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Effects of Salt Stress on the Growth and Leaf Chlorophyll Fluorescence

in Acer palmatum Seedlings

TANG Ling,LI Qianzhong® ,RONG Liping,LI Shushun

(Institute of Horticulture,Jiangsu Academy of Agricultural Sciences,Jiangsu Key Laboratory for Horticultural Crop Genetic Im-

provement, Nanjing 210014, China)

Abstract: The effects of different concentrations of NaCl[ 0. 042 % (CK),0.2% ,0.4% and 0. 6% Jon the in-
jury and chlorophyll fluorescence in Acer palmatum seedlings were performed by pot experiment. The re-
sults showed that the salt injury of A. palmatum seedlings tuned on mild,moderate and severe respectively
when the soil salt contents were set at 0. 2% ,0.4% and 0. 6%. Leaf water content,chlorophyll a and chlo-
rophyll b and the total contents of chlorophyll significantly decreased with the increased salt concentration.
At the same time, the anthocyanin content significantly increased with the increased salt concentration by
48.7% ,280.3% and 382. 7% higher than those of CK respectively. Leaf F,/F,,F,/F..,Yield ,ETR ,®ps
and ¢P significantly decreased with the increased salt concentration, while NPQ significantly increased un-
der low concentration stress and decreased under high concentration stress compared with control. NPQ of
the treatments under 0. 2% NaCl stress was 33. 3% higher than those of CK significantly. It suggested that
leaf chlorophyll biosynthesis and photosynthesis were significantly inhibited under salt stress in A. palma-
tum. While the moderate salt stress could protect photosynthetic apparatus from damage by increasing the
energy consumption of PS]| reaction center,so the seedling leaves show a certain ability of salt stress tolerance.
Key words: Acer palmatum ;salt stress;leal water content;pigment;chlorophyll fluorescence
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Table 1 Water content,salt injury indexes and salt injury rates of A. palmatum with NaCl treatments
NaCl‘?’FUE Eok/ % ﬁ'i%f?‘é%ﬁ(/% ﬁ';%%%/% BT
NaCl Water Salt injury Salt injury Salt in .
Salt injury symptom
concentration/ % content index rate jury sympto
0. 042(CK) 72.42+4. 24a od 0d 1E % 4 K Natural growth condition
REEERE, 2 1/5 kR Ay K ZE B R Mild salt injury, a-
0.2 67.1743.70a 2.80c 3. 44c¢ bout 20 % leaf opex and leaf margin of the seedlings showed injury
symptoms such as water loss and wilting
PR, 2 1/2 MM R % R UK ZE B OE A 2 A Moderate
0.4 65.72+3. 80a 20.21b 17.21b salt injury,about 50% leaf opex and leaf margin of the seedlings
showed injury symptoms such as water loss, wilting and withered
EEERE, 2 4/5 WPAIRIM S 0K 2535 30 M Al AR T AR 4 3k
1/2 Bl | Severe salt injury.z % leaf opex s .af margi
0.6 48. 9045, 58b 50. 65a 42. 33a /2 L I+ Severe salt injury,about 80% leaf opex and leafl margin

of the seedlings showed injury symptoms such as water loss, wil-
ting and more than half area of these leaves became dry rot

T G NG TR R A BRI AE 0. 05 AKCFA7A(E B P22 55 T 1)

Note: Different normal letters indicate significant difference among salt treatments at 0. 05 level. The same as below
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Table 2 Effects of salt stress on pigment content in leaves of A. palmatum
NaCl # % Chl a Chl b ChlCa+b) . EARE
NaCl /¢ 1) /¢ 1y I -1 Chl a/b Anthocyanin
concentration/ % me"g me 8 /ime s e /(nmol « g~ 1)
0.042(CK) 2.20%0. 06a 0.69%+0.03a 2.89%0.03a 3.1740. 22¢ 21.93£2.78¢c
0.2 2.1940.02a 0.66+0.0la 2.85%0.02a 3.3040.02¢ 32.61£4.75¢c
0.4 1.4040.05b 0.35+0.02b 1.7540. 06b 4.04+0.10b 83.41410.01b
0.6 0.75+0.03c 0.15+0.01c 0.90+0. 04c 5.0640. 25a 105. 85414, 93a
T« 3R I R {34 R T
Note: All measured data are fresh weight
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Fig. 1

The F,/F, and F,/F,, in leaves of A. palmatum under salt stress

CK,T;,T; and T indicate 0. 042 % (control) ,0. 2% ,0. 4% and 0. 6% NaCl treatments,respectively.

Different normal letters indicate significant difference among salt treatments at 0. 05 level. The same as below

L X R R R T 4. 9% . K 35 2] B3 K P i 7E
0. 4200 0. 6 %0 Fh v B2 F #1430 b 6 BB 3% TR T
9. 9% 10. 7% 1 2 AR Wk B 22 (A0 25 R B 3
AL XS TR v PS T V7R 16 YA 3 B2 £R 3 R
A A2 Bt 2R O e KO R R0 TR b EE R
AR A R A A B BY PS I AR 1 X R
SRR U
2.3.2 LRMAEBEFTFENRAXLEGETEHER
M 2 F XN 5o 2 BR O R
(Yield) FIFWG A 15 3 M R (ETR) X[ 5 #h
R 1) 3 R 2 A AL L LR S R R 2 Sk A I 3
K. HE0.2% .0, 4% F 0. 6 %0 bV BE T 8 JTCA
R Yield {8 4y 5 b X B8 25 BE AR T 37, 9%
64. 6201 77. 2% , ETR {5 W] 43 3] Lo % B G 25 B IR
T 37.9% .64. 5% F 77.1% 1 0. 4% F1 0. 6 % £h ik
FEZEMESHARE. DR RERA, R RE W E
NaCl 38 27 5 22 30 i 7 38 T 7 SEBe ok & & 1
P R MGG AR ROR .
2.3.3 WHBERHANZE HFEKRZEGP) X

i 2 PSR £ (0 2 W i i Y6 B TRtk 2% L 7
R W0 &, AE e b2 K REC(NPQ) e B iy &
PSTI K& 2 WU G REA BEFH TO6 & 153k
7 LA AR T UFE SR 19 38 43 . N 3 WL
R TR T R 1) 52 B 6 Ak 25 R03E (Drsy ) FIOG AL 25 1 K
F B CqP) Y5y I 5 vie i 1) 384 iy a2 8 R HL 0. 424
1 0. 62 NaCl kb P55 %f BE 25 5 3k 3] 8 % K,

U B 2 ASEERIA RGN A9 dE 6
2258 K (N PQ) i £k oy 361 e B 1) 38 Jin 56 7t 35 5 R
ik FF7E 0. 2% NaCl b PR 3k 51 5 5 {8 - I Eb X B
WG IN T 33. 3% ;1M 24 NaCl ¥k &4 0. 4% B,
NPQ A B AR AH AT i 35 5 T X5 B 1T 24 NaCl
JER 0.6 201F, NPQ & Lo It i 3 F AR, DA b4
FeH] L BE v T 0. 4 % NaCl 38 7T {55 48 T PS 1T 14
JEAb F R0 WA O > T Tk s R
1 RE 12 T e ) LS RE A 280 sh 3R 4 59 # Rk it
FROLRE 3 5 11 0% BB LA A JB XAk & 45, DA X D
B AL 3 3



2054 mode Mo o R 35 4
0.12 - a 44
1T i
b 33
0.08 b
RS
3 ~ 22
83 C
c
0.04 |
c 11t ’—]—‘ ¢
0.00 0 !
CK T, T, T, CK T, T, T,
A3 SRl
Treatment Treatment

Bl 2 RIR) NaCl ik B2 X 38 )T Jr Yield F1 ETR (195210
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Table 3 The ¢gP,NPQ and ®ps; in leaves

of A. palmatum under NaCl stress

NaCl ¥k J#
NaCl qP NPQ Drsy
concentration/ %
0.042(CK) 0.24+0.02a 1.9540.27b 0.1040.01a
0.2 0.21+0.05a 2.6010. 24a 0.06+0.01b
0.4 0.13+0.02b  2.2140.16a  0.04=£0.01c
0.6 0.11+0.01b 0.97+0. 32¢c 0.0240.01c
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