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Relationship between Photosynthesis and Ultraweak

Luminescence in Sedum hybridum under Drought Stress

GUO Jinli', LIANG Shuang', SHAO Changfen®*, BAI Yang', YAN Yutong', LI Lianguo'"
(1 College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China;2 Chongqing Vocational Institute of
Tourism, Chongging 409000, China)

Abstract; The dynamic variation of ultraweak luminescence(UWL) and photosynthetic characteristics, and
their relationship under drought stress of 20% PEG treatment and drought stress with regulating of reac-
tive oxygen by carrying out four treatments of PEG, PEG + hydrogen peroxide (H;0,), PEG+ sodium
benzoate and distilled water (CK) in Sedum hybridum seedling to supply theoretical basis for understand-
ing the generation of UWL. The results showed: (1) in process of drought stress by PEG treatment, net

photosynthesis (P,), transpiration rate (T,), intercellular CO, concentration (C;), stomatal conductance
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(G,), chlorophyll a (Chla), chlorophyll b (Chlb), chlorophyll (Chl) and UWL intensity all decreased; a-
bove photosynthetic characteristics and UWL intensity of PEG treatment decreased more quickly and had a
bigger drop. (2) In drought stress with regulating by H,0O, and sodium benzoate, P,, T,, G,, C;, Chla,
Chlb,Chl and UWL intensity of treatments of PEG+ H,O, and PEG+ sodium benzoate all decreased a-
long with stress time as well as PEG treatment. However, above photosynthetic characteristics and UWL
intensity of PEG+ H, 0O, were lower than those of PEG treatment, while above photosynthetic characteris-
tics and UWL intensity of PEG+ sodium benzoate were higher than those of PEG treatment. The results
indicated that sodium benzoate treatment played the role of relieving drought stress and increasing UWL
intensity. (3) Correlation analysis showed UWL intensity was positively correlated with photosynthetic in-
dex under drought stress and drought stress with regulating of reactive oxygen. In conclusion, under
drought stress and drought stress with regulating, photosynthesis parameters decreased more quickly than
that of CK, UWL intensity decreased more quickly than that of CK too; UWL intensity decreased along
with the decline of photosynthetic efficiency. Which stated that the generation of UWL in plants positively
related to extent of photosynthesis of plants, UWL intensity reflected the extent of adversity stress in plants.

Key words: Sedum hybridum ; drought stress; reactive oxygen regulation; ultraweak luminescence; photo-

synthesis
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Table 1 The correlation analysis between UWL and photosynthetic characteristics in leaves of S. hybridum
under PEG stress
Ak 3 PR EYEpE HH G R AL
Treatment Photosynthetic index UWL regression equation Correlation coefficient
AR G(XD) Y=19.969 X;+18.820 0.941*
EEH R T, (X,) Y=332.956 X,+39.700 0.901*
HEA R P (Xs) Y=390.151 X;—24.184 0. 888"
CK fata) AR A G (X)) Y=0.347 X, +61.509 0.863
4% 2 b Chlb(X5) Y =886.439 X5 —100.975 0.837*
4% a Chla(X4) Y =442.820 Xs—16.049 0.832*
gt % s Chl(X;) Y =326.173 X;—74.973 0.824*
SALFE G(X) Y=6.856X,+32.481 0.939**
EEHR T,.(X,) Y=1289.494 X,+33.689 0.837*
AR Pa(Xs) Y=307.532X5—6.962 0. 854
PEG J 1] — AR BRI B G (X)) Y=0.257 X,+26.652 0.877"
42 b Chlb(X5) Y =441.611 X;+12.720 0.946* *
M43 2% a Chla(Xg) Y =549. 307 Xs—53. 820 0.887*
4 % s & Chl(X7) Y =190.959 X;—7.025 0.922

TE:Y 5 UWL BB EE, Xi X ROGE 4R Fl
Note: Y means UWL intensity; while X; for corresponding photosynthetic index; * and*

level, respectively.

The same as Table 2

Y BIZER 0,05 A1 0.0l KT BEMMLE LR,

* indicate significant correlation at 0. 05 and 0. 01
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Table 2 The correlation analysis between UWL and Photosynthetic characteristics in leaves of S. hybridum under
PEG stress with the regulation of active oxygen
Ab 3 DlREE D [nl )= 5 LEPEY 1
Treatment Photosynthetic index UWL regression equation Correlation coefficient
4% a Chla(X;) Y =415.221 X, +2.038 0.9717 "
Wl — AL B Ci(Xo) Y=0.294 X,+42.518 0. 950"
HEEHER P (X3) Y=188.263 X;+60.720 0.923~
20 % PEG 4t 2 B Chl(X,) Y =209.519 X,+7.855 0.918"
RABE G(X5) Y=6.180 X;+60.077 0.911~
2% b Chlb(X5) Y =375.228 X;+48.179 0. 885
ZEEH R T, (X7) Y=309. 831 X;+52.866 0.881~
42 b Chlb(X;) Y =453.815 X; +12.788 0.998~
i ] — A A Bk B Ci (X)) Y=0.285 X;+29.024 0.988~
TR T, (X3) Y=1458.045 X;+16. 347 0.982**
20%PEG +H,0, M- & S Chl(Xy) Y =180.665 X,+6.100 0.975~
HALFE G(X5) Y=6.170 X;+42.125 0.958*
442 a Chla(Xg) Y =394.087 Xs+0.010 0.861~
HOLAHER Pa(X7) Y=135.220 X;+44. 289 0.741"
4% S Chl(X)) Y =130.592 X, +42.200 0.873"
e AR B G (X)) Y=0.172 X,+65.650 0. 863"
20%PEG + 4 Bl 4% % a Chla(X3) Y =206. 181 X;+56.367 0.815"
20 % PEG + M4t ZE b Chlb(X,) Y =164.427 X,+81. 845 0.597"
sodium benzoate MR T, (Xs) Y=131.826 X;+86.418 0.564°
RILRE G(X) Y=2.039 Xs+92.072 0.552*
HHEHER P (X)) Y=51.667 X;+96.223 0.448"
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