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Chlorophyll fluorescence characteristics with simulated acid rain

and light intensity treatments for Dicranopteris dichotoma

LU Chengxiang', ZHANG Mingru?, ZOU Lingli’

(1. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2. School of
Landscape and Architecture, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: The effects of a light intensity gradient and acid rain on chlorophyll fluorescence parameters and
pigment content of Dicranopteris dichotoma were studied using treatments of four different light gradients
(shading of 80%, 50%, 30%, and full sun) and pH levels (pH 3.0, pH 4.0, pH 5.6 and pH 7.0). Results
showed that with pH 4.0 and pH 5.6 treatments, the actual photochemistry efficiency of PS I (Yiu),
photochemistry efficiency of PS Il (F, /F,), potential activity of PS Il (F, /F,), chlorophyll a (Chla),
chlorophyll b (Chlb), total chlorophyll (Ct), and carotenoid (Car) content of D. dichotoma increased; whereas
these parameters decreased with the pH 3.0 treatment. The chlorophyll fluorescence parameters Y4, FI/F,, and
FJF, increased with shading. Y, with 80% shading was significantly than 30% shading (P<<0.05). Chla, Chlb,
Ct, and Car content were also significantly greater (P <<0.05). For pigment content and fluorescence
parameters, the effects of light intensity and acid rain stress had no significant interactions, and light intensity
had a significantly greater effect on the parameters than acid rain stress. Therefore, acidic liquids of pH 5.6
and pH 4.0 with shading of 80%, 50%, and 30% promoted chlorophyll content and fluorescence parameters,

and as the degree of shading increased the chlorophyll content and chlorophyll fluorescence parameters also
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increased.[ Ch, 3 fig. 2 tab. 25 ref. ]
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Figure 1 Growth at different times of Dicranopteris dichotoma in full sunlight

21 AEXBESHEMELEZGTEERKLSHILE

Pl 2 Ay 38 S RN R VRN IR AR PR M R R AOE S B M 5 R . A 2 . A R AL B
T, EEMIOESH V(PSR 20%) . F F,(PS I AEN M) A F, /F.(PS T Bk 24305 ) A8 1k
A LA 3, BRI N pH 5.6>pH 4.0>pH 7.0>pH 3.0, #i8 pH 5.6 Fl pH 4.0 & 4b AR Y,
F IF, F F, [F, 34K, pH 3.0 BRI Yias, F, /F, BV F, F, TR ABAL 80%E G551 F, pH 5.6 IRk
AbFEE pH 3.0 bR (Y Vi £F7E 12 35 22 53 (P<<0.05), HARVOCSEAEAS RMAL I ) 0 1o % 25 v o &
B R VA I 3 X P2 ) Y g R IR, DRS A SR SO S B WS

FEAR R R VR AL 3 5 A TR G A5 1 T, 15360 e Y, B JF, FF, IF, R — 05, Bl 80%
> 50%38E > 30% 0 . W& N S ELF, [F, F1 F, [F, 1EAS[R)8EO% H] 22 57 P A 8.3 (P>0.05) o Vi £ 3
Tl S A BN AFAE — i 25 Sk o YR N /£ pH 5.6 il pH 7.0 B, 7£ 80%F1 30%HE S AL FH R (Y g 34
AR 22 53 (P<<0.05), MR N 7E pH 3.0 A1 pH 4.0 5}, 7£ 80% 1 30%il Je AL LT 1) Vg FE 7R B
FH2ER(P<0.01), UiWIBEE ECARBEIG, AR A N IS E Y, F/F,HF, F, Y52 905
I R, TR VR B (1 2315 K Y aa 75 80%F1 30% 38 5 ] 1) 25 4
22 AEXESHBAMELEZGTEERERENHLR

Pl 3 Sy 38 S RN R VOBL IR 38 A B 2 i 8 R o A B (B, LU BT 3 WAL AR AR [ %
Fr, HAMSEa, HgED, KXY MR, AR E %, HpH 5.6>pH 4.0>pH
7.0>pH 3.0, 7£ 80%EVe4FF, pH 5.6 kb HL R (nt4¢ 2 a, 4% b fAM4E S pH 3.0, pH 7.0 &t
PR Y 25 5 B 3 (P<0.05), 2% N RAE pH 5.6 F1 pH 3.0 403 ]t 77 78 . % 25 5 (P<<0.05) . #iWpH
5.6 FipH 4.0 (R AL FRAR /7 H 0 KR40 80, pH 3.0 MBRIBAL FRFRAL 1 (6 K & K. TR,



B32EH 1 B A5 - RAUL IR T ' S ALk K 2 8 R S R M A 2 55

1.0 ¢ 4c
5 2o o
O
. <E.IE. 2 Z
< o <
08 o _E. o 2, < < 1%
26, <6 85 3% 3 T S g =
2R ) < ) <U < <
<< < <=z T2 s I [ <
0.6 | @) T 8 < e _ °
B 2 S . <
] T =g = - L
> _D_ o 2
0.4 b
l L
0.2 +
0 : 0
7.0 5.6 4.0 3.0 7.0 5.6 4.0 3.0
pHE pHH
1.0 = .
< <
o) < o
S <c§ T 288 So 2
0.8 F 1< <2 =% <
- T < < <
. 'T' TT T )
W E5680% O Mk50% M H30%
aa AN 8 350,05k L[ 2 S
= (P<0.05), AN I K5 5 BEE 20,0 1K F
& 12 5 EP<0.5),
0.4
0.2
0
7.0 5.6 4.0 3.0
pHH

RE/NG F R R 0.05 K FAY 27 (P<0.05), AFKEFEEFRR 0.01 KF FA25MH(P<0.01),
B2 RREEXRZEEAREZLOETEEZT L RELAILER

Figure 2 Comparison of chlorophyll fluorescence parameters of Dicranopteris dichotoma under different shadings and

acid rain treatments
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Figure 2 Comparison of pigment content of Dicranopteris dichotoma under different shadings and acid rain treatments
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Table 2 F-values of two-way ANOVA for the effects of light intensity, acid rain and their interactions on response variables

of Dicranopteris dichotoma

sy S 2 Wi S x 2

N F BEN F B F BEN
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