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Responses of Reactive Oxygen Quenching Indexes among Co-existing
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Abstract: The difference of ecophysiological and ecological response of community coexisting species to en-
vironmental is the important factor of community succession, of which, reactive oxygen scavenging is an
important aspect of eco-physiology response. This paper takes on 10 kinds of common abandoned co-exist-
ing species in the Loess Plateau as study object, Ten co-existing species include Heteropap pus hispidus .
Artemisia scoparia . Artemisia sacrorum , Artemisia giraldii, Oxytropis glabra, Lespedeza dahurica ,
Bothriochloa ischaemum » Agropyron cristatum , Cleistogenes chinensis and Cleistogenes songorica. We de-
termines the growth performance of individuals and populations, the main active oxygen removal indicators

in the three months (August, September and October) of the growing season under different water treat-
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ment conditions (suitable water, moderate and severe stress). The measured growth performance indica-
tors are individual plant height, biomass and population survival rate, active oxygen quenching indicators
contain carotenoid content, superoxide dismutase (SOD) activity and glutathione (GSH) content. In this
paper, the response differences and their interrelation of community coexisting species to water treatment
on ecological suitability and reactive oxygen scavenger index are calculated and analyzed. The variation
trend of the above indicators in succession ecological position is also demonstrated. The results show: (1)
with the increase of water stress degree, the fitness of Artemisia scoparia in the succession early stage de-
creased, while the late growth of Bothriochloa ischaemum increased. (2) GSH and carotenoid enhanced
with the water stress degree, both contents increased significantly. (3) There are prominent varietals di-
versities between carotenoids content, SOD activity and GSH content. Among them, the carotenoid con-
tent of Lespedeza dahurica, the SOD activity of Oxytropis glabra . the SOD activity and GSH content of
Cleistogenes chinensis , and the carotenoid content and GSH content of Cleistogenes songorica were rela-
tively high. Besides, the growth season variation of the above three indicators was also relatively obvious,
the carotenoid and GSH contents in August were relatively high, while the GSH content and SOD activity
in October were relatively high. (4) In the successional ecological position, ten co-existing species had rel-
atively low levels of fitness and carotenoid content in the previous succession sequence, while the post-suc-

cessive species were relatively higher, which indicates that the plants in the later stage of succession are

more drought-tolerant.,

Key words: co-existing species; physiological index; drought tolerance; fitness; water stress
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Table 1 Fitness responses of ten co-existing species to water deficits

R Species by Mbdesare e Ncrne

e [ 7 5 Cleistogenes chinensis 0. 06 0.01 0.11 0. 06a
Fo P W F B Cleistogenes songorica 0.16 0.08 0.06 0.10a
INEIREE Oxytropis glabra 0.02 0.08 0.03 0. 04a
K BHIKF Lespedeza dahurica 0. 30 0.21 0.23 0. 25a
B Artemisia scoparia 0.42 0.12 0.08 0.21a
25 Artemisia giraldii 0. 26 0.23 0. 06 0.18a
YK Artemisia sacrorum 0. 31 0.19 0.03 0.18a
VKEL Agropyron cristatum 0.10 0.11 0.07 0. 09a
[13E % Bothriochloa ischaemum 0.27 0.38 0. 44 0. 36a
B[ JR 2 M 4 46 Heteropap pus hispidus 0.05 0.02 0. 04 0. 04a
S Mean 0.19a 0. 14a 0.11a —

T ARG TR 22 5k B K K F (P<C0. 05)

Note: Different normal letters mean significant difference at 0. 05 level
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Asc. Artemisia scoparia; Asa. Artemisia sacrorum ; Ag. Artemisia giraldii ; Bi. Bothriochloa ischaemum ; Og. Oxytropis glabra ;

Ld. Lespedeza dahurica; Ac. Agropyron cristatum ; Cc.

The same as below.

Cleistogenes chinensis; Cs. Cleistogenes songorica; Hh.

Heteropappus hispidus. ;

The superscript English letters are multi-comparison results of growing season, species and water deficit,

The results of multi-comparison of water deficit X species, Growing Season X species and water deficit X growing season are as follows:
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Responses of carotenoid content of the ten co-existing species to water deficit on August, September and October
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TJIE  Cebedel Cbedel B Hth Acht Asarbede Aschedel Agedli [ Ogle) ;2) K 7 X HyFl :8: Ck Cs'% Bim HAT AckAsa i Aschik A gehi
Ldik Ogedefeh |9, CebeCstehii Bim Hacde Acl Asqedefeh Ageedel A gedeleh [ gik Ogedefeh 10, Cet CsP Bicfehi Hhed Acedele Asqed Ascodefeh A gedefeh [ gedelhi
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The superscript English letters are multi-comparison results of growing season, species and water deficit, The results of multi-comparison
of water deficit X species, Growing Season X species and water deficit X growing season are as follows: 1) Water Deficit X species:
Mild; Cesbed Cyeh Biik Hpmn Ach Asqleh Asclele Agsh L Oge, Moderate; Cesbe Cyabedel Bil FRW Achi Asqle Ageele Agabede [ gedele Ogedet
Severe; Ccbedel Cgbedel Bkl [pab Achi A gqebede Agebedel A gedele [ ghi (Ogle: 2) Growing Season X species: August; Cc* Csi* Bi™ Hhlk Ak
Asqdelehii Agehik A gehii[ gik ()gedeleh = September; CebeCsfehli Bim Hpcde Acl Agqedeleh Ageedel A gedeleh] gik ()gedelgh - Oetober; Ce? CsP Bielehi
Hhet Acedefe Asqed Ascedeleh A gedeleh [ gedefehi ()gabe o 3) Water Deficit X Growing Season:

August: Mild! Moderate? Severe, September: Mild® Moderate® Severed, October: Mild* Moderate* Severe"®

Fig. 2 Responses of SOD activity of the ten co-existing species to water deficit on August, September and October
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The superscript English letters are multi-comparison results of growing season, species and water deficit, The results of multi-comparison
of water deficit X species, Growing Season X species and water deficit X growing season are as follows: 1) Water Deficit X species:
Mild; Cc¢ Csde Bkl Hpfehik Aplm Aggefehi Ageikl A glebik [ gkl Ogikl | Moderate; Ced CsP Bighiik [{pehik Acelehii Agqfehii Ageele A gehikl - Severe,
Cc# Csed Bkt Hpefehi A cfehil A gqefeh A gedel A gefeh LMK Ogeleh s 2) Growing Season X species: August: CcP Csbede Bifehik Hab Acbed Asqb Asebe
AgPLdd'Ogedfe, September: Ccedel Cyiklmn Bjiklmn fphiikim A clmn A gqfehiik A gocdefe A gfehii [ gefehi Ogiklmn - October; Ce® Cs® Bidefeh
Hfehi A cfehiikl A gqfehikl A geehilklm A gldmn [ gn (gmn ;- 3) Water Deficit X Growing Season: August: Mild"Moderate®
Severed, September; Mild" Moderate! Severe®, October; Mild® Moderate® Severe®

Fig. 3 Responses of GSH content of the ten co-existing species to water deficit on August, September and October
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