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Effects of exogenous nitric oxide on photosynthetic characteristics of poplar leaves under water stress. WANG
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Nitric oxide (NO) is an active molecule involved in many biological pathways, but its effects on photosynthesis of
tree leaves have not been established yet. This paper studied the effects of exogenous NO, sodium nitroprusside
(SNP), on the water status, photosynthesis and scavenging enzyme activities in poplar leaves. Different levels of
SNP treatments had remarkable effects on the water content of leaves, which increased with increasing SNP lev-
els. When the SNP level exceeded 500 pmol- L™ !, differences in leaf water content were no longer significant be-
tween different SNP treatments. Exogenous NO increased the photosynthesis rate, photochemical efficiency of
PSII Fv/Fm,and Fm/Fo and Fu/ Fo ratios, and the effects decreased with increasing duration of water stress.
The SOD and POD activities in poplar leaves were higher in 1 hour water stress treatment than in 3 h treatment.
Treating with SNP could markedly increase POD activity, but SOD activity did not change much. POD and SOD
activities increased initially, and then decreased with increasing SNP levels. The results indicated that exogenous
NO delayed the accumulation of active oxygen by increasing POD and SOD activities, and thereby, alleviated the

effects of water stress on photosynthetic organization of poplar leaves.
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Hoagland P& . LT W S h b FR &R AT, BV S
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Fig.1 Effect of SNP on water status of leaves under different treat-
ments.

CK:SNP 0 pzmol* L™';S+200: SNP 200 pmol+L™';S + 500: SNP 500
pmol+L™ '35+ 1 000; SNP 1 000 gmol-L™'; S+ 2000:SNP 2 000 pmol
*L™!.Bars= SE (7 =6). Tl The same below.
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Fig.2 Effect of SNP on net photosynthetic rate of poplar leaves under
different treatments.
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NO 4% SNP K0 Fo, H1 B FIRE T A%
Fm &, 3¢ 7] B 556 5 W1 149256 Fo ty LB G .
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¥ B ma 28 Y E SNP 112 JBE 1y 85 00 1 8 hn . 7 FE Xt PR
#h, Fin/ Fo {EHET 5 40 38 6 8] i £E & B B PR 1K
M FEZ T 500 pmol- L™'SNP b G T S 4t B 4
Fm/Fo {HHRT 5.

Fe & V5 BB S R B b i KIOGE AT AR 5
(Fuv=Fm - Fo)&. Fv/Fm M Fv/Fo AT
ERMR A5 U RV SCe A E K PSIT i
TEE . SRR B SNP AL i1 2 T 2R
chl a KIEEH Fo SR BBHEKAM L, KA B EREE,
MFARRE Fv ST RERMHLE B EFERK, 4
H Fu/Fo fl Fu/Fm MHWET & B SIEE RN
&1 000 pmol - L"'SNP &b 38§ 5% 32 F £ My 18 (9 L
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AR Fu/Fo 1 Fu/Fm M HEER SR (A
3b,c). RATFEMET, AR H 4 Fn/Fo. Fu/
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Fig.3 Effect of SNP on chlorophyll fluorescence of poplar leaves in dif-
ferent treatment.
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Fig.4 Effect of NO on the activities of SOD and POD in poplar leaves.
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HREETHERANGEY, M T2 2 h g
M H SOD 1% 4 NI BH B R, 5 R A EA R E.
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ZHAERRFE L NOBF RS IBEE, 55D
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{554 F, H¥ A [E 8 Y . Foissner glllp g
HiNE FiASHEERY NO #RES K. E+EH
RiIEH, NOZEIFEEEMEESBIEKET,
S AR BT 52 R, AR AT, BB aE N 4. SNP B —
FEEM NO fiH&, Delledonne %mﬁE BH 0.5 mol-
L~ 'ffy SNP B4 2.0 pmol - L™'#) NO. FEFE &
T, NO £ 5K 43 i (9 Tt 32 . Bray %0191 BF 52 4%
i, YHM% T 2MHE R, NO &L FE F %X T 8=
KTt 52 . Carlos 5 F SNP X B &t #4714 3,
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— M ER.
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TR Fun fE, FH AT EL AL SWIHRFE Fo
WA BT R IN. 1 000 pmol- L.~1 SNP X 451 52 v 7t
B 5, SNP X4 i B 0 28 R Bl SNP o BE 9 3
T hn. FREZ 5T SNP A H 0 F bE T S8 IRl E <
Fm/Fo.Fuv/Fo M Fv/Fm T W&, FHEKD A
T NO #8427 PSII 8 F 15 M2 E, HXRKT
PSII BB FURES, Mo A 64 R Fd B taE
MGEREEEE. M SNP SEIKENHH K, FE
TR & 4T H Fm/Fo.Fv/Fo M Fv/Fm &
ZIEERER, REAFTFH—EHE.

M EZ WA EN T EAMEZ —RIEHE
H A8 &2, soD #1 POD RHE M &M E
EERAKNTERH ZER, EMEENELE—
BE EEyLRn g mERBHER 2 ERR R
BEKAME T, B B SOD, POD & AL R
6], 24 52 7K B8 BT (1h), Bt i SOD & HEd
M hn, 7 POD {E¥E IR, M T S8 E ) 3E 4 (3
h), iR SOD.POD Ve THE, 2R BIEEE N 4 5L
FHE R A T4, 1 K AT LA 5 v i el g
B 8] T~ S B8 5 1A 1 6 35 5 (EL B T 2 B B 1T 6
S0, ImYEE KR A, T SOD A1 POD {54 3% hndy
WEB/NEETR(E 4), Wit EEENE
B Sra BEFE SN, SBEMARAM S ZE T
SWdi. 40 SNP & 5. R A SOD. POD
MEEHES T B4, SMENOE—ERERS
RN, 2R K ERKE. NO XXH R A
SOD.POD & G HRE R, Kt SOD 154
(e 3R A B %t POD FH .
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