sHral A A e ls] 2] 24(6) : 735~743. 2010
Kor. J. Env. Eco. 24(6) : 735~743. 2010

i N )
NaCl == E2k x{2|of| &t 4-Fo| ME w2
T e T L A

Growth Responses of 4 Species to NaCl Concentration in Artificial Soil"®
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ABSTRACT

In order to inspect growth responses of Fraxinus rhynchophylla Hance, Koelreuteria paniculata Laxmann,
Quercus acutissima Carruther and Ulmus parvifolia Jacquin to NaCl treatment, NaCl solution was treated for
four months with 0, 25, 50, 100 and 200 mM concentrations, then survival rate, change of relative growth rate,
weight, dry weight and pigment content of leaf were investigated. According to NaCl treatment, pH and EC
(electrical conductivity) of soil increased, and growth rates of four tree species fell apparently as treatment time
became longer. U. parvifolia had the highest survival rate with 15% in the 200mM treatment, and the other three
species withered in the treatment. Relative growth rate, weight and dry weight decreased when NaCl treatment
time grew longer. The total chlorophyll declined after it rose to 60 days, and the total chlorophyll and carotenoid
of'the all species according to NaCl treatment did not change very much. With the result from anlayzing growth
responses of four tree species to oxidative stress which occurs during NaCl treatment, U. parvifolia has the
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highest tolerance, followed by K. paniculata, F. rhynchophylla and Q. acutissima.
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Table 1. Mean of height and root collar diameter of
four tree species

Species Height(cm) Root collar diameter(mm)
F. rhynchophylla 53.76 £ 0.88* 5.89 £ 0.18
K. paniculata 75.56 + 0.75 8.29 + 0.09
Q. acutissima 70.31 + 0.89 8.21 + 0.45
U. parvifolia 91.14 + 1.42 4.57 £ 0.18

*Mean=S.E.(n=20)
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Figure 1. Monthly changes in average of air temperature
and relative humidity
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Figure 2. Change of pHis and EC of soil after 120 days at 0, 25, 50, 100 and 200mM NaCl
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Table 2. Survival percentages of four tree species at 0, 25, 50, 100 and 200mM NaCl for 120 days (unit : %)
Species NaCl concentration(mM)
0 25 50 100 200
F. rhynchophylla 100 95 75 20 0
K. paniculata 100 100 90 35 0
Q. acutissima 100 85 70 15 0
U. parvifolia 100 100 100 100 15
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Table 3. Effects of NaCl on fresh and dry weight of four tree species in 120 days at 0, 25, 50, 100 and 200mM NaCl

NaCl Fresh weight(g) Dry weight(g) Water
Species (mM) Leaf Stem Root T((X;ﬂ Leaf  Stem Root T(%t;l 1 ri/tlii) co?gtgant
0 7.01b 18.40a 26.56a 51.97a 2.83¢ 10.22a 12.67a 25.72a 1.03a 26.25a
25 7.23b 15.98ab 24.15a 47.36ab 3.14b 7.89¢ 11.51b 22.54b 0.96b 24.82ab
F rhynchophylla 50 8.64a 15.21ab 20.77ab 44.62ab 4.58a 9.23b 13.98a 27.79a 0.99b 16.83b
100 3.84¢ 12.75bc 16.20b 32.79b 1.88d 8.18¢ 10.40b 20.46b 0.97b 12.33bc
200 U 9.78¢ 9.73¢ 19.51¢ - 7.11d 8.23¢ 15.34¢ 0.86¢ 4.17¢
0 21.48a 53.26b 58.30b 133.04ab  8.32a 21.77ab  19.92b 50.01b 1.51a 83.03a
25 21.92a 55.28b 68.02a 145.22a 8.83a 23.78a 30.48a 63.09a 1.07ab 82.13a
K. paniculata 50 14.76b 64.12a 55.20b 78.88b 5.12b 24.31a 21.88b 51.31b 1.35a 27.57¢
100 1.16¢ 43.92bc 41.10bc 86.18b 0.72¢ 18.43b 22.21b 41.36bc 0.85b 44.82b
200 - 23.07¢ 23.80c¢ 46.87¢ - 14.84c¢ 14.31c 29.15¢ 1.04ab 17.72¢
0 10.28a 25.24a 38.10b 73.62a 4.53a 13.29¢ 20.12b 37.94c¢ 0.89b 35.68a
25 9.99ab  24.18a 39.23b 73.40a 4.76a 17.36a 21.77b 43.89b 1.02a 29.51b
Q. acutissima 50 5.28b 22.43a 45.15ab 72.86a 3.02b 16.21a 28.80ab  48.03a 0.67bc 24.83bc
100 1.87¢ 16.51c 53.71a 72.09a 1.43¢ 15.00b 29.98a 47.35a 0.55¢ 24.74bc
200 - 19.18b 39.64b 58.82b - 16.12ab  30.48a 46.60ab 0.53¢ 12.22¢
0 8.79ab 14.02¢ 14.76¢ 37.57b 2.01b 6.71d 6.28¢ 15.00¢ 1.39a 22.57a
25 10.34a 18.95a 20.57ab 49.86a 4.60a 11.81a 11.85b 28.26a 1.38a 21.60b
U. parvifblia 50 5.19b 15.75b 23.58a 44.52a 2.43b 9.92b 13.20a 25.56a 0.94b 18.97bc
100 3.03¢ 14.98¢ 17.69b 35.70b 1.67bc 8.67¢ 12.23ab  22.57b 0.85¢ 13.13¢
200 1.50d 15.31b 18.67b 35.48b 0.78¢ 9.20b 12.43ab  22.41b 0.80c 13.07¢

The different letters indicate significantly different at p<0.05 by Duncan's multiple range test in respective stands.

- : N/A(plant died)
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Table 4. Mean total chlorophyll(C.+) and carotenoid(Car) content in the leaves of four tree species at 0, 25, 50, 100

and 200mM NacCl (unit : mg g'l)
Species t]r)ez}t/rsneonft g;ﬁl) Catp Car Species tlr)e 21}t/rsr1:r§ (NH? 1\(/:[1) Catp Car
0 1.14c 0.20ab 0 1.66b 0.24a
25 1.77a 0.23a 25 1.86a 0.24a
30 50 1.66ab 0.23a 30 50 1.58b 0.23a
100 1.28bc 0.21ab 100 2.09a 0.23a
200 091c 0.18b 200 1.89a 0.24a
0 1.71a 0.25a 0 1.95ab 0.24a
25 1.76a 0.25a 25 2.23a 0.23a
60 50 1.16b 0.22b 60 50 1.95ab 0.22a
100 1.47a 0.24a 100 1.99a 0.23a
200 0.95b 0.21b .. 200 1.30b 0.22a
F. rhynchophylla 0 1 492 0.23a Q. acutissima 0 1376 0232
25 1.51a 0.24a 25 1.94b 0.23a
90 50 1.16b 0.22ab 90 50 2.15a 0.23a
100 1.47a 0.23a 100 1.79b 0.23a
200 0.83¢ 0.19b 200 - -
0 1.27bc 0.22a 0 2.03a 0.22a
25 1.12¢ 0.22a 25 1.91a 0.22a
120 50 1.52a 0.23a 120 50 1.86ab 0.23a
100 1.47ab 0.24a 100 1.60b 0.22a
200 - - 200 - -
0 2.04a 0.23b 0 1.03a 0.18a
25 2.04a 0.25a 25 0.77ab 0.15b
30 50 1.65b 0.23b 30 50 0.70bc 0.14b
100 1.81ab 0.24ab 100 0.72bc 0.15b
200 1.65b 0.24ab 200 0.41c 0.10c
0 2.07a 0.22a 0 1.21a 0.21a
25 2.00ab 0.26a 25 1.16a 0.19ab
60 50 2.14a 0.25ab 60 50 0.86ab 0.16b
100 1.89b 0.25ab 100 1.08a 0.20a
. 200 2.01ab 0.25ab . 200 0.45b 0.13¢
K. paniculata 0 217a 02p U panifolia 0 1.56a 023
25 1.87b 0.24ab 25 0.94¢ 0.18b
90 50 1.98ab 0.25a 90 50 1.18bc 0.20ab
100 2.16a 0.25a 100 1.04b 0.21ab
200 1.46¢ 0.25a 200 0.45d 0.10c
0 2.05a 0.23a 0 2.09a 0.23b
25 2.04a 0.24a 25 1.45b 0.32a
120 50 1.89b 0.24a 120 50 0.94¢ 0.17¢
100 1.79b 0.24a 100 0.16d 0.05d
200 - - 200 0.25d 0.07d

The different letters indicate significantly different at p<0.05 by Duncan's multiple range test in respective stands.

.1 N/A(plant died)
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