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ABSTRACT  

Drought stress is an inhibiting factor for plant growth and development. Drought stress reduces the seed to 

germinate and to grow on different varieties. Response to germination to drought stress is the beginning signal 

of drought tolerance for several varieties of plants. The purposes of this study were to evaluate the 

germination response of 16 soybean varieties, to determine the degree of drought stress tolerance of 19 

soybean varieties, and to identify varieties that are tolerant as well as sensitive to drought which stimulated 

by polyethylene glycol (PEG). Soybean seeds were added to sand media containing PEG (6000) at 

concentrations of 0%, 5%, 10%, 15%, and 20% which were equivalent to 0, -0.03 Mpa, -0.19 Mpa, -041 and - 

067 Mpa for 8 days. The germination responses by calculating the vigor index, germination, root length, 

hypocotyl length, root length and hypocotyl length ratio, fresh weight sprouts. Inhibition of germination 

increases with a reduction in water potential. Each soybean seed tested showed different germination 

responses which were different under drought stress conditions. The results of 19 varieties showed only one 

variety which was identified to be drought-tolerant, however, 9 varieties were identified as medium drought-

tolerant, and 9 varieties were identified as sensitive to drought. The variety that was tolerant to drought was 

Gepak Kuning. Varieties that were sensitive to drought were Dena 2, Dega 1, Wilis, Edamame, Devatra 1, 

Devatra 2, Grobogan, Anjasmoro, and Detam 1. 
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1. INTRODUCTION  

Soybean (Glycine max. L.) is a food commodity 

that contains a source of protein and amino acid content 

such as mentioned, lipstick, and trypsin, so it is widely 

consumed to meet nutritional needs and foodstuffs for 

humans. Soybean seeds contain substances that are useful 

and needed by humans. The contents of soybeans are 

protein (35%), carbohydrates (35%), fat (15%), water 

(13%) [1]. 

Based on the Central Statistics Agency, it is stated 

that the national soybean production from year to year has 

fluctuated. Soybean production in 2016-2018 was 859,653 

tons, 538,728 tons, and 982,598 tons. Meanwhile, soybean 

production in Bengkulu Province from 2016-2018 was 

4,664 tons, 413 tons, and 3,477 tons [2]. The annual 

demand for soybeans reaches an average of 2.3 million 

tons, while domestic soybean production is only able to 

meet the needs of around 920 thousand - 1.035 million 

tons. able to meet the consumption needs of an average of 

8.12 kg/capital each year [3], so to meet the insufficient 

consumption of soybeans, we must import from America 

[4].  

One of the obstacles to increasing soybean 

productivity in Indonesia is drought stress. Soybeans are 

generally planted on dry land or after the main food crop at 

the end of the rainy season so that water availability is 

often an obstacle. 

Efforts made to overcome the problem of drought 

stress in soybean cultivation are by providing soybean 

varieties that are tolerant of drought stress through a plant 

breeding approach. Although drought stress is one of the 

limiting factors for soybean production, not many drought-

tolerant varieties have been released. Around 1000 soybean 

germplasm selection numbers in Indonesia, there are about 

62 varieties that have been cultivated by farmers [5]. 

However, from this number, there is no information 

regarding the level of tolerance to drought stress. Strategis 
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for screening varieties that are tolerant of drought stress are 

very difficult to implement in the field because it is 

difficult to provide homogeneous stresses and requires a 

long time. The ex vitro technique using polyethylene 

glycol (PEG) is a very effective method to study the effect 

of water stress on germination and sprout growth 

[6],[7],[8] and is a simple and inexpensive method. to 

screen large amounts of germplasm in a short and accurate 

period [9], [6], [10], [11]. According to Muller and 

Whitsitt [12] and Mullahey et al. [13], polyethylene glycol 

is an osmotic compound that can be used to simulate 

drought stress conditions because PEG can reduce water 

potential and is not toxic to plants. Laboratory tests for 

screening of drought tolerance levels of genotypes show a 

significant correlation with drought tolerance levels in the 

field [14]. The ability to germinate under water stress 

simulated by PEG varies between plant genotypes 

[15],[16],[17],[18]. Pearl millet cultivars that were dry 

tolerant had a higher germination ability than sensitive 

cultivars because they absorbed less water for germination 

[19]. Results of screening on wheat by Guoth et al. [11] 

showed that the tolerant genotype had a smaller reduction 

in leaf water potential and a higher accumulation of ABA 

hormone compared to the sensitive genotype. This research 

was carried out by screening 19 varieties of soybean in the 

germination phase using PEG at different concentrations. 

This study aimed to evaluate the germination response of 

19 soybean varieties stimulated by Polyethylene glycol 

(PEG), to determine the drought tolerance level of 16 

soybean varieties based on the germination response in 

media containing PEG, and to identify drought-tolerant and 

sensitive varieties.  

2. MATERIALS AND METHODS  

The research was conducted at the Agronomy 

Laboratory of the Faculty of Agriculture, the University 

of Bengkulu in September 2020. The materials used were 

19 varieties of soybeans, Polyethylene Glycol (PEG) 

6000, distilled water, frosted paper, plastic. The tools 

used were rulers, scissors, plastic trays, and stationery. 

The research design used a completely 

randomized design which consists of 2 factors. The first 

factor is the soybean varieties which consist of: Detam 2, 

Dering 1, Deja 1, Detap 1, Detam 4, Anjasmoro, Devon 1, 

Dena 1, Dega 1, Grobongan, Derap 1, Detam 3, Detam 1, 

GepakKuning, Dena 2, Wilis, Edamame, Devatra 2, 

Devatra 1, The second factor is the PEG concentration 

consisting of 0%, 5%, 10%, and 20%. Each treatment 

combination was repeated 3 times to obtain 60 

experimental units. Each experimental unit uses 25 seeds. 

The seeds used are seeds that are not physically 

damaged, have the same size, shape, and color. 

PEG 6000 was weighed according to the 

concentration treatment of each PEG (6000) at 

concentrations of 0%, 5%, 10%, 15%, and 20% which 

were equivalent to 0, 0.03 Mpa, -0.19 Mpa, -041, and -

067 Mpa For 5 days, the weighted PEG concentration was 

put into a measuring cup, added with distilled water to 1 

liter of PEG solution, then the solution was homogenized. 

Then the solution is poured into the tray according to the 

respective concentration treatment. Then the opaque 

paper is put into the tray containing the solution until all 

the paper is immersed, then drained until all the water 

gravity drops.  

This study used the Rolled Paper Established on 

Plastic Test (UKDdp) method. Prepare 1 sheet of thin 

clear plastic measuring 20 x 30 cm, then spread it on the 

Table, then prepare 7 sheets of frosted paper, 4 sheets 

below, and 3 sheets of frosted paper on top of the seeds. 4 

sheets of opaque paper media, then soak the paper in the 

tray containing the PEG solution according to the 

treatment, then drain and place on the prepared plastic. 

Furthermore, 25 seeds were arranged on paper for each 

experimental unit. The seeds are arranged in two rows, 

then covered again with 3 sheets of opaque paper, then 

rolled to the length of the substrate. The rolls are placed 

in jars and then stored in a germinator.  

Germination is calculated using the formula: 

∑ sprout aged 5 days 

∑ planted seeds 

The vigor index is calculated by the formula: 

∑ sprout aged 3 days 

∑ planted seeds 

 Root length  

 Length of hypocotyl  

 The ratio of hypothetical length/root length  

 Sprouts weight  

The observed data were analyzed by using the 

analysis of variance using F count with a confidence level 

of 5%, while the comparison between treatments was 

carried out using the Duncan Test (Duncan Multiple Range 

Test / DMRT).  

The level of drought tolerance of soybean varieties 

was determined based on the drought sensitivity index (S) 

value of various germination variables. The tested soybean 

varieties are classified as drought-tolerant varieties if they 

have a value of S <0.5, including the medium group if 0.5 

<S> 1 and the drought-sensitive group if S> 1). The 

sensitivity index is calculated using the Fischer and Maurer 

formula, 1978, as follows: drought stress. This is because 

each variety has a different response to the PEG 6000 

concentration because each variety has a different ability to 

make osmotic adjustments to different PEG 

concentrations. This depends on the activity of genes in 

regulating the osmotic pressure and producing dissolved 

compounds to maintain balance in cells [20].  

The results showed that the PEG concentration had 

a very significant effect on the vigor of the growing 

strength of soybean seeds, this was because the 

germination process required water, the function of this 

water absorption was to soften the seed coat and cause 

embryo and endosperm development, which caused the
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seed coat to break and experience imbibition to encourage 

the formation of hydrolysis enzymes such as α-amylase, 

protease, ribonuclease, β-glyconase and phosphatase 

enzymes. These enzymes will diffuse into the endosperm 

catalyze food reserves into sugars, amino acids, during 

germination  

(1-X / Xp)   

Y = average observed value for one particular variety 

under stress conditions  

Yp = average observed value for one particular variety 

under non-stress conditions  

X = mean value of observations for all varieties under 

stress conditions  

Xp = average observed value for all varieties in nonstress 

conditions  

If S <0.5 = tolerant, 0.5 <S> 1.0 = medium and S> 1.0 = 

sensitive  

3. RESULTS AND DISCUSSION  

The addition of PEG to the germination medium is 

used to simulate drought stress conditions because PEG 

is able to bind water so that it can reduce water potential 

(Ψw) in the growing medium. Decreasing Ψw in the 

germination medium can inhibit the germination and 

growth of soybean sprouts. The higher the Ψw 

reduction in the growing medium the higher the 

inhibition of soybean germination (Table 1). The ex 

vitro technique using polyethylene glycol (PEG) is a 

very effective method to study the effect of water stress 

on germination and sprout growth [6], [7], [8] and is a 

simple and inexpensive method. to screen large amounts 

of germplasm in a short and accurate time period 

[9],[6],[10],[11].  

The results of the analysis of variance (F test) in 

Table 1 and Table 2 show that black soybean varieties 

have a very significant effect on the observed variables. 

The higher the PEG concentration given, the lower the 

vigor index, the fresh weight of sprouts, the percentage 

of germination, hypocotyl length, root length, root 

length/hypocotyl length ratio. The ability to germinate 

for each variety varies with the level of metabolic 

process of the seeds will be disturbed, thus affecting 

seed germination [21]. The vigor index of Gepak 

Kuning variety in water stress - 0.67 was significantly 

different from Mpa compared to other varieties by 0.97.  

 

 

Table 1. Effect of drought stress on vigor index, fresh weight of sprouts and germination percentage of 19 

soybean varieties  

No 
Soybean 

variety 

Vigor Index Wet Germination Weight (g) Germination Percentage (%) 

0 MPa - 0.03 MPa - 0.19 MPa 
- 0.41 

MPa 
- 0,67 MPa 0 MPa 

- 0.03 

MPa 

- 0.19 

MPa 

- 0.41 

MPa 

- 0,67 

MPa 
0 MPa 

- 0.03 

MPa 

- 0.19 

MPa 

- 0.41 

MPa 
- 0,67 MPa 

1 Grobogan 1.00 a 1.00 a 1.00 a 0.625 e 0.25 fgh 0.935 bcde 0.7 f 0.74 b 0.54 e 0.43 a 100 a 100 a 97.5 a 100 a 90 abc 

2 Derap 1 1.00 a 0.95 abc 0.975 a 0.7 de 0.55 cdef 0.97 bcd 0.72 d 0.72 c 0.44 l 0.44 c 100 a 90 b 97.5 a 97.5 a 97.5 ab 

3 Devatra 1 1.00 a 1.00 a 1.00 a 0.75 cde 0.8 abcd 1.23 a 1.11 b 0.61 h 2.71 a 0.36 k 100 a 100 a 100 a 88 b 100 a 

4 Detam 1 1.00 a 0.825 cd 0.825 bc 0.225 f 0.15 gh 0.72 i 0.49 o 0.38 p 0.31 p 0.31 n 100 a 85 c 100 a 87.5 b 70 de 

5 Detam 3 1.00 a 1.00 a 0.975 a 0.925 abc 0.85 abc 0.73 hi 0.46 p 0.54 k 0.38 o 0.34 l 100 a 100 a 97.5 a 97.5 a 100 a 

6 
Gepak 

Kuning 
1.00 a 1.00 a 0.95 ab 0.975 ab 0.975 a 0.75 ghi 0.55 m 0.39 o 0.28 r 0.29 o 100 a 100 a 100 a 100 a 95 ab 

7 Dena 2 1.00 a 0.775 d 0.675 d 0.25 f 0.45 defg 0.9 cdef 0.64 i 0.49 m 0.4 n 0.30 j 100 a 85 c 77.5 b 77.5 c 70 de 

8 Willis 1.00 a 0.83 bcd 0.8 cd 0.00 g 0.2 fgh 0.47 j 0.38 q 0.43 n 0.29 q 0.26 p 100 a 100 a 100 a 50 d 80 cd 

9 Devatra 2 1.00 a 0.83 bcd 0.8 cd 1.00 a 0.6 abcdef 1.04 b 0.68 g 0.62 g 0.47 j 0.38 i 100 a 83 d 80 b 100 a 60 e 

10 Dering 1 1.00 a 0.975 ab 0.925 abc 0.8 bcde 0.95 ab 0.71 i 0.59 k 0.6 i 0.42 m 0.33 m 100 a 100 a 100 a 100 a 97.5 ab 

11 Detam 2 1.00 a 0.925 abc 0.9 abc 0.85 abcd 0.7 abcde 0.735 hi 0.66 h 0.62 g 0.55 d 0.43 d 100 a 100 a 97.5 a 100 a 95 ab 

12 Deja 1 1.00 a 0.95 abc 1.00 a 0.925 abc 0.775 abcd 0.875 cdefg 0.71 e 0.64 f 0.52 g 0.41 f 100 a 100 a 100 a 100 a 100 a 

13 Dega 1 1.00 a 1.00 a 1.00 a 0.75 cde 0.325 efgh 0.995 bc 0.8 c 0.65 e 0.57 c 0.42 e 100 a 100 a 100 a 92.5 ab 95 ab 

14 Detam 4 1.00 a 0.9 abcd 0.8 cd 0.6 e 0.375 efgh 0.765 fghi 0.61 j 0.58 j 0.42 m 0.39 h 100 a 90 b 85 b 92.5 ab 87.5 abc 

15 Detap 1 1.00 a 0.975 ab 1.00 a 0.75 cde 0.35 efgh 0.985 bc 0.64 i 0.64 f 0.53 f 0.42 e 100 a 100 a 100 a 97.5 a 92.5 abc 

16 Anjasmoro 1.00 a 0.875 abcd 0.925 abc 0.675 de 0.325 efgh 0.865 cdefgh 0.66 h 0.66 d 0.46 k 0.4 g 100 a 80 e 95 a 95 ab 85 bc 

17 Devon 1 1.00 a 0.975 ab 0.925 abc 0.75 cde 0.575 bcdef 0.84 defghi 0.58 l 0.66 d 0.49 i 0.46 b 100 a 100 a 95 a 95 ab 95 ab 

18 Dena 1  1.00 a  0.975 ab  0.975 a  0.75 cde 0.55 cdef 0.815 efghi 0.53 n  0.52 l  0.5 h  0.43 d  100 a  100 a  100 a  95 ab  100 a  
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Table 2. Effect of drought stress on hypocotyl length, root length and ratio of hypocotyl length / seedling root 

length in 19 soybean varieties 

No  
Soybean 

variety 

Length of hypocotyl (cm) Length of root (cm) The ratio of hypothetical length/root 

length 

0 MPa 
- 0.03 

MPa 
- 0.19 

MPa 
- 0.41 

MPa 
- 0,67 

MPa 
0 MPa 

- 0.03 

MPa 
- 0.19 

MPa 
- 0.41 

MPa 
- 0,67 

MPa 
0 MPa 

- 0.03 

MPa 
- 0.19 

MPa 
- 0.41 

MPa 
- 0,67 

MPa 

1 Grobogan 8.08 d 4.41 m 4.1 m 1.79 m 0.88 p 13.14 bcd 12.73 f 14.98 c 13.31 c 10.36 h 0.61 de 0.35 p 0.27 p 0.13 h 0.08 m 

2 Derap 1 9.60 cd 6.24 h 4.58 j 1.43 o 1.23 m 12.94 cde 12.83 e 13.17 f 9.53 l 13.49 b 0.74 bcd 0.49 k 0.35 m 0.15 gh 0.09  l 

3 Devatra 1 15.88 a 12.00  a 4.18 l 3.05 f 1.24 l 21.06 a 17.5 a 7.8 o 10.18 k 6.76 n 0.75 bcd 0.69 g 0.36 l 0.3 d 0.18 f 

4 Detam 1 8.12 d 3.86 q 2.32 r 0.9 p 0.79 q 5.61 i 6.33 q 4.67 q 4.51 s 4.91 p 1.45 a 0.61 h 0.5 g 0.23 e 0.16 g 

5 Detam 3 12.84 bc 4.97 i 6.05 g 2.58 g 1.91 d 14.75 bc 11.96 h 15.26 b 12.42 d 12.79 c 0.85 bcd 0.42 n 0.4 k 0.21 e 015 h 

6 
Gepak 

Kuning 
15.2 ab 9.2 c 7.27 a 4.09 b 3.48 a 10.17 gh 10.58 k 14.11 d 11.18 h 13.66 a 1.49 a 0.87 c 0.52 f 0.32 cd 0.25 b 

7 Dena 2 8.94 d 4.73 j 2.56 q 1.46 n 1.03 n 5.65 i 5.57 r 6.39 p 4.68 r 4.95 o 1.58 a 0.85 d 0.4 k 0.31 cd 0.21 d 

8 Willis 3.92 e 2.95 s 3.00 p 0.78 q 0.6 r 2.88 j 2.87 s 4.66 r 5.00 q 4.55  r 1.36 a 1.03 a 0.64 b 0.16 gh 0.13 j 

9 Devatra 2 10.82 cd 7.52 d 6.64 c 1.94 l 1.33 j 14.88 b 9.14 n 7.8 o 13.32 b 7.33 m 0.73 bcd 0.82 e 0.85 a 0.15 gh 0.18 f 

10 Dering 1 9.7 cd 6.92 f 7.00 b 3.44 d 1.81 e 12.34 def 12.64 g 11.03 l 11.56 g 9.00 l 0.79 bcd 0.55 j 0.63 c 0.3 d 0.2 e 

11 Detam 2 9.86 cd 7.21 e 6.3 e 6.36 a 2.55 b 13.78 bcd 13.18 d 15.34 a 16.03 a 10.99 e 0.71 bcd 0.55 j 0.41 j 0.4 a 0.23 c 

12 Deja 1 9.63 cd 10.2 b 6.28 f 3.65 c 1.52 g 13.38 bcd 10.84 j 13.14 g 12.27 e 10.3 i 0.72 bcd 0.94 b 0.48i 0.3 d 0.15 h 

13 Dega 1 8.50 d 4.64 k 3.33 o 1.94 l 0.97 o 12.55 def 11.19 i 12.82 h 11.74 f 9.61 j 0.67 cde 0.41 o 0.26 q 0.17 fg 0.1 k 

14 Detam 4 10.08 cd 6.72 g 6.44 d 2.24 j 2.34 c 10.67 fgh 9.42 m 11.15 k 10.6 i 11.46 d 0.94 b 0.71 f 0.58 d 0.21 e 0.2 e 

15 Detap 1 10.35 cd 3.92 o 4.56 k 2.37 i 1.27 k 11.91 defg 16.1 b 14.04 e 10.48 j 13.49 b 0.86 bc 0.25 r 0.32 o 0.23 e 0.13 j 

16 Anjasmoro 8.92 d 4.45 l 4.59 i 2.45 h 1.56 f 11.10 efg 10.37 l 11.36 j 7.17 o 4.62 q 0.8 bcd 0.43 m 0.4 k 0.34 bc 0.34 a 

17 Devon 1 8.81 d 3.65 r 3.67 n 1.99 k 1.35 i 12.25 def 8.27 o 11.02 m 8.75 m 10.42 g 0.71 bcd 0.44 l 0.33 n 0.23 e 0.13 j 

18 Dena 1 10.35 cd 3.92 p 4.74 h 3.1 e 1.5 h 10.79 fgh 6.28 p 9.72 n 8.51 n 10.73 f 0.96 b 0.57 i 0.49 h 0.36 b 0.14 i 

19 Edamame 4.28 e 4.18 n 2.26 s 0.65 r 0.55 s 9.17 h 13.3 c 4.23s 5.07 p 0.00 s 0.47 e 0.31 q 0.53 e 0,13 0.00 n 

 

The fresh weight of the sprouts and the percentage 

of germination decreased with increasing drought stress. 

High osmotic pressure causes a decrease in water uptake 

by seeds which results in a low percentage of germination 

[22], [23]. Gepak kuning has a high germination value 

(100%) to drought stress - 0.41 MPa and 

Root length, hypocotyl length, and the ratio of 

hypocotyl length and root length were significantly 

different between treatment without PEG and with PEG 

administration. This was also reported by Anwer et al. 

[24].  stated that the root length of Anthxanthun odoratum 

decreased with increasing PEG-6000 concentration in the 

germination phase.  

According to Basal et al. [25] root parameters can 

be used as selection criteria for cotton cultivars for drought 

resistance in the germination phase, but cannot be used in 

peanut (Arachis hypogeal L.) [26]. Gepak Kuning has a 

root length that is significantly longer than other varieties, 

the higher the stress, the shorter the root length.  

The level of tolerance of soybean varieties to 

drought stress is determined based on the calculation of the 

drought sensitivity index (DSI) on several drought 

variables. The drought sensitivity index value (DSI) is the 

relative value of the decrease in the value of various 

variables observed in stress conditions compared to non-

stress conditions (control). The level of tolerance of each 

variety to drought stress was determined by looking at the 

consistency (highest number) of group classification of the 

drought sensitivity index value on the 6 germination 

variables (Table 3). The soybean variety that is included in 

the drought-tolerant group is the Dieng variety. Four of the 

six variables of germination had an index value of S ≤ 0.5. 

While the varieties included in the medium group with an 

DSI value on some of the germination variables between 

0.5 ≤ S ≥ 1. Table 3 shows that the sensitivity index shows 

that the Gepak Kuning variety has a high level of tolerance 

to dryness stress compared to the other 18 varieties. 

Somewhat tolerant of drought include Detam 2, Dering 1, 

Deja 1, Detap 1, Detam 4, Devon 1, Dena 1, Derap 1, and 

Detam 3 while sensitive to drought include: anjasmoro, 

Dega 1, Grobogan, Detam 1, Dena 2 , Willis, Edamame, 

Devatra 1 and Devatra 2. The Detam 1 variety has the 

lowest value in several benchmarks, this is because the 

Detam 1 variety is a drought-sensitive variety [27].  
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Table 3. The Drought Tolerance Level of 19 Soybean Varieties Based on the Drought Sensitivity Index 

Value of Several Variables   

Varieties 
Hypocotyl 

Length (cm) 

Root Length 

(cm) 

Ratio 

H/R 

Sprout 

Weight (g) 

Germination 

Persentase (%) 

Indeks 

Vigor 
DSI 

Detam 2  0,85  1,02  0,76  0,71  0,31  0,57  M  

Dering 1  0,97  1,16  0,91  1,01  0,31  0,11  M  

Deja 1  1,01  1,00  0,98  0,98  0,00  0,23  M  

Detap 1  1,02  0,76  1,02  1,04  0,31  0,91  M  

Detam 4  0,89  -0,24  0,94  0,87  0,92  1,37  M  

Anjasmoro 0,95  2,36  0,61  0,90  0,92  1,48  S  

Devon 1  0,96  0,65  0,96  0,83  0,00  0,23  M  

Dena 1  1,04  0,05  1,08  0,78  0,00  0,80  M  

Dega 1  1,03  1,06  1,01  1,04  0,61  1,82  S  

Grobongan 1,02  0,93  1,01  1,00  0,92  1,71  S  

Derap 1  1,01  -0,03  1,06  1,01  0,31  1,37  M  

Detam 3  1,00  0,17  1,03  0,97  0,00  0,57  M  

Detam 1  1,07  0,49  1,10  1,08  2,76  2,05  S  

GepakKuning 0,92  -1,35  1,03  1,16  0,31  0,11  T  

Dena 2  1,05  0,49  1,07  1,11  1,53  1,48  S  

Wilis 1,01  2,28  1,11  0,85  1,23  1,82  S  

Devatra 2  1,04  2,56  0,80  1,20  2,45  0,91  S  

Devatra 1  1,10  2,15  1,02  1,34  0,00  0,46  S  

Edamame  1,04  3,93  1,02  0,84  6,13  1,02  S  

T = Tolerant, M = Medium, S = Sensitive  

 

Gepak Kuning (tolerant) Dering 1(medium) Dena 2 (sensitive)    

5%  

 

10%  

 

15%  
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Figure 1. The performance of 3 soybean varieties with various PEG concentrations of 5%, 10%, 15% and 20%.  

 

One of the mechanisms for environmental 

resistance such as response to drought stress is to avoid or 

escape from these stress conditions. The morpho-

physiological mechanism of plants to avoid drought stress 

is the ability of plants to extend their roots to seek water 

sources far from the soil surface when drought stress 

occurs in areas near the soil surface [28]. Lestari's 

research [21] states that each seed has a different tolerance 

to drought due to differences in the morphological, 

physiological, biochemical, and molecular mechanisms of 

the seed. Hanum [29] argues that the effect of drought 

stress on soybean plants depends on the variety, size and 

duration of stress, and the period of plant growth, the level 

of tolerance of plants to drought stress can be determined 

by observing root development to distinguish between 

resistant plants and plants that are sensitive to drought. 

4. CONCLUSION 

 

1. The higher the PEG concentration, the lower the root 

length, hypocotyl length, ratio of hypocotyl 

length/root length, vigor index, germination 

percentage, and germination fresh weight.  

2. The sensitivity index shows that the Gepak Kuning 

variety has a high level of tolerance to dryness stress 

compared to the other 18 varieties. Somewhat tolerant 

of drought include: Detam 2, Dering 1, Deja 1, Detap 

1, Detam 4, Devon 1, Dena 1, Derap 1, and Detam 3 

while sensitive to drought include: anjasmoro, Dega 1, 

Grobogan, Detam 1, Dena 2 , Willis, Edamame, 

Devatra 1 and Devatra 2.  
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