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ABSTRACT 
Plant physiology is the study of the internal processes of plants, including how they grow, develop, 

reproduce, and respond to their environment. It is a broad and interdisciplinary field that 

encompasses a wide range of topics, such as photosynthesis, respiration, plant nutrition, plant 

hormone functions, tropisms, nastic movements, photoperiodism, photomorphogenesis, circadian 

rhythms, environmental stress physiology, seed germination, dormancy, and stomata function and 

transpiration. 

Photosynthesis is the process by which plants use sunlight to convert water and carbon dioxide 

into oxygen and glucose. Glucose is a type of sugar that plants use as an energy source. 

Photosynthesis takes place in the chloroplasts of plant cells, which are specialized organelles that 

contain chlorophyll, a green pigment that absorbs sunlight. 

The process of photosynthesis can be divided into two main stages: the light reactions and the 

Calvin cycle. In the light reactions, sunlight is used to split water molecules into hydrogen and 

oxygen. The oxygen is released into the atmosphere, while the hydrogen is used to produce 

NADPH and ATP, two energy-carrying molecules. 
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INTRODUCTION 

In the Calvin cycle, carbon dioxide is fixed into glucose using the energy from NADPH and ATP. 

The Calvin cycle is a complex process that involves a series of enzymatic reactions. 

Photosynthesis is essential for life on Earth. It provides the oxygen that we breathe and the food 

that we eat. It is also the basis of the food chain, as all animals rely directly or indirectly on plants 

for their food. 

Respiration is the process by which plants break down glucose to produce energy. Respiration 

takes place in all plant cells, but it is particularly important in cells that are actively growing or 

dividing. 

Respiration can be divided into two main stages: glycolysis and the Krebs cycle. In glycolysis, 

glucose is broken down into pyruvate, a three-carbon molecule, and ATP is produced. In the Krebs 

cycle, pyruvate is broken down into carbon dioxide and water, and more ATP is produced. 

Respiration is essential for plant growth and development. It provides the energy that plants need 

to build new cells and tissues, and to carry out all of their other life processes. 

Plants need a variety of nutrients in order to grow and develop. The most important nutrients for 

plants are nitrogen, phosphorus, and potassium. These nutrients are essential for photosynthesis, 

respiration, and other plant processes. 

Plants obtain nutrients from the soil and from the air. Nitrogen can be obtained from the soil in the 

form of nitrate or ammonium ions. Phosphorus and potassium can be obtained from the soil in the 

form of phosphate and potassium ions. 

Plants can also obtain nitrogen from the air through a process called nitrogen fixation. Nitrogen 

fixation is carried out by specialized bacteria that live in the roots of certain plants, such as 

legumes. 

Plant hormones are chemical substances that regulate plant growth and development. There are six 

main types of plant hormones: auxins, gibberellins, cytokinins, ethylene, abscisic acid, and 

brassinosteroids. 

Auxins are responsible for stem elongation, root growth, and cell division. Gibberellins are 

responsible for stem elongation, leaf growth, and flowering. Cytokinins promote cell division and  

mailto:iajesm2014@gmail.com


International Advance Journal of Engineering, Science and Management (IAJESM)  
January-June 2023, Submitted in March 2023, iajesm2014@gmail.com, ISSN -2393-8048 

 Multidisciplinary Indexed/Peer Reviewed Journal. SJIF Impact Factor 2023 =6.753 

Volume-19, Issue-II  63 

 

cell growth. Ethylene is responsible for fruit ripening, leaf senescence, and abscission. Abscisic 

acid inhibits growth and promotes dormancy. Brassinosteroids promote cell elongation and cell 

division. 

Plant hormones work by binding to specific receptors on plant cells. Once a plant hormone binds 

to a receptor, it triggers a signaling cascade that leads to changes in gene expression and cell 

behavior. 

Tropisms are plant movements that are directed by a stimulus from the environment. The most 

common types of tropisms are phototropism, gravitropism, and thigmotropism. 

Phototropism is the movement of plants towards light. Gravitropism is the movement of plants 

towards gravity. Thigmotropism is the movement of plants in response to touch. 

Tropisms are mediated by plant hormones. For example, phototropism is mediated by auxin. Auxin 

accumulates on the shaded side of a plant stem, causing the cells on that side to grow more slowly. 

This results in the stem bending towards the light. 

Nastic movements are plant movements that are not directed by a stimulus from the environment. 

The most common type of nastic movement is the opening and closing of stomata. 

Stomata are tiny pores on the surface of plant leaves. They allow for gas exchange between the 

plant and the environment. Stomata open and close in response to a variety of factors, such as light, 

temperature, and humidity. 

Another type of nastic movement is the sleep movement of leaves. Some plants, such as legumes, 

have leaves that fold together at night. This is thought to be a way to reduce water loss. 

Plant Physiology 

Plant physiology is the study of the physiological processes that occur in plants. It is a broad and 

complex field that encompasses a wide range of topics, including plant metabolism, growth, 

development, reproduction, and response to environmental stimuli. 

All plants are made up of cells. Plant cells are similar to animal cells in many ways, but they also 

have some unique features. For example, plant cells have a cell wall, which is a rigid outer layer 

that provides support and protection. Plant cells also contain chloroplasts, which are organelles 

that use sunlight to convert carbon dioxide and water into sugar and oxygen. 

Plant tissues are groups of cells that work together to perform a specific function. There are three 

main types of plant tissues: 

Meristematic tissues: These tissues are responsible for plant growth and development. 

Meristematic tissues are found in the tips of roots and shoots, and in other areas of the plant where 

new growth is occurring. 

Dermal tissues: These tissues cover the surface of the plant and protect it from the environment. 

Dermal tissues include the epidermis, which is the outermost layer of the plant, and the periderm, 

which is a layer of cork that develops on older stems and roots. 

Vascular tissues: These tissues transport water, nutrients, and other substances throughout the 

plant. The two main types of vascular tissues are xylem and phloem. Xylem transports water and 

minerals from the roots to the rest of the plant. Phloem transports sugar and other organic 

compounds from the leaves to the rest of the plant. 

Metabolism is the sum of all the chemical reactions that occur in a living organism. Plant 

metabolism is essential for plant growth, development, reproduction, and response to 

environmental stimuli. 

There are two main types of plant metabolism: 

Photosynthesis: Photosynthesis is the process by which plants use sunlight to convert carbon 

dioxide and water into sugar and oxygen. Photosynthesis occurs in the chloroplasts of plant cells. 

Respiration: Respiration is the process by which plants break down sugar to release energy. 
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Respiration occurs in all plant cells, but it is most active in the roots and shoots. 

Plant growth and development is a complex process that is regulated by a variety of factors, 

including genetics, hormones, and the environment. 

Plant growth can be divided into two main phases: 

Primary growth: Primary growth is the elongation of plant roots and shoots. Primary growth is 

driven by the activity of meristematic tissues. 

Secondary growth: Secondary growth is the thickening of plant stems and roots. Secondary 

growth is driven by the activity of vascular cambium and cork cambium. 

Plant reproduction can be sexual or asexual. 

Sexual reproduction involves the fusion of male and female gametes to form a zygote. The zygote 

develops into a seed, which contains an embryo and a supply of food. When the seed germinates, 

the embryo develops into a new plant. 

Asexual reproduction involves the production of new plants from a single parent plant. Asexual 

reproduction can occur through a variety of mechanisms, including budding, vegetative 

propagation, and spore production. 

Plants are constantly responding to environmental stimuli, such as light, gravity, water, and 

nutrients. 

Plants use photoreceptors to detect light. Photoreceptors regulate a variety of plant processes, 

including photosynthesis, growth, and flowering. 

Plants use gravity sensors to sense gravity. Gravity sensors regulate the growth of roots and shoots. 

Plants use water and nutrient sensors to detect the availability of water and nutrients. Water and 

nutrient sensors regulate the opening and closing of stomata, which are pores on the surface of 

plant leaves that control water and gas exchange. 

Plant physiology is essential for agriculture. By understanding the physiological processes that 

occur in plants, scientists can develop new and improved agricultural practices. For example, 

scientists can develop new crop varieties that are more resistant to pests and diseases, or that can 

grow in less favorable conditions. 

Plant physiology also plays an important role in the environment. Plants play a vital role in the 

global carbon cycle, and they help to clean the air and water. By understanding the physiological 

processes that occur in plants, scientists can develop strategies to protect and manage plant 

resources. 

Plant physiology is a broad and complex field that encompasses a wide range of topics. However, 

it is also a field that is essential for agriculture and the environment. By understanding the 

physiological processes that occur in plants, scientists can develop new and improved ways to 

grow food, protect plant resources, and mitigate the effects of climate change. 

Respiration is the process by which plants break down glucose to release energy. This energy is 

used to power all of the plant's cellular activities, including growth, reproduction, and defense 

against disease. 

Plants need a variety of nutrients to grow and thrive. These nutrients include nitrogen, phosphorus, 

potassium, calcium, magnesium, sulfur, iron, zinc, manganese, copper, boron, and molybdenum. 

Plants can obtain these nutrients from the soil and from the air. 

Plant hormones are chemical messengers that regulate a wide range of plant processes, including 

growth, development, and reproduction. There are five major classes of plant hormones: auxins, 

gibberellins, cytokinins, abscisic acid, and ethylene. 

DISCUSSION 

Tropisms are plant growth movements that are directed by an external stimulus. For example, 
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phototropism is the growth of a plant towards light. Other examples of tropisms include geotropism 

(growth towards gravity) and hydrotropism (growth towards water). 

Nastic movements are plant growth movements that are not directed by an external stimulus. 

Instead, they are triggered by internal factors, such as the time of day or the amount of water in 

the plant. For example, nyctinasty is the opening and closing of flowers at night and day, 

respectively. 

Photoperiodism is the response of plants to the length of the day. Some plants flower only when 

the days are long (long-day plants), while others flower only when the days are short (short-day 

plants). Still other plants are day-neutral and flower regardless of the day length. 

Photomorphogenesis is the effect of light on plant growth and development. Light regulates a 

variety of plant processes, including seed germination, stem elongation, and leaf expansion. 

Circadian rhythms are daily cycles of activity and rest that occur in many organisms, including 

plants. Circadian rhythms are regulated by an internal clock that is entrained to the light-dark cycle. 

Environmental stress physiology is the study of how plants respond to environmental stresses, such 

as drought, salinity, and cold. Plants have developed a variety of mechanisms to cope with 

environmental stresses, including changes in their physiology and metabolism. 

Seed germination is the process by which a seed develops into a seedling. Germination requires 

the presence of water, oxygen, and a suitable temperature. 

Dormancy is a state of suspended development. Seeds, buds, and other plant parts can enter 

dormancy to survive unfavorable environmental conditions. 

Stomata are tiny pores on the surface of leaves that allow for the exchange of gases and water 

vapor between the plant and the environment. Transpiration is the loss of water vapor from plants 

through the stomata. 

Plant physiology is essential for understanding and improving agricultural production. For 

example, knowledge of plant nutrition can help farmers to fertilize their crops more efficiently. 

Knowledge of plant stress physiology can help farmers to develop crop varieties that are more 

resistant to drought, salinity, and other environmental stresses. 

Plant physiology is also important for biotechnology. For example, plant physiologists are working 

to develop genetically modified crops that are more productive, more nutritious, and more resistant 

to pests and diseases. 

Conclusion 

Plant physiology is a vast and complex field that encompasses a wide range of topics. However, 

the fundamental principles of plant physiology are the same for all plants, regardless of their 

species or habitat. By understanding the physiological processes that occur within plants, we can 

better manage our natural resources and develop new ways to improve crop production and human 

health. 
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