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CHAPTER IINTRODUCTION
 A. Background
 All living things possess a very large dependence on the sun, because the sun
 is the main source of energy and the largest energy in the universe. Plants use
 sunlight to perform photosynthesis. Without sunlight, the plant will die, especially
 plant chlorophyll. In addition to sunlight, plants are also in desperate need of water,
 and carbon dioxide in the metabolic process. Water is absorbed through the roots in
 the ground. The water moves from the roots to the leaves. The ability of water to
 conduct the movement or transfer the call Potential Water.
 Water is the main component and supporting our life, especially plants. All
 physiological processes within the plant tissue will not occur without the presence of
 water plays an important role in that process. Plants will grow lush and normal
 development when the cells in the presence of water. Water has such an important
 role acting as a solvent organizational materials, the main ingredient in the
 photosynthesis process and others. If plants experience water shortages the process of
 growth and development will not take place normally. Water can enter the body
 through the process of diffusion plants. The process of diffusion of water intake may
 occur because of differences in the concentration of the concentration in a plant cell is
 lower than the concentrations that are outside of plant cells.
 Plant cells can undergo a major loss of water if the water potential outside the
 cell is lower than the water potential in the cell. Lack of water in the plant tissue may
 interfere with the activity of physiological and morphological plant causing atrophy.
 Difesiensi water continuously can cause changes irresibilitas plant will eventually die.
 Water potential is a statement of the status of energy-free water, a measure of
 power that causes the water to move to a system, such as plant tissue, soil,
 atmosphere or from one section to another within a system. Potential water is
 important to know in order to understand the movement of water in the plant system.
 Water in the tissue will move from high concentration to low concentration. Water
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potential in the plant tissue can be determined by soaking pieces of plant tissue in a
 solution of sucrose or non electrolyte solution of known concentration. In order to
 determine the state of water potential and water movement in the plant tissue lab then
 performed potential measurements of water in the plant tissue using a piece of potato
 (Solanum tuberosum) were soaked in a solution of sucrose with several different
 concentrations.
 B. Purpose
 The purpose of this practicum is to measure the potential value of water
 in the plant tissue of potato (Solanum tuberosum).
 C. Benefit
 The benefits of this experiment is to identify and measure the water
 potential in the plant tissue of potato (Solanum tuberosum).
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CHAPTER IIPREVIEW OF LITERATURE
 Multi cellular metabolism in organisms include many things such as the
 transport of matter and energy. The transport system is essential for plants and
 animals associated with the mass of the organism. In plants and animals that still do
 not have a structure simple or complex organisms, transport materials (nutrients and
 nutrients) and the metabolism enough from cell to cell. Transport can take place
 actively or passively. Passive transport takes place among others by osmosis. Blastem
 cells have a plasma (in plants) or the cell membrane (in animals) are able to regulate
 the flow selective fluid from the environment of a cell into the cell or vice versa.
 There are two important physicochemical processes are diffusion and osmosis (Volk,
 1988).
 When a cell is placed in a solution that is osmotically more concentrated than
 its protoplasm (the outside solution is hyperosmotic), the cell loses water. Both
 animal cells and plant cells may plasmolyze (drastically shrink) if they are put in a
 very concentrated solution. If the cell is placed in a solution that is osmotically less
 concentrated than its protoplasm (the outside solution is hypoosmotic), the cell gains
 water. Animal cells usually burst if this cannot be controlled (e.g., by bailing water
 out with a contractile vacuole). Plant cells, with their thick cell walls, can resist the
 influx of water by building up turgor pressure. Eventually hey come to equilibrium in
 a hypoosmotic solution because as much water is leaving due to turgor pressure as is
 coming in due to osmosis (Kosinski, 2012).
 Diffusion is the event flow/migration of a substance in the solvent from the
 high concentration to low concentration part. A simple example is the provision of
 sugar to the liquid unsweetened tea. Gradually a sweet liquid, another example is the
 water vapor that diffuses the air pot (Lakitan, 2002).
 The chemical potential of water is a quantitative expression of the free energy
 associated with water. In thermodynamics, free energy represents the potential for
 performing work. Note that chemical potential is a relative quantity: It is expressed as
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the difference between the potential of a substance in a given state and the potential
 of the same substance in a standard state. The unit of chemical potential is energy per
 mole of substance (J mol–1) (Sumanto, 2010).
 Potential water is a diagnostic tool that allows the precise determination of the
 status of water in cells or tissues of plants. The lower the potential of a cell or tissue
 of the plant, the greater the ability of plants to absorb water from the soil. Conversely,
 the higher the water potential, the greater the tissue's ability to deliver water to the
 cells that have a lower water content. The determination of osmotic fluid cells can
 also be done with Chardakov method, this method is relatively more easy, accurate
 and easy to apply in the field. The calculation of the potential value of the cell fluid
 osmotic Chardacov method is based on the change in concentration due to the
 absorption of the solution by tissue soaked in the solution. In Chardacov method, the
 motion of particles - particles of solute into the tissue / solution ignored (Sumanto,
 2010).
 The pressure potential contributes to water potential which is the driving force
 of water movement patterns in the soil-plant-atmosphere continuum system. The
 pressure potential does not determine water movement. Water potential is influenced
 by solute potential, gravimetric, humidity, and matrix effects (e.g., fluid cohesion and
 surface tension) in addition to pressure potential. Excess fertilization lowers the
 solute potential, hence the water potential of soil solution, and resulting in increased
 plant water loss, leading to foliar “burn” and related economic losses. Water potential
 is the driving force for water movement in the soil-plant-atmosphere continuum
 system. In coastal regions, seawater intrusion may significantly influence water
 quality (Liu et al, 2012).
 Sugars entering the sieve tubes at the source bring about an increase in solute
 concentration there. With the increase in solute concentration, the water potential is
 decreased, and water from the xylem enters the sieve tube by osmosis. The removal
 of sugar at the sink has the opposite effect. There the solute concentration falls, the
 water potential is increased, and water leaves the sieve tube. With the movement of
 water into the sieve tube at the source and out of it at the sink, the sugar molecules are
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carried passively by the water along the concentration gradient by a volume, or mass,
 fl ow between source and sink (Eschrich et al, 1972).
 Greek letter psi (Ψ), is used to express the water potential of a system,
 whether the system is in the form of the land where the plant samples, or in the form
 of a solution. Water potential is expressed in bars, in general, the potential value of
 water in plants have a smaller value of 0 bar, so as to have a negative value. Potential
 value of water in the cell and its value around the cell will affect the diffusion of
 water into and out of plant cells. In plant cells, there are three factors that determine
 the potential value of the water, the cell matrix, the solution in the vacuole and the
 hydrostatic pressure of the cell contents. This causes the water potential in plant cells
 can be divided into three components, namely the matrix potential, osmotic potential
 and pressure potential (Wilkins, 1992).
 According to Kosinski (2012). The fact that building turgor pressure can
 precisely balance osmotic inflow implies that the magnitude of these two forces can
 be expressed on the same scale. Turgor pressure and osmosis have been summarized
 into one concept called water potential. We can describe water potential with the
 following equation:
 ψ =ψs +ψp
 where ψ is water potential, ψp is pressure potential, and ψs is osmotic potential. All
 of these are expressed in units of pressure. The pressure units used here are bars
 (about 1 atmosphere). Water always moves from a higher water (more positive) water
 potential to a lower water potential. Looking at equation 1, we can see that even if a
 cell is very hyperosmotic to its surroundings and ψs is a large negative number,
 overall water potential can be brought to zero if ψp is a sufficiently large positive
 number. In other words, a high turgor pressure can balance a brisk osmotic inflow of
 water.
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CHAPTER IIIPRACTICUM METHOD
 A. Time and Place
 Day/Date : Thursday / March 21th 2013
 Time : 10.41 pm until 12.00 pm
 Place : Biology Laboratory 3rd floor , Makassar State University
 B. Tool And Material
 1. Tools :
 a. Microscope
 b. Cutter
 c. Object and deck glass
 d. Petri dish
 e. Tweezers
 2. Materials :
 a. Sucrose solution of the molalities , 0.10 M, 0.15 M, 0.20 M, 0.25M,
 0.30M, and 0.40M
 b. Leaves of Rhoe discolor
 C. Work Procedure
 1. Sucrose solution of the molalities , 0.10 M, 0.15 M, 0.20 M, 0.25M,
 0.30M, and 0.40M have been prepared for you. Place a few drops of each
 sucrose solution in a depression of a petri dish, one concentration to a
 depression.
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2. Peel the lower epidermis away from the midrib
 of the underside of a leaf of Rhoe discolor,
 preferably using the middle part of the leaf.
 Chilled leaves work best. Tearing the leaves
 across will usually leave a nice piece of the
 lower epidermis extending off the leaf, which ca
 be removed with forceps. Or you can gently
 snap it upward, and peel back the epidermis.
 3. Cut the peeled tissue into small pieces and drop
 1 piece into each depression containing a
 sucrose solution. Cover with a cover slip.
 4. Examine the tissue slice immediately with a compound (or dissecting )
 microscope, and then all of the incubated slice
 after 30-60 min. the water soluble pigment in the
 cytoplasm of the cells facilitates the
 determination of plasmolysis. To aid you in
 seeing the plasmolysis, you can initially
 compare the tissue incubated in the highest
 (0.4M) sucrose with the one incubated in the
 lowest (0.1M) sucrose
 5. Determine the concentration which causes incipient
 plasmolysis (i.e., when – 50% of the cell are
 plasmolyzed)
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6. Use the equation to convert the molality of the solution in (5) to
 atmospheres of osmotic potential (Ψπ) :
 -Ψπ = miRT
 Where : m = molality of the solution
 I = ionization constant for the solution ( for the sucrose
 this is 1 )
 R = the gas constant = 0.082057 liter-atmosphere / mole -
 °K
 T = absolute temperature in °K
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CHAPTER IVRESULT AND DISCUSSION
 A. Result
 1. Chardakov’s Method
 No Concentration of Sucrose Solution
 (M)
 Condition of “Blue Sucrose
 solution”
 1 0.10 ++
 2 0.15 +
 3 0.20 +
 4 0.25 +
 5 0.30 +
 6 0.40 +
 Notes:
 + = float
 ++ = drift
 +++ = sink
 2. Gravimetric technique
 a. Table
 No Concentration of
 Sucrose
 Initial weight
 (gram)
 Final weight
 (gram)
 1 0.10 0.30 0.20 0.67
 2 0.15 0.40 0.30 0.75
 3 0.20 0.30 0.25 0.83
 4 0.25 0.35 0.30 0.86
 5 0.30 0.30 0.25 0.83
 6 0.40 0.30 0.30 1.00
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b. Graphic
 B. Discussion
 1. Chardakov’s method
 Knowledge of potesial water on a tissue controlled plant is very
 very important, it is because by knowing the water potential of a plant
 tissue can be applied to the use of fertilizers on crops. We can provide
 fertilizer according to the dose without damaging plant cells. In this lab,
 we try to determine the water potential in the potato tuber. The choice of
 potatoes with some consideration of the potato tubers are easy to obtain,
 easy to make the cylinder rod to rod cork borer, and potato is a material
 composed of a homogeneous material, ie, parenchymal tissue that stores
 food reserves.
 From the above table it can be seen that after the remaining solution
 were tested with the initial solution, it can be seen that the concentrations
 of 0.10, 0.15; 0.20; 0.25; 0.30; 0.40 M, a solution that does not float
 testers only concentration of 0.1 M, the solution tester is drift. The
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solution with concentrations of 0.15; 0.20; 0.25; 0.30; 0.40 M are float.
 The test solution float means, osmotic potential solution is smaller than
 the tissue as if it meant sinking tester solution tuber tissue cells have been
 amended (the movement of water into the system). The test solution was
 drifted at a concentration of 0.10 M means no change or in a state of
 balance.
 In this experiment that has been done, the floats are generally
 showing smaller solution osmotic potential of the tissue. The trial
 involved or see if the volume will grow thick, dilute or diffuse
 immediately after soaking tubers used the tester that the test solution of
 methylene blue.
 More concentrated solutions have a lower water potential (more
 negative). So water will diffuse into the region or another solution until
 the pressure went up on a point that is until the water potential solution
 that is less concentrated. The solution is then concentrated piece of tissue
 will sink and float, if the tissue water potential equal to the potential of
 the solution. While the pieces of the tissue will float, if the greater
 potential tissue or dilute solution compared to water potential
 (Salisbury and Ross, 1995).
 Osmotic potential value in testing the remaining solution being
 floated is negative, where it was said that the water potential negative if
 the chemical potential of water in the system is lower than the reference
 chemical potential of pure water and in the water when the chemical
 potential is larger than the reference potential of pure water. The greater
 the concentration, the value osmotiknya getting smaller, and vice versa
 (Salisbury and Ross, 1995).
 2. Gravimetric technique
 Observations on water potential of plant tissue by using the potato tuber
 cylinders immersed in different concentrations of sucrose solution. The
 concentration of sucrose solution was made variable, to determine whether there
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are differences in water potential in the solution, which is the trigger of osmosis.
 It is assumed that the fluid from outside the cell Solanum tuberosum who will
 enter the cell cylindrical potato.
 Before we compare the relation of weight change and concentration of sucrose
 solution, we must calculate the number of weight change by use equation final
 weight per (/) initial weight.
 Seen from the table, weight changes potatoes with sucrose solution
 concentration is constant ie 0.10 M, 0.15 M, 0.20 M, 0.25 M, 0.30 M, and 0.40M
 respectively 0.67, 0.75, 0.83, 0.86, 0.83, and 1.00. from these data it can be said
 that the greater the concentration of sucrose the weight change that occurs the
 greater. But in concentration of 0.25M the change of weight is 0.83, this data not
 constant if comparing with other data, may be causes by error in data collection.
 This experiment is closely related to the events osmosis.
 Because potatoes are hypotonic and hypertonic sugar is, the water that is on the
 potato moves out so that the water content in potatoes is reduced. And the larger
 the solute is absorbed by the potato tuber, the greater the water out of the potato
 tuber. It is on the mark with the greater percentage reduction in tuber weight after
 a soak in a solution of sucrose and weigh again. And if it happens to plants that
 are actively growing, the plant may experience stress due to disruption of the
 process of water absorption. This occurs because the number of solutes inside the
 cell or tissue of the plant will increase the value of osmotic potential of the plant
 itself, and the lower the value of the water potential.
 Osmosis is the movement of solvent molecules (eg, water) from a liquid
 solution (hypotonic solution) to a solution that is more concentrated (hypertonic
 solution) through the membrane semipermiabel. Potential negative osmosis is
 always valuable. Since the zero point of potential osmosis purified water is taken
 from the free ion.
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CHAPTER IIICONCLUSSION
 A. Conclussion
 Based on the discussion, we can conclude that slice Rhoeo discolor leaf slice
 in sukrosa condensation have different plazmolyzed cell percentage. insipient
 plasmolysis cell percentage, only there are at sucrose concentration 0.30 M with
 percentage 50% and at condensation 0.40 M 75%. Cell experience of plasmolysis
 because is potential of water in the Rhoee discolor cell higher compared to is
 potential of water at sucrose concentration so that irrigate from within cell will
 go out to the condensation.
 B. Suggestion
 1. Better the laborant to attention the preparing materials.
 2. Better assistant to attention apprentice’s work in the laboratorium for optimal
 experiment.
 3. Apprentice do not trouble or disturb other apprentice.
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