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Volume Water can Affect Plant Growth and Development 

 

1. Objectives 

a. To investigate factors (water) that can affect plant growth and development  

b. To measure some variable (Independent variable, Dependent variable, Control 

variable ) 

2. Background  

Seed germination is the process of embryonic growth or discharge redicle and 

plumulae of seed coat. In germination, the seeds are always experiencing growth and 

development experience. growth is a process of increasing the number of blastema cells in an 

organism, which is accompanied by increments of size, weight, and number of cells that are 

not returned in its original state. (Karmana, Oman. 2007:11). The development is a process of 

growth is accompanied by differentiation, organogenesis, and ends with the formation of new 

individuals who complete both the morphological, anatomical, and sociological. The 

development encompasses changes in the zygote becomes a baby, and then into adulthood. 

(Karmana, Oman. 2007: 12).  

The main external factors affecting germination include water. Because without 

water, germination can not occur. Water serves as a medium for chemical reactions in cells. 

In addition, the water supporting the process of photosynthesis and maintain moisture. The 

water content contained in the media of Nutrients to function as a solvent so that the elements 

of nutrients are easily absorbed by plants. So that in this experiment we will conduct 

experiments on the effects of the volume of water on germination 

3. Basic Theory 

  Seed germination is a form of early embryo that develops into something new that is a 

perfect plant seeds. In germination, seeds always danperkembangan growth. Growth 

development is the increase in volume due to the addition of substances (raw materials) are 

irreversible (non-refundable). Meanwhile, the progress towards the achievement of maturity 

is a process that can not be measured. Growth in seed germination can be directly measured 

when the shoots have come out and grow. As with growth, development can also be seen 

from the bud / early, just not measured but rather to see what sprouts from existing body 

structure from the start / shoot. As in the beginning, growing stems, roots, and so on. Growth 

and development of a seed sprouts will always vary depending on the planting medium used 

and the elements. 



The factors affecting germanium :  

1. Internal factors affecting germination, among others:  

a. The level of maturity of seeds 

The seeds are harvested before physiological maturity level has not reached a high 

viability because it has not had enough food reserves and the establishment of the basic 

embryonic (Sutopo, 2002).  

b. Seed Size 

The seeds are large and heavy food reserves contain more than a little in the same type. 

Food reserves are contained within the storage network is used as an energy source for the 

embryo during germination (Sutopo, 2002). Seed weight affect the rate of growth and seed 

production because of the weight determines the size of the sprouts in the early and severe 

crop at harvest (Blackman, in Sutopo, 2002).  

c. Germination inhibitor 

According Kuswanto (1996), an inhibitor of seed germination may be the presence of 

inhibitors in both the seed and the seed surface, a solution with a high osmotic value as well 

as materials that inhibit or block the metabolic respiration rate trajectory.  

d. Enzyme 

Enzymes are macromolecules (proteins) that speed up chemical reactions in the growth. 

The enzyme did not react, but can lower the activation energy of the reaction. With the 

enzyme, the energy required in each reaction becomes lower. Enzymes work on the substrate, 

temperature, pH and specific. A series of reactions can take place not only with the 

involvement of one type of enzyme, but the need to involve different types of enzymes that 

have been patterned on a regular basis in a system.  

e. Hormone 

 Auxin 

present in meristematic tissue function for the extension, and difesiansi cell division, 

stimulates activity of cambium and phloem and xylem vessel formation, maintaining the cell 

wall to be elastic and stimulated the formation of the cell wall, inhibiting the collapse of a 

young fruit and leaf drop also inhibit, stimulate root formation and geotropism maintain stem 

properties, stimulate the formation of flowers, inducing seedless conception. 

 Ethylene (H2C = CH2) 

Ethylene is a gaseous hormone. Fill Increased auxin in the plant body will inhibit the 

formation of ethylene. 

 Gibberellins 



Gibberellins function is to stimulate the growth of stems and leaves that can grow up to three 

times the normal size, making the plants are not stunted, 

 Cytokines 

cytokine function is to stimulate cell division and elongation stimulate growing point, 

inducing an enlarged stems and roots and stimulates root formation of branches. 

 e. Abscisic acid 

ABA can accelerate the aging process and stimulate leaf autumn leaves.  

2. The external factors affecting germination include: 

a. Water 

The absorption of water by seeds is influenced by the nature of the seed itself, 

especially the protective skin and the amount of water available in the surrounding medium, 

while the amount of water needed varies depending on the type of seed, and water absorption 

rate is also affected by temperature (Sutopo, 2002). Water serves as a medium for chemical 

reactions in the cell. In addition, the water supports the process of photosynthesis and retain 

moisture. The water content of the nutrients contained in the soil serves as a solvent so that 

the nutritional elements which are easily absorbed by plants. In addition, the water keeps the 

soil temperature plays a role in the process pertimbuhan. Growth will be more active at night 

than during the day. This is because at night the water content in plants is higher than during 

the day. 

       The functions of water include:  

 The water absorbed by the seeds is useful to soften the seed coat and cause the 

embryo and endosperm development. This resulted in the rupture or tearing of the 

seed coat.  

 Water supply facilities for the entry of oxygen into the seed. Dry cell walls practically 

non-permeable to gas, but if the cell wall diimbibisi by water, gas will enter the cell 

via diffusion. If the cell walls of the seed coat and the embryo to absorb water 

increases the supply of oxygen to living cells, making it more active 

breathing.Conversely juiga CO2 produced by respiration easier mendifusi out.  

  Water is useful to dilute the protoplasm so as to activate the various functions. Some 

of the water in the protoplasm of the cells in the embryo and other living seeds, lost 

when it has reached the perfect cooking and separated from its mother (seed is shed) 

Due to the current activities of protoplasm almost completely stopped until 

germination begins. Living cells are not actively engaged in bias that the normal 

process separti digestive (gastrointestinal), breathing (respiration), assimilation 



(assimilation), and growth (growth), when the blastema does not contain a sufficient 

amount of water.  

 The aqueous solution is useful as a means of transport of food and endosperm or 

cotyledons to the growing point on the axis of the embryo, the area where it is needed 

to form new protoplasm. 

 

b. Temperature 

The optimal temperature is the most profitable program germination of seeds that can 

be achieved the highest percentage growth in the range of temperatures between 5.26 and 35 

° C (Sutopo, 2002). Temperature also affects the speed of germination and the beginning of 

the process is determined by a variety of other properties are properties of seed dormancy 

gibberallin light and growth substances. The higher the temperature, the faster the rate of 

transpiration and lower water content in plants so slow processing plant. Low temperatures 

can stimulate the end of the rest period (dormancy) in the bud or seed. Treatment of low 

temperatures will accelerate the formation of a longer segment of the high temperature 

treatment. Changes in temperature can stimulate seed germination 

 

c. Oxygen 

During germination, the respiration will be increased by increasing the absorption of CO2 

and release oxygen, water and heat energy. Lack of oxygen that can be used to inhibit the 

germination of seeds (Sutopo, 2002 

d. Light 

The seeds require light for germination berfariasi depending on the type of plants to 

photosynthesize (Sutopo, 2002). Major influence on germination cahanya depending on light 

intensity, light quality, duration of irradiation (Kamil, 1979). The lack of light during growth 

takes place will cause symptoms of etiolation, which stem sprouts will grow faster but weaker 

and smaller leaves, thin, pale. 

 

e. Medium 

Good medium for germination should have good physical properties, friable, has the ability to 

absorb water and is free from disease-causing organisms, especially fungi (Sutopo, 2002). 

One cintih media is cotton. Cotton is well used as a planting medium because cotton can keep 

moisture longer and better than a soil medium, so that the green beans were planted in cotton 

media to grow faster than in soil. Additionally terkstur soft cotton is perfect for green bean 

plant roots are still young and weak that the young roots can grow better for a period of time. 

The content consists of predominantly cotton fiber - plant fibers (cellulose). As for the 



substance - other woods nutrients are very few in number. But the media consumption of 

cotton is cotton media no elements - nutrients that can support plant life in the longer term. 

Therefore, if the green bean plants to survive longer, the plants should be immediately 

transferred to another medium, such as soil, so that plants can grow well. 

f. pH 

The degree of acidity of the soil (soil pH) is more influenced by the willingness of the 

nutrients needed by plants. In the neutral pH soil conditions, the necessary elements, such as 

Ca, Mg, P, and K are available in sufficient quantities. If the pH of acidic soils, the available 

elements are Al, Mo, and Zn. These minerals can be toxic to plants. 

 

 Process of germination occurs in different stages. Some steps of seed germination are as 

follows:  

1. Seed absorbs water and seed coat gets burst. It is the first sign of germination. There is an 

activation of enzymes, increase in respiration and plant cells get duplicated. A chain of 

chemical changes starts which leads to development of plant embryo. 

2. Chemical energy stored in the form of starch is converted to sugar, which is used during 

germination process. Soon, embryo gets enlarged and seed coat burst opens. 

3. Growing plant emerges out. Tip of root first emerges and helps to anchor the seed in place. It 

also allows embryo to absorb minerals and water from soil. 

4. Some seeds require special treatment of temperature, light or moisture to start germination. 

 picture 1. Prosess of  seed geremanium 

 

 

 

4. Variable 

a. Independent variable  : length of plant, length of leaf 

b. Dependent variable : light intencity, size of plastic glass, high of media, kind and  

mass of seeds, kind and mass of cotton, time to adding water, kind of water (mineral 

water),  

http://www.google.co.id/imgres?imgurl=http://2.bp.blogspot.com/_Ce24ISJM7To/SoHrU0FT6QI/AAAAAAAAAMQ/VfqhmS5XC9E/s400/38-14-SeedGermination-L.gif&imgrefurl=http://ahapidin.blogspot.com/2009/08/pertumbuhan-dan-perkembangan-tumbuhan.html&h=266&w=400&sz=98&tbnid=vUpa79ctf01OxM:&tbnh=80&tbnw=120&prev=/search?q=pertumbuhan+dan+perkembangan+kacang+hijau&tbm=isch&tbo=u&zoom=1&q=pertumbuhan+dan+perkembangan+kacang+hijau&docid=0Rnbu9ReZuS5GM&hl=id&sa=X&ei=MQGCTv7-PMSriAf98YncDg&ved=0CDoQ9QEwBg&dur=9490


c. Control variable  : Volume of water (0,5 mL/12 hour, 1 mL/ 12 hour, 1,5 

mL/hour) 

 

5. Hypothesis 

Green Soya seeds will grow faster  with in great quantities of water 

6. Tools and Materials 

a. Tools :     b. Materials      

1. Plastic glass  (mineral water pot)  1. cotton 

2. Ruler     2. Mineral water (aqua) 

3. Measuring glass (5 ml)   3. Green soya seeds 

4. Balance 

5. Camera 

7. Procedure 

1. Balancing a seed and searcing the seed which have a some weight ( 0,08 grams) 

2. Putting some seeds in a baker glass of water for one night 

3. Balancing a cotton with a same weight (0,90 grams) 

4. Preparing  6 plastic glass 

5. Giving name for each plastic glass. There are 2 glass plastic give label A, 2 glass 

plastic give label B, and 2 glass plastic give label C 

6. Adding  0,90 grams cotton in a pastic glass 

7. Entering one  seed for every plastic glass. 

8. Adding 0,5 mL water in  the plastic glass A, 1 mL water in the plastic glass B, 1,5 mL 

water in the plastic glass C every morning ( at 6 a.m) and every afternoon ( at 6 p.m) 

9. Observing  and measuring the change about green soya seeds  

10. Writing and recording the growth and development of green beans (length of plant, 

length of leaf.  

8. Data of Observation 

 

a) Germination 

The day 

The germination on 

“A” glass 

(0,5 ml of water) 

(cm) 

The germination on 

“B” glass 

(0,5 ml of water) 

(cm) 

The germination on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - 0 0,1 0,1 0,1 

3 0,1 0,1 0,1 0,2 0,2 0,2 

4 0,2 0,1 0,2 (stem is (stem is (stem is 



growing) growing) growing) 

5 0,2 0,2 
(stem is 

growing) 

(stem is 

growing) 

(stem is 

growing) 

(stem is 

growing) 

 

b) The stem’s length 

The day 

The length of stem on 

“A” glass 

(0,5 ml of water) 

(cm) 

The length of stem on 

“B” glass 

(0,5 ml of water) 

(cm) 

The length of stem on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - 0,2 0,1 0,9 1 

3 0,1 0,1 0,2 0,2 2,1 2 

4 0,1 0,2 0,3 0,3 2,9 3,2 

5 0,2 0,2 0,4 0,5 3,9 4,3 

 

c) The mount of leaf 

The day 

The mount of leaf on 

“A” glass 

(0,5 ml of water) 

(cm) 

The mount of leaf on 

“B” glass 

(0,5 ml of water) 

(cm) 

The mount of leaf on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - - - - - 

3 - - - - - 1 

4 - - - - 1 2 

5 - - - - 2 2 

 

d) Leaf’s length 

The day 

Leaf’s length on 

“A” glass 

(0,5 ml of water) 

(cm) 

Leaf’s length on 

“B” glass 

(0,5 ml of water) 

(cm) 

Leaf’s length on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - - - 0,3 0,5 

3 - - - - 0,7 1 

4 - - - - 1 1,4 

5 - - - - 1,4 1,6 

 

9. Discussion 

Percobaan yang dilakukan di laboratorium IPA 2 pada tanggal 13 september 2011 yang 

mempunyai judul Factors can effect plant growth and development  yang bertujuan untuk 

menginvestigasi factor pertumbuhan (volume air) yang dapat mempengaruhi pertumbuhan dan 



perkembangan kacang hijau dan untuk mengukur beberapa variable yang ada pada percobaan 

tersebut. 

Air diperlukan ketika perkecambahan, tidak hanya pada kacang hijau, tapi juga pada semua 

tanaman. Biji yang sudah tua umumnya turun ke tanah dalam keadaan kering dan membutuhkan 

sejumlah kelembaban yang signifikan sebelum metabolisme selular dan pertumbuhan terjadi. 

Pengambilan air oleh benih disebut imbibisi, yang memicu pembesaran dan pemecahan selubung 

biji.  

Hal pertama yang dilakukan adalah merendam biji kacang hijau selama 1 malam. Hal ini 

untuk mempercepat proses perkecambahan. Selanjutnya biji di dipisah dan di masukkan pada gelas 

plastik yang sudah diberi kapas terlebih dahulu.kapas dalam percobaan ini digunakan sebagai media 

untuk pertumbuhan.  Kacang hijau yang disiram air sebanyak 0,5 ml diberi nama A, yang disiram 

dengan air sebanyak 1 ml diberi nama B, dan yang disiram air sebanyak 1,5 ml diberi nama C. 

Kacang hijau disiram air setiap pagi pukul 06.00 WIB dan setiap sore pada pukul 18.00 WIB. 

Variabel bebas pada percobaan ini adalah air; variabel kontrol pada percobaan ini adalah 

intensitas cahaya, massa kacang hijau, massa kapas (yaitu 0,90 gr); dan variabel terikat adalah 

pertumbuhan kacang hijau (meliputi panjang batang, panjang daun, dan jumlah daun). 

Dari hasil percobaan, panjang batang pada  gelas plastik A1 dan A2 sama yaitu 0,2cm . 

Pertumbuhan tunas kacang hijau pada gelas tersebut paling lambat daripada gelas B dan C . pada 

percobaan gelas A ini tidak muncul tunas dan juga tidak mempunyai daun. 

Panjang batang pada gelas kacang hijau pada hari ke lima adalah B1 0,4cm dan B2 0,5cm , 

pada gelas tersebut tidak ditemukan munculnya daun , tetapi sudah bertunas dan tumbuh batang.  

Batang terpanjang dimiliki oleh kacang hijau C2, yaitu 4,3 cm. Sementara panjang batang 

kacang hijau C1 adalah 3,9cm. Daun hanya tumbuh pada gelas kacang hijau  yang diberikan volume 

air paling tinggi yaitu sebanyak 1,5ml panjang daun pada C1 1,4cm dan C2 1,6cm. Pada kedua 

kacang hijau tersebut sudah muncul tunas. 

It caused water to help speed up the process of seed germination. Based on the observation 

table, seeds doused with more water to germinate faster than seeds that were given less water. 

Difference in the amount of water sprayed on the seed resulted in differences in plant height / shoot 

each glass. Seeds are soaked in water for more, higher trunk higher than those given water slightly. 

In addition, the seeds are a little water resulting seeds were wrinkled, shoot growth stopped, and even 

shoots wither and die. 



When the seeds are formed in the tree, the tree hoard food in conjunction with the formation 

of seeds for seed survival. Heaps of food in the form of starch, protein, and oil. Backup foods 

provide nutrients essential for embryo growth. When seeds do imbibition of water, hydrolytic 

enzymes become active and break up food so that it becomes available for the growth and 

metabolism of the seed. Once the seedlings emerge and start growing roots and leaves, food storage 

becomes greatly reduced photosynthetic activity that began to emerge in order to provide the energy 

and materials needed for plant growth. And photosynthesis need water, nutrients and light as well. 

germination is the process of embryo growth and seed component that has the ability to grow 

normally into a new plant. component parts sprouted seeds are contained in seeds, such radicula and 

plumula. 

Air memegang peranan terpenting dalam proses perkecambahan biji. Air adalah faktor 

yangmenentukan didalam kehidupan tumbuhan. Tanpa adanya air, tumbuhan tidak bisa melakukan 

berbagaimacam proses kehidupan apapun. Kira-kira 70% atau lebih daripada berat protoplasma sel 

hidup terdiridari air. Fungsi air dalam perkecambahan : 

1. Air yang diserap oleh biji berguna untuk melunakkan kulit biji dan menyebabkan 

pengembanganembrio dan endosperm. Hal ini mengakibatkan pecah atau robeknya kulit biji. 

2. Air memberikan fasilitas untuk masuknya oksigen kedalam biji. Dinding sel yang kering 

hamper tidakpermeable untuk gas, tetapi apabila dinding sel diimbibisi oleh air, maka gas 

akan masuk kedalam selsecara difusi. Apabila dinding sel kulit biji dan embrio menyerap air 

maka supply oksigen meningkatkepada sel-sel hidup sehingga memungkinkan lebih aktifnya 

pernafasan. Sebaliknya juiga CO2 yangdihasilkan oleh pernapasan tersebut lebih mudah 

mendifusi keluar. 

3. Air berguna untuk mengencerkan protoplasma sehingga dapat mengaktifkan bermacam-

macamfungsinya. Sebagian air didalam protoplasma sel-sel embrio dan bagian hidup 

lainnya pada biji, hilangsewaktu biji tersebut telah mencapai masak sempurna dan lepas 

dari induknya (seed are shed)Semenjak saat ini aktifitas protoplasma hamper seluruhnya 

berhenti sampai perkecambahan dimulai.Sel-sel hidup tidak bias aktif melaksanakan proses-

proses yang normal separti pencernaan(digestion) ,pernapasan (respiration), asimilasi 

(assimilation), dan tumbuh (growth), apabila protoplasma tidakmengandung sejumlah air 

yang cukup. 

4. Air berguna sebagai alat transport larutan makanan dan endosperm atau cotyledone kepada 

titik tumbuh pada embryonic axis di daerah mana diperlukan untuk membentuk protoplasma 

baru. 

 



In addition to having a function for germination, water also has several other functions, 

namely: 

1. as the solvent 

2. Media transport nutrients from roots to leaves 

3. Turgor pressure regulator 

4. Assist the division and cell enlargement 

 

The availability of water in the plant physiological processes acquired through absorption. 

While the loss of water from the surface of the parts of plants through physiological processes, 

evaporation and transpiration. Plants with full leaf condition will absorb large amounts of water, 

as would experience a loss of water (transpiration) that much.  

 

10. Conclusion  

Based on the experiment we can conclude : 

1. Factors that can affect plant growth and develpment 

 Nutrision 

 Temperature 

 Water 

 Light 

 Humidity 

 

2. The measure some variable is : 

 Control variable : timing of water, place, light intensity, type of water, type and weight of 

cotton, the type and weight of soya green. 

 Dependent variable : the length of leaf,length of plant or growth and development of soye 

green 

 Independent variable : volume water  

 

11. Questions 

1. Can you plan a method for a fair test your group investigation .Use table below to help your 

group. 

Your group will change those 

aspects 

Your group will measure 

those aspects 

Your group will keep the 

same those aspects 



Volume of water Growth and development of 

green soya 

Massa of cotton 

Massa of green soya 

timing of water 

place 

light intensity 

type of water 

type and weight of cotton 

type and weight of soya 

green 

 

 

2. What sample size would you use? 

Massa of green soya is 0,08 gr.Because we use control variable it. 

3. What conditions do you think are needed for soya green germ to grow and develop?Give 

evidence to support your answer. 

 Nutrision 

Nutrition consists of elements or chemical compounds as a source of energy and a source of 

material for the synthesis of various cell components necessary for growth.  

Example:jika kecambah kekurangan nutrisi yang diperlukan,maka kecambah dapat mati. 

 Water  

For photosynthesis. Helping seed germination process. Example : kecambah lebih cepat 

tumbuh pada tempat yang kebutuhan airnya terpenuhi. Sedangkan pada tempat yang 

kekurangan air, pertumbuhan terhambat. 

 Light  

Light directly affect the growth of each plant. Effect of light can be observed directly by 

comparing plants grown in the dark and the light. 

Example:Pada keadaan gelap, pertumbuhan tanaman mengalami etiolasi yang ditandai 

dengan pertumbuhan yang abnormal (lebih panjang), pucat, daun tidak berkembang, dan 

batang tidak kukuh. 

Sebaliknya, dalam keadaan terang tumbuhan lebih pendek, batang kukuh, daun berkembang 

sempurna dan berwarna hijau. 

 Temperature 

Example : Kecambah dapat tumbuh dan berkembang ada kondisi suhu yang sesuai. Jika 

tidak,dapt menyebabkan kecambah tidak tumbuh atau bahkan mati. 

 

 

 

 

 



 

 

ASSIGMENT 

 

1. Please write down information about:mean of diameters of seeds before and put on the 

water,mass of seeds and soil on each lcation ,distance each seed,deep of hole,volume of 

water,and another variable that includ in your investigation.  

 

a) Germination 

The day 

The germination on 

“A” glass 

(0,5 ml of water) 

(cm) 

The germination on 

“B” glass 

(0,5 ml of water) 

(cm) 

The germination on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - 0 0,1 0,1 0,1 

3 0,1 0,1 0,1 0,2 0,2 0,2 

4 0,2 0,1 0,2 
(stem is 

growing) 

(stem is 

growing) 

(stem is 

growing) 

5 0,2 0,2 
(stem is 

growing) 

(stem is 

growing) 

(stem is 

growing) 

(stem is 

growing) 

 

b) The stem’s length 

The day 

The length of stem on 

“A” glass 

(0,5 ml of water) 

(cm) 

The length of stem on 

“B” glass 

(0,5 ml of water) 

(cm) 

The length of stem on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - 0,2 0,1 0,9 1 

3 0,1 0,1 0,2 0,2 2,1 2 

4 0,1 0,2 0,3 0,3 2,9 3,2 

5 0,2 0,2 0,4 0,5 3,9 4,3 

 

c) The mount of leaf 

The day 

The mount of leaf on 

“A” glass 

(0,5 ml of water) 

(cm) 

The mount of leaf on 

“B” glass 

(0,5 ml of water) 

(cm) 

The mount of leaf on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - - - - - 

3 - - - - - 1 

4 - - - - 1 2 

5 - - - - 2 2 

 

 

 



 

d) Leaf’s length 

The day 

Leaf’s length on 

“A” glass 

(0,5 ml of water) 

(cm) 

Leaf’s length on 

“B” glass 

(0,5 ml of water) 

(cm) 

Leaf’s length on 

“C” glass 

(0,5 ml of water) 

(cm) 

A1 A2 B1 B2 C1 C2 

1 - - - - - - 

2 - - - - 0,3 0,5 

3 - - - - 0,7 1 

4 - - - - 1 1,4 

5 - - - - 1,4 1,6 

 

2. make the other design experiment of plant growth which integrated with the other field of 

study in science(chemistry,physic or both of them) 

 Aspects of the physics contained in this lab is to use the ruler measurements, 

 chemical aspects observed in this lab is a substance or material contained in each of the water 

 biological aspects observed in this lab is the growth and development of the green beans.  
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