YR E S-SR 2012, 21(3) ; 38-43

Journal of Plant Resources and Environment

IR o 38 X 7K 6 %3 1 A R E 8 -
2% 2 0B R I 52

EAEE, EFEC, Z2EEY, A& OB, 2 o4

(1. BRI LGt B R TS p ol BB BRI REAERE, EK 401329; 2. ERARF/EYTRFES, B 400044)

B L BK 1627 (* Shubui 1627) . #E 89-1 ( ‘ Nuo 89-17) . &% 162/%F 89-1" ( * Shuhui 162/Nuo 89-1" ),
‘FPFE (* Qimiaoxiang’ ) Fl L #E ( * Zaohuang’ ai’ )5 AKHE(Oryza sativa L) Sl (R) RBFFEXI R, R4 H
TSGR GBI T ARIEL(4 °C) Bf /KRS 3 ISR gy - SOUAF TR . 45 SRR KR
BHEALEE 5 KA SRR (FR) S 3 AMIHRE A& BRI S BB LA W B2 5H, P B — A TS
HIREE 0, SRBAHEE S MKRRF (R 3 A A K PSTEIOLLER TR (F/F,) BB R/ TR
(25 C) , Hrp s — M I REARIREE Bk B =0, SARRMNEARBS ,5 AN KRS MR () S d 4 =i b4k
2R R (gN) B BER TR, TP R 8917 S4B oV B0 ML 33, T HC AR bl (%)
YUHIS G g 358 /N T IR R 89-17 4TAS T B TR K BB (o) BOxt RIS R S = oP B
ERTA;  REE SIS =00 of R TX BHZE R AR BE, T HAKRE MR (R) 45 =R =i
P BB E/NTAI . SARRMNETE 5 KRR (FR) S8 3 it v ik PS T kAN o T4 i R 2R (PETR,,,, ) F
PHAEIR (1) B E/NT X B RG 891" GrdisB =m5h,5 AKREMFN () 47 3 i A iy PRz ez phy £
WIER R (o) 138 BE NI, Sk BB — T rETR . L F o TR B =0 b BIRERER: %
IRRANASE , R B S A2 R R SEOKRE AR v 2 EREA RN EEAER,

REWR: MGG KRS M TR HRRIOESH
FRESHES: 945.78; S511 XMAIREM: A XEHS: 1674-7895(2012)03-0038-06

Effects of chilling stress on chlorophyll fluorescence characteristics of seedling leaves with different
leaf ages of Oryza sativa WANG Chun-ping'”, LEI Kai-rong"®, LI Zheng—guo2 , LIN Qing', WU
Hong' (1. Chongqing Key Laboratory of Adversity Agriculture, Biotechnology Research Center,

Chongqing Academy of Agricultural Sciences, Chongqing 401329, China; 2. Bioengineering College,
Chongqing University, Chongging 400044, China) , J. Plant Resour. & Environ. 2012, 21(3) . 38-43

Abstract. Taking five cultivars (lines) of Oryza sativa L. including ‘ Shuhui 162’ , ‘Nuo 89-1’,
¢ Shuhui 162/Nuo 89-1", * Qimiaoxiang’ and ‘Zachuang’ ai’ as the research objects, the effect of
chilling stress (4 C) on chlorophyll fluorescence characteristics of leaves with different leaf ages at three-
leaf stage seedling was studied by chlorophyll fluorescence imaging system. The results show that after
chilling stress, all of chlorophyll fluorescence parameters of leaves with three leaf ages of five cultivars
(lines) have obvious variations, in which, all parameters of the first leaf decrease to 0. After chilling
stress, the maximal photochemical quantum yield of PSIT (F,/F_) of three leaves of five cultivars
(lines) is obviously lower than that of the control (25 C ), in which, decreasing range of F ./F  of the
first leaf is the largest while that of the third leaf is the smallest. After chilling stress, non-photochemical
quenching coefficient (¢N) of the third leaf of five cultivars (lines) is significantly larger than that of the
control. And gN of the second leaf of cold-resistance cultivar ‘ Nuo 89-1" is significantly larger while that
of other cultivars (lines) is significantly smaller than that of the control. Comparing to the control,
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photochemical quenching coefficient (gP) of the second leaf of ‘Nuo 89-1" increases slightly and that of
its third leaf increases significantly after chilling stress, and that of the third leaf of Zaohuang’ ai’ is
also larger than that of the control but without significant difference, while gP of the second and third leaf
of other cultivars (lines) is significantly smaller than that of the control. Afier chilling stress, the
‘maximum relative electron transport rate of PST (rETR,,,) and semi-saturation light intensity (/,) of
three leaves of five cultivars (lines) all are significantly smaller than those of the control. Except the
third leaf of ‘ Nuo 89-1’ , the initial slope of rapid light curve (a) of three leaves of five cultivars
(lines) after chilling stress all are significantly smaller than that of the control. In general, the decrease
range of rETR,,., I, and « of the first leaf is the largest and that of the third leaf is the smallest. It is
revealed that the self-physical difference of leaves is a main factor inducing to injury degree vanation
among different leaves with different leaf ages of 0. sativa seedlings after chilling stress.

Key words: chilling stress; Oryza sativa L.; leaf; leaf age; chlorophyll fluorescence
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Table1 Effect of chilling stress on maximal photochemical quantum yield of PSIT (F,/F_) of leaves with different leaf ages of different

cultivars (lines) of Oryza sativa L. seedling (X+SD)"

AL/

AREMEMF W F,/F, F,/F_ of leaf with different leaf ages

Al ()

Cultivar (line) Treatment H—nf ®_n Ry
temperature The first leaf The second leaf The third leaf
¥ 89-1 Nuo 89-1 25(CK) 0.785+0. 009 0.780+0.003a 0.787+0. 006a
4 0. 000:0. 000 0.755+0.013b 0.782+0.004a
% 162 Shuhui 162 25(CK) 0.791+0. 005 0.784+0. 008 0.787+0.004a
4 0.00020. 000 0. 000+0. 000 0.706+0. 006b
& P% 162/ 89~1 Shuhui 162/Nuo 89-1 25(CK) 0.783x0. 007 0.785+0.008a 0.795+0.003a
4 0.000+0. 000 0.317+0.016b 0.732x0.004b
HWH Qimiaoxiang 25(CK) 0.7890. 004 0.795+0. 003 0.79920.001a
4 0.000+0. 000 0.000+0. 000 0.696+0. 190b
B EEE Zaohuang’ ai 25(CK) 0.795+0. 006 0.787+0.001a 0.788+0. 008a
4 0.000+0. 000 0.534+0.027b 0.737+0.004b

v I?J&"J PARRIR/NE ZRFRF— R (R) MBSO EREE(P=0.05 ) Different small letters in the same column indicate the significant

- difference between the control and treatment groups of same cultivar (line) (P=0.05).
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* Table 2 Effect of chilling stress on photochemical quenching coefficient { gP) and non-photochemical quenching coefficient (gN) of leaves with
different leaf ages of different cultivars (lines) of Oryza sativa L. seedling (X+SD)"

AR gP RRIFIRIT A 8 V
B (E) AR AR/ C gP of leaf with different leaf ages gN of leaf with different leaf ages
L Treatment

Cultivar (line) temperature B—n %o =0 F—nf FEon E=n

The first leaf The second leaf  The third leaf The first leaf The second leaf  The third leaf
% 89-1 25(CK) 0.625+0.030 0.600+0.016a 0.810+0.007b 0.706+0.110 0.671+0.007b  0.627+0.016b
Nuo 89-1 4 0.000+0. 000 0.613+0.004a 0.860+0.008a 0.000+0. 000 0.7112£0.030a 0.685+0.018a
Tk 162 25(CK) 0.694+0.023 0.796+0. 006 0.782+0.031a 0.627+0.002 0.612+0.092 0.533+0.005b
Shuhui 162 4 0.000+0. 000 0.000+0. 000 0. 665+0. 008b 0.000+0. 000 0.000+0. 000 0.728+0.027a
Bk 162/%5 89-1 25(CK) 0.450+0.007 0.582+0.036a 0.653+0.007a 0.653+0.032  0.526+0.004a 0.476+0.032b
Shuhui 162/Nuo 89-1 4 0.000+0. 000 0.186+0.009b 0.602+0.034b 0.000+£0.000 0.411+0. 0961) 0.774+0. 006a
HYE 25(CK) 0.562+0.126 0.512+0.015 0.682+0.043a 0.543+0. 006 0.525+0.121 0.432+0. 006b
Qimiaoxiang 4 0. 000+0. 000 0. 000+0. 000 0.637+0.016b 0.000+0.000  0.000+0.000 0.691+0.017a
HE%k 25(CK) 0.706+0.012 0.668+0.122a 0.761+0.012a 0.563+0.056 0.456+0.013a  0.616+0.033b
Zaohuang’ ai 4 0. 000+0. 000 0.534+0.012b  0.786+0.042a 0.000+0.000  0.327+0.005b 0.757+0.009a

D RS RER/ANE FERR R — & (R) W B 54 BE 2 5 % (P=0.05) Different small letters in the same column indicate the significant

difference between the control and treatment groups of same cultivar (line) (P=0.05).
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Table3 KEffect of chilling stress on maximum relative electron transport rate of PSI
saturation light intensity (1, ) of leaves with different leaf ages of different cultivars

(rETR,,, ) , initial slope of rapid light curve (@) and semi-
(lines) of Oryza sativa L. seedling (X+SD

ENGEIS: N
(ETR,,../pmol - m™2 « 57!

AR EHA o

ARIAL T Y

I,/ pmol m?2oeg

1

#l ;\ ﬂ"I‘HJ) .
EF;T?:‘E ar () line) Leaf?’ rETR . of different groups o of different groups I, of different groups
25 C(CK) 4C 25 C(CK) 4C 25 C(CK) 49
¥E80-1 No. 1 49.7+3.4 0.0+0.0 0.162:+0. 006 0.000£0. 000 306.8+10.5 0.0+0.0
Nuo 80-1 No. 2 55.616.7a 16.413.9b 0.121:0.012a  0.062+0.005b 459.5+10.5a  221.0+8.7b
No. 3 54.2+2.0a 23.2+1.8b 0.123+0.007a  0.113+0.018a 440.7+5.9a 205.346.4b
5K 162 No. 1 38.8+1.6 0.020.0 0.120+0.017 0. 0000. 000 323.349.3 0.0+0.0
Shuhui 162 No. 2 43.915.1 0.0£0.0 0.108+0. 002 0.0000. 000 406.56. 1 0.0+0.0
No. 3 45.9+2.0a 24.6+4.0b 0.116+0.011a  0.074+0.007b 395,7+11.3a  332.427.5b
B 162/5E 89~1 No. 1 49.5+3.6 0.0£0.0 0. 128+0. 005 0.000:0. 000 386.7+1.9 0.020.0
Shuhui 162/Nuo 89-1 No. 2 52.6+2.9a 4.6+0.0b 0.112+0.025a  0.054+0.017b 469.6+12.3a 85.2+2.1b
No. 3 57.2+6.0a 21.3+2.0b 0.122+0.017a  0.095+0.010b  468.9+7.5a 329.5+5.5b
HivE No. 1 37.5+0.9 0.010.0 0.15420.010 0. 000+0. 000 243.5+4.5 0.0+0.0
Qimiaoxiang No. 2 33.415.3 0.0+0.0 0.208+0. 037 0.000+0. 000 160.6+7.2 0.0£0.0
No. 3 34.1+1.4a 17.5£2.6b 0.183+0.033a  0.142:0.008b 186.3+6.5a 123.2+4.6b
R No. 1 45.3+1.7 0.0£0.0 0.105+0. 003 0.000=0. 000 431.4+5.3 0.0£0.0
Zaohuang” ai No. 2 42.5+2.8a 9.8+1.3b 0.13820.004a  0.037+0.004b 308.0+7.9a 264.9+5.7b
No. 3 47.8+1.1a 29.3+4.9b 0.135+0.008a  0.083+0.013b 351.8+14.5a  272.3+7.9b

D R ARR/NG ERE R F— 5 (&) XS4 HE £ P2 (P=0.05) Different small letters in the same row indicate the significant

difference between the control and treatment groups of same cultivar (line) (P=0.05).
D No. 1: 55— The first leaf; No. 2: 55 I The second leaf; No. 3: 5 =1 The third leaf.
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