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Effects of salicylic acid on heat resistance
of Viola x writtrockiana seedlings

DU Xiao-Hua ", LIU Hui-Chao, CUI Xiang-Nan, LI Mei-Ling

( School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang 453003, China )

Abstract ; Originated from northern Europe, Viola X wittrockiana is accustomed to the cool climate but cannot stand heat
stress during its growth and development stages. Three inbred lines of Viola X wittrockiana, namely 08H, HAR and EO1
were adopted as trial materials to investigate the physiological and biochemical performance of Viola X wittrockiana after
the seedlings were treated with 40 “C for 4, 8 and 12 h respectively. The results showed that electrolyte leakages of all
three Viola X wittrockiana seedling leaves increased under the heat stress, compared to the controls. And the longer the
time of heat stress was, the more the electrolytes leaked. But the soluble sugar, proline content and activity of POD of
Viola x wittrockiana increased firstly then decreased with heat stress time prolonged. The peaks of the biochemical indi-
ces varied with the index and genotypes. Compared with two other genotypes, the electrolyte leakage rate of HAR was

lower under all of heat stress conditions. But its POD enzyme activity was higher all the time. The soluble sugar content
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and proline content of HAR were up to the highest under 40°C for 8 h and 4 h respectively. All of these biochemical indi-
ces revealed ‘HAR’ had the strongest heat resistance. Furthermore, in order to investigate effects of salicylic acid on
heat resistance of Viola x wittrockiana seedlings, three genotypes seedlings were pretreated with different salicylic acid
concentrations (0.1, 1 and 2 mmol - L) before they treated with heat stress (40 °C for 12 h). Compared to the con-
trast, the electrolyte leakage rates of Viola X wittrockiana seedlings reduced significantly after treated with SA. The elec-
trolyte leakage rates of all genotypes were up to the lowest when the seedlings pretreated with 1 mmol + L™ SA. But the
soluble sugar contents of Viola X wittrockiana increased when seedlings pretreated with SA, the highest value appeared
for three genotypes with SA pretreatment by 1 mmol - L. The proline contents of seedling also increased after SA pre-
treatment, but the most suitable SA concentrations were different among genotypes. For 08H and HAR, the most effec-
tive concentration of SA was 1 mmol + L', but for EO1 it was 0.1 mmol - L. With respect to POD activity of Viola %
wittrockiana seedlings, it also increased significantly for all genotypes when the seedlings pretreated with SA. But the in-
creasing for different genotypes varied with the SA concentration. Pretreatment with 0.1 mmol - L was best for EOI, and
1 mmol « L' pretreatment was the greatest for 08H and HAR. In short, pretreatment with 1 mmol/L SA was suggested for
application to improve heat resistance of Viola X wittrockiana seedling for it could increase the content soluble sugar and
reduce the amount of electrolyte leakage of leaf cell more significantly than the other SA concentration (0.1 and 1
mmol + L") under heat stress. The results showed the physiological performance of different Viola X wittrockiana geno-
types under heat stress and effects of SA on heat resistance of Viola X wittrockiana seedlings, and provides the basic data

for thermal cultivation and breeding of Viola X wittrockiana .
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Fig. 1 Effects of heat stress on electrolyte leakage

of leaves in Viola X writtrockiana seedlings
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leakage of Viola X writtrockiana under heat stress
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Table 1  Comparison of physiological index of Viola X

writtrockiana under heat stress in different time

Tt Mk o 1]

AT
iIE.*EﬁT Heating time  08H EO1 HAR
Physiological index (h)
LR RSB % 0 17.6 183z  15.1%
Electrolyte leakage 1.15d l.1lc 1.06b
4 26.0+ 27.1% 16.6+
1.15¢ 0.90b 0.97b
8 32.4+ 31.6x 25.7+
1.03b 1.26a 0.96a
12 33.6+ 33.0x 27.4+
0.86a 1.00a 0.81a
AR 0 2.1+ 2.2% 2.0
Soluble sugar content 0.15¢ 0.16¢ 0.09¢
4 3.0+ 3.2+ 2.8+
0.16a 0.17a 0.11b
8 2.5+ 2.4+ 3.8+
0.13b 0.11bc 0.16a
12 2.5+ 2.5+ 2.9+
0.09h 0.09b 0.13b
IR 0 6.2+ 20+ 3.4+
Proline content 0.31c 1.42b 0.22d
4 8.7+ 38.6+ 7.8+
0.36b 1.8a 0.28¢
8 10.3+ 20.4+ 19.8+
0.67b 1.46b 1.25a
12 19.2+ 14.5+ 9.9+
0.86a 1.08¢c 0.56b
POD 0 307+ 368+ 426+
10.5d 12.1d 15.1¢
4 353+ 409+ 601+
12.1c 14.5¢ 19.0b
8 528+ 509+ 714+
14.5a 18.0a 20.0a
12 401+ 454+ 603+
13.9b 15.1b 17.5b

I ARFRFRERBREKFE(5%) . T,

Note: Different letters stand for significant differences at 5%. The same below.
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Table 2 Effects of pretreatment of SA on physiological

index of Viola X writtrockiana under heat stress

. SA e
B R

Physiological . 08H EO01 HAR

index concentration

m (mmol - L)
LR TS B 0 33.6+  33.0+  27.4=
Electrolyte leakage 0.86a 0.81a 1.10a
0.1 27.5+ 25.1% 20.5+
1.17b 0.96b 1.14c¢
1 20.1+ 19.3x 17.3+
1.01¢ 1.10¢ 1.05d
2 28.9+ 25.1% 22.8+
1.33b 1.06b 1.03b
A 0 2.5+ 2.5+ 2.9x
Soluble sugar content 0.09¢ 0.09b 0.13¢
0.1 3.2+ 3.2+ 3.9+
0.19b 0.17a 0.23b
1 3.8+ 3.6+ 4.7+
0.20a 0.21a 0.27a
2 3.0+ 3.1+ 3.7+
0.13b 0.19a 0.17b
PR 5 0 19.2+ 14.5+ 9.9+
Proline content 0.86¢ 1.08¢ 0.56d
0.1 33.2+ 50.5+ 48.3+
1.37b 1.56a 1.78b
1 39.1+ 22.7+ 62.2+
1.46a 1.45b 2.07¢
2 18+ 14.8+ 38.7+
1.14¢ 1.36¢ 1.41b
POD {if 0 401+ 454+ 603+
13.9¢ 15.1¢ 17.5b
0.1 553+ 557+ 606+
16.8b 13.4a 19.2b
1 633+ 506+ 733+
18.9a 14.7b 23.0a
2 431+ 481+ 574+
16.7¢ 14.6bc 14.1¢c
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Fig. 5 Effects of heat stress on proline content

of Viola x writtrockiana seedling leaves
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