
Eco-physiological factors

Temperature



Optimum, maximum and minimum 

temperature for vegetables



❖The temperature at which a plant can grow properly with storing a 

certain amount of carbohydrate and give a higher production is the 

optimum temperature for that crop.

❖In case of maximum and minimum temperature the photosynthesis 

is minimum, and respiration is maximum thus storing no 

carbohydrate and stunted vegetative growth.



Temperature range Effect

Lower than minimum Death of plant

Minimum temperature Photosynthesis and respiration at minimum rate, growth stunted, plant 

become weak (Photosynthesis/Respiration = 1)

Lower than optimum Photosynthesis and respiration moderate, store some carbohydrate, some 

vegetative growth takes place.

Optimum All bio-chemical reactions takes place normally, proper growth, 

development and reproduction (Photosynthesis/ respiration = >1)

Higher than optimum Photosynthesis at higher rate, respiration higher than optimum, use of 

stored carbohydrate, higher vegetative growth

Maximum Rate of photosynthesis and respiration is very high 

(Photosynthesis/Respiration = 1), growth some what stunted.

Higher than maximum Photosynthesis low, high respiration (Photosynthesis/ Respiration = <1), 

coagulate cloids, death of plant may occur.



Name of 

vegetable

Temperature (ºC) Name of 

vegetable

Temperature (ºC)

Min. Opt. Max. Min. Opt. Max.

Tomato, chili

Brinjal

Cucurbits

Cole crops

8

14

12

2

22-30

25-32

25-35

15-17

36

38

40

30

Spinach, Lettuce

Turnip

S. Potato

Potato

2

2

10

3

14-18

20-25

24-30

15-20

30

30

40

30



Effect of temperature on seedling growth

❖ After germination vegetable seedlings should be grown under a low

temperature (12-20ºC) to produce strong root system.

❖ At low temp. the rate of photosynthesis is higher than rate of respiration,

which helps to store carbohydrate in the seedlings that facilitated proper

establishment of seedlings in the field.

❖When tomato seedlings are grown 9-13 days at 13ºC, they produce flowers

earlier and maximum number of fruits, but when the plants grown at 18-

21ºC then flowers come later and produce a smaller number of fruits.



Effect of temperature on physiology of plants



Effect of temperature on vegetative growth

❖Development of economic parts is highly dependent on temp. in

many crops.

❖ In case of potato, a temp. of 20-24ºC is favorable for sprouting and

initial growth. For subsequent growth and tuberization, it requires 18-

20ºC temp. Above 30ºC tuber do not form.

❖ Carrot show good root development at 15-21ºC. In higher temp.,

roots tend to become stubby and in lower range, they become tapered

which may cause considerable loss.



Flowering, pollination and fruit set

BRINJAL :

❖ It requires long and warm growing season with a temperature 
range of 17-25°C for successful growth, fruit set and yield. 

❖ Fruit set is mostly influenced by the genotype. 

❖ In low temperature condition (10°C and below), sometimes ovary 
in the bud stage splits and deformed fruits are developed. 



Flowering, pollination and fruit set

CHILLI :

❖Both chilli and sweet pepper are tropical crops, but sweet pepper 
requires somewhat moderate temperature. 

❖Night temperature of 18- 20°C is ideal for fruit set and fruit 
development in chilli. 

❖High night temperature of 24°C and above causes flower drop. 

❖High day temperature condition (above 30°C) coupled with low 
light intensity leads to flower drop. 



Flowering, pollination and fruit set

POTATO :

➢ Flowering and subsequent fruit set in potato is the result of interaction between 

photoperiod and temperature. 

➢ Long day length (longer than 12 hours) coupled with cool temperature (10-

12°C) induces the emergence of inflorescence and results in subsequent fruit 

set. 



Flowering, pollination and fruit set

TOMATO :

➢ Extremely high temp. accompanied with wind reduces fruit set.

➢ Increases in temp. affect the yield parameters (fruit set, fruit size, weight and 

number of fruits/plant) and yield of tomato.



Sex Expression

➢ In general, high temp. induces male flowers, while low temp. induces female 

flowers.

➢ Watermelon plants cultivated in a green house at 43.5ºC day temp. produces only 

male flowers. When the plants are transferred from 18-20ºC to 8-11ºC,female 

flowers production are enhanced.

➢ In cucumber, temp. more than 27ºC tented to produce male flowers.

➢ In pumpkin, lowering the temp. from 30ºC to 10ºC give more female flowers.

➢ In ash gourd, low temp. 18.2 to 18.9ºC enhance female flower production.



Product Quality

TOMATO:

❖ Colour development is one of the important quality criteria of tomato. 

❖ At temperature below 10°C, both red and yellow colours do not develop. Ideal 

temperature range for the development of both red and yellow colours is 10-

25°C. 

❖ At high temperature above 30°C, red colour is suppressed but it redevelops 

when 30°C temperature is restored. 

❖ At 40°C, lycopene pigment is destroyed and no red colour is developed further 

resulting in yellow shoulders. 

❖ High temperature also causes scalding in fruits. 



CHILLI :

❖ High night temperature is responsible for the higher capsaicin content in the 

fruit. 

Product Quality



CAULIFLOWER:

❖ Occurrence of riceyness (development of small flower buds over curd) is often related 
to fluctuation in temperature both higher and lower than the optimum required for 
curding in a particular cultivar.

❖ High temperature is mostly responsible for riceyness. 

❖ High temperature exposure after curd formation can cause loose or leafy curd along 
with yellowing of the curds. 

Product Quality



CABBAGE :

❖ Traditional European cultivars do not form tight heads resulting in 

loose heads in the temperature above 18-20°C. 

❖ However, tropical cultivars of Japan are capable of forming tight heads 

at temperature regime of 25°C.

Product Quality



CARROT :

➢ In the European or temperate cultivars, proper orange colouration in the root is the 
prime quality consideration. 

➢ A temperature range of 16-21°C is the best for colour development. Synthesis of 
carotene (proportional to orange colouration) is decreased at temperature below 15°C 
and above 24°C. 

➢ However, intensity of colour increases with the age of the root.

➢ So, effect of temperature is to be considered with the age of the root in view. 

Product Quality



RADISH:

❖ Hot weather condition makes the root tough and pungent before reaching edible size, 

particularly, in temperate radish cultivars (Japanese radish and summer radish of 

temperate region). 

Product Quality



Product Quality

BEET :

❖ Good quality roots having high sugar content and dark internal colour throughout the 
root are produced under cool weather condition (15-18°C). 

❖ In warm weather (above 25°C) during growth period, the roots show alternate white 
and coloured rings when sliced which is called zoning of beet. 

❖ This disorder reduces the quality. 



Product Quality

SPINACH : 

❖ In moderate temperature (16-21°C), the leaves become lush green in colour, contain 
more sugar and dry matter which mark good quality. 

❖ In temperature condition of 25°C and above, leaves become yellow and contain less 
sugar and dry matter due to bolting tendency. 

❖ Leaf succulence is also hampered due to high temp. 



Product Quality

POTATO :

❖ Plant tissue commonly shows increase in sugar concentration at temperature below 

10°C. 

❖ For this reason, potatoes become undesirably sweeter when stored in cold storage at 

4-5°C temperature condition.

❖ Such sweetness is developed because in low temperature condition, enzymatic 

conversion of sugar to starch and sugar to CO2 + H2O + heat is reduced drastically 

in comparison to enzymatic conversion of starch to sugar. 



Incidence of diseases and pests

❖ Incidence of some diseases and insect pests are 

highly correlated with the prevailing atmospheric 

temperature and relative humidity.

❖ Late blight of potato and tomato: The fungus 

(Phytopthora infestans) rapidly multiplies under 

cool temperature (10-20°C) and high humidity 

(above 80% relative humidity) condition. 



Early Blight of Potato and Tomato:

➢ Infestation of this fungus (Alternaria sp.) is severe in comparatively high
temperature (20-25°C), dry weather and under intermittent rain condition.



BLACK ROT OF COLE CROPS :

❖ This bacterial disease caused by Xanthomonas campestris is particularly

destructive in warm and humid climate but is not pronounced in low

temperature condition.



FUSARIUM WILTS OF VEGETABLE CROPS:

❖ These diseases are incited by different f. sp. of the fungus Fusarium 

oxysporum.

❖ Optimum temperature range for the incidence of the disease is 18-

24°C.

❖ Growth of the fungus is inhibited at 35°C. 



White Fly :

❖ Population of this insect vector (Bemisia tebaci ) increases with the 
rise in temperature. 

❖ For this reason, incidence of leaf curl virus in tomato, yellow vein 
mosaic virus in okra, etc., is low when they are grown in 
comparatively low temperature condition. 



APHID :

➢ Population of this virus vector (Myzus persicae) increases with the 

rise in temperature at the onset of spring.



Eco-physiological factors

Light effects



The performance of crops is influenced by three aspects of light

❖i. Intensity of light

❖ii. Quality of light

❖iii. Duration of light



❖ Light in an electromagnetic radiation which is a form of kinetic energy.

❖ Its properties may be studied in two aspects, viz, i) the particle and ii) the 

electromagnetic

❖ According to the particle concept, light comes from the sun in the form of discreet 

units or tiny particles called quanta or photons.

❖ According to the electromagnetic concept, the tiny photons exhibit the properties of 

waves, properties of length and frequency.



❖Light is an integral part of the photosynthetic reaction in that it provides the 
energy for the combination of carbon dioxides and water in the formation of 
the first manufactured compounds. 

❖Therefore, the greater the amount of light available with other conditions 
favourable, the greater the rate of gross photosynthesis and the amount of 
carbohydrates available for plant growth and development 




