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Effect of Exogenous SA on Photosynthesis Characteristics in Cucumber
Seedling Leaves during the Recovery of the Day after Night Chilling Stress

GAO Qinghai, WANG Yakun,MIAO Yongmei, LU Xiaomin
(Institute for Applied Microbiology, Anhui Science and Technology University, Bengbu, Anhui 233100, China)

Abstract: To figure out the effects of SA on plant photosynthesis characteristics during the recovery of the
day after night chilling, with the ‘Jinyou no. 4’ cucumber seedlings as materials, we studied the effect of
exogenous SA on chlorophyll content, photosynthetic rate,chlorophyll fluorescence parameters and gas ex-
change parameters etc during the recovery(25 °C) of the day after night chilling(5 “C) using sand culture.
The results showed that: (1) The exogenous SA treatment significantly promoted the normal temperature
(25 °C) recovery after night chilling stress, significantly improved the speed and level of recovery compared
with H, O treatment, which significantly increased contents of chlorophyll, net photosynthetic rate (P,),
transpiration rate(T,) ,stomatal conductance (G,) ,and the intercellular CO, concentration(C,). At recovery
6 h,the photosynthetic rate of cucumber seedlings reached 82. 18 % of control levels. (2) The exogenous SA
significantly increased F,/F, ,®psy; and ETR, which improved the NPQ value and enhanced light protec-
tion. (3)Exogenous SA also contributed to the recovery of the apparent quantum yield(AQY) and carboxyl-

ation efficiency (CE) in cucumber seedlings, when recovery 2 d,AQY and CE of cucumber leaves return to
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92.59% and 90. 62% of control levels. Therefore,during recovery after night chilling stress,exogenous SA

treatment could promote the recovery of photosynthesis of cucumber seedlings.and enhance its ability to a-

dapt to chilling stress.

Key words: night chilling;salicylic acid; cucumber seedlings;photosynthesis rate;recovery
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Fig. 1

Effects on SA on chlorophyll content(A) and net photosynthetic rate(B) in cucumber

seedling leaves during the recovery of the day after night chilling



1422 [T A i N // M= S 34 4

F,/F. ®psy ~ETR Fl NPQ Z: 8 AR & # e 1 SEPRE P AEVRZ 8 h o ik 31 g = 04 L LA R A A 43
HWKE AR5 fE W 6 h B 4305 ik 3] 0. 717, W3k B XF RE Ay 76, 72% . 78. 78% . 85.36% il
0.467.180 F1 0. 726 Jf ik 2| W& {H , 43 71 oy %5 B 1Y 84.25% . H1 UL B DG I A B B 43 ARG T I
91.33%.92.29% .92. 46 % F1 92. 48 % , Ifij W% Jiti 1 7K i B E,/F, ®psy - ETRFINPQ % 2%, 4b

- CK -= H,0 —A— SA
250

Ji [H] CO, 1k &

C/(uL L7

o
a 0.8f
= 0.6f
0.4 - > . ’ . : > - g
0 2 4 6 8 10 0 2 4 6 8 10
Pk 52 I T P 2 I i)
Recovery time/h Recovery time/h

2 BRI TR AL B 5 Pk A G R R SA X R G i R AL B ] CO, AL BRI A 25 I 3 58 11 5% 1)
Fig. 2 Effects of SA on G,,C;,L, and T, in cucumber seedling

leaves during the recovery of the day after night chilling
—— CK -= H,0 —— SA
[ A

08 ———F—3+——3

.Y
0.6
=
4
: - - - ! 0.4 . . : . g
0 2 4 6 8 10 0 2 4 6 8 10
T 53 1] P 52 ]
Recovery time/h Recovery time/h

B3 BRI R AL B 52 i B v SA X RS A FL/Fo @psy ~ETR il NPQ B 5 h]
Fig. 3 Effects of SA on F,/F,,,®ps; s ETR and NPQ in cucumber seedling

leaves during the recovery of the day after night chilling



7 T S R AR IR AN IR SA XK B Fh o T 4 B G A R 1 5 1423
2 0.030 N S 0.040f g
M.;’T‘” b 81
Q w»n
%EJ s x 0.035 a i
1 BN [ |
= o3 0.020 c =E< e
=& E = 2 0.025
K2 3 B
2% 0.015 £ 0.020 : : ,
< CK H,0 SA o CK H,0 SA
Ak PR Treatment Kb 3R Treatment

B4 BEIRIR AL B & R rh SA X B4 B i 22 00 4 200 CAD R AB 508 (B) 19 3 1)
ASTR) B 3R AR BRI TE 0. 05 K775 W8 25 4 22 57 (P<C0. 05)
Fig. 4 Effect of SA on apparent quantum yield(A) and carboxylation efficiency(B) in cucumber

seedling leaves during the recovery of the day after night chilling

Different letters meant significant difference among treatments at 0. 05 levels
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HEEN A B —REBAS

BREEWEOKFH (Cardamine scaposa Franch. ) 3fJ& F T FAEEL (Brassicaceae) WK FHJE . AL A, & 4
~18 cm, fEER MR E . HRZESH . MEEK, ZR—FH v o, AR K 1~12 cm; i
T EIE a8 R BEIE K 0.3~2.0 cm, 95 0. 5~3. 0 cm, SEF0 B I G oR B2 2. B2 40, BRAEF
Wik, B 2~10448, RYWAMETIR . K 1~4 em, EFHWHEREK. EHIPEAESEHERERE . K 3~4 mm,
Y 1.5~2.2 mm, WG, HEEY . RO, B K 8~13 mm, %8 5~7 mm, T9 s 5 a8l i M, 5
Wrope S, e — X AE 224K 4. 5~8. 0 mm, FEFEE YK MUl — X AE 22K 2. 5~4. 5 mm; B2 B KOPTE .
K 1L.5~1.8 mm; fEHK 3. 0~7.5 mm, MEHMEE 8~14 4, KMAREK 2.0~3.5 em, 58 1. 2~1. 7 mm;
W EE. FFREE . KEE, K 2~3 mm, 98 1. 0~1.5 mm, Jo# ., £ 4~6 7 R 6~7 7.

PRSP EARE —FP 25 A . A K AEWE 4R 1 400~2 900 m [y ¥ A A\ F W M A7 . 40 A 3]
b S BEPE g A I .
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