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ABSTRACT

Heat stress is one of the most important abiotic stresses reducing rapeseed productivity. In order to study
the physiological responses of tolerant and susceptible rapeseed cultivars to heat stress, two tolerant, SAFI5
and MAHTAB, and two susceptible cultivars, DH13 and ZAMAN, were planted in a growth chamber in a
factorial experiment based on a completely randomized design with three replications. Plants were moved
to a chamber with 35/22 (day/night) temperature for 72 hours at the flowering stage. Leaf temperature,
relative water content, electrolyte leakage, chlorophyll fluorescence (Fv/Fm), the content of chlorophyll a
and b and carotenoid content were measured. Relative water content decreased significantly and leaf
temperature increased under stress while electrolyte leakage did not change remarkably. Chlorophyll
fluorescence decreased due to heat stress, susceptible cultivars showing more reduction. Content of
chlorophyll a and b decreased under heat stress condition. Carotenoid content, however, increased in
tolerant cultivars and decreased in susceptible ones. Significant high correlations were observed among
relative water content, leaf temperature, chlorophyll fluorescence, and chlorophyll content. In sum, the
results indicated that relative water content and leaf temperature had a greater contribution to heat tolerance
and could be applied in screening tolerant varieties.

Keywords: Chlorophyll, chlorophyll fluorescence, leaf temperature, rapeseed, relative water
contentcontent
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Table 1- Mean square of physiological traits of rapeseed cultivars under heat stress

MS

S.0.V df CT RWC ELI  Fv/Fm Ch'orAOphy” Ch'ogphy” Chlgfotg:]y” Carotenoids
Cultivar (C) 3 86.69%* 27.02™ 83.00%* 0.00080** 0.011**  031*  034**  0.021**
Temperature (T) 1 772.24*% 3.73™ .53 0.01488**  0.002" 0.24%* 0.21*  0.010™

Duration (D) 2 32.74** 207.49%* 623™ 0.00010ns 0.013**  058*  0.70**  0.037**
CxT 3 2441%* 6490% 49.23* 000043* 0013**  017**  026%*  0.013*

CxD 6 27.42%* 3573™ 39.35% 0.00056** 0.0L1** 0.6  0.22%  0.022%*
TxD 2 082" 4589™ 1342™ 0.00005ns 0.013** 0.6 004"  0.006"

CxTxD 6 1351** 84.71** 3.98™ 0.00023ns 0.016** 0.06* 0.07™  0.006™

Error 48 298 2142 1319 0.00015  0.001 0.02 0.03 0.004

CV% - 711 639 2069 145 475 21.87 12.7 18.39

Aoy Sog gy Jleil e (ol Jixe g jlo sime f CuT iay KT 9 * s
ns, * and **: Not significant and significant at 1 and 5 % probability levels, respectively
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Table 2- Mean comparisons of leaf temperature, electrolyte leakage, relative water content, and
Chlorophyll fluorescence in rapeseed cultivars

CT

| RWC | FV/Fm

24h 48h 72h 24h

72h 24h  48h  72h 24h 48h 72h

DH13

Normal ~ 22.13f-i 20.20i 20.90hi 14.20c-f 17.36a-f 18.97a-f 91.02d 87.66h 87.13i 0.856a 0.857a 0.854ab
Heat  24.37efg 29.20b 32.53ab 14.23c-f 22.11ab 29.66a 75.6r 73.33t 61.82x 0.833a-f 0.822ef 0.816f

MAHT| Normal 20.70i 21.97f-i 20.70i 20.10a-e 18.79a-f 24.42a 89.37e 86.03k 84.45] 0.849a-d 0.846a-d 0.852abc
AB Heat 25.13def 29.23b 28.20bcd 20.55a-d 18.00a-f 21.19abc 78.52n 76.49p 69.28v 0.843a-e 0.837a-f 0.830b-f

SAFI5

Normal 21.53ghi 20.17i 20.03i 13.26ef 14.16¢c-f 13.69def 93.61b 95.51a 88.20g 0.845a-e 0.843a-e 0.850a-d
Heat 24.03e-h 25.50cde 24.67efg 18.02a-f 19.11a-e 22.87a-f 79.45m 75.72q 70.71u 0.843a-e 0.835a-f 0.829c-f

ZAMA| Normal  21.10hi 23.10e-i 25.27def 19.38a-e 15.07b-f 17.55a-f 86.95) 88.84f 91.90c 0.846a-d 0.845a-¢ 0.84la-e
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Figure 1- Effect of heatxtimex cultivar on chlorophyll a content
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Table 3- Correlation coefficients of physiological traits of rapeseed under heat stress

Fv/Fm Chlorophyll a Chlorophyll b Carotenoid

LT ELI RWC
LT 1 - -
ELI -0.15™ 1 -
RWC -0.71** -0.17" 1
Fv/Fm -0.76** 0.07™  0.85**
Chlorophyll a -0.65** 0.01™ 0.79**
Chlorophyll b -0.83** 0.07"™  0.92*%*
Carotenoid -0.05" 0.28™ 0.02M

1 - - -
0.81** 1 - -
0.89** 0.87** 1 -
0.13™ 0.38"™ 0.14m 1

S G g ao,0 ) 50 Jlisl maw jo jlo pme ol 34y ins o T

* #* and ns: Significant at the 5% and 1% probability levels, and non-significant, respectively
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