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Short Comnnmicatioll

EFFECT OF LOW TEMPERATURE TREATMENT IN
BRASSlCA JUNCEAL.

S.R. Maloo and S.K. Singh

Department of Genetics and Plant· Breeding
Rajasthan College of Agriculture, Udaipur 313 001 (Rajasthan)

Innofthernlndia, !sudden fall bf temperature below freezing point
oftencauses damage to crop yields especially to rapeseed and mustard
where the yield Josscs.are reported to be as high as 70 to 90 per cent
(Kumar' ,'1I1d Kuinar,1989). The damage is attributed to ice formation
in the plant tissue (Levitt, 1980). Keeping this in view, the present study
was undertaken in Brassica juncea L. grown under field condition to
investigate effect of low temperature on seed number per siliqua, an
important seed yield contributing trait, by using a movable freezing
chamber. The information would be utilized for breeding frost tolerant
lines.

The material comprised thirty diverse varieties (strains) of Brassica
juncea L. (Table 1). These were planted under field conditions in 1 m2

plots. Row to row and plant to plant distances were 30 x 10 em.
Untreated plots of the same size were left within each type of plant
stand. The freezing treatments were carried out by moving the freezing
chamber into the plant stand, putting the detachable side panels into
position and connecting the tubes from the refrigeration unit (Ohlsson,
1987). The freezing.treatment was given at 50 per cent pod formation
stage. The plant stands were exposed initially to 2°C for 30 minutes
followed b;y ~2°C for 1.30 hours. Then a more severe freeZing shock of
-3.5°Cwasadministeredfor another 30 minutes since the most distinc­
tive change in yield reduction was expected in the interval of 0 to -3°C
(Eifand Ohlsson, ·1987). The plant stand wa~ then allowed to thaw for
15 minutes before the side panels and tubes were disconnected. There­
after, panels were partly opened for 15 minutes and the freezing appa­
ratus was moved out of the treated plots.
. The number of healthy seeds per siliqua was counted from lower,
middle and upper positions. The observations were based on five
siliquae from each position on each of five plants and then averaged.
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Table 1. List of varieties/strains tested for frost tolerance

Durgamani
Kranti
RH 781
RH 848
RH 7361
RH 8!:j20

RW 175
RN 150
RN 151
RN 152

'RN 154
I{Nl55

RN 156
RN 157
RN 158
RN 159
RN 160
RN 161,.

RN 162
RN 163
RN 164
RN 165
RN 166
RN 167

RN 169
RN 170
RN 171
RN 191
RHS 8520
Varona

Number of healthy seeds were counted. Simultaneously, the data on
number of healthy seeds per Si1itIua. on control plants at comparable
positions were also reoorde<i: The' pet t"erit reduction of healthy seeds
in treated plants was calculated over the untreated control plants. The
per cent reduction of healthy seeds in treated plants ranged from 11.97
to 55.90 (Table 2). The low per cent reduction of healthy seeds per

Table 2. Varieties/strains of B. juncea showing tolerance for low tempera­
ture on the basis of per cent losses in seeds per siliqua

,Losses in seeds/
siHqua (%)

,.'":''1

Var~q~ie$.( Pedigree
strahl

RNll50
RN''154
RN 160
RN 161
RN 162
RN 165
RN 167
RN 170
Kranti

RS .751 X RW175-1
RS 64 X RW 115 '
YRT-3 X RW 175-1
Varuna X RW 175-2
T 6342 X RW 175-1
TM 7 X RW 175-8
(UVR-12 X RW 175) X Varuna

. (UVR-12 X RW 175) X Varuna-7
Selection from Varuna

15.00
18.82
12.15
16.66
19.03
17.48
20.00
11.97
19.39

siliqua depicts freezing tolerance while high' per cent reduction exhibi~s

freezing susceptibility. Keeping this as basis of screening, the varieties
per strains were classified into 3 categories, viz., tolerant (0 to 20% seeds
killed), susceptible (20 to 70% seeds killed), and highly susceptible (71
to 100% seeds killed). Table 2 shows 9 varieties/strains displaying
tolerance which might be due to the presence of frost tolerant parent
RW 175 in all except Kranti. The above elite strains therefore could be
gainfully utilized for breeding frost tolerant varieties.

ACKNOWLEDGEMENT

Authors are deeply grateful to Dr. H.G. Singh, formerly Director
(Research) and now Vice Chancellor of Rajasthan Agricultural Univer­
sity, Bikaner (Rajasthan) for his valuable suggestions and encourage­
ment.



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
4.

13
9.

22
4.

50
 o

n
 d

at
ed

 3
0-

Ja
n

-2
02

3

1991 EFl<"'Ecr OF LOW 1EMPERATURE IN B. JUNCEA

REFERENCES

83

Eif, S. and I. Ohlsson. 1987. Low temperatUre treatment of Brassica juncea grown in field.
International Rapeseed Cotfgre~~~oz~an" p~l~nd.,

Kumar, P.R. and P. Kumar. 1989. Genetic improvement of rapeseeds and mustard, achieve­
ment, critical gaps and future priorities. J. Oilseeds Res. 6 : 211-219.

Levitt, J. 1980. Responses of Plants to Environmental Stresses. Olilling, Freezing and High
temperature stress. Vol 1. Academic Press; New York, 201 p.


