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Effect of acid rain on growth and physiological responses of wheat
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Abstract. Acid rain, which is a wet form of gaseous air pollutants, is formed when air pollutants such as
SO,, NO,, CO; in the atmosphere combine with water vapor of clouds. With the increase of concentration
of these pollutants, the amount of acid rain increases. Acid rain, which is the mixture of sulphuric, nitric
and carbonic acids, results in some changes in the soil such as decrease in pH, uncommon nutrient
liberation, increase of release of toxic metals and the decline in the fertility of soil. These impacts have
negative effects on plants. In the present work wheat plants were irrigated and leaf sprayed with four
treatments of acid rain which contain sulphuric and nitrics acids with the pH of 2.5, 3.5, 4.5, 5.6 for a
period of 32 days, whereas, control plants were irrigated and leaf sprayed by normal water with a pH of 7.4.
According to the results we have obtained, control plants in whole growth and physiological indexes were
better than those plants treated by acid rains with the pH of 2.5 and 3.5. Moreover, the plants treated by acid
rain with the pH of 4.5 and 5.6, were lower in other factors except photosynthetic rate, pigment content and
carbohydrate content than control plants. Also acid rains with the pH of 2.5 and 3.5 caused white spots in
both surfaces of leaf and tip and border atrophy.

Keywords. pH, growth and physiological indexes, leaf damage


https://system.khu.ac.ir/jsci/article-1-2146-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

71/71

Nova Biologica Reperta 1: 70-81 (2015)

708171 sl e sk 1o (g sl il

Cleb ¢ b AT ol g 8y o (S 5 5 0
Ol 5o 2l 5 el baalis sbwl GYBIS
pH= 3 ;5 .(Shou-Quing, 2011) 54 . J sams
sebiee odalin 5, S 4 ol ST Ol
.(Shou-Quing, 2011)

b 599 3g0

¢S5 ol 196 &Sy 0 gndoasl 31 o3lizal U Tl s
WTW pH Jus Jeows e PH 5 ke T 365
3205 S PH L gl 0L ((slased 55 2531 L 320
stz 5l et (slaydy 5 45 a5 5/6 5 4/5 535
O L S Sl 5 LT Cow oy s oS
b dals OalS s 8 513 Calesen PH s (st
o ot 4. 848 LT PH=TA L Jsane T
lsses ples OLLE (sl 0L LSl (g laml
235 5 S olad )3 sl DL Sl 5 dall
A3 S S sogse Wi Ly &8
dals OlE sl i) st slowl 5 glosls (ST
il B i) 2 8 A Cod gl OLL Sl
Loy bow 53 &S 0pb 28 Lls s
0Ly 5 Lus ads (Hewitt) o o1ds J sk
568, 5 05y WJab Wl iy laesli oy
2 ks eIl 8 o 8 e b
oK S o 5e gl 55
s S b @ sl Wb e, ¢Sl
Frgd DAl 5 gl ladd Gl 5 A 555,
Ok Ll Co 5 dals LS el LS o
Jsbomn bl Lamee 3 &Sl O Lol )3 (st
N P PN I N CC- PR V-GN SR S R
Gl OLL Sl o QLS 5 dals Ol g
3 USE Cpimmen 058 0 oaline Calizee GLPH L
PH=2/5 (sl 05k Slag 0LE &85 51 (s goas

..\.&:@ olas b

o
(Kumari & <ol 5/5 L5 Jsene ol L PH
e ¥T 0w 2l LI Tomar, 2009).
5 5l gladnl S5 L8 NO2 5802 e
"t OLL Al T e s o jen S
2l 655l N e e Sl &S pd
ol el ol ol .(Shou-Quing, 2011)
WSy J35 IS (Glymme 2alS L bas e s
Sl s (SKis 4 olE Cnles Rl iy SRl
Condy o3 dmes 3595 5 pis S sl
35 S s a1 o S S o (b
(Verma et al,, bl o con OLLE & 5355
53 by il b gl OlLL o1 20 531.2010)
Tt el G155 el OIL Sl (05 g5 me
ol Jels o 31 1. (Shou-Quing, 2011) 5,
G3Lasl3T 155 Coom 5 5 & T (s
5 Aed ile Do ey pole C3L ) 28 i lT
4 en QLS & o Ll piils 5 5 s ol
(Susilawati et al., wzws 5wl W,ST Comw
om Skl OLL 4 LS g el 2011)
bef el OLL Sl Sogline b S
4 Cowlas b3l falS Grugs  als fels
Sl suigdel Sl Gles mlpl 5 S
T Coam g 5500 ) Aoy RS o e
Sy e D e g s () b RS o
Gl oly )3 &S gl O3k 13 o0 (518 3,
~ e 515 Son slas 3 2alS Juls ol 0SB
WJgamn A8y 5 agm 53 8 s e Lo
Sl 5 (L8 10 85Le) oy (s B 1S
(Vermaetal., a0 G kil s5) som i
@ ] (Jgmame 2 gl 0154 .2010)
(Susilawati et al., 555 g pin T Conw 5 5

Lb gl esls fals Coge sl 0146 .2011)


https://system.khu.ac.ir/jsci/article-1-2146-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

7272 Nova Biologica Reperta 1: 70-81 (2015) 70-81 1 al> s pole 0 (po sla axily

Lz OLE | -1 S
Fig. 1. Control plants.
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Fig. 2. Acid rain treatmented plants at different pH.
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Fig. 3. Acid rain treatmented plant’s leaves at pH= 2.5.
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Fig. 4. Leaf length of control plants and acid rain treatmented plants.
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Fig. 5. Leaf fresh weight of control plants and acid rain treatmented plants.
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Fig. 7. Leaf surface area of control plants and acid rain treatmented plants.
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Fig. 8. The percentage of germination in control plants and acid rain treatmented plants.
93 5 Sl il wy, PH=5/6 jls b pH= 3/5 Glsles 5 dals OLE J5 Siale dw)s pun
Sidle Aoy 53 PH=5/6 5 pH= 4/5 L 5 la OlE & e e 0lis 8 IS 55 gl 5L
s 4l S 5 e oS e PHE S Sl cow
Sl Sl Sialem deys Lyl 1y gl A
1.6 R -
1.4 3
i 1.2
N 1
= os
W 0.6
E’ 02 i
~ 0.2
o T T T T
2.5 3.5 4.5 5.6 (7.4) ».
pH
o] Oyl 5l o g dala QLS 538 55 IS (gl sme -9 IS
Fig. 9. Chlorophyll a content of control plants and acid rain treatmented plants.
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Fig. 10. Chlorophyll b content of control plants and acid rain treatmented plants.
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Fig. 11. Total Chlorophyll content of control plants and acid rain treatmented plants.
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Fig. 12. Carotenoid content of control plants and acid rain treatmented plants.
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Fig. 13. Photosynthetic rate of control plants and acid rain treatment plants.
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Fig. 14. Soluble sugars content of control plants and acid rain treatmented plants.
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Fig. 15. Iron content of control plants and acid rain treatmented plants.
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Fig. 16. Zinc content of control plants and acid rain treatmented plants.
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