J.

of Practical Agriculture & Fisheries Research ISSN 2234-1129

2020 June. @ 22(1): 35-42

EY A= 9 A2 ot sEfv|uFel A O
230 ojxXl= 3

Effects of Soil Drought and Waterlogging on Photosystem |l
Activities in Cercis Chinensis Bunge

o] 3H ojo|&

K C Lee U. Y. Lee

TYSREAMS BTSN

Atglstap Ahggtap

dirud112@koreakr  blueuiyeol@naver.com
247 HAF g
K. K. Youn Y. H. Kwon S. K. Han’
IstEaME  TUSRESAGE 2SR
Arzistay ES2EY sysap
ykk3126@naver.com  kwonla@korea.kr hsk5311@korea.kr

Abstract

This study was conducted to investigate the photosystem II activities of Cercis chinensis by soil water
condition. Drought stress was induced by withholding water and waterlogging treatments was immerging the pots
for 15 days. Results showed that the relative activities per reaction center such as ABS/RC, TRo/RC and Dio/RC
were significantly increased compared with the control group after 12 days in  waterlogging treatments.
Particularly, Dio/RC increased substantially under waterlogging stress, indicating that excessive energy was
consumed by heat dissipation. Furthermore, the performance index on absorption basis(Plys) and responses to
structural and functional PS II(SFl,s) were dramatically decreased after 15 days in both the drought and
waterlogging treatments, which reflects the relative reduction state of the photosystem II. These results of
chlorophyll a fluorescence by OKJIP analysis show that the sensitive changes photosystem II activity. Thus, on
the basis of our results that Cercis chinensis was exhibited a strong reduction of photosynthetic activity to
waterlogging stress, and OKJIP parameters such as ABS/RC, DIo/RC, Plys and SFIs could be useful indicator
to monitor the physiological states of Cercis chinensis under soil water condition.
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Table 1. Summary of chlorophyll fluorescence parameters from OKJIP test

Parameters Description
Fo Fluorescence intensity at 50 ps
Fn Maximal fluorescence intensity
Fv Variable fluorescence(F,, — Fo)
\% relative variable at the J-step

q)po(=TRO/ABS)
(DE()(=ETO/ABS)
Y5 (=ETo/TRo)

Probability that an absorbed photon leads to reduction further than Qa~
Probability that an absorbed photon leads to electron transport further than Qa”
probability that an absorbed photon leads to reduction of Qa

ABS/RC Absorption flux per reaction center

TRo/RC Trapping of electrons per reaction center

ETo/RC Electron flux per reaction center beyond Qa

DIo/RC Energy dissipation flux per reaction center

Pl Performance index on absorption basis.

SFL, Responses to structural and functional PSII events leading to electron

transport within photosynthesis
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Fig. 1. Changes of OKJIP fluorescence curves of C chinensis by water stress
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Table 2. The chlorophyll fluorescence parameters of C. chinensis by water stress.

SWC

Treatment (%) SPAD Fo/Fm Fv/Fo ®po L2 dro
control  64.7 39.843.4™ 0.21£0.01™ 3.2740.06™ 0.79+0.01™ 0.4940.03"° 0.39+0.03™
dazys DS 61.0 39.6£4.2  0.23£0.01  3.79+0.06  0.77£0.01  0.45+0.04  0.35£0.03
WL 69.0 39.4+51 0.24+0.03  3.19+0.48  0.76+0.03  0.40+0.08  0.31%0.07
control 52.4  42.1+4.8™ 0.19+0.01™ 3.81£0.44™ 0.81+0.01" 0.55+0.04" 0.44+0.04™
d:ys DS 49.4 421246  0.21:0.02  4.24+0.34  0.79+0.02  0.52+0.04  0.41%0.03
WL 735 41.4+3.8 0.24+0.04 3.24+0.62  0.76+0.04  0.46£0.05  0.35+0.05
control 527 42.8+6.3™ 0.18+0.01° 3.82+0.05® 0.82+0.01°  0.57+0.02°> 0.47+0.02°
d:ys DS 39.5 40.245.0  0.21£0.01®® 4.49+0.31° 0.79+0.01®> 0.53+0.03°  0.42+0.02°
WL 717 428433  0.24+0.03° 3.29+0.46* 0.76+0.03°  0.45+0.02*> 0.35+0.03°
control  50.3  43.6+6.5™ 0.17£0.01™ 4.73+0.34™ 0.79+0.04™ 0.5040.09"° 0.40+0.09™
dzs DS 176 39.7+5.1  0.21+0.04  3.88+0.81  0.62+0.24  0.75£0.11  0.38+0.24
WL 714 395+7.1 0.25#0.11 3.42+153  0.83+0.01  0.54+0.03  0.45+0.02
control  50.8 45.2+9.2" 0.18+0.01™ 4.44+0.34™ 0.78+0.02™ 0.45+0.08™ 0.35+0.07"
d;gs DS 135 37.8%7.7 0.22+0.02  3.65£0.36  0.67+0.17  0.73£0.08  0.330.17
WL 744 404484  0.27+0.08  2.94+1.01  0.82+0.01  0.55+0.02  0.45+0.01

Each value is expressed as the means * SD(n
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Fig. 2. Changes of relative activities per reaction center(ABS/RC, TRo/RC, ETo/RC, Dlo/RC) of C
chinensis by water stress. Fach point is expressed as the mean = S.D.(n = 5). The asterisk
symbols indicated significantly different from control and /2 values were calculated by
duncan's multiple range test(P<0.05).
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Fig. 3. Changes of vitality indexes(Plabs and SFl abs) of C. chinensis by water stress.
Each bars is expressed as the mean + S.D.(n = 5). Different letters indicate values
significantly different by duncan's multiple range test(P<0.05).
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