
 

 

 

 

 

 

Light, Temperature and rainfall 

The ecological factors that affect the growth of plants and determine the nature of 

plant communities are divided into three types. 

The three types of ecological factors are: (1) Climatic factors which include 

rainfall, wind, temperature and light (2) Physiographic factors which include 

altitude, effect of steepness and sunlight on Monday vegetation and direction of 

slopes (3) Biotic factors which include interrelationship between different plants of 

a particular area, interrelationship between plants and animals occupying the same 

area and interrelationship between soil microorganisms and plants. 

Climatic Factors: 
The important climatic factors of a region are rainfall, wind, temperature, and light. 

Of these climatic factors each one individually contributes to the general and 

overall effect of climate by influencing the life processes of plants which constitute 

the vegetation. 

(A) Rainfall and Other Atmospheric Precipitations: 
Rainfall affects indirectly through the medium of other ecological factors. As it 

directly affects the amount of available soil water, the annual rainfall is a major 

factor in determining the distribution of plants. Many plants like epiphytes and 

lithophytes have no source of water other than direct atmospheric precipitations. 

Such plants have special organs for the absorption of water from atmospheric 
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precipitation. For instance, occurrence of aerial roots with special water absorbing 

spongy tissue called velamen. 

The deposition of dew in areas with scanty rainfall is of great importance to 

maintain vegetation. In the sub-tropical tracts which receive only negligible 

amount of rains, strong deposition of dew takes place during dry season. Breazeale 

(1950) has quoted instances when the leaves of certain plants absorb water from 

saturated atmosphere, and this water exudes through the roots into the surrounding 

soil which, consequently, may attain field capacity. 

Too much rainfall in a particular region determines the type of vegetation not only 

pertaining to that of humid climate but also types of plants with adaptation for soil 

percolated with water and against heavy showers. For instance, leaves of the plants 

growing in equatorial forests have drip-tip and furrows so that excess of water can 

immediately be removed. The moist climate increases the longevity of plants and 

their leaves, whereas the dry climate shortens the vegetative period, checks 

blooming, setting of fruits and maturation of seeds. Aridity also enhances the 

resting period. 

Temperature is perhaps the most important environmental factor which determines 

the effectiveness of rainfall. Light rains in hot, dry weather will usually have no 

effect upon the soil moisture content, for the water does not get down to the roots, 

and quickly evaporates from the soil surface. Heavy rains of short duration may 

also have little effect upon soil moisture, for the runoff may be great. 

(B) Wind: 
Wind is also an important ecological factor which affects both directly and 

indirectly. The direct effects of wind are to be seen in the regions which are quite 

often exposed to violent winds. Violent winds often break off twigs or branches of 

plants and sometimes even uproot the trees and shrubs. Such an effect of wind 

often prevents the growing of larger trees above a certain height. The vegetation of 

such areas is mostly composed of species which have a prostrate habit of growth 

and a tenacious underground root or rhizome system. 

 



Larger plants which are

such condition have following

(i) Their trunk and branches are often bent,

(ii) The branching is irregular,

(iii) The crown presents a very peculiar shape, and

(iv) The leaves are smaller than us

cushioned growth in plants

(v) some plants that grow in areas subjected to strong wind all the year round 

develop an overall shape that offers least resistance to wind.

Thus growth is restricted on the side on which wind effect is most. Its effect is 

quite common on sea cost and mountain plants as there the wind is more effective 

in killing buds and thereby checking branch development on windward side (Fig. 

1.2). 

Indirect effects of wind are more significant. Wind velocity has great effect on the 

rate of transpiration of plants. As the fast blowing air currents remove layers of 

humid air from the vicinity of leaf surface, rate of transpiration markedly increases. 

With the increasing altitu

of transpiration. Plants growing at higher altitudes show stunted growth because of 

the effects of wind. 

The plants growing at lower altitudes have less chances of being put to the effects 

of violent winds and undergoing excessive transpiration due to wind action. On 
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account of the wind action, the height at which a plant can grow depends on its 

ability to absorb and transport water rapidly enough to replace that lost as a result 

of transpiration. A plant cannot survive under conditions where loss of water by 

transpiration is greater than gain in water by absorption from the soil. 

Wind action will be most severe when soil temperature is extremely low. Very low 

temperature of soil almost or entirely arrests the absorption of water by the roots. 

While a majority of plants are very sensitive to wind actions, some show great 

degree of adaptability. For instance, Vaccinium myrtillus is a comparatively large 

bush two to three feet high under normal conditions, while growing on high 

mountains develops underground rhizome and root system and its aerial branches 

do not project more than an inch above the soil surface. 

(C) Temperature: 
Temperature is the “master factor” in the distribution of vegetation over the earth, 

though its action is always interwoven with those of light and water. Temperature 

influences almost all activities of plants—photosynthesis, respiration, absorption of 

water, transpiration, germination, growth and even reproduction. 

Direct Effect of Temperature: 
Temperature, as a habitat factor, may operate directly or indirectly. 

Directly it operates in two important ways: 

(i) It affects the rate of different physiological processes of the plants and 

consequently influences their germination, rate of growth and development. 

(ii) Temperature range and fluctuations in an area go a long way in determining the 

kind of plants which will be able to grow and survive in that area. Plants greatly 

vary in their tolerance to withstand a particular range of temperature and its 

fluctuations. 

Indirect Effect of Temperature: 
Temperature operates indirectly through its influence on soil factors and other 

climatic factors. For instance, the rise in atmospheric temperature accelerates the 

rate of transpiration through its action on saturation-deficit of the air. 

Another very important indirect effect of temperature which has significant effect 

on the vegetation of hilly areas is commonly known as cold air drainage. During 



spring and summer nights, the air in the close proximity of hill tops and upper hill 

slopes is cooled by radiation. This cool air flows down into the valley and lower 

hills where it brings about extreme cooling or even freezing. 

Cold air drainage is an important factor in determining the distribution of particular 

plant communities in hilly regions. The ability to survive freezing temperatures 

varies greatly in different species and is one of the important factors which 

determine northward and altitudinal distribution. 

A species also frequently includes geographic races which vary in their ability to 

withstand freezing. The ability to withstand freezing is commonly referred to as 

frost resistance or frost hardiness. Low temperature may affect plants both during 

the dormant stage and in the stage of active growth. 

Winter injury may result in damage to the roots, bark and buds and even death of 

the plant. The death of plants when exposed to freezing temperature is not simply 

due to the direct effect of low temperature but is the result of formation of ice in 

plant tissues. 

Adaptations against Changing Thermal Conditions: 
Many plants have various means to guard against changes in thermal conditions. 

For instance, plants growing on the eastern side of a forest often suffer from night 

frosts where the sun rays strike them early in the morning. As an adaptation against 

frost the starch changes into fat during autumn. The fatty oil in the form of 

emulsion depresses the freezing point and increases the power of resistance to 

frost. 

Again during winters the insoluble organic reserves may transform into dissolved 

substances like sugars which depress the freezing point of plant tissues and thus 

prevent any lethal injury. Presence of such substances like sugars, oil and resinous 

bodies in the protoplasm greatly enhances the ability of cells to withstand extremes 

of temperature. 

Excess of water in plant tissues adversely affects the ability of plant to withstand 

extremes of temperature. For this reason the young shoots of temperate trees which 

contain plenty of water suffer from late frosts but the older shoots are not damaged. 



Similarly the dry seeds can withstand a temperature as high as 100°C but if they 

are soaked in water they cannot endure temperature higher than 70oC. 

In certain cases plants develop special structures to protect their delicate organs 

against extremes of temperature. For example, a number of arctic and alpine plants 

have a grey cotton-like hairy outgrowth. Buds are protected by bud scales and 

hairy envelop. 

Effects of High Temperature: 
The effects of high temperature are altogether different. Besides increasing the rate 

of transpiration and affecting the soil water contents, high temperature has certain 

other injurious effects which may consequently result in the death of the plant. If 

temperature rises above maximum limits, the plant becomes inactive, and may 

develop choruses. 

High temperature tremendously increases the rate of respiration and plant may die 

of starvation. Plants are variously adapted to withstand high temperature. Plants 

growing in extremely warmer regions are usually succulent, their leaves very much 

reduced and stomata are sunken and covered with hairy outgrowths. 

In general, the effects of temperature are more obvious when considered from the 

wider point of view of plant geography rather than only plant ecology. 

Temperature normally does not affect the types of plant communities to be found 

in a particular area so much as it determines the species present. 

Limits of Atmospheric Temperature: 
A temperature that is most supporting to reproduction, seed germination, growth 

and development is called optimum temperature. Life activities of other organisms 

are at their best during optimum temperature range. 

However, organism can still survive, though with low efficiency, at a temperature 

below (minimum) or above (maximum) the optimum temperature. Most organisms 

tolerate temperatures 0°C to 50°C. Generally, 25°C (±5) is optimum for a large 

number of organisms. 

 

 

 



Depending upon the response of plants to temperature of environment, the 

entire vegetation of the earth can be divided into following four classes: 

1. Megatherms: 

Plants which require more or less constant high temperature throughout the year 

for their optimal growth and development, e.g., dominant vegetation of tropical 

rain forests. 

2. Mesotherms: 

These plants are capable of enduring considerably lower temperature during some 

period of the year such as winter months, followed by high temperature, such as 

during summers. Many plants of tropical, subtropical regions of the world can be 

included in this class, e.g., vegetation of tropical deciduous forests. 

3. Microtherms: 

Plants of temperate regions of the earth need much lower temperatures for their 

growth and development. These plants are incapable of enduring high temperatures 

even for a few months of the year. All high altitude plants (upto about 3600 

metres) of the tropical and subtropical regions can also be included in this group, 

e.g., mixed coniferous forest. 

4. Hekistotherms: 

These plants are restricted only to arctic and alpine regions above 4800 metres in 

tropics and above 3600 metres in the temperate zones of the world. The plants have 

the lowest thermal requirement and they are also adapted to short summer which 

prevails in the extreme temperate regions of the world. They endure long and 

extremely cold winter months without any permanent injury, e.g., alpine 

vegetation. 

(D) Light: 
Light is the primary factor in photosynthesis and flowering. It is evident, therefore, 

that light has a very profound ecological importance. The study of light as an 

ecological factor is complicated by the fact that the sun emits not only the light 

rays used for assimilation, but in addition heat rays and ultraviolet rays, both of 

which influence many other processes in the plant. The table given below gives 

some idea of the action of different parts of the spectrum upon the living plant. 
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Many species of plants are shade tolerant (Heliophobous plants or sciophytes), 

they are capable to survive and grow in low light intensity, while others are shade 

intolerant (photophilous plants or heliophytes) which require high light intensity 

for growth and survival. In certain cases 50 per cent of full sunlight is needed. 

Shade tolerance plays a significantly important role in forest plants where their 

seedlings must become established in very poor light conditions on the floor of the 

forest. Although shade tolerance is an important factor in determining the 

establishment of a species in a particular area, availability of soil water and 

essential elements are equally important. 

Shade conditions are always invariably associated with increased atmospheric 

humidity, as compared with conditions of full light. Plants grown under shade 

show certain peculiar anatomical features which distinguish them from plants 

grown in full light. 
 


