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Relationship between Energy and Ultraweak Luminescence
in Sedum hybridum under Drought Stress

GUO Jinli, REN Pengda, LIANG Shuang. YAN Yutong, LI Lianguo”

(College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: The dynamic variation of ultraweak luminescence (UWL)and energy level, and their relationship
under stress of 20% PEG treatment and drought stress with regulating of reactive oxygen by carrying out
four treatments of PEG, PEG+hydrogen (H,0,), PEG+sodium benzoate and distilled water(CK)in Se-
dum hybridum seedling to supply theoretical basis for understanding the generation of UWL. The results
showed: (1) in process of drought stress by PEG treatment, ATP content, energy charge and UWL inten-
sity all decreased; above energy index and UWL intensity of PEG treatment decreased more rapidly and
showed a bigger drop. (2) Under drought stress with regulating by H, O, and sodium benzoate, ATP con-
tent, energy charge and UWL intensity of treatments of PEG+ H,0; and PEG+ sodium benzoate all de-
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creased along with stress time as well as PEG treatment; However, above energy index and UWL intensity
of PEG+H, 0, were lower than those of PEG treatment, while above energy index and UWL intensity of

PEG+ sodium benzoate were higher than those of PEG treatment. (3) Correlation analysis also showed

that UWL intensity was positively correlated with ATP content and energy charge both under drought

stress and under drought stress with regulation of reactive oxygen. Above results indicated: under drought

stress and drought stress with regulation of reactive oxygen, energy level represented by ATP content de-
creased more rapidly than that of CK, UWL intensity decreased more rapidly than that of CK too; UWL

intensity decreased along with the decline of ATP content. which indicated that the generation of UWL in

plants positively related to ATP level.
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Fig. 1 The change of energy level in leaves of Sedum hybridum under drought (PEG) stress
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Fig. 2 The change of energy level in leaves of S. hybridum under PEG stress with

the regulation of active oxygen
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Fig. 3 The change of UWL intensity in leaves of

S. hybridum under PEG stress
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Fig.4 The change of UWL intensity in leaves of

S. hybridum under PEG stress with the regulation

of active oxygen
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Tablel The correlation analysis between UWL and energy level in leaves of S. hybridum under PEG stress
b3 fig i 7K 7 [l )5 75 HHE R HL R?
Treatment Energy level UWL regression equation Correlation coefficient R?

fiefaf Energy change(X) Y= 132.931 X;+25.610 0.832*
ATP(X;) Y=57.769 X,+74.124 0.893" *
%} & Control
ADP(X3) Y=139.231 X;+179.107 —0.956" "
AMP(X ) Y=—180.703 X,+160. 340 —0.762"
fEfT Energy change(X;) Y=182.462 X, —25.501 0.885”
ATP(X:2) Y=289. 654 X,+36.940 0.892" *
PEG
ADP(X3) Y=251.382X5+187.399 —0.756"
AMP(X,) Y=—210.873 X,+120.235 —0. 281

WY UWL SR Xi X R BB K s = Fl « % 435 387K 0. 05 F1 0. 01 /K B FE AKX KR, R 2 W

Note: Y. mean UWL intensity; while X;. for corresponding energy level. % and * #* indicate significant correlation at 0. 05 and 0. 01 lev-

el respectively. The same as Table 2

F2 EMHSEEPEGHETESXRMHFEE/KES UWL WHEXSH
Table 2 The correlation analysis between UWL and energy level in leaves of S. hybridum under

PEG stress with the regulation of active oxygen

Ab 3 i 7K 5] 959 5 G R R
Treatment Energy level UWL regression equation Correlation coefficient R?
BEff Energy change(X;) Y= 230.239 X, —28.695 0.950"
ATP(X,) Y=286.041 X, +62.424 0.865* *
PEG
ADP(X3) Y= —406. 300 X;3+286.302 —0.985" *
AMP(X,) Y=—2813.992 X,+304. 686 —0.716"
fiEfaf Energy change(X) Y=196.696X,; —24. 440 0.990* *
ATP(X,) Y=99.869 X,+36.162 0.989* *
PEG+ H,0,
ADP(X3) Y=—328.741 X;+224.815 —0.766"
AMP(X,) Y=—791.137 X, +273. 547 —0.672"
fiEfif Energy change(X;) Y=102.269 X, +44.980 0.783"
ATP(X:) Y=41.075 X,+88.694 0.701"
PEG+ sodium benzoate
AMP(X3) Y=-—165.975 X;+153. 341 —0.952"
ADP(X ) Y=102.269 X,+44.980 —0.775"
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