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Physiological Response of Buckwheat Seedling to Heat Stress

TIAN Xue-jun
(Department of Biology, Honghe University, M engzi 661100 China )

Abstract: To explore the physiological response of buckwheat (Fagopyrum esculentum M oench)
seedlings to heat stress, the change of growth, ascorbic acid(AsA), malondialdehyde(M DA ), re-
lative water content (RWC)and relative conductance in roots of buckwheat seedlings after exposed
to three heat stress levels (37 G, 37 'C>44C, 44 C)were measured. The results showed that the
growth, RWC and AsA content decreased, and the relative conductance and MDA content in-
creased with the increase of temperature. However, the seedling roots pretreated with heat accli-
mation kept higher level of grow th, RWC and AsA content than those without heat acclimation,
but the MDA content and relative conductance kept lower level than no heat-acclimated seedling.
This indicated that the heat stress was unfavorable to root growth, and the heat acclimation pre-
treatment could improve the thermotolerance of buckwheat seedling roots.

Key words: Fagopyrum esculentum Moench; Root; Heat stress

(Fagopyrum esculentum Moench) . ,
’ ’ 10 ~25 an ’ ’
s ¥, Guan s -
Adachi' 5 , 3d ;
b A b b
b b
(3
b ° b
b b

: 2009-06-16

: (XJIY0805)

(1962-), , s s

o 56 o



7T iy R A5

(MDA) (AsA) ;

1

1.1 KA5 &S

’ NaOH.
way, England),
fuge 5810 R, Germany ),

, H2S04, AsA,
(JEY — 45001, Jen-
(Eppendrof Centri-

(T U-1901, ).
1.2 FRE4GHpEK N
Hong L4 ,
,4°C 24h; 22°7C
36h( ), 4 50 .
©) .22°C 24h,
@37°C (37°0), 37°C 1h,
2T 24h. ©® — (37 C—~
44 °0), 37°C 1h, 2T 1h,
44 °C 2h, 2T 24h,
2 C 1h
. @ 4470y, 44 °C
2h, 2C 24h.

1.3 M 2w peREsifs & AsA A= MDA A 284
hvh 6 5

, 47T 24h;
2T 48h (
1 5¢m ),
1.4 a7k
1.3 4 O
2T ; @37°C 37°0),
37°C lh; @ — 377C
—>44°0), 37°C 1h, 2°C
1h, 44°C 2h; @ :
44°C 2h. .
. . 6
1.5 ¢afo g ARG 2
Xu [7
(RWC) (MTS)
1.6 MDA @z
Dhindsa ¥ . MDA
MDA (Fmol/L) = 6. 45 X (As2-Aeoo )-
0. 56X A4s0
MDA "'mol/ g)= MDA XNXW

s N (L), W (g),
A2 Ao~ Asso 532.600  450nm
1.7 AsA W=
Xu . AsA
s 530nm
1.8 it 547
SPSS14.0 ,

2

2.1 G Fodh il IR E SR A K 69 Foh
¢ D, @. ©) @

. (P<0.01);
@ © , (P<<
0.01); @ Q® ,
(P<<0.01),
37°C 1h
1
0)
(CK) ® © @

(mm) 19.0%8.6 15.2£5.2 9.24+3.25.0E+2.2

2.2 AP Ae Ml I & GG AR B BE AL 2 M
Fatn 4 K4 Foh
® @
@ P<<0.01); ) @ ,
(P> 0.05); @
(P>0.05)C 2), .

©) @
(P<< 0. 05), ) (P>

0.05); ©) @ ©)
(P>0.05)C 2).

b

2.3 M| Fed g T MDA AsA A 50 Frh

@ MDA (P<<
0.01), &) ©) (P<<0.05)
C 2.

b

, MDA

° 57 o



2009 “F5% 11 #1

RWC MDA  AsA

)

(CK) ®

® @

9.1£29 8.442.5

(¢Z9)
RW C(%0)
MDA
(“mol/ g)

AsA
("g/ o)

95.6+£2.1 90.0+4.2

31.9£5.2 34.6+4.5

109.3+13.269.6+11.9

10.9£3.9 17.0%£7.6

91.2+t4.6 87.4%+3.6
36.4+8.4 44.2+7.7

67.5+£6.3 61.8+10.3

@. . ®
(P<0.0D; ©
(P>0.05C 2).

AsA
AsA

AsA
@ .

[69 Liu [3

, (Agrostis stolonifera var. palus-

tris)

11’17

- RWC .

RWC
AsA

[11~15]
o b

ROS

° 1) ASA

o 58 o

220

; 44°C

AsA

[ 10]

[ 1]

[12]

[ 13]

[ 14]

[ 15]

. [n. » 2000
(12):51—53.
. . (.

,» 20000 D : 34— 36.
Guan L M, Adachi T. Reproductive deterioration in buck-
wheat( Fagopyrum esculentum ) under summer conditions
[J] . Plant Breeding 1992, 109(4). 304—312.
McMichael B L. Soil temperature and root growth
[ ] .Hort Science, 1998 33:947— 951.
Liu X, Huang B. Root physiological factors involved in
coolseason grass response to high soil temperature
[ J] . Environmental and Experimental Botany, 2005,
53:233— 245.
Hong S W, Vierling E. Mutants of Arabidopsis thaliana
defective in the acquisition of tolerance to high temper-
ature stress| J] . Proc Natl Acad Sad USA, 2000, 97.
4392—4397.
Xu S, Li } Zhang X, et al. Effects of heat acclimation
pretreatment on changes of membrane lipid peroxida-
tion antioxidant metabolites, and ultrastructure of
chloroplasts in two coolseason turfgrass species under
heat stresy J] . Environmental and Experimental Bota
ny, 2006, 56: 274— 285.
Dhindsa R S, Plumb-Dhindsa P, Thorpe T A. Leaf se-
nescence: correlated with increased leaves of membrane
permeability and lipid peroxidation and decreased levels
of superoxide dismutase and catalase[ J] . ] Exp Bot
1981, 32:93— 101
Larkindale J, Hall J D, Knight M R, ef al. Heat stress
phenotypes of Arabidopsis mutants im plicate multiple
signaling pathways in the acquisition of thermotole-
rance| J] . Plant Physiolo gy, 2005, 138: 882— 897.

M arcum K B. Cell membrane thermostability and
whole-plant heat tolerance of kentucky bluegrasq J] .
Crop Sci, 1998, 38; 1214— 1218.

Francisco J P, Daniel Vs Nilo M. Ascorbic acid and
flavonoidperoxidase reaction as a detoxifying system
of H,0, in grapevine leaves|[ J] . Phytochemistry,
2002 60:573—580

s , s Basta
[J. s
2001, 17(2):137— 141.
[J. , 2003 18(S1):
55— 58.
[J. , 2006(7): 25— 28.
[J.

,2007(21): 138, 140.



