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Effect of NaCl stress on chlorophyll fluorescence parameter in leaf of five tree species seedling
PENG Fang-ren, ZHU Zhen-xian, TAN Peng-peng, LIANG You-wang ( College of Forest Resources and
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Abstract: Effects of NaCl stress with different concentrations (1, 2 and 3 g + L™") on chlorophyll
fluorescence parameter in leaf of one-year-old seedling of Toona sinensis ( A. Juss.) Roem., Robinia
pseudoacacia 1., Catalpa bungei C. A. Mey., Quercus rubra L. and Fraxinus griffithit Clarke were
studied by pot-culture method in greenhouse. The results show that maximal photochemical efficiency of
PSIl in dark (F /F,), fluorescence in stable state (F,), photochemical efficiency of PSII in light
(F'/F',), intrinsic PS I efficiency ( ETR) and actual photochemical efficiency of PS I in light
(Dpsy ) in leaf of five tree species seedling generally decrease gradually with rising of NaCl
concentration, and there are highly significant differences ( P<0.01) among different treatment groups or
different tree species. The F /F_ value of F. griffithii under 2 or 3 g + L™' NaCl stress conditions is
significantly lower than that of the control, but that of R. pseudoacacia, T. sinensis and C. bungei only
under 3 g - L' NaCl stress condition is significantly lower than that of the control, while that of Q. rubra
in all treatment groups is significantly lower than that of the control. With rising of NaCl concentration,
the F_ value of R. pseudoacacia appears the trend of first decreasing and then increasing, and under
3 g - L' NaCl stress condition that is higher than that of the control but the difference is not significant.
While, that of other four tree species all are lower in all treatment groups than that of the control. The

Y iE B HA: 2009-10-18
BEEWHE: EZEMIR948” W H (2006-4-09 ) ; JLFRE Mol =T TR H ( 1ysx(2009)45)
EFRY: Z71(1963—) , B HUIEHT A it #08% , EZENEHRMIEE 5L TR M Ee: 515,



553 1

EI75F : NaCl BEXT 5 ASBBRLl it s R PO S R 43

change trend of F'/F’ value and @ value in leaf of five tree species seedling is consistent with that of
F_/F  value. The ETR value in leaf of T. sinensis seedling appears the trend of first decreasing and then

increasing with rising of NaCl concentration, and that under 3 g - ™' NaCl stress condition is higher than
that of the control. The ETR value of other four tree species is lower in all treatment groups than that of

the control. The values of F /F

m

F_, F'/F' , ETR and @4 of different tree species seedlings all have

a highly significant negative correlation with NaCl concentration. It is suggested that the adaptability of
five species to NaCl stress is various, in which, the tolerance of R. pseudoacacia, T. sinensis and C.
bungei to NaCl stress is stronger, and that of F. griffithii is weaker, while ). rubra is the most sensitive

to NaCl stress.

Key words: tree species; NaCl stress; salt tolerance; chlorophyll fluorescence parameter
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Table 1 Change and multiple comparison result of chlorophyll fluorescence parameter in leaf of different tree species seedling under NaCl stress

condition'’

NaCl Uik /g - L™ R

F#f Toona sinensis (A. Juss.) Roem.
0(CK) 0.83+0.00a 564+93a 0.73+0.01a 0.85+0. 10b 0.83+0.00a
1 0.83+0.01a 517+110a 0.71+0.02a 0.72+0.23b 0.83+0.01a
2 0.81+0.02ab 536+90a 0.72+0.02a 0.65+0. 14b 0.81+0.02ab
3 0.78+0.05b 280+46b 0.64+0.08b 1.1920.33a 0.78+0.05b

KM Robinia pseudoacacia 1.
0(CK) 0.82+0.01a 428+80a 0.69+0.05a 1.44£0. 15a 0.82+0.01a
1 0.80+0.01a 402+90a 0.65+0.05a 1.00£0.21b 0.80+0.01a
2 0.80+0.01a 350+26a 0.61+0.03a 0.93+0.22b 0.80+0.01a
3 0.71+0.09b 513+205a 0.65+0. 14a 0.88+0.28b 0.71+0.09b

WA Catalpa bungei C. A. Mey.
0(CK) 0.84+0.02a 535+56a 0.71+0.05a 1.86+0.23a 0.84+0.02a
1 0.83+0.03a 406+111b 0.66+0.05a 1.58+0.26ab 0.83+0.03a
2 0.80+0.03a 401+92b 0.65+0.03a 1.27+0.35b 0.80+0.03a
3 0.68+0. 12b 280+51b 0.56+0.09b 0.93+0.21¢ 0.68+0. 12b

LA Fraxinus griffithii Clarke
0(CK) 0.82+0.02a 443 +66a 0.64+0.05a 1.74£0.36a 0.82+0.02a
1 0.79+0.04a 290+55b 0.56+0.08a 1.71+0.34a 0.79+0.04a
2 0.60=+0. 18b 253+67b 0.44+0.13b 1.22+0.77ab 0.60=+0. 18b
3 0.54+0. 10b 239+35b 0.41+0. 10b 1.01£0.26b 0.54+0. 10b

JbELTHE Quercus rubra L.
0(CK) 0.83+0.01a 357+25a 0.68+0.04a 1.78£0. 15a 0.83+0.01a
1 0.68+0. 10b 173£51b 0.39+0.07b 0.90+0.31b 0.68+0. 10b
2 0.68+0.17b 168+41b 0.48+0.11b 1.14+0.70b 0.68+0. 17b
3 0.74+0.07b 181+46b 0.47+0.08b 1.00=0. 30b 0.74+0.07b

DF /F, . PSI s KOLRERK 3R Maximal photochemical efficiency of PSTl in dark; F_: FaZS5¢ S5 Fluorescence in stable state; F'/F' . PSII
HROEA 2% B T RU% Photochemical efficiency of PSTI in light; ETR: PS T AEIEAIEA B T4 18 4K Intrinsic PST efficiency; @pgy : PS I SZPr
HeAL2EMCF Actual photochemical efficiency of PSTI in light. [F]—#F e [R5 AS [R] (4 /NG 2R 7R 25 57 .35 (P<0.05) Different small letters in

the same column of same tree species indicate the significant difference (P<0.05).
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%2 NaClBMBEHTHERRASHBHE ST

Table 2 Variance analysis of chlorophyll fluorescence parameter under NaCl stress condition'’

7 S Y G i £BH FAH  F value of different parameters

Source of variation D/ F,/F, F, FL/F, ETR Dps
AbHE Treatment 3 15,11 s 22.52 17.03 = 12. 65 s 17.33 #x
FFh Tree species 4 8.50 w3 33.36 #x 28.61 s 10. 68 3 4.77 #%
2 H. Mutual 12 3.13 == 4.69 = 3.25 #x 3.08 = 2.98
1222 Error 80

ST Total 99

b F,/F, ;. PSI f RGHEH 3 % Maximal photochemical efficiency of PSII in dark; F,: F2457 624 Fluorescence in stable state; F’ /F' . PSI
RO T30 Photochemical efficiency of PS1I in light; ETR: PSII AEEFRE A HL T14 1% 3 R Intrinsic PS 1T efficiency; @pgy : PS IESHI7S
Fefb2FR % Actual photochemical efficiency of PSTI in light. s ; P<0.01.

W R F /F (B R BEAL) 82% (HAE3 g - L7
NaCl Wb 2604 F /F, 3 MEXT R4 89% . L
REE UL, 2k A S AL SE LT AR YT NaCl Wit 584
R, FE b AR Y NaCl Bha &4 F F /F (8
S PR R R BE U0 5 A A IR AR B F L/ F (B
FE NaCl J ffe 3 450 /5 s 4 B Sob 9k /D i L i/ )~ g 2
K, I B i TR b

T EMIEER B R (£ 2) 76 NaCl PR &4 F,
RN a A B Y F/F AHAF R B EEF (F =
15.11,P<0.01) , ANFERFRE G F /F, B AR 2
FER(F=8.50,P<0.01),
2.1.2 MBEREEK(F)HHH WME1FR,
BE NaCl BTk B2 U8 i, A i RIBL AR | o 4k 1
AL SELIHE 5 DR i R R POESEU(F,)
SR 2N, ZSE ISR BR,E 12
g + L' NaCl Jpifa 25040, FtG AORIBE S i it o) P (B
5 X A e A N B2 R AR E fE3 g L
NaCl BHE SR, B R0 F (A 300 4
A, X IR 509% , i FIRR L ik e i) F U
BT R 4] S B, O IR 120% ;7E 1.2 F 3
g+ L7 NaCl Bl 250 SR | 2 11 s b & 206k
YIHTH R F AR BT X R

T E MR BR (% 2) 16 NaCl (8 &0 F,
ANFEAC IR ] F ABAFTER 0 3 25 5 (F=22.52,P<
0.01) , AN[FIRFE L i 09 FAE AR 3 2
S (F=33.36,P<0.01)
2.1.3 *PSIABZANFZETHEF /F) B
v FEGIE N &R, PS 1A BOGAE i T RUR
(F'/F' ) R T A RFEBAAAERT PS TR0 o 58 42
TR AL EROR R R HACR S,
FATHILE 12 F13 g - L7'NaCl B8 &0F T, &

SRR BB | R IS RN L SR LT S DR A T
1) F/F E2E/N R, 28 RETIR BN, &
BRI 5 AR R FL L F AR RS
F /F (HE—3 (05 AR P/ 51
AV B /N T Sk L AL SR LA

DA R (2 2), NaCl il 041, R
[l e Ab BRAH [ B FY/ F (A7 e B 22 57 (F =
17.03,P<0.01) ,A[EBF RN F'/F B WA
F#5(F=28.61,P<0.01),
2.1.4 stPSIAEMEEFIES L TR F(ETR) 497
v PSITAETREI GG L FAF 3 M % (ETR ) & 5L Frot
HRAER B A5 PR T 1 00 H 7 A% 8 i R 0T 2 S PRl
WG EE T B AR PR AL s R A e, sk 1
7N BREHESN, RIBR ABARS H ak EAIIL SE L08R 4 A
PR B 0 R %) ETR (LB Y RE NaCl 5T &R B 1Y
e B S RECRAME T, 1 ~3 g+ L
NaCl 38 mT s alBR  ABR | # & 11 05 A 58 20 AR 40 i
i A A F A% 3 o W ek /D 5 T B NaCl 5t
R R, AR S T ) ETR (H 25 R/N G
eI g, 24 NaCl R R ER S| 3 ¢ - LA, H
ETR {H F X RIS HN T 40% |, A fEf& & ismad B B i n]
PR R T HL A A LA I Y e R R
Jop e PR E Bt Pl A0 Bsf ) A9 A4, O ETR (BTSSR 3
DA T Ry

FESHEERE R (F£2) 16 NaCl Bra 04T,
AFEAEFRA A ETR [EAFTER R & 25 7 (F=12.65,
P<0.01) , A [RIA FiE] (9 ETR (8t 47 76 i % 22 5
(F=10.68,P<0.01)
2.1.5 xrPSII EEFEAAFHE(D,,) 97w PSI
FBRIAL SRR (D ) FRAEICIREEAET PS I
OB A3 I A B A SE BRI 22 0% R bR R B T



46 W) B8 IR 53R 5 o 4R

F19 %

LA AL M BE & o TR i S RE B ], B R /)N
A S PS T 2R o0 B FFBCREEE N g 1 T,
TE1 M2 g« L7 NaCl B8 200, Btk | 00 A5 A b
TR Doy (5 X2 76 3 ¢ - L7 NaCl
B ZAER Ak R AR 2l B 0 R @y (B
TR, 2 3 R Xt BE A Y 94% | 87% N 81% , 1E
1 g« L' NaCl A AT, W8 AR R i &,
(B B0 BRLE AT A (25 PR B 7E2 A3 g - L
NaCl Jipi8 2514, 5 Sk LIS S B 1Y) @y 1E 30X
HRLH I 5 A, 200 R X BB ALY 739% Fi66% . 7E 1.2
3 g« L' NaCl it 545 AL R LLARS i R i
D (ESTXT IR AT T RRAR R 22 AR B3, 7351
X HRZHAY 82% 82% F189% , ik Hras REm 4
1.2 #13 g+ L' NaCl i ab #5385 Al il
R @y (R AR T XT RR AL, NaCl B8 X5 5 4~
RS E ) S BRobA2EBeR A IR

D520 Mr s R B R (% 2) 16 NaCl A &10F
AR LB [A] Y D (EAFFEN 3 25 57 (F=17. 33,
P<0.01) , AWl ] B g (B AFAERR B35 22 5
(F=4.77,P<0.01) ,
2.2 NaCl RERERABEAWMLGEHMHHEER
KBS MBERES T

XF NaCl 438 25 F F NaCl 5t &2 1k B Ko A A # Fh
AH I RS RSB A T T BT, 25 R L
#3,

R 3 Al 0L, RER AL R F kLR,
5. F'/F' {5 ETR {HA @, 5 NaCl FiH i i 1 5
W B ER AR (P<0.01) , BV, I Fr 4 4 K¢
F3 NaCl B EHT NaCl RERERM A HEERESH 2 HH
e TS

Table 3  Correlation coefficient among NaCl concentration and leaf
chlorophyll fluorescence parameters under NaCl stress condition'’

SH FFKZEEL  Correlation coefficient

Parameter C F, F'/F', ETR F./F,
F. ~0.399 s

F\/F,  —0.402 %% 0.799 %

ETR -0.416 #=x 0.016 0.306 #:*

F/F, -0.494 #x 0.535%% 0.783 #x  (.453 s

Disit —0.504 #x 0.189 = 0.485 #x  0.959 *x  (0.564 ==

D' €. NaCl R HJE Concentration of NaCl; F /F, . PS I KGHE
AR ER Maximal photochemical efficiency of PSII in dark; F ot fa
AU IEBHL Fluorescence in stable state; F'/F' . PSI BRI
2 T30% Photochemical efficiency of PSTI in light; ETR: PS T 3EHf
GE B F1L 35 M % Intrinsic PS 1T efficiency; @pqy : PSII S RG
B3 Actual photochemical efficiency of PSII in light. * ; P<
0.05; =*x. P<0.01.
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