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Differences in physiological characteristics of Populus x euramericana
varieties ‘Purui’ and ‘107’ under simulated acid rain stresses

Wang Lu-Yi, Feng Jin-Xia”™, Chen Zhi-Cheng, Wan Xian-Chong

( Research Institute of Forestry New Technology, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: We analyzed changes in the physiological indexes of Populus X euramericana
varieties ‘ Purui’ and ‘107’ under different degrees of acid rain stresses. The experiment
established three different acid rain gradients (CK, moderate stresses, severe stresses). Under
severe stresses, the leaf surface of ‘Purui’ showed sporadic dry spots, whereas ‘107’
already showed symptoms under moderate stresses. Under an acid environment, ‘Purui’
exhibited a certain resistance to acid rain and maintained normal growth and photosynthetic
capacity after moderate and severe stresses. However, for ‘107’ , acid rain caused a
significant decrease in photosynthesis, with non-stomatal factors found to be the main reason
leading to its decline. Furthermore, acid rain impacted the water balance, especially for
‘107’ , but stomatal closure was not the main reason for the decline in photosynthesis intensity.
Thus, ‘Purui’ expressed significantly stronger resistance to acid rain than 107’
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‘Hm> A ( Populus x euramericana) Pt ik
B AR R AALS . 20120047) 7 fEAE SO, 15 4L
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ABHURR I a0, WE 2 A4 a A m i By
i, EHERSE. KOS, MEREIOLF
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1 #MREFE

1.1 SZIe#R

AR S5 AE H MOl B A 5T B BB IR 2 o
. T 2015 43 A, H—F4mmfh 107 F1°
B FHEE A TP, A EA 18 cm, & 20 cm,
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10101, BRERFMK, T 201545 7 A%), #EH
AREEAR —BUWFFAE A, BEAL L 3 A (i 1,
2. 3), B4 24 ¥R(107° Ml EFi 4% 12 ¥F), &
AL BRRTZH BRI T S AR T B 25 57 (R 1),
1.2 1RIAEIEL TS & RIEC Fl

AHIFGE S % B 7 X K SRR N A Ak 27 14
JEH K,S0,(0.660 mg/L) . Na,SO,(0.988 mg/L) .

FR1 QREFTRENESMME
Seeding height and ground diameter of the
cuttings before experimental treatment

Table 1

b i 4 i (cm) A% (mm)
Variety Group Height Ground diameter

1 79.15 + 2.53 7.94 +0.10

¢ ¥ i 2 75.35 + 1.15 7.94 £0.18

3 78.15 + 3.40 7.78 £0.18

1 62.00 + 1.37 7.33 £0.27

‘107’ 2 61.33 + 1.55 7.38 £0.20

3 61.00 £ 0.78 7.37 £0.22

W BEECN 9 ~ 124 CFMME = FRifER) ,

Note: Means = SE are shown (n =9 - 12).
CaCl,(2.613 mg/L) . NH,NO,(0.772 mg/L) &
(NH,),S0,(1.442 mg/L), 1 E&E T KA
BRI, K& SOT 5 NO; (JR&EH N5 : 1
PR A R R R A R YL 5 VR ) T TR R BV ( pH) R
b A BIBCE A pH (N 3.5, 4.5 Fl
5.6 MR R AR, FHTAEY) i T e, o5 4,
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(RSHLL R I A E T 33 s, DAY 38 pH (H 24
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SR
1.4 MEFHE
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Fig. 1 Apparent leaf morphology of the two Populus x
euramericana varieties under acid rain stresses
(pH shows the simulated acidity of spray and water)



554 EBGSE: a3

2.2 BEATAMBEXXEERNI

W2 R, ST, i Fh < 3 5w
EREMHA R C . G, L. T.H WUE {E 0754k
PIAT ik B i K (P > 0.05) 5 i 76 5 B ik 3a
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F(P<0.05), 1107’ By P {EAEH FEhia F 1
TR G E PR T 19%; fEEEMA T, H P, .
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AW A B, W E BEE A e, AR
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g, 107 FEREME T, F/F, HER NPQ
HSXREAE BEER,; Oy M g IEEFMHAT
XA A B EREAR, MR ETE(P<

0.05); ‘i fEHEEMIE T F/F, LM NPQ
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*2 EHBWLET LW’
Table 2 Normalized photosynthesis parameters of ‘ Purui’

M107’ MR EERSHE
and ‘107’ varieties under acid rain stresses

. e ol AL Jafi CO, LB FEMAE KA R
T g A i e
Acidity (%) (%) (%) (%) (%) (%)
56 +5.0 100.0 + 4.1 a 100.0 + 89 a 1000 + 1.0 a 100.0 £ 2.6 a 100.0 5.3 a 100.0 +5.7 a
i 45 +4.0 101.3+18a 85.0+7.3a 1001 £+ 1.4 a 101.0 £ 53 a 101.2+6.2a 101.8 + 6.3 a
3.5 +3.0 858 +29b 79.1 £80a 1023 £+ 1.3 a 939 +£32a 109.6 + 124 a 93.1 9.3 a
56 +5.0 1000 £ 14 a 100.0 +59 a 1000 +1.1b 100.0 £ 2.7 a 100.0 £ 10.8 a 100.0 £ 10.0 a
‘107’ 45+40 81.1+18Db 956 +79a 104.3 +1.5a 94.2 + 4.0 ab 83.5 + 8.1 ab 96.7 +99 a
3.5 +30 509 +23¢c 745 +45b 1074 £ 1.2 a 851 +36Db 711 +£6.8b 83.4 +8.1a

. FATARR PR AR B 22 53 5% (P < 0.05) ,

Notes: Different letters refer to significant differences in each parameter between different treatment acidities (P < 0.05). Means + SE

are shown. Same below.

*3 ERBELET T’
Table 3 Normalized chlorophyll fluorescence parameters of ‘ Purui’

PRI « kiR, T,

5107 IHEER XS H

and ‘107’ varieties under acid rain stresses

wi A FRE (pH) F/ MR PO BAROUISARR TFOUER TR KR A K R AL
Variety Acidity Fo Fyo/Fn Dpegyy ap NPQ
56 +5.0 100.0 £ 2.1 a 100.0 £ 0.2 a 100.0 £ 10.0 a 100.0 £+ 8.2 a 1000 £1.7 b
- 45 +4.0 998 +44 a 99.4 + 0.3a 899 +38a 975 +35a 100.7 £ 23 Db
35 +3.0 103.8 +3.0a 98.5 + 0.8b 88.1+7.7a 851 +6.8a 1064 +1.1a
56 +5.0 100.0 £ 1.7 b 100.0 £ 0.2 a 100.0 £ 1.7 a 100.0 £ 1.2 a 100.0 + 0.9 ¢c
‘107’ 45 +4.0 1083 +13b 985 +08b 951 +47a 96.6 + 28 a 109.7 £20b
3.5+ 3.0 1090 +1.2a 959 +02c 798 £3.1b 791 +13b 116.4 + 1.8 a
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Table 4 Normalized relative growth of ‘ Purui’
and ‘107’ varieties under acid rain stresses

AR FREE (pH) HAE (mm) ®(cm)
Variety Acidity Ground diameter Height
¢ s 56 +5.0 100.0 4.2 a 100.0 £ 6.3 a
T 45440 90.3 + 10.1a 944 +32a
3.5+3.0 79.7 £31a 983 +55a
56 +5.0 100.0 + 5.4 a 100.0 £ 2.2 a
‘107 45+ 4.0 727 £51Db 96.3 + 16 a
3.5+3.0 574 +70b 87.2+18b
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varieties under acid rain stresses
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Fig. 4 Normalized permeability of cell membranes of
“Purui’ and ‘107’ varieties under acid rain stresses
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