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Abstract ; In order to explore the tolerance and reaction mechanism of Handroanthus chrysotrichus towards coldness, one
year seedlings of H. chrysotrichus were put under artificially controlling low temperature treatments. Physiological indexes

and chlorophyll fluorescence parameters were measured. The result shows that under low temperature stress of 6 °C or
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above, seedlings can improve their cold tolerance and protect themselves by enhancing SOD activities, SS contents and
Pro contents. In addition, seedlings can also prevent their photosynthetic system from cold damaging through improving
NP(Q. When the temperature reaches to 2 °C, both PSII reaction center and photosynthetic system will be badly
damaged. From these changes, we deduce that seedlings of H. chrysotrichus can resist to low temperature ranging 2—5 C
and prevent the meselves from coldness through self-adjustment. However, the critical point still needs to be
determined. Our paper also finds out that when facing low temperature 6 “C or above, SS contents rapidly rise up. When
the temperature reaches to 2 °C or below, Pro contents remarkably rise up. Perhaps seedlings of H. chrysotrichus can pro-
tect themselves from low temperature 6 °C or above by enhancing SOD activities and SS contents. Seedlings of H. chry-
sotrichus will mitigate damages of low temperature 2 “C or below by enhancing SOD activities and Pro contents. It is con-
cluded that the seedlings of H. chrysotrichus could not resist the freezing damage caused by low temperature below 0 °C ,
but have certain tolerance to low temperature above 0 °C. The results are beneficial to both selecting resistent varieties
and promoting cultivation. It is also good for exploring cold tolerant ability of plants.
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Table 1 Effects of different low temperature treatments on morphology and reculture of Handroanthus chrysotrichus seedlings
TR Ak 3 TR R
Low temperature treatment ( °C) Plant expression Reculture condition
10 YT O B 1/3~2/5 MR SR aless
Apical heart leaves and 1/3-2/5 leaves of seedlings are wilted and withered Good growth
6 Ay o Co i K 172 W R 255 VR KPR
Apical heart leaves and 1/2 leaves of seedlings are wilted and withered Good growth
2 LI OM B 1/2~3/5 W 2T % K¥de
Apical heart leaves and 1/2-3/5 leaves of seedlings are wilted and withered Poor growth
0 LT 2 3/5 LA R 3RS R T
Apical heart leaves and 3/5 above leaves of seedlings are wilted and withered Death
-2 S ZFE R A BimstT Fer:
All the leaves are wilted and withered, seedling are on the verge of death Death
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From left to right, it is 10, 6, 2, 0, =2 °C of plant restoration after 30 days of reculture, respectively.
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Plate I Plant restoration after 30 days of reculture after different low temperature treatments
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Table 2 Effects of low temperature stress on physiology and biochemistry of Handroanthus chrysotrichus seedlings

AT BE AL B Different temperature treatment

Ei:E7N

Indexes

Xt g CK 10 °C (D1)

6 C(D2)

2 C(D3) 0 °C(Db4) -2 °C(D5)

MDA & it
MDA content
(umol + g")

SOD i P
SOD activity

(U-g")

Pro &% &
Pro content
(ug-g")

SS
SS content
(mg - g")

204.892+10.998a  212.78+11.67ab

41.11+2.37a 72.84+3.77b

16.95+1.85a 37.82+2.89def

0.037 92+£0.000 7a 0.042 8+0.000 9b  0.043 5+0.000 9b  0.044 2+0.001 1b  0.050 6+0.001 7b

247.28+13.14c¢

80.67+4.21b

39.73+£2.94ef

0.078 7+£0.019¢

202.55+10.71ab 244.41+13.15¢ 251.37+13.66¢

175.26+11.15¢ 164.54+12.25¢ 152.48+12.37¢

23.22+1.84b 42.48+3.14f 29.85+1.88bed

T AN EAR N AT A /NG 52853 51 3278 Ab B 0] 22 5 1 35 (P<0.05) o T I,

Note ;: Small letters in the same line within each index mean significant differences among different treatments ( P<0.05). The same below.
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Table 3  Effects of low temperature stress on chlorophyll contents in leaves of Handroanthus chrysotrichus seedling

NG RO AN s S Chlorophyll contents in different temperature treatment (mg - g'l )

i H Ttem
D1(10 °C) D2(6 C) D3(2 C) D4(0 C) D5(-2 C)
SCGZH(D) 1.750+0.077a 2.913+0.112¢ 2.531+0.105bc 2.214+0.109bc 2.172+0.0715b
XFHEZ] (CK) 2.321+0.021be 2.900+0.112¢ 1.868+0.079ab 2.257+0.072bc 2.543+0.114bc
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Different small letters mean significant differences among differ-

ent treatments ( P<0.05). The same below.
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Effects of low temperature stress on maximum

Fig. 1
photochemical efficiency of leaves of Handroanthus

chrysotrichus seedlings
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Fig. 2 Effects of low temperature stress on PS II
excitation energy distribution in leaves of

Handroanthus chrysotrichus seedlings
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