ISSN 1000-0933
CN 11-2031/Q




LA A 2R

«>
" (SHENGTAI XUEBAO)
B WA £31E F13H 20178 (FAH)
E V¢

A E R AT AR A B T AR BB AL e Bk, TER, A, % (3559)
A AR BA TAR R T AR IRIE v B e e O, FE TR, EF (3569)
AL AR 14 AN B AR AE AT T o R aG Ar AP IA] 2 Feeeeerere e P —%,ET‘?%,E% g (3581)
RS Fo GIS 3464 BT 3 [K IR 3 2 S A REAFA -ovveeememmesrmnee e E—0E, AER, A (3590)
BRARAECFRTT RN E FRIFHADBEFLEAM e XK, T, R (3601)
AT RTHRMEGFHEE ZILRIE R R AGERIBFI veeeeeeeees B L ERE,RRE, % (3609)
BT A AR L E A R AL BXE, R OEEOTLE (3620)
SRR L R E Eh et 78T C AT B AR L e Gker, ey, L MFR % (3629)
Th¥FREETIRERERIER LAY ERSHIE o TRE,E FLE¥E,.%F (3638)
A SRR B B G E B BUALAE e F OR,AkE,E % (3650)
ARG D Bl B Fh E R E R H R e THF L IR, X AE, % (3659)
SN B AT TR M B A A SN K B ONP AL 3t B S R B0 weeerrrremremmmmmnnnnnnniiiiiiii s

....................................................................................... il%]}\a,ﬁ] ;gg’ijﬁgg—’% (3668)
W8 ST T R Y 25 S BT AR AR A B B s B, A, E L% (3677)
LR FFIEE AT B AR R ARG B R e VHE LA, ETE 2 (3684)
ERHEIR T A LI A FRG R YEIR oo EHYL, HAM, EXE, % (3691)
KL bR R S LR RALA R G AP BEZE e EEY, 4AKFE (3700)
AN S A R A SR AR AR A B AR b T 89 A R SE S o BBA,E L, F2T,% (3710)
AR 3] K 2 = oH IR B A M BA B A RE oo ERE, EEA,BEEH, % (3720)
ETFHRXAEDF TR KRG Z TR ESFMRFM e T =M, ERE,F (3728)
KIF T G T RAT L IE LR R BT A RS e vrereerer et =1 ﬁ%;(,ﬁﬂ%#%i%‘%,% (3736)
%'}Tz%;%%ﬁ@lgi’ftﬂfq:"J‘ﬂiigfib#hg%géﬁ%}u@ .......................................... %Eﬁ_@’% ,71:5]71(5 (3745)
TR) BE 8 1 M, £ R SR BE R A AR S Ty KA o L v X, EAR A KK, F (3758)
BT RER B F o E LR RO AL vveeerrmeneesneeeee Kb, F F E¥AK % (3767)
FE AR AR LA AT REERN,0 B AGHaEE oo &, M, K £, % (3778)
AR AL b AR A R RAG R B A F A AARIR AL T A 2 TAC Rt AP AR e KA, INEE I F % (3788)
Bt R AR T G 52 BB T oo eeeeeeeeeeeeeeeeeete et KL BTIE YW L (3796)
23838 bR M B M B E R DI B G A Degl B QBRI o B SA BUEL  ooreeerereiesiesnne

............................................................................................. ﬁﬁﬁ%,ﬁ’ﬁ%}%,?ﬁ?@? (3802)
BT L B AR RS A T o oo FWW,FEE, UKL, % (3811)
ATERSFHENRBEREETESG I E I EPAT e & KA, E Ak, % (3820)
Fﬂ'l/;%ij“éé%#ﬁ%éﬁﬁi#%/&‘)ﬂ&}?i%éﬁ%ﬁZ#ﬂi .......................................... 4 ﬁ’ ¥R (3830)
TR T R E TR AT BB ALIFE oo KR AEH,E K% (3839)
55
T ACAE IR BE T RIS A TR ARG oL oo AT, £, A H, % (3846)
v ILEN M A B AR R L R B F e o OF, K H, M F (3856)

HAFIEARSH . CN 11-2031/Q * 1981 * m * 16 * 304 * zh = P x ¥70. 00 * 1510 * 33 % 2011-07

ECEECEEECEECEEEEEEEE

HEER . He2f R RESA RSl 2 —  BER —HE SRR, (SRS R AL F S E R A
FE I B =g fkrhE— B AR —HEEWA BN a2, FhNnEREREZNEYZ —.

HERM: BEFEER ERERMIFE  E-mail; cites. chenjw@ 163. com



o531 B 13 1 H N 2 Eie Vol.31,No. 13
2011 4£7 A ACTA ECOLOGICA SINICA Jul. 2011

Ayt Jg T3, ML, ik L B I A R R DO SRR, A2, 2011,31(13) :3796-3801.
Zhu' Y H,Tu N M, Xiao H Q, Zhang G. Effect of sulfur on chlorophyll fluorescence of flue-cured tobacco at maturation stage. Acta Ecologica Sinica,2011,

31(13):3796-3801.

mExt R R R R R A S BRI

R 1 ¥ 2.3, N2 3 , 4
REL BTEDT KR K B
(1. TR IEAR RS AL 23003632, WIEGA KRB, Kb 410128,
3. HEAE PR ORI, KV 410128 ;4. BRI AT A BRA R B 242000)

FEE GRS SRR T (0. 01—32 mmol/L) XM IE M It 48 3R & IR R YOS EE W, 25 R R M3 HK a
FEER R b i AR I 0 T o T2 TR 0, A KR S 3 a/b I U MR A, 7E 2—32 mmol/L AL BEZ ], S AR i B
ABOLI S BT 5 (EQY) B K& F 775 (F /F, ) JCEHFERHEA(ETR) BEHTH BRI AT, /b K (NPQ) |
Aeefbfad B A T (F/F,) PSR B #um SIS R (F /F,) A PS TN Hp L S PR R B (1 —qP) AT IR 5 158 Jim i
T+ ,2 mmol/L AbFRAY FRAKERZE (F /2) T 0. 01 1 4 mmol/L 4b¥E  {H % T 8—32 mmol/L 4L ¥, 0. 01 mmol/L &b FH 4% HH i
EQY F1 ETR /X T 2—8 mmol/L 23 {H 7 T 16 mmol/L F132 mmol/L Ab¥H; J F /F LT 2 14 mmol/L 4b3H, 5 8 FiI 16 mmol/
L A2 R K B T 32 mmol/L AR, o F /F_ F./F, Ml 1-gP 5 F /F 2840 #3452 ;0. 1mmol/L 43 Y NPQ W 2 i T
2—Ammol/T, ZLBEIF H 4% 5158 B 7E 0—500 wmol - m ™ s~ Z [ 55 T 8—32 mmol/T AbB | 446 55 B i 500 wmol - m™ ™' J5IG T 8
A 16mmol/L Zb 3 . 0. 01mmol/L AbFE#ENH EQY F /F, H1 ETR WIFEIRATREANZh F /2 552, ﬁﬁmm? 1-gP FHim B =
16 mmol/L F1 32 mmol/L 4b38 F /F ETR EQY KEAKPI R 1—gP 5 F /2 IL[EE A0S

KEBIA G B MR ETOL MR R R

Effect of sulfur on chlorophyll fluorescence of flue-cured tobacco at maturation

stage
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Abstract: A hydroponic experiment was carried out to study the effects of different concentrations of sulfur (0.01—32
mmol/L) on chlorophyll contents and chlorophyll fluorescence parameters of flue-cured tobacco leaves at maturation stage.
Chlorophyll a and chlorophyll b contents of flue-cured tobacco leaves at maturation stage gradually increased with increasing
concentrations of sulfur, but differences among the treatments were not significant. Chlorophyll a/b values of flue-cured
tobacco leaves at maturation stage had no regular change but chlorophyll a/b values in the 0. 01—8 mmol/L concentrations
of sulfur were slightly higher than those in the 16 and 32 mmol/L concentrations of sulfur. As the sulfur concentration
increasing from 2 to 32 mmol/L, there were decreases in the effective quantum yield ( EQY) , the maximum quantum yield
of PSTI photochemistry in the dark-adapted state (F /F, ), and the photosynthetic electron transport rate ( ETR) of flue-
cured tobacco leaves at maturation stage, but increases in nonphotochemical quenching ( NP(Q)), basal quantum yield of

nonphotochemical quenching (F /F ), PSIl water-splitting apparatus inactivation ( F /F ), and the degree of reaction
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center closure (1-¢P). The plastoquinone pool (F /2) of flue-cured tobacco leaves al maturation stage in the 2 mmol/L
concentration of sulfur was lower than that in the 4 mmol/L concentration of sulfur but higher than those in the 8—32
mmol/L concentrations of sulfur. The curves of F /2 of flue-cured tobacco in 8—32 mmol/L concentrations of sulfur were
almostly overlapped. The EQY, and ETR of flue-cured tobacco leaves at maturation stage in the 0. 01 mmol/L concentration
of sulfur were lower than those in the 2—8 mmol/L concentrations of sulfur, but higher than those in the 16—32 mmol/L
concentrations of sulfur. The F_/F_of flue-cured tobacco leaves at maturation stage in the 0. 01 mmol/L concentration of
sulfur was lower than those in the 2 —4 mmol/L concentrations of sulfur but higer than that in the 32 mmol/L concentration
of sulfur. There were not significantly different in the F /F  among the 0.01, 8 and 16 mmol/L concentration of sulfur.
The curves of 1-¢P, F /F, and F /F of flue-cured tobacco leaves at maturation stage in the 0. 01 mmol/L concentration of
sulfur were intertvined with 8 and 16 mmol/L concentrations of sulfur and higher than those in the 2—4 mmol/L
concentrations of sulfur but lower than those in the 32 mmol/L concentration of sulfur. The NPQ of flue-cured tobacco
leaves at maturation stage in the 0. 01 mmol/L concentration of sulfur were significantly higher than those in the 2—4
mmol/L concentrations of sulfur. Similarly, the NP(Q in the 0.01 mmol/L concentration of sulfur was higer than those in the
8—32 mmol/L concentrations of sulfur at photosynthetic active radiation ( PAR) range 0—3500 wmol+m™s™" but lower than
those in 8 and 16mmol/L concentrations of sulfur at photosynthetic active radiation over 500wmol - m=>-s™". The F /2 of
flue-cured tobacco leaves at maturation stage in the 0. 01 mmol/L concentrations of sulfur was lower than that in the 4
mmol/L concentration of sulfur, but higher than those in the 2 mmol/L and the 8—32 mmol/L concentrations of sulfur.
These results suggested that the decreases in the EQY, F /F, , and ETR of flue-cured leaves at maturation stage in the 0. 01
mmol/L concentrations of sulfur did not result from a decreased plastoquinone pool, but from an increase in the degree of

reaction center closure. In the 16—32 mmol/L concentrations of sulfur, the decreases in EQY,F /F , and ETR resulted

m

from a combination of increased degree of reaction center closure and a decreased plastoquinone pool.

Key Words: flue-cured tobacco; sulfur; chlorophyll fluorescence; chlorophyll content; maturation stage
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Table 1 Effect of sulfur on the chlorophyll contents of flue-cured tobacco

AL Treatment 4% a Chl. a -4¢% b Chl b 4% a/b Chl. a/Chl. b
S, 1.61+0.09a 0.77+0.04a 2.09+0.02a
S, 1.63+0.08a 0.81+0.04a 2.01+0.01a
S3 1.66+0.03a 0.79+0.05a 2.10+0.09a
Sy 1.71£0.04a 0.81+0.03a 2.11+0.05a
Ss 1.70+0. 04a 0.87+0.05a 1.95+0.06a
Se 1.73+0.05a 0.88+0.03a 1.97+0.01a
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Sy 1 Sg AR, S, AFRY EQY B TS, AbHE, “FHERAK HFHET S, AFRA, X ULHH LS, S, .S, AbFE
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AL, FE S, S, S, —Ss AL [A], BEAT A BT, G AR R AR PR A T R, S, S S A BB ST AR R
Mg —ie , W WA T T 3 AL BE, 7E S,—S, AbBE 2 8], BEATE B A3, B 8 - A9 PS IT K
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Fig.1 Effect of sulfur on chlorophyll fluorescence ( EQY, F /2, F /F,, NPQ, ETR, F./F ,1-qP, F /F,) of flue-cured tobacco in

maturation stage
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