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Heat tolerance Characteristics of a Hydroxyprolineresistant Line of
Brassica campestris L. ssp. chinensis var. utilis Tsen et Lee
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Abstract: Proline (Pro) content and heat tolerance were determined in a hydroxyproline-resistant line Hypr01
selected in vitro from seedlings of Brassica campestris L. ssp. chinensis var. utilis Tsen et Lee. HyprO1 had higher
content of free Pro than the original cultivar Liushitianteqing. A greater increase of free Pro content could be found
in HyprO1 under heat stress at 35°C, which was 4 times as much as that in Liushitianteqing and nearly 2 times in
heat tolerant cultivar Sijiu. Compared to the control, the callus induced from Hypr01 shoots showed vigorous, root
differentiation ability and high fresh weight increment when cultured under successive stress at 35°C.  Under such
condition, the relative electrolyte leakage, callus browning rate and the content of MDA in HyprO1 were significant
lower, but the activities of SOD and CAT in HyprOl was higher. The plantlets regenerated from Hpyr0l grew
better than those from Liushitianteqing under a heat stress condition (35°C by day and 25°C by night both for 12 h)
in phytotron, and had lower electrolyte leakage and higher fresh weight increment, which indicated a greater heat
tolerance.
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Table | The contents of free proline in Hypr01 calli under heat stress

at35°C for 24 h
{ - : h
RS BCHM  35CTHE =HE 48
. g 48 h after heat
Calli Control Treatment
stress-free
Hypr01 4937:1.68  6645:6.45  46.54x2.70
‘751K’ ‘Liushitian' 14.5810.27 15.?2:;0.?5 13.74£1.96
T “Sijin’ 17815253 3424:326  8.43:0.68
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Fig.l The calli of HyprO1 (middle) under heat stress at 35°C for 15 days,
showing the well differentiated calli. Shijiu cultivar (left) and
Liushitian cultivar (right) for control.
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Table 2 Cell membrane permeability and MDA content in
Hypr01 calli under heat stress at 35°C for 21d

AR HE R 1 MDA
Relative electrolyte (1 mol g' FW )
leakage (%0)
HyprOl 57.60£2.09 A 1.910.12 A
‘75 A" “Liushitian’ 72.04:4.70 B 3.22:0.14 B
‘“PA “Sijin’ 59.97+2.01 A 208023 A

Atk 3% 2 7 Different letters within a column indicate
significant difference at p<0.01
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Table 3 Heat tolerance of Hypr0| plantlets cultured at 35°C/25°C
(day/ night) in phytotron*

MM RBHE  SEHANEE

Relative electrolyte Fresh weight

leakage (%) relative increment
Hypr01 18.42+0.82 A 11.53:0.65a
‘75tK’ ‘Liushitian’ 26.26:2.74B 8.57+0.38 b

* 35°C/25°C = day/ night temperature for 12V 12h. KRR AFH /)
B34 5 &K EEMEEE R Different capital letters and small
letters within a column indicate significant difference at p<0.01 and
p<0.05, respectively.
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