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Effects of NO; ™ stress and recovery on chlorophyll fluorescence parameters and ATPase activities of cucumber
seedling leaves. YANG Fengjuan', WANG Xiufeng', WEI Min!, SU Xiurong®, YAN Tong! (! College of Horti-
culture Science and Engineering, Shandong Agricultural Univeristy, Tai’ an 271018, China; X College of
Chemistry and Material Science, Shandong Agricultural University, Tai’ an 271018, China).-Chin.]J. Ap-
pl. Ecol.,2006,17(3):403 ~407.

With water culture, this paper studied the effects of NO; ™ stress and recovery on the chlorophyll contents, chloro-
phyll fluorescence parameters, and ATPase activities of cucumber seedling leaves. The results showed that under
stress for 7 days, the chlorophyll a, chlorophyll b, total chlorophyll and carotenoid contents, intrinsic fluorescence
(F,), and Mg-ATPase and Ca-ATPase activities were increased significantly when the NO; ™ concentration was
high (168 mmol *L™!), while the intrinsic photochemical efficiency (F,/F,,), potential activities (F,/F,) and
quantum yield (®PSTl ) of PSIl were decreased with increasing NO; ~ concentration. After recovery for 7 days,
the chlorophyll and carotenocid contents of all treatments with NO; ™ were lower than CK, while the intrinsic fluo-
rescence, intrinsic photochemical efficiency and quantum yield of PSII were similar to CK when the NO; ™ con-
centration was < 84 mmol-L"!, and the F,/F,, and ®PS ] were significantly lower than CK when the NO;
concentration was>>84 mmol* L™!. The potential activity of PSI] was similar to CK when the NO; ~ concentra-
tion was 42 and 126 mmol* L™}, but significantly lower than CK in other treatments. The activities of Mg-AT-
Pase and Ca-ATPase were decreased firstly but increased then when the NO; ™ concentration was >> 84 mmol*
L7t
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Table 1 Osmotic potential of solution (MPa)

NO, ™ W LEFE  MHE7d  FHEKE KB 74
NO; concen. ~ Lreatment  Stress for Begin  Recovery for
tration beginning 7 days recovery 7 days
(mmol-L ")

0 -0.22 -0.226 - -0.163
42 -0.328 -0.351 - -0.177
84 -0.498 -0.516 ~0.22 -0.172
126 -0.647 -0.654 - -0.170
168 -0.793 -0.749 - -0.158
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TR —F W B3 3 FER, R EEE R 20
min, WEMBRI(F,) BRES(F,)RHELE N #5614k
%% % (F,/F,). ®PSII #y it £ W Demming-Adams!®) 1

Genty %1 GALTEY 5 , BT 5 W, TUTH9MH. 0 K 62
BEBRALILRL 1% 41 ATPase 1) 1 2 & HU 25 T8 1 4 SRR
AR A (AR R B2~ 3 A BTN,
I 3K, RFHEFAHE RS Duncan 512 20610
AT REALRL

3 ERESH

3.1 NO, iHERKEEHINMHEEMEHE bR
&R

B 1 ", 8 7 d J5, NOy  IREE 0~ 84
mmol L™'TEH M, HE R a . HEE LA BHERSE
BEEH TS .42 1 84 mmol' L™ ' EHBZE . SE
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FUETHER TR EDbDAEHEZRESEYKT
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Fig.1 Changes of chlorophyll and carotenoid contents in cucumber seedling leaves under NO; ™ stress and recovery.
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Table 2 Effects of NO; " stress and recovery on chlorophyll fluorescence parameters in cucumber seedling leaves

NO; & F, Fy/Fp F./F, oPS Tl

NOy' concen-  pap 7 g %E7d fifril 7 d WE 7 d Bt 7 d HHE 7 d i 7 d WH7d

tration Stress for Recovery for Stress for Recovery for Stress for Recovery for Stress for Recovery for
1

(mmol-L™") 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days

0 208,333 175.000* 0.851* 0.847% 5.724% 5.331% 0.822* 0.798*

42 232,333 173.000* 0.849% 0.843% 5.02558 5.341%A 0.815% 0.787*4

84 229,000 153.000% 0.839% 0.845%4 5.279%A 3.363" 0.815% 0.787%

126 262.500% 175.000* 0.826C 0.804® 4,204 5,034 0.745%8 0.725%

168 268.000* 179.000* 0.781% 0.774% 3,687 3.891° 0.712% 0.737%

AEXR NG FEHRFIFRRTE 0.01 7 0.05 KTF-HE R B F M Different capital and small letters indicate significance at 0,01 and 0.05 level, respec-
tively.
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% 84 mmol L AR IEF A BSH, HE LB 35 wouof
AR B KT PSRV RSB EM PSS 27 °%f

[ 68 b F i B FREME NO, BT 126 55 . 00

mmol- LB, B EMEAT, HFE—KT, 52 o0
MEFETH R PSIHERERT 7 d 5 I F

NO; ¥R B4 42 F1 126 mmol- L~y &b B F A 54 x¢ 2 10000 -

AT, HEMALEAREERTHI UER 52 wof

9, NO; " BRE MW AT M AR A 55 woof

BRI YRS, T & W B NO, ™ (22126 mmol* L™1) 3 PS ;ﬁf w000}

[ EFHERAME LA B TFHER  $F nof

FRUZR ) R AR MEFE T PR A gv 0.00 " " ” = =

3.3 NO3 - Hj]‘lg. &Wﬁ X‘Tﬁﬂ& ATPase Yﬁ&m E}é ﬂru] NO, #t ¥R E NO, treatment concentration
M43 kB EEE F ATPase 24075 MG A B 2 NO,;~ M8 B E A 3B R A v i ATPase 154 H 00

Fig.2 Effects of NO; ~ stress and recovery on ATPase activity in cucum-
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HERFW,PE T dE, MIHRREHE NO;, IR/
e, T PSI E W 6 eE R (b3 KPS T B EIE
HEMPSTI AR FHFERFUEHMEE, X5 Na-
Cl HpiE PB4 RERAAIT B IXF AR M
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