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Effects of Simulated Acid Rain on Seed Germination and
Seedling Growth of Three Crops

PENG Cai-xia? PENG Chang-lian* LIN Gui-zhu' WEN Da-zhi!

(1. South China Institute of Botany, the Chinese Academy of Sciences, Guangzhou 510650, China;
2. Guangzhou Changxing Middle School, Guangzhou 510650 ,China)

Abstract: The responses of seed germination and seedling growth of rice (Oryza sativa cv. Yueza 223), wheat
(Triticum aestivum cv. Gaoyun 5) and maize (Zea mays cv. Shangyu 2) to simulated acid rain were investigated by
dipping seeds into solution of pH2.5, 4.5 and 5.6 made from mixtures of H,SO, and HNO,, and into distilled water
(control). Different pH (2.5, 4.5, 5.6) simulated acid rain showed no effect on seed germination of rice and wheat,
but significant inhibition effect was found in the germination of maize. Seedling growth of rice, wheat and maize
was inhibited by simulated acid rain. Biomass and contents of chlorophyll and carotenoids decreased to some
extent in all the three crop species grown under simulated acid rain, whereas no obvious changes in Chl a/b was
exhibited in these crops. There was little effect on Fv/Fm and photochemical quenching of chlorophyll
fluorescence (qP) in leaves of maize grown at pH 4.5 or 5.6 of simulated acid rain, but nonphotochemical
quenching of chlorophyll fluorescence (NPQ) decreased markedly, revealing that non-radiation energy dissipation
in the antenna of photosystem II was possibly damaged under acid rain condition.
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Table 1 Effect of simulated acid rain on seed germination of three crops

Germination rate (%)

Crop species

pH25 pH45 pHS5.6 Control
Oryza sativa 9920 99.20 100 100
Triticum aestivum — 94.60  97.17  99.35 100
Zea mays 69.84 7679 7937 100
2.2
pH :
pH 25
(8-10d) 3
(D
pH 45 56
(8-10d) ,
pH 5.6
, pHA45
( 1A,B)
,pH 45 5.6
, pH4.5
(10-12 d) ( 1C,D)
pH 45 56
, pHA45 10-12d
: pH
4.5 ( 1EPF
2.3 3
pH ;
12d 3



402 11
8 . 8 -
A B
7+ 7 +
6 - 6
5t 5 ¢
4 4
3 - 3 -
2 2
1 - 1
0 4 O S 1
12 c E 20 -
g 10 §
E 10 ! g
= [}
=) P
c 8 g
s :
© 6 3
"g o
o 4 1
i X
¥ F3
g 2 it
& 5
0 —
18 " 25 .
16
14 20
12 15
10
8 10 |
6
4 5 -
) i
0 S O O U S S | Q -
2 4 6 8 10 12 14 2 4 6 8 10 1z 4
B R B 18] Germination time (d)
1 3
Fig. 1 Effect of simulated acid rain on seedling growth of three crops
A,B: Oryza sativa; C,D: Triticum aestivum; E, F: Zea mays
OpH 2.5; CIpH 4.5; ApH 5.6; @ Control
2 12d 3
Table 2 Changes in biomass of crop seedlings grown under simulated acid rain for 12 days
Biomass (g FW (5 individuals)™)

Crops pH2.5 pH4.5 pH 5.6 Control
Oryza sativa 0.18+0.01 74.11% 0.23+0.02 92.51% 0.24+0.02 95.53% 0.25+0.02 100%
Triticum aestivum 0.46+0.02 70.00% 0.60+0.08 91.22% 0.65+0.05 99.85% 0.65+£0.04 100%
Zea mays 4.15+0.31 54.00% 5.14£0.56 66.80% 6.82+0.48 88.50% 7.70+£0.65 100%

Data in brackets are percentage of the control (n=5)
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Fig. 2 Changes in photosynthetic pigment content in leaves of maize and wheat grown under simulated acid rain for 12 days
| Triticum aestivum; [] Zea mays
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pH 5.6 Table 3 Changes in chlorophyll fluorescence parameters in leaves of
pH4.5 5.6 maize grown under simulated acid rain for 12 days
a/b
Treatment Fv/Fm qP NPQ
pH 25 . a/b
Control 0.752+0.015 0.355£0.009  1.802+0.031
pH4.5 0.746+0.008  0.366+0.011  1.436+0.110
" pHS5.6 0.733+0.005 0.341+0.012 1.341+0.007
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