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Physiological Responses and Growth Performance of Alnus firma
and Alnus hirsuta Seedlings to Artificial Soil Acidification

Choi, Dongsu and Toda Hiroto

Graduate School of Agriculture, Tokyo University of Agriculture and Technology.

ABSTRACT

To obtain basic information for evaluating resistance of soil acidification for growth, net photosynthesis,
N, fixation rate and nutrient status of Alnus firma and Alnus hirsuta seedlings grown in brown forest
soil acidified with H,SO, or HNO; solution were investigated (control (pH=5.9), LN (pH=5.0; Low
levels of Nitric acid), HN (pH=4.0; High levels of Nitric acid), LS (pH=5.0; Low levels of Sulfuric
acid), and HS (pH=4.0; High levels of Sulfuric acid)). The shoot dry weight of Alnus firma and Alnus
hirsuta and the root dry weight of Alnus hirsuta seedlings grown in the HN, LS and HS were
significantly less than that of the seedlings grown in the control. The Chlorophyll a/b ratio in leaves
of Alnus firma at LN, LS and HS was significantly lower than that of control. The concentration of
N in leaves of Alnus hirsuta at HS was significantly higher than that of control. The net photosynthetic
rate of Alnus firma and Alnus hirsuta seedlings at LN and HN was higher than that of control. Based
on the results, we concluded that the negative effects of soil acidification due to sulfate deposition

are greater than those of soil acidification due to nitrate deposition on growth, net photosynthesis and
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N, fixation rate of Alnus firma more than Alnus hirsuta.

Key Words : Soil acidification, Alnus firma and Alnus hirsuta, Net photosynthesis, Chlorophyll content,

N: fixation rate.
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Table 1. The biomass production of Alnus firma and Alnus hirsuta seedlings at different treatments.

, Height 1ot collar Dry weight(g) TR
Species Treatments diameter . .
(cm) (mm) ratio Shoot Root  Mycorrhiza ratio
control 92.0 a 11.0 a 83.6 184 a 50 a 048 b 3.7 a
LN 81.6 a 10.7 a 76.3 11.5 ab 39 a 041 b 3.0 ab
;ﬁ’;‘; HN 9.1 a 135 a 682 103b 69a  067a 15 ¢
LS 657 b 98 b 670 101 b 56 a 0.57 ab 1.8 be
HS 435 ¢ 8.0 b 544 100 b 55 a 071 a 1.8 ¢
control 56.6 a 10.8 a 524 163 a 44 a 0.45 ab 3.7 ab
LN 60.3 a 87 b 693 162 a 56 a 054 a 29D
Al
s HN 541 a 8.1b 68 56b 24b  018c 23 b
hirsuta
LS 595 a 6.1 ¢ 97.5 82 b 22 b 0.30 be 37 a
HS 548 a 6.5 ¢ 84.3 75 b 20 b 0.28 be 37 a

Mean of six seedlings grown under each control (pH=5.9), LN (pH=5.0; Low levels of Nitric acid), HN (pH=4.0;
High levels of Nitric acid), LS (pH=5.0; Low levels of Sulfuric acid), and HS (pH=4.0; High levels of Sulfuric
acid) treatment. Different letters in the table are significantly different (p<0.05).
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Figure 1. The concentration of chlorophyll a+b and
chlorophyll a/b ratio in the current year
leaves grown at the control, LN, HN, LS
and HS treatments for Alnus firma and
Alnus hirsuta seedlings. The values are the
means (+SD) of fifteen measurements. Bars
with different letters are significantly differ-
ent (p<0.05). “n.s.” indicates not significant
at p=>0.05.
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Koike, 2004). £ 2]\Hi-9] HS A2l T
o} mlasl A A4 el fFoAe® 7t
ool Bratn, JU F2zd FeFe 7t
UERITE o]t AFfolA, HS A2
T A EUtE YUl A4 o] 89EE
A A & 7 ok 5, dlxTollA Akt

LN

| Dcontrol MLN CHN @LS wHS]

40 4

30

b
%

(mg-g')

20

N in leaves

10

Alnus hirsuta

Alnus firma

Figure 2. The concentration of nitrogen in the leaves
in the current year leaves grown at the
control, LN, HN, LS and HS treatments for
Alnus firma and Alnus hirsuta seedlings. The
values are the means (£SD) of fifteen
measurements. Bars with different letters are
significantly different (p<0.05).
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Figure 3. Photosynthetic light response curves of current
year leaves grown at the control, LN, HN, LS
and HS treatments for Alnus firma and Alnus
hirsuta seedlings.
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5 . ‘DcmntmllLl\' @HN @LSs -Hs|

N, fixation rate
(umolC,H, g Thr")

Alnus hirsuta

Alnus firma

Figure 4. The N, fixation rate of Alnus firma and Alnus
hirsuta seedlings grown at the control, LN,
HN, LS and HS treatments. The values are
the means (xSD) of five measurements. Bars
with different letters are significantly different
(p<0.05). “n.s.” indicates not significant at
p=0.05.
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