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Photosynthetic Apparatus in Leaves of Glycyrrhiza
uralensis under Low Level UV-B Radiation

REN Shuyong'?,YU Kaiqiang'?,DING Xiaoli"'* , NA Xiaofan®’ ,PENG Li"**
(1 Key Lab of Ministry of Education for Protection and Utilization of Special Biological Resources in Westen China, Yinchuan

750021, China;2 Ningxia University, Yinchuan 750021, China)

Abstract: To investigate the response of photosynthetic apparatus to UV-B radiation, we investigated the
changes of chlorophyll fluorescence parameters under artificial simulated low UV-B radiation treatment
(2.4 yW/cm®) , that including Chl a luorescence transients induced dynamic curve, F, , F,, , the parameters
of PS]| reaction center activity(ABS/RC,TR,/RC and ET,/RC) and performance index (PI) in leaves of
Glycyrrhiza uralensis ,by using the pocket PEA. The results suggested that: (1) UV-B mainly influenced
the acceptor side of PS]] system rather than its donor side because of the O-]J-1-P chlorophyll fluorescence
induction curves didn’t change by low level UV-B radiation. (2) The results of F,,F,, and F,/F,, indicated
that UV-B radiation inhibited the openness of reaction center and blocked the transporting of electron from
Q. to Qg,and that was confirmed by the decreasing of PI,,, and Pl,,,. Thus,low level UV-B radiation in-
fluences photochemical or non-photochemical reaction beyond Q, as result of reduced electron transporta-
tion efficiency from Q, to PQ.
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Table 1

List of the parameters in O-J-I-P chlorophyll fluorescence induction curves

Z¥ Parameter

iR Description

F.=(F.—T)
V. =(F,—Fy)/(Fy,—Fy)
(PPOETRO/ABS:[ 1—(Fy/Fu)]

16 ¢ W AT A5 5¢ 63 J% Density of variable fluoresce at specific time ¢
16 ¢ I B 7] A2 52 Y638 ¥ Density of relative variable fluoresce at specific time ¢
It KA 38R (fE t=0 I}) Maximum photo-chemical reaction rate(z=0)

SR P LR R 4 9T ek PR A g o A B T B B I Qa B T AR T 5 R i 3

$o=ET,/TR,=(1-V)

Qa BRI T KR (FE t=0 i) Efficiency with which a trapped exciton can move an electron into the e-

lectron transport chain(z=0)

Mo=4(F300 ps—Fo)/(Fyu—Fo)
ABS/RC= M, * (1/V;) + (l//(pPo)

/ = . //
TR,/RC=M, « (1/V;) ergy(1=0)

ET,/RC=M, + (1/V}) + ¢,
DI,/RC=(ABS/RC)— (TR, /RC)

lemlz[(PPu/(]7(PP0)] * [410//(17\%)]
PLi=(RC/ABS) + [¢Po/(1—gP) T+ [go/(1— ) ]

O-J-IP 56 S & A 40 B AR Initial slope of O-J-I-P curve
B H O TR IR G fE Light energy absorbed by unit reaction center
BN REHDA AR T8 JR Qa HIRES (FE =0 1) Unit reaction center capture for reducing Qa en-

BN RN A DR T i A A fE & (4 t=0 ) The energy used for electron transfer in the cen-

ter of the unit reaction(z=0)

BN O FE R A B (FE t=0 [}) Dissipated energy in unit reaction center(1=0)
K PEBEFE AL Total performance index

DA Wi ok B by JE Tl Y o BE 48 L Performance index based on the absorption of light energy
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Fig.1 The O-J-I-P chlorophyll a fluorescence

transient under low density of UV-B radiation
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Fig. 2 Changes in F,/F, (A),F,(B) and F,, (C) of

G. uralensis leaves under low UV-B radiation



14

ATAR 53 2 45 AR A UV-B &4 % 5 h R H 0 o6& HLAA I 52 119

Vi) 22 K 2 2 T 8 I AR AN A 34 i 6 B A (CKO 7 4
AR PGB B VEAE L (B 2,B) . Fy RS 3 K,
Aub T 2E AR 6 ot T 2 3 0 Ry 16, 08 %05 FEAL BRAS 6 K
I 3R A 11,03 %0 5 1 & 55 9 KA, UV-B 4 i 4b ¥
i Fo {H 1174 &= CK /K-

Ty AN Fo B 275 ) 78 5 38 1 3 5 28 3 D% 1
SRS A B A e KPR B . SRR H & F, 8
FEAR = UV-B 8 55 T Ho B8 2 01 8 R F, HL X
T oA s A i A T ) S S SRR AR S T
(AR 5 T BT 5 i /R B FL 76 ULER ) 1R) A% 1k
WA R (E 2,0, H 78 UV-BAEH RS 2~6
KIAE], Fo BB BT 5, o 22 SRR 3, B
MR T2 T L5 3 KB IE R 12,06 %0 38T 248 6 K
A 2 B AR 2 SR AR L B D 45, 8800 Ho U Bl
8 SFF IS [E) 386 0 S 3% 37 0 T HL RS 9 R Sk kA
1% T X BE K P (P<C0. 05)

H1 F./F. F, Rl Fo W78 46 BT H, 250K H AL
F./F, MR &R EELEHR T F. R KT F
R W 5 RS 1 L D H 8 PS T A G AL 22 R AR
BRI Z . A X —Z B UV-
B 5 55 (0 5 B v 25 i WS TR .

2.3 RFZ2BUV-BESNEBH/RHEEMAXEH
I BE TR B A # N

S MU B BEFE B (P D 1R F,/F,, Z 4
BT DA RO A RGUBAIRG DL — 2548 b5, &l 3
JIER s SRR H B g AR B UV-B AR5
HE A P PEBETE L P Ly, (AW OERE Sy L b A o
REFE B0 A P10 (254 M RE 8 K0 35 B 2 5 5 1o ]
TR REREALE T m A el s, Hp.UVB g
SHES 2 KL H R R G A LA M RE TR S P, A0
Pl 5t 40 30 b Xt B8 41 &8 3% B % T 60. 0% Al
63. 9 %4 ; Fifi 2 Bsf [ A 22 4K 30 7 S35 A4k S R, L =
55 6 KA REAR 2 B /NME S 40 5 e X TR 2] 8 3K R

O CK
16 ¢
z14f
LI2¢F o a
ﬁlo- . aa
2 8
£ 6- b*
A 45 ¥ b
K 2t
0 . . . .
2 3 6 9

I ] Time/d

A 3

fik 86. 700 F1 89. 8 Yo mikA ST £ 9 Kif, PL,, Al
P g CEBR MR BE [0 -, 43590 WK 52 2 % BRZ K P, A
L PLo AT PLo (28 40T 0L, H B0p fr#& R O &
PERE A BEAR 32 22 2 5 RO AR AR ¢ A= L B Y
S
2.4 RFEUV-BESH SR REEMFEXNHT
TRKV, MV, KM

H % 2 Al 1, UV-B S5 55 SRR HE kA
AL B AR P AR 2GR VRV 5 1 3 A A
L1 o BVt 55 6 S B ) A A K, VR VAR B B
Thm G R R e AR b i ¥, o, 78 UV-B fg 4t
ARBEEE 2 K (BRI EEE A 1944 kJ/m®) B, 47
IRH R VR V(B 8 T O 308 A AN
(P<C0. 05), % [R] 31 6 B& 41 10 5 44 K iR 5 4 3 ik
59. 9% 14. 3% ;7 UV-B R ETALFEE 2 R )5,
V, MV, BICEE A W AR R — R m K B
PR L B 25 O I 0 L2 5 L AV N = - L o 2l 8
MV, fEE SR EE IR EE ., V, IV, 58
2 KBV 12 h Z )5 R B A9 AH L AS L aT WL, H 5
MR A R G L BT UV-B 8 5 ok UK
i FL7E W 1% 3 i B vh 2 B 2 i e UV-B 8 59 19
[ S AN AR A Y
2.5 RFE UV-BEHNESHRHEENHFXEH
¥ LE & 1 B9 BT

Bz PSR H 0 W Y6 ABS/RC LA
FR AR B TR R Qa M RE & (FE t=0 1)
TR, /RC A R O 48 4K 19 F F W 7 1% 3 19 g
H(fE t=0 B ET,/RC F1HAL R A0 FE B 19
Ae i (FE t=0 B DI, /RC, 3X S5 48 b5 43 1] 4 35 I
DR FEAPERE . W 4 FTR AR BT IR S L G
& UV-B §& 4 40 B 5% 50 R H 5ok ok & L0
ABS/RC.TR,/RC.ET,/RC 1 DI,/RC #7i 3 d
Y70 VAR A AR AE AR S R A5 6 K CR TR 5 i ik

| UV-B
307
. a
Fosp 22 a 2 a a
QL
& 20
Ea
w5t
S b*
el b
élo-
25t b
0 1 1 1 1
2 3 6 9

I 1] Time/d

R UV-B R4 T & H0R H 5w Aot & ML P RE 45 Ko 22 16

Fig.3 The PS]l performance index of G. uralensis leaves under low UV-B radiation



120 odr oY % R

36 &

5.184 kJ/m®) if ¥ 1 2 T8 (P<C0. 05) , 3% & 43 5
5 851.75% .78, 63% 44. 28 %5 Fll 4176. 36 % , T 4%
A EL I T S EE AL BEIR B 5T 9 KRB SR & 3% B4
KA (P>0.05), MEH TR Q) FHE F1£iE 1
fE § TR, /RCHIET, /RCi 5 - B K4 i 1 DI, / RC
FEI L H R R I B RE R Ok i, B R
2 SHAHEMHKEZEFNE UV-BIES
M ALV, FV, BTk
Table 2 Changes in relative variable fluorescence of J(V;)

and 1(V}) step induced by low UV-B radiation

X AT AR 9k Ak ]
Relative variable ~ Treatment CK UV-B

fluorescence time/d

1 0.20+0.010a 0.2240.019b

2 0.22+0.006a 0.34+0.029a*

Vi 3 0.2140.008a 0.3340.019a"

6 0.20£0.011a 0.3540.027a"

9 0.194+0.011a 0.29+0.021a*

1 0.76+0.051a 0.7740.032b

2 0.7840.054a 0.82£0.041a"

Vi 3 0.80£0. 046a 0.84+0.042a"

6 0.7740.027a 0.80+0.084a*

9 0.7940.047a 0.83+0.035a"
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