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Effect of Salt Stress on Photosynthesis and Photosystem of Sorghum

YAN Kun"?, CHEN Xiao—bing"z*, ZHANG Li-hua'’
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Processes,Shandong Yantan 264003,China)

Abstract: To provide theoretical basis for sweet sorghum production in saline land, We studied the effects of moderate (150
mmol + L' NaCl) and severe (300 mmol + L™ NaCl) salt stress on photosynthesis and photosystem II (PSII) by measuring gas
exchange parameters and chlorophyll a fluorescence transient. The results suggested that moderate salt stress significantly
decreased photosynthetic rate (Pn), stomatal conductance (gs) and intercellular CO, concentration (Ci) in sweet sorghum, but had
no effects on entire performance of PSII, and the decrease of Pn was mainly attributed to stomatal limitation. Severe salt stress
significantly decreased Pn and gs, but significantly increased Ci, and thus, the decrease in Pn was due to non—stomatal
limitation.After 2 days of severe salt stress, the entire performance of PSII and the activity ofoxygen evolving complex in PSII
donor side decreased significantly,while electron transport in PSII acceptor side was inhibited at the 3 day of severe salt stress,
but PSII reaction center was not affected. Therefore, oxygen evolving complex in PSII donor side was the most sensitive to salt

stress.

Keywords: photosystem II; chlorophyll a fluorescence transient; salt stress

ERBR AR FSEAEAE, BIEFRZY R 1042 hm®, 245 IR 10% .
PEBEE A i RGN ORG-S i, SRR, KRsh A, By T 4T E N
SMIEFE R RN o R B S A AR I VY R AR RV A A T, TR R, B AR R
EAFAETE LM NS B ER T S BRTE Sh 7 s, E A 3 A KR TR . AL R R A B R
HE" o AR TRERAE 2 AR K I, N RERE S DR AR, RIS AR A LA HL A B S T
A, BERSHY N LHE Ca” ik, RHE NaWRIEA T2 1™, BB Tl AR 7 S i, 58l AR 22 im0 ) A
AT ETH S AEPIR R R BR EANERE  REACE, IRRE R AR

R S PREEIE N AR S i, HZERT s Sl R e, R ARG I R REIEY 2 — . DU
A AR SR R ROt AN RES S A1t . RIR RIS A A Rt H At o P S B RE DG AL,
S RERS O iR B AR A IR, (e EER BB R . I, T G T R R SR A A LR A, XA

EEWH: FHEARREILS (41201292); Al CRolk) BHFLIZEREH (200903001 ); BN AL (201105020 );
T = A AR R A B R R4 (2008KFJJ03)

EERI: B 8 (1983—), J, WWARIKA, Wit B m it s R . A4S . E-mail: kyan@yic.c.cn

BEEE: BT E-mail: xbchen@yic.ac.cn



& SR A E ARV IR R AR DA 218 S0 2013 4¢ 4 J]

BT MR R A SR TAE . DA AR RN PRF M a o U A B 2 —, HL SRR AR i
WU MPDLERE IR T RIS Tl W AL, B A e soslas 7Lt A
HREXT COABHMBL T, FEHERRNATFHEY CO b, MIMFEIOEEHE", SERG I (PSI) 4% %
FIEEA RN . PSIT Xt T-Ehist i By HATC A KT, (A aiRtA—. —LeirTeil o
PREEREAR T PSIL A PERE"™ ", (LA ST IESE PSIL BA BEm 1T 52 Eh i PR I RE 0™ SERbbihig 2 5 A K
A5 ARIAN ] AT RE RS B R A IR EE R AT IR

PRige it £ 2R 965 5 3 177 i 2T L RO WG XD S A BN, R — R S R E M2 Wi
PHERRBLI I, AT TR R ERRE I HAh, DR R PO S8 1 2 iR AT LR AR 43T
PSIL LA FIZ A L 4238 DL B S il R AL, I8 A RE RSPV T I8 A 2™ I8 Kalaji
SR PO R RSO TR R 3 1 A SRS IS B I SR SR BB AR A DG S A I R (A RO
o Almodares S5 FRIRFFFE I R Ak FRREAR T i ims 5 1 R FH oo S 25 b R M B i, (ELRH R SR 0 S R
JEBU/IN. Chai S57 OB TE WL AL AR 25 S A= Wit AR R, 15 T AL RIS PRI 2002 1 1 (i 3
VLIRS WWRSEIERT , FEE AR WA R CE R 3R PSIL SR Kb aioRe, AR BRI A 1 A PSIT )
it B, e PSIT SO s, SRR S 5 AR LA B S A F 1 a2 e o R Ak B ) SR AT AT 4G
ABESER FIPGE M- 2x 3R 9O 30 12 IR IR A B R Eh B EMER BH e SOC S UM AR, AR e SR e SR i
(A= S PE LA

1. B

1.1 R E 54012

PLHHEHE— 5" B2 ( Sorghum bicolor ) fERSEBG MK, Bt R PR T4 285 , 6P F 22464, Hoagland
BRWGHE, MEPEFR. AERHAER 1 DG (BREZ 30em ) T LA LR . 7F Hoagland H55%IK H
JIA NaCl #EATERIME AN PR, B552 0 1) NaCl WREEDLEER 25 mmol/L FFREE#ENY, H: NaCl 247k
#] 0. 150 F1300 mmol/L. #EH AT LA FE.
1.2 SEZHSEHNE

PG AE NG 248 ( LI-6400XT, Li—Cor, Lincoln, NE, USA ) & & & A S50, M350
B 800 pmol m™ s, E AT ZER EE A COVREE AT 528 25 °C 1360 wmol CO:mol ™o [FAIAAE G A
R e COVREE . AL EEAN PSIL SEPrefb 22508
1.3 REMEERHIF S AFEMENE

M558 Y. 30min J5 , F Handy—PEA(Hansatech, UK) E P-4 E 5615 S8 124 ik . R4 Strasser 55
(2011) PR LIS 28k PSIL SVAYEREFEEL (Pl(abs) ); PSII S AOGALEE (Fv/Fm); filiJOGHE
T Qs UG I FALIBIRE R L] (Wo); SZARMIGE B A IEH: (Fv/Fo ),

2. ZERE5HM

21 MBI EHBRSEZIHSEF PSI LERAEL FERE N

150mM Nacl Ab3E ZE AR RS EEA (Pn), SILFE () FIEME COMREE (Ci), XULBHRTR R
A VERSZ RN, J6A SRR F 2K R AT R LG H T 2345 R . 300mM Nacl £b35 , iR 3# Pn
Ml gs BEFRAL, TREIEE KT 150mM Nacl 4038, (H Ci 21835 FTF, St Bl s b i ) #i e ot a1 A
ARSRAMEIER, JEA R TR TAEALEZR . 300mM Nacl ZbFR—K I AL T T R bRt iy
B (OPSIL), 1 150mM Nacl 4bF 4 K5, #H % OPSI i E MK (K 1d ).
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Pl(abs). Fv/Fo Fl Fv/Fm 435I s B T RS 1T B SR BETE 5L . 2 IRMIBCA S S IRTEHEFDE R S 1T i

KAAFZFE . 300mM Nacl ZbFE 2 K B2 FRAIK T HT S 5 Pl(abs)Fl Fv/Fo, 300mM Nacl ZbEEX] Fv/Fm
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2.3 EEMEXIEERIREMFERNLIF S NF &R
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3 iTig

ERME I K . KA EERAVNE S RCAERER, IIMEIEY A K™ AR sk e
Y B SIS BOCA ER TR E R, HETTIE™ (2007 ) #H, EHEsaa iR
BREEERINAT (50mM Nacl ) AL, MAEFE (100mM Nacl ) FIFEEE (200mM Nacl ) EhHHA T W& T,
HICA BRI FLIN R AT P80 . AR IESE, R AR TR L A% (Figla), (HYEAH
R R AR A R R A R A —2 . PEEERMNA T (150mMNacl ), &5 o5 Ci R TR (Fig.
1be ), PEBISFLIRHIE AR R 5, OPSI HRETEAIE 4 RIGA B E TR (Fig 1d) ™, @R
BT (300mM Nacl), &5 g5 Ci 2 AR, BEHDEE R FEIE TIERFLNE, OPSI HiE
TEARHE 4 RIGA B3 T (Fig Ibed )o A—EUAIBIFST 25 5 1T BE S GH = S R i AT 2 3500

Al 5% Pl(abs)Fl Fv/Fm 7E 150mM Nacl ¥A 257484k, BEHIETS A4 —& it EhaE /1. 300mM Nacl 4b
P, EESE Fv/Fm FREARE, UBDERSE I RN HUOHXFE (Fig. 2b ). Pl(abs)/Z&X PSIT EAM:RERY 2
B, A T AR R A A SO O AN Z AN B A A M REARAE™ . AT Fv/Fm,  Pl(abs) X FREEMA
BN, 300mM Nacl 4bFF 2 KI5, R Pl(abs) @& FF& (Fig. 2a), 1568 PSII SAYMEREZ BH0H] . 76
PSII & 14 44, 1 17KD17kD . 23KD23kD F1 33KD33kD = 4ME Ik A R . SRS B 120 A i 4
AR, MBI R 2 AMI . T O0E R RRRERYE, BTN AR/ U Fv/Fo S ik
ZARMN A A ATEYE™, 300mM Nacl ZbFH 2 KB EFELT Fv/Fo (Fig. 2d), UiBEH R SEE ARG 1EZ
SN P LR R OGS B 1A IR 2 TP ) T a5 2 PSTT 2 AN %328 52 B Qa Wikie) B9 45 R . 300mM
Nacl ZbFf 3 KT J 5 ETH(Fig. 3), ULRARH RS PSIT Z2 A i T4 2 230, KL, Wo B EFEK( Fig. 2¢ ).
XL EH 3R PSTT (HAAT i 42 A K SR olbas A SR 25 T 32 (AR i 7 (88 B  Meehta 25 ™ R FF ST LR HA /)N
Z7 PSIT LA 48U 52 A Ak Sk e B gk,

MZ, R NA S SRR R AL R TR, SBOGE BRREAL, 1 PSILARSZN . 5 AR A
il PSIT SMAMERE, PSIT AR 5 EUE A A ER e 1) SR 1 32 A L % 32 % RS, o
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