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Effects of Fluoride Stress on Chlorophyll Fluorescence in Leaves of Tea
Seedlings
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Abstract: The objective was to understand the effect of fluoride (F) stress on chlorophyll fluorescence in tea
[Camellia sinensis (L.) O. Kuntze ‘Ruixiang’] leaves. Tea seedlings at 10-month-old grown in pots were fertilized
with NaF three times weekly for 6 weeks. The results showed that O phase in OJIP curve rose a little treated with
600 mg L' NaF, and P phase and IP phase decreased obviously, L-step at about 150 us and K-step at about 300
ps appeared. Under F stress, the fluorescence parameters, such as RC/CS,, ET/ABS, RE /ET,, RE /ABS, PI,,, and
PI,, decreased in tea leaves, while V,, V,, DI /RC, DI /CS,, DI/ABS and dissipated energy increased. There were
negative correlations between F content in tea leaves and ET/TR_, RE/ABS and Pl but a positive correlation
with DI /RC. Therefore, the ability of photosynthetic electron transfer in tea leaves was weakened under F
stress, the whole electron transport chain from PSII to PSI was affected, meanwhile, leaves could prevent light
suppression and light damage by increasing heat dissipation itself.
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Fig. 1 Effects of fluoride (F) stress on leaf F content
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Fig. 2 Effects of F stress on chlorophyll fluorescence and IP phase in tea leaves



L PIRKAE A ANTR] MR B JEO0S e 2l it -2k R PO LR R 52 ) 579
12¢ 0.10
[ A B
Lok 0.08 | % J
e K
[ \
[ B 0.06 I
osf  *OmeLl’ -'"\.""\ I
r © 100mgL 004 L " %
- v 200mg L™ : =
. 06 2600 mg L™ = L ;
> " 1800 mg L < 002 .
0.4F 0.00 F vz
[ & ’ ~
[ oo
02f j -0.02 |
[ -0.04
or « ok
[ A ) ) . . ) —0.06 L L L ) ) )
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
A /E] Time (ms)
P& 3 S AL XS AR I T AR SV ) AR XS T AEDE LAV ) IS
Fig. 3 Effect of F stress on variable fluorescence (V,) and relative variable fluorescence (AV,)
12¢ 0.06
A B —
1.0+ . mut g
. n® (L iy
osl L 0.04} . .
5 5 - ]
27 . . .
. 06} L E .
B wi® < 002} " .
[ ]
0.4} A . N .
50 .OmgLil " A AAAAAAAAA A B u
p? ©100mg L’ . Ley” oo ve aals
0.2F AL A
!E& V200mgL’1 o-gggggugggo5555!!8?!!999.63,!u.
olea® = 2600 mg L°
. = 1800 mg L™
~0.2 N N N N N 1 —0.02 1 1 1 1 1 )
0 0.05 0.10 0.15 0.20 0.25 0.30 0 0.05 0.10 0.15 0.20 0.25 0.30
BB Time (ms)
(&1 4 AN[F]FRAL BT 2B 300 s TS (W) 5 ARRT Al 82 GAW ) A2 fL

Fig. 4 Effects of F on the average of variable fluorescence and relative variable fluorescence at 300 ps
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