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SUMMARY

Theeffectsof different thermal regimeson yield attributesand yield of tomato genotypessown at four
different dateswer estudied and ther mal sensitivity analysisof thesamewaswor ked out. Thetemperature
tolerance of thetomato genotypeshasbeen wor ked out on thebasisof crop duration under four different
ther mal environmentsby using Thermal Sensitivity Index. Thetomato genotypesat differ ent sowing
dateswereevaluated on thebasisof TSI and it wasobserved that NS-815 was moder ately tolerant
wher easPunjab chhauhar a, Pusa ear| dwarf, Pusaruby and Punjab kesri weremoder ately susceptible
tothermal stress. It was observed that D, (25" September) sowing recor ded higher yield at aver age
maximum 30°C temperature and minimum 12°C temperature. Wher eas average maximum 35°C
temper atureand minimum temper atur e 16°C temper atur eduring maturity period led to50% decrease
inyield per plant*andyield ha'in D, (10" November sowing). Thustheaver ageincreasein temperature
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I n Chattisgarh plains, a large number of
progressive farmers grow vegetables in
rabi season that follows rice crop. Tomato is
important usually planted in the 3 week of
October. Vegetable of this region and when
fields are occupied by rice crop, tomato
planting is possible in the 39 week of
November.

Tomato processing i.e. conversion of
tomato into pulp for exportisamajor industry
in this region. But due to the short span of
winter particularly in Raipur, the atmospheric
temperature shoots up February onwards
causing a drastic reduction in tomato
production and hence hampers the tomato
supply to these units. Thus, the increasing
temperature reduces the duration of each
developmental stage of the crop. Hence it is
necessary to develop a yard stick or a
measuring unit to assessthe thermal sensitivity
of tomato crop.

The growth and development of any crop
including tomato isinfluenced by three major
regimesviz moisture, thermal and light regime.
Under irrigated conditions the influence of
moisture nullified. The thermal regime
influences the developmental activities while
light regime influencesthe growth of the corp.
In the latitude belt of 18-22°N the winter span
is less and temperature fluctuations are very
high, as a result of this thermal stress, the

by 5°C caused 50 % reduction inyield of tomato crop.

production potential of the crop is adversely
affected in the state.

The short span of winter in Raipur that
causes a thermal stress during rabi season
reduces the duration of developmental stage
and thereby the crop productivity. Besidesthis,
the quality (size, and shape of fruit) and fruit
weight decreases abruptly. In view of this an
experiment was conducted to study the
influence of different thermal regimes on
different tomato genotypes and to assess the
thermal sensitivity of the crop.

MATERIALS AND METHODS

A field experiment was conducted during
rabi season of 2001-2002 at the Research
Farm of IndiraGandhi Agricultural University,
Raipur (C.G.) on tomato genotypes. The
climate of the region was sub-humid type and
varied from moist sub humid to semi arid with
an annual rainfall of 1280 mm. Five tomato
verities were selected for the experiment of
which onewashybrid. Four different planting
dates were aimed at providing different
thermal environmentsto tomato plantsduring
various developmental stages i.e. from
fertilization to maturity. The detailsregarding
the main plot treatments and sub plot
treatments are discussed below.
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Main plot treatments (Dates of sowing):

Sr. No Date of sowing Notation
1. 25" September D,
2. 10" October D,
3. 25" October D;
4, 10" November D,
Sub plot treatments (Tomato genotypes):
Sr. No Tomato genotypes
1. NS-815 (Hybrid)
2. Punjab chhauhara
3. Pusa early dwarf
4. Pusa ruby
5. Punjab kesri

Observations regarding number of fruits per plants,
fruit weight, mean fruit weight and fruit yield were
recorded selecting ten plants from each plot of the five
tomato genotypes. M aximum and minimum temperature
were recorded using Stevenson’s screen installed at centre
of thefield. Thermal sensitivity index (TSI) was worked
out for the varioustomato genotypes on the basis of crop
duration i.e. from sowing to maturity of the crop. The
TSI valueswere used for rating thermal sengitivity ranging
from < 5 to >15 and the genotypes under study were
grouped on the basisof their sensitivity thethermal stress.
Thus TSI was used as a parameter to estimate variability
in duration of the crop under different thermal
environments.

Using the variation from sowing to last picking under
different dates of sowing the thermal sensitivity index
(TSl) has been devel oped to assesthe thermal sensitivity
of tomato.

Tol = Range of duration « 100

Average duration

Based on TSI thethermal sensitivity was categorized
as follows-

TSI value Thermal sensitivity
<5 Tolerant

5-10 Moderately tolerant
1- 15 Moderately susceptible
>15 Susceptible

RESULTS AND DISCUSSION
Number of fruits plants?:

The data pertaining to the number of fruits produced
by the plantsisgiveninthe Table 1. In all the number of
fruit plant* decreased in D,(10" October), D,
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(25"October ) and D, (10" November) sowing dates as
compared to D, (25" September) sowing which can be
attributed to the thermal stress during the flowering and
fruit setting period of the crop due to delayed sowing.
However, the genotypes NS-815, Punjab chhauharaand
Punjab kesri produced greater number of fruitsin D, (25"
October) sowing as compared to D (25" September)
sowing which was due to favourable thermal conditions
during flowering and fruit setting period. The genotype
NS-815 Punjab chhauhara, Pusa early dwarf, Pusa ruby
and Punjab kesari showed decrease in number of fruits
plantstfrom 31.4t0 22.90, 43.80t0 26.80, 32.00t0 44.60,
38.02 to 20.70 and 25.40 to 19.10, respectively from
D1(25" September) to D,(10™ November) sowing.

The per cent decrease in humber of fruits plants?
was found to be higher in D, (10" November) sowing as
compared to D, (25" September) sowing among all the
genotypes. But it was found to be maximum decrease in
10" November sowing in Pusa ruby followed by Punjab
chhauhara, NS-815, Punjab kesri and Pusa early dwarf.
Similar resultswere al so obtained by Kalloo (1996) and
Marey and Michael (1996). More and Thomas (1952)
reported higher temperature limits the production where
days are warmer than 32°C and nights are warmer than
21°C. Because of the higher temperature fruit set is an
important limiting factor for tomato productionintropics.

Total fruit yield plants?:

Thefruit yield (g) plants? under four dates of sowing
of five varieties are a'so shown in Table 1. It is obvious
that the fruit yield drastically decreased in D, (10"
November) sowing as compared to D, (25" September)
sowing i.e. from 1671.90 g to 631.3 g plants? in Pusa
ruby followed by Pusa early dwarf 1452 g to 696.40 g
plants?, Punjab chhauhara (1576.40 g to 759.70 g
plants?), Punjab kesri (1661.16 g to 811.50 g plants?)
and NS-815 (1807.60 g to 903.40 g plants?). The same
trend was observed in case of 10" October (D,) sowing
in al varieties due to the higher temperature during
maturity periodi.e. first pickingtolast picking. ButinD,
(25" October) sowing there was slight increase in wet
plants?in varieties, Punjab kesri , Punjab chhauharaand
NS-815. During fruiting period, there was severe winter
that’s why number of fruit per plant was increased.

Mean fruit weight in all the five varieties decreased
right from D, to D, inall dates of sowinginall varieties.
Highest fruit wet was decreased in D, (10" November)
for all varieties followed by D, (25" October) and D,
(10™" October) due to highest average maximum
temperature (35°C) and minimum (16°C) temperature.
This clearly indicate that higher temperature effects the
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Table 1 : Effect of different thermal environments on number of fruits plant™ mean fruit weight (g) and fruit yield hectare’(q) \

Dates of sowing Number of fruit plant>  Mean fruit weight (q) Fruit yield plant™(g) Yield hectare (q)
NS-815

D, 314 57.6 1,807.6 723.0
D, 28.7(8.6) 52.9(8.1) 1,521.1(15.8) 608.4(15.9)
D3 36.4(15.9) 48.7(15.5) 1,770.8(2.0) 708.3(2.0)
D, 22.9(27.2) 39.5(31.3) 903.4(50.0) 361.4(50.0)
Punjab chhauhara

D, 438 36.0 1,576.4 630.5
D, 33.4(23.7) 29.5(18.0) 985.7(37.5) 394.3(37.5)
D3 42.9(2.1) 28.3(21.2) 1,215.7(22.9) 486.3(22.9)
D, 26.8(38.8) 28.3(21.3) 758.7(51.9) 303.5(51.9)
Pusa early dwarf

D, 32.0 454 1,452.1 580.8
D, 29.4(8.1) 44.0(3.0) 1,296.9(10.7) 518.8 (10.7)
D; 30.9(3.4) 33.1(27.1) 1,023.5(29.5) 409.4(29.5)
D, 24.6(23.1) 28.3(37.6) 696.4 (52.0) 278.6(52)
Pusa ruby

D, 38.2 43.7 1,671.9 668.7
D, 27.3(28.5) 41.8(4.5) 1,142.1(31.7) 456.8(31.7)
D3 34.0(11.0) 32.6(25.5) 1,109.0(33.7) 443.6(33.7)
D, 20.7(45.8) 30.5(30.20) 631.3(62.2) 252.1(62.2)
Punjab kesri

D, 254 62.8 1,661.1 664.4
D, 28.0(10.2) 57.4(8.6) 1,610.3(3.1) 644.1(3.1)
D3 35.9(+41.3) 45.4(27.6) 1,633.5(1.7) 653.4(1.7)
D, 19.1(24.8) 42.4(32.5) 811.5(51.1) 324.6(51.1)

*(Vauesin parenthesisindicate per cent decreasein yield)

thermal stress. The result colaborates with the findings
of Rgjan (1989).

The fruit yield hectare™:

Thefruit yield hectare under four dates of sowing
of fivevarieties from Table 1 has been observed that the
yield hectare ! among different tomato vari eties decreased
with different dates of sowing. Theyield pattern of NS-
815, Punjab chhauhara and Punjab kesri was different
than Pusa early dwarf and Pusa ruby. In earlier three
verities maximum yield was recorded with third date as
compared to second sowing date, whiletheyield of Pusa
early dwarf and Pusa ruby decreased under al sowing
date as compared to D, (25" September). This clearly
indicatesthat thermal sensitivity of varietiesvaried with
different thermal environments. The highest yield was
notedinall thefivevarietiesin D, (25" September) sowing
followed by D, (10" October) , D,(25" October) and
D, (10" November). In D, (25" October) sowing less
reduction observed dueto the sustained winter condition
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Plant®— Per Plant

during the flowering to fruit setting period. Theyield in
case of Pusa ruby decreased from 668.7 to 252.5 q.
hectare* fromD, (25" September) to D, (10" November)
and in Pusa early dwarf the yield decreased from 580.8
to 278.6 g. hectare®. In other three verities it was
decreased from 664.4 to 324.6 g hectare™ in Punjab kesri,
Punjab chhauhara from 630.5 to 303.5 q hectare® and
from 723.0 to 361.40 g hectare® and NS-815. D, (25"
September) sowing was the best for all the varieties but
in D, (10" November) sowing yield drastically reduced
dueto higher temperature during maturity period.

The per cent decrease from sowing D, (10"
November) as compared to D, (25" September) in case
of Pusaruby 62.2 % followed by Pusaearly dwarf 25.0%,
Punjab chhauhara 51.9%,Punjab kesri 51.1% and NS-
815 50%. This clearly indicates that higher temperature
has effect on the tomato production during growth and
development stage. During development stage
temperatureisadetrimental factor. Rajan (1989) infield
experiment also reported similar yield due to higher

*HIND INSTITUTE OF SCIENCE AND TECHNOLOGY*



GN. GOTE Anp PR. PADGHAN 161

maximum and minimum temperature and bright sunshine
as compared to December planted crop.

Crop duration and thermal sensitivity analysis:

The crop duration (number of days) from sowing to
last picking under the four dates of sowing of the five
tomato varietiesare shownin Table 2. Thetotal duration
of the crop decreased in all thefive varietiesfrom D, to
D,. However, the decreasein duration variesfrom variety
to variety under different sowing dates. In case of Pusa
early dwarf there was decrease in duration from D, (25"
September) to D, (10" November) was 19 daysin Punjab

Table2: Effect of thermal stresson total duration (days) of

crop from sowing to last picking

Table 3: TSI values and sensitivity in different varieties of

tomato
Variety TSI vaues Sensitivity
1. NS815 711 Moderately tolerant
2. Punjab chhauhara 12.16 Moderately susceptible
3. Pusaealy dwarf 14.89 Moderately susceptible
4.,  Pusaruby 12.48 Moderately susceptible
5. Punjab kesri 13.79 Moderately susceptible

Sr. No. Variety 25 Sept. 10 Oct. 25 Oct. 10 Nov.
1. NS815 145 142 140 135
2. Punjab chhauhara 159 150 152 140
3. Pusaearly dwarf 157 148 151 138
4.  Pusaruby 164 159 150 144
5. Punjab kesri 161 160 148 140

kesri 21 days, Pusaruby 20 days, Punjab chhauhara 19
daysNS-815 with 10 days. But in Punjab chhauharaand
Pusa early dwarf the duration increased by 2 and 3 days
in D, (25" October) sowing as compared to D, (10"
October) sowing, respectively.

The crop duration (number of days) decreasedin all
five varieties from D, (25" September) to D, (10"
November). However, decrease in duration within
varietieswasdueto itsgenetic characters. But, the extent
of decrease in duration in different dates of sowing was
due to the increase in maximum and minimum
temperature, during the crop growth. The highest decrease
in duration was observed in D, (10" November) sowing.
Wada et al. (1998) also observed that higher minimum
temperature advanced maturity, shortened the length of
cultivationintomato planting. Sharmaand Tiwari (1996)
reported that in tomato crop the number of days from
sowing to harvesting was least in transplanting on 25
March as compared to planting on 13" February and 5"
March.

The TSI of the five tomato genotypes has been
worked out and their thermal sensitivity was assessed
and is shown below:-

From Table 3, it is observed that NS-815 was
moderately tolerant to thermal stress and the other four
verities, Punjab Chhauhara, Pusa Ruby, Punjab Kesri
fallowed by Pusa early dwarf appeared moderately
susceptible.The sensitivity was worked out based on the
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variability of the crop duration under different thermal
environmentsusingthe TSI.
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