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Comparison of Physiological Characteristics in Leaves of Amaranthus
tricolor L. ‘Red flower’ and ‘ Green leaf’ under High Temperature
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Abstract; The changes in some physiological characteristics in two cultivars of dmaranthus tricolor L., such as
‘Red flower’ and ‘ Green leaf’ , were investigated under 40°C for 6 days. The results showed that the contents
of soluble sugar and praline, the activities of polyphenol oxidase (PPO) and peroxidase (POD) were enhanced in
‘Red flower’ under high temperature, compared with ‘ Green laf’ , while amaranthine content in ‘ Red flower’
was remarkably accumulated under 40°C. The ‘ Green leaf’ exhibited sensitively to high temperature, in which the
content of amaranthine decreased, malondialdehyde (MDA) content and membrane leakage rate increased, as well
as the visible damage symptom appeared during heat stress. In comparison with, the content of total phenolic in
leaves of two cultivars under 40°C had no significant difference from that in the control under 30°C. It was
suggested that the accumulation of osmoregulatory matter and amaranthine, and enhancement of the activities of
enzymes might be the physiological basis of ‘Red flower’ resistanted to heat stress.
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Fig. 1 Changes in leaf colour of two cultivars under 40°C. for 6 days
a. MR IE) Green leaf at room temperature;
b. FELL W (H ) Red flower at room temperature;
c. BT (40°C) Green leaf at 40°C for 6 days;
d. FEZL0E(40°C) Red flower at 40°Cfor 6 days.
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Table 1 Changes in contents of amaranthin and total phenolics in leaves of amaranth under 40°C

ShAb HEHLLE Amaranthin (Agg (100 mg)' FW) S8} Total phenolics (Asy5 (100 mg)! FW)
Cultivars 0od 24d 4d 6d 0d 24d 4d 6d
L uE i I 0.199 £0.012 0.208 +0.006 0.214 +0.007 0209 +0.021 0.911 +0.027 0.939 +0.030 0.960 +0.001 0.941 £0.022

Green leaf Control

bt 0.199 £0.012 0.182 £0.005 0.187 £0.029 0202 +£0.010 0.911 £0.027 0.925 £0.012 1.003 +0.001 0.966 +0.009
Treatment

riZAN) A i I 0.237 £0.003 0.241 £0.007 0.271 £0.008 0305 £0.007 0.875 £0.018 0.909 £0.004 0.941 £0.001 0.972 +£0.005
Green leaf Control

iz 0237 £0.003 0.269 £0.001 0.353 £0.014 0429 £0.001 0.875 +0.018 0.897 £0.026 0.998 £0.024 0.982 £0.025

Treatment
150 300
b
250
120 =~
= 52 90 : Ew C
s : S =
s R : o £ 150
2 g 60F : a2
g3 8 . & 2 100
= ~ p ‘Agg =
& 30 : = 5 50
0 e 0 *
0 2 4 6 0 2 4 6
4L TS ] Treatment days AL ] Reatment days

K2 40°C TN A AR EARO) WS &
Fig. 2 The contents soluble sugar (a) and proline (b) in leaves of amaranth under 40°C
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Fig. 3 Effects on the activities of peroxidase (POD) and polyphenol oxidase (PPO) in kaves of amaranth under 40°C
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Fig. 4 The content of malondialdehyde (a) and membrane leakage rate (b) in leaves of amaranth under 40°C
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