and 

observed every month by measuring their 

growth. Watering was done every day. 

3. Planting in the field 

Seedlings that resulted from the treatment 

in the nursery (6 months old) were transported 

and planted in the field with a spacing of 3 m x 

3 m. Planting was a randomized design with 
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the number of repetitions of 3 blocks, each 

block consisting of 9 treatment combinations 

and each treatment combination containing 20 

plants. The number of plants in 1 block was 

180, and the total number of observation units 

was 540 plants. After 17 months old, the plants 

were measured for their growth responses. 

C. Data Analysis 

The experiment consisted of 2 treatment 

factors, namely A = growth regulator (A1 = 

distilled water, A2 = paclobutrazol and A3 = 

NaCl) and B = storage conditions (B1 = no 

shade, B2 = 50% shade and B3 = 90% shade). 

The experimental design in the nursery was a 

completely randomized design with a 3 x 3 

factorial pattern with three replications to 

obtain nine treatment combinations and 27 

experimental units. Each experimental unit 

consisted of 20 seedlings. The different 

treatments were tested by Duncan's Multiple 

Range Test. Storage was carried out for six 

months, the response of plant growth was 

measured every month. The growth responses 

measured were the survival rate, height growth 

and diameter growth increment to the all 

seedling sample.  At the end of the 

observation, the biomass content and shoot 

root ratio were measured from two plant 

samples repeated three times.  

The experimental design in the field was a 

block randomized design with three 

replications and nine treatment units. The 

growth responses observed were the survival 

rate, height growth, and diameter growth 

increment. The survival rate in each treatment 

group was transformed into arcsin before 

analysis. The significance of treatment 

difference was tested with the Tukey test. 

 

III. RESULT AND DISCUSSION 

A. Result  

The growth regulators affected the growth 

of height and diameter of the seedlings. The 

growth of seedling diameter was affected 

significantly by either growth regulator or 

shading intensity factor and their interactions. 

The shoot and root ratio values were 

significantly influenced by the intensity of the 

shade and the interaction of the two factors. 

Total dry weight only affected by shade 

intensity. Meanwhile, the survival rate of 

seedlings was statistically equal (Table 1). 

The results showed that paclobutrazol was 

more effective for inhibiting seedling growth 

during storage in the nursery than NaCl. 

Meanwhile, total dry weight and shoot root 

ratio, although the values obtained from the 

paclobutrazol treatment showed low numbers, 

statistically not significantly different from the 

others.  

The survival rate was statistically 

relatively equal, but the survival rate got 

highest value result when using paclobutrazol 

(Table 2).  
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Table (Tabel) 1. Analysis summary of the influences of treatments on the growth parameters of 
trema seedlings (Rekapitulasi analisis varians pengaruh perlakuan terhadap 
parameter pertumbuhan bibit trema) 

 

Treatments 
(Perlakuan) 

Survival 
rate 

(Persentase 
hidup) 

(%) 

Height growth 
(Pertumbuhan 

tinggi) 
(cm) 

Diameter 
growth 

(Pertumbuhan 
diameter) 

(mm) 

Total dry 
weight 
(Berat 
kering 
total) 
(g) 

Top root 
ratio 

(Nisbah 
pucuk 
akar) 
(g) 

Growth regulators  
(Bahan pengatur tumbuh) 

0.638ns 0.087* 0.002** 0.903ns 0.57ns

Shading intensity 
(Intensitas naungan)  

0.115ns 0.616ns 0.049** 0.030** 0.00**

Interaction (Interaksi) 0.864ns 0.281ns 0.016** 0.550ns 0.023**
Remarks (Keterangan) : * significantly different at 95% confidence level (berbeda nyata pada selang kepercayaan 

95%); ** highly significantly different at 99% confidence level (berbeda sangat nyata pada 
selang kepercayaan 99%); ns = not significantly different (tidak berbeda nyata

Table (Tabel) 2. Significant different test of the effect of growth regulators, shading intensities and 
their interaction on the growth parameters of trema (Rekapitulasi nilai rata-rata 
hasil uji beda nyata pengaruh bahan pengatur tumbuh, intensitas naungan dan 
interaksi keduanya terhadap parameter pertumbuhan bibit trema) 

 
Treatments 
(Perlakuan) 

Survival rate 
(Persentase hidup) 

(%) 

Height growth 
(Pertumbuhan 

tinggi) 
(cm) 

Diameter growth 
(Pertumbuhan 

diameter) 
(mm) 

Total dry 
weight 

(Berat kering 
total) 
(g) 

Top root ratio 
(Nisbah pucuk 

akar) 
(g) 

Growth regulators (Bahan pengatur tumbuh) 
Aquadest (A1) 88.33 a 6.32 ab 1.15 a 0.44 a 0.27 a 

Paclobutrazol (A2) 91.67 a 5.59 b 0.63 b 0.37 a 0.28 a 
NaCl solution (A3) 86.11 a 7.86 a 1.04 a 0.40 a 0.32 a 

Shading intencity (Intensitas naungan) 

No shading (B1) 95.56 a 6.06 a 0.88 ab 0.64 a 0.30 a 
50% (B2) 82.78 a 7.03 a 1.13 a 0.40 ab 0.16 b 
90% (B3) 87.78 a 6.69 a 0.81 b 0.18 b 0.48 c 

Interaction (Interaksi) 

A1B1 96.67 a 6.98 a 1.34 ab 1.09 a 0.28 bc 
A1B2 78.33 a 6.30 a 1.05 ab 0.89 a 0.26 b 
A1B3 90.00 a 5.69 a 1.06 ab 2.83 a 0.41 a 
A2B1 98.33 a 5.68 a 0.64 b 1.97 a 0.22 b 
A2B2 90.00 a 5.92 a 0.75 b 0.61 a 0.11 b 
A2B3 86.67 a 5.18 a 0.49 b 0.77 a 0.49 a 

A3B1 91.67 a 5.53 a 0.67 b 1.52 a 0.40 ab 
A3B2 80.00 a 8.86 a 1.59 a 1.38 a 0.11 b 
A3B3 86.67 a 9.20 a 0.87 ab 0.98 a 0.35 ab 

Remarks (Keterangan) : The numbers follow by the same letter are not significantly diffrerent at 1% (Angka-angka 
yang diikuti oleh huruf yang sama tidak berbeda nyata pada taraf 1%); A1= aquadest 
(akuades); A2= paclobutrazol (paklobutrazol); A3= NaCl solution (larutan NaCl); B1= no 
shading (tanpa naungan); B2= shading intencity of 50% (intensitas naungan 50%); B3= 
shading intencity of 90% (intensitas naungan 90%); AxB= interaction (interaksi) 
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The effect of various shade intensities was 

seen on the growth of height, total dry weight 

and shoot root ratio (Table 2). Shade with an 

intensity of 90% caused the lowest growth in 

seedling height and total dry weight. However, 

the lowest shoot root ratio was achieved by 

seedlings shaded with a 50% shading net. The 

intensity of shade or no shade did not cause a 

difference in height growth parameters and 

survival rate. 

The interaction between the treatment of 

growth retardants and shade intensity 

influenced the growth parameters of the 

diameter and shoot root ratio, while the others 

did not (Table 2).  

The interaction with the lowest diameter 

increases value (0.49 mm) was achieved using 

paclobutrazol treatment and 90% shade 

intensity (A2B3). Meanwhile, a low shoot root 

ratio was achieved by combining 

paclobutrazol treatment with a shade intensity 

of 50% (A2B2) and a combination of NaCl 

with a shade intensity of 50% (A3B2). At the 

field level, the treatment results had a 

significant effect on diameter growth (Table 

3).   

Table (Tabel) 3. F-test recapitulation of effect seed storage on survival, height growth, and 
diameter growth of 17 months old trema (Rekapitulasi F-hitung pengaruh 
perlakuan penyimpanan bibit terhadap persen hidup, pertumbuhan tinggi dan 
pertumbuhan diameter trema umur 2 tahun) 

 
Source of variance 

(Sumber keragaman) 
F calculate  
(F hitung) 

Survival rate (Persentase hidup)  
Treatments (Perlakuan) 0.99ns

Block (Blok) 0.68ns

Height growth (Pertumbuhan tinggi) 
Treatments (Perlakuan) 2.26ns

Block (Blok) 1.63ns

Diameter growth (Pertumbuhan diameter) 
Treatments (Perlakuan) 3.42**

Block (Blok) 1.43ns

Remarks (Keterangan) : ** highly significantly different at 99% confidence level (berbeda sangat 
nyata pada selang kepercayaan 99%); ns = not significantly different 
(tidak berbeda nyata) 

 

Based on the results (Table 4), the best 

diameter growth was achieved by the seedlings 

with a combination of NaCl treatment and 

50% shade intensity (A3B2). Statistically in 

diameter growth, the A3B2 treatment was only 

significantly different from A1B1 and A3B1, 

while the others were not. 
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Table (Tabel) 4. Survival rate, height, and diameter growth of 17 months old trema (Persen hidup, 
pertumbuhan tinggi dan pertumbuhan diameter trema umur 2 tahun)  

Treatments 
(Perlakuan) 

Survival rate 
(Persentase hidup)(%) 

Height growth 
(Pertumbuhan tinggi)(cm) 

Diameter growth (Pertumbuhan 
diameter)(mm) 

A1B1 45.0 a 63.9 a 7.4 b 
A1B2 40 a 80.4 a 12.4 ab 
A1B3 70 a 75.8 a 10.2 ab 
A2B1 48.3 a 77.3 a 10.7 ab 
A2B2 50 a 66.3 a 10.3 ab 
A2B3 55 a 75.1 a 9.1 ab 
A3B1 36.6 a 66.3 a 7.7 b 
A3B2 75 a 83.8 a 14.9 a 
A3B3 53.3 a 93.4 a 11.7 ab 

Remarks (Keterangan) : The numbers follow by the same letter are not significantly different at 1% (Angka-angka yang 
diikuti oleh huruf yang sama tidak berbeda nyata pada taraf 1%); treatment information see 
Table 2. 

B. Discussion 

At the nursery level, paclobutrazol was 

more effective than NaCl in inhibiting the 

height growth of trema seedlings. Plant height 

growth is the activity of cell division in the 

apical meristem, beginning with the addition 

of shoots that are getting longer and then 

continued with their development into leaves 

and stems. The stages in shoot growth are cell 

division, extension, and maturation (Herdiana 

et al., 2008). Paclobutrazol inhibits the 

extension of plant segments, so this will affect 

seedling height growth (Lienargo et al., 2014; 

Irawan & Iwanuddin, 2015). The hormone 

gibberellin in plants plays a role in the process 

of cell elongation and determines plant height. 

Paclobutrazol works as an inhibitor for 

gibberellin synthesis by inhibiting the 

oxidation of kaurene to kaurenoic acid. The 

growth inhibition process caused by the 

application of paclobutrazol arises because the 

chemical components in paclobutrazol block 

three stages for gibberellin production in the 

terpenoid pathway by inhibiting enzymes 

catalyze the metabolic reaction process 

(Hedden & Graebe, 1985). Plants given 

paclobutrazol have lower gibberellin content 

than those without paclobutrazol so that the 

growth of plant meristems and cell elongation 

will be inhibited. Physically, there is 

compression of the internodes, which results in 

compact and short plants. 

Apart from being effective on trema, 

paclobutrazol is also able to inhibit seedling 

height growth of several forest plants such as 

S. assamica (Irawan & Iwanuddin, 2015; 

Irawan & Darwo, 2017) and Magnolia 

tsiampaca (Irawan et al., 2018). In ornamental 

plants such as red shoots (Roseli et al., 2012), 

hibiscus flowers (Nazarudin, 2012), orchids 

(Hidayah et al., 2019), and sunflowers 

(Marshel et al., 2015). In agriculture, 

paclobutrazol is also used to inhibit plant 

height growth. This inhibition is usually aimed 

at preventing overcrowding of plants and 

increasing productivity such as rice (Barus et 
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al., 2018), potatoes (Hamdani et al., 2018), 

and cloves (Runtunuwu et al., 2011). In 

medicinal plant such as rodent tuber plant 

(Sianipar et al., 2019), Cynodon dactylon (L.) 

Pers. (Arghavani et al., 2016), Etlingera 

elatior (Jack) R.M. Smith (Muangkaewngam 

& Te-Chato, 2018). 

Trema seedling’s diameter growth was 

smaller after being treated with paclobutrazol 

than NaCl. The inhibition of growth that 

occurs in stem diameter where the process of 

stem cell division is inhibited causes the 

growth rate of stem increment to decrease. 

Gao et al. (1988) stated that the morphological 

and anatomical characteristics of the impact of 

paclobutrazol growth-regulating agents 

include shortening the shoots of the seedlings. 

Noor (2009) also revealed that giving 

paclobutrazol to Shorea spp tillers affected the 

apical point of growth and thickness or 

thinness and cross-sectional area of plant 

leaves. The direct effect on plants is that the 

apical point of growth seems to stop and 

affects the function of the stomata on the 

leaves; this can affect the growth of plant 

diameter. 

After treatment, the survival rate of trema 

seedlings did not show a significant difference 

with a relatively high value, namely an 

average of 78.33-97.67%. Survival rate > 90% 

was achieved by trema seedlings after spraying 

paclobutrazol, whereas with other treatments < 

90%. In the condition without shade, the 

administration of paclobutrazol resulted in a 

relatively high seedling survival rate (98.33%). 

According to Berova et al. (2002) 

paclobutrazol not only inhibits vegetative 

growth but can protect plants from extreme 

environmental conditions such as temperatures 

that are too high or low. The protection given 

by paclobutrazol to plants is due to the 

increased free radical removal system. 

The total dry weight (biomass) of trema 

seedlings was more influenced by the shade 

treatment where the emphasis occurred after 

being given 90% and 50% shade. Seedlings 

under 90% shade result in low total dry weight 

values. Trema plants are shade intolerant. 

Thus, when trema seedlings are placed under 

dense shade, growth is stunted and low 

biomass. Growth inhibition occurs at stem 

diameter, which causes the biomass value to 

decrease. 

Another parameter that was influenced by 

the paclobutrazol was the shoot root ratio. The 

cell division activity for root growth of trema 

seedlings appears to be inhibited by the 

inhibitor of 250 ppm paclobutrazol, which 

causes the root ratio to decrease compared to 

the upper plants. A decrease in the shoot ratio 

value also occurred in the interaction between 

paclobutrazol or NaCl with 50% shade. The 

reduction in light entering during storage 

accompanied by inhibition of growth with an 
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inhibiting agent causes root growth to be 

stunted, resulting in a reduced shoot root ratio. 

Fukuda (2019) states that one of the 

environmental factors that affect plant growth 

is light intensity. The light intensity that enters 

the 50% shade is still sufficient for plants to 

carry out photosynthesis so that metabolism is 

still running well, although not optimal, but 

still vigor is indicated by the relatively high 

survival rate during storage. 

NaCl is not included in the growth 

inhibitor group, however, this chemical in the 

form of salt can be an ingredient to inhibit 

plant growth. According to (Mindari, 2009) 

the higher salt content concentration in the 

soil, the more stunted plant growth. Many 

plant species experience decreased growth 

when exposed to salinity stress (Krismiratsih 

et al., 2020). Asih et al. (2015) stated that the 

response of plants to increasing NaCl 

concentrations varies depending on the type of 

plant. High NaCl concentrations can increase 

or decrease the growth rate in plants. The 

element content of sodium (Na+) has the same 

function as the element potassium (K+), so that 

it can replace the function of potassium (K+) in 

maintaining water content in leaves. Yufdy 

(2008) states that the effect of Na+ will be very 

large if the supply of K+ for plants is 

insufficient. Furthermore, this element can 

reduce the effect caused by the lack of K+ but 

cannot completely replace the K+ function. In 

the context of photosynthesis, Na+ is an 

essential element for plants. The importance of 

Na+ for plants is in terms of osmoregulation 

and turgor maintenance and to control stomatal 

activity. The addition of Na+ increased plant K 

uptake but had no effect on the dry biomass 

yield of maize (Nursyamsi et al., 2008). 

Meanwhile, chlorine (Cl) is an essential 

nutrient that plants always need, even though 

in a small amount, which functions to 

stimulate the activity of several enzymes to 

affect water absorption in plant tissues 

(Sudarmi, 2013). 

The results of storage treatment in the 

nursery mentioned above only affected the 

diameter growth of two years old plants in the 

field, while the other parameters did not. The 

best diameter growth was achieved by 

combining NaCl treatment with a shade 

intensity of 50%. The growth of the plants in 

the field resulting from paclobutrazol 

treatment was not as fast as the NaCl 

treatment. This is thought caused by NaCl 

application during storage which did not 

inhibit the synthesis of gibberellin in the 

seedlings compared to the use of 

paclobutrazol. Thus, when stress is released, 

the effect of gibberellin in plants for growth is 

faster than paclobutrazol during storage. 

Young leaves are one of the main sites for 

gibberellin synthesis and stimulate stem 

elongation because young leaves send 

hormone synthesis to the stem (Gupta & 

Chakrabarty, 2013; Hedden, 2020).  



Jurnal Perbenihan Tanaman Hutan  
Vol.9 No2 Desember 2021: 119-130 
p-ISSN : 2354-8568 
e-ISSN : 2527-6565 

128 

IV. CONCLUSION 

The growth of trema seedlings during six 

months of storage in the nursery could be 

inhibited by application of 250 ppm 

paclobutrazol under 50% shade (T = 32.2oC; 

RH = 62%, LI = 27,300 lux), but the best 

growth in the field is those seedlings resulting 

from the treatment of storage using NaCl and 

50% shade.   The effectiveness of  the 

application of inhibitors on trema seedlings 

when was stored in the nursery was different 

from that used to increase the growth of trema 

in the field.  
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