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Growth Performances and Physiological Responses of

Quercus spp. and Fraxinus rhynchophylla Subjected to

Different Soil Moisture Regimes and Nutrition Levels'*
Ki Won Kwon? and Jeoung Ho Lee®
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ABSTRACT

Temporal changes in growth performances, chlorophyll contents, and tissue water relations for determining

their physiological responses of five economic tree species subjected to chronic water and nutrition stresses

were investigated with containerized seedlings grown in different soil moisture regimes and nutrition levels.

Seedlings of Quercus acutissima, Q.

variabilis, Q.

mongolica, Q. servata, and Fraxinus rhynchophylla were

propagated in plastic pots{I.D. 16cm X Depth 16cm) for the experiments. The seedlings were subjected to two

soil moisture regimes of dry and wet soils and two nutrition levels of fertilization with N+P+K and no

fertilization through the growing season from May to September in a green house.

For the purpose of analvzing their responses to the environmental stresses, seedling heights and root collar

diameters, chlorophyll contents, and P-V curve parameters of the seedlings were measured in May, July, and

September. The environmental stresses coming from moisture and nutrient deficits affected the growth

performances of seedlings variously among species and among different growing periods, as well as between
height and basal diameter growth of seedlings. The growth performances of Q. acuiissima were influenced

sensitively on the stresses, but those of Q. mongolica less influenced in comparison with other species.
Chlorophyll contents were generally higher in Quercus spp. than F. rhynchophylla through the growing season.
The chlorophyll contents changed by species and by treatment through the season within ranges of 0.14~1.96
mg/g dry wt. of chlorophyll a and within 0.16~1.79mg/g dry wt. of chlorophyll b, respectively. But the
contents seemed to be decreased gradually through the chronic environmental stresses and leaf senescence.

The osmotic potential at full turgor (¥=zo) and turgor loss point (Wxzp) had temporarily declined up tc 3 to
Sbhars from -7.0~-12.4bars in May to -10.2~-17.5bars in September and up to 5 to 6bars from -7.6~-14.2
bars in May to -12.9~-20.4bars in September, respectively, with some exceptions. The values of ¥zp were
generally high in F'. rhynchophylla in May and July, but high in Q. serrata in September. Relative water
contents at turgor loss point (RWCp) were generally high in F. rhynchophylla, but the temporal changes of
RWCp were quite and frequently different among species and among treatment.

Key words . growth performance, chlorvophyll content,
Jull turgor and turgor loss point (Wxo, Ynp),

tissue water velations, P-V curve, osmotic potential at

relative water content at turgor loss point,

nutrition, soil moisture regime, Quercus spp ., Fraxinus rhynchophylla.
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Table 1. The composition of major and minor elements of nutrient solution added to all the pots treated.

Major elements

Minor elements

g/l
MgSO4 * 7H4O 0.5
CaSO, 0.5
FeSO, trace
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Table 2. The seasonal changes of relative rates of the growth performances of Quercus spp. and Fraxinus
rhwnchophylla seedlings subjected to different soil moisture and nutrient regimes.

Month
Species Treatment May July September
Height Diameter Height Diameter Height Diameter
(%) (%) (%) (%) (%) (%)
Q. acutissima W.M. N+P+K 100 100 144. 114.8 199.2 144.4
control 100 100 102.7 120.8 105.5 129.2
D.M. N+P~K 100 100 132.5 130.0 135.5 155.0
control 100 100 103.5 119.0 103.5 133.3
Q. variabilis W.M. N+P+K 100 100 141.9 120.0 165.9 132.0
control 100 100 104.3 118.2 111.3 122.7
D.M. N+P+K 100 100 117.5 118.2 120.6 150.0
control 100 100 102.8 114.3 105.6 128.6
Q. mongolica W.M. N+P+K 100 100 108.9 117.2 108.9 155.2
control 100 100 106.3 129.2 107.6 133.3
D.M. N-P+K 100 100 102.0 116.7 102.0 133.3
control 100 100 101.4 120.3 102.7 129.2
Q. serrata W.M. N+P+K 100 100 151.4 128.6 169.3 152.4
control 100 100 102.7 137.5 102.7 162.5
. D.M. N+P+K 100 100 107.4 121.1 109.5 131.6
control 100 100 102.7 137.5 102.7 162.5
F. rhynchophylia W.M. N+P+K 100 100 126.1 116.3 132.1 126.5
control 100 100 108.6 114.5 110.9 125.5
D.M. N+P+K 100 100 106.2 101.7 106.2 119.0
control 100 100 101.3 105.7 102.5 109.4

W .M | wet soil moisture regime D.M ! dry soil moisture regime
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phyll b+ 0.20~1.79mg/g dry wt., 0.38~1.55
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Species Treatment Chlorophyll a Chlorophyll b Chlorophyll a+b Chlorophyll a/
May July Sept. May July Sept. May July Sept. May July Sept.
Q. acutissima W.M. N+P+K 161 18 09 1.79 083 111 3.40 264 207 093 2.19 087
control 1.23 1.9 113 0.72 2,36 2.62 1.03  2.66
D.M. N-P+K 1.94  0.84 0.97 0.9 2.89  1.88 2.04 080
control 066 1.23 1.55  0.67 221 1.9 0.43 181
Q. variabilis WM N+P+K 134 19 067 0.8 099 112 221 29 179 1.5 198 059
control 130 1.77 1,27 0.69 2.56  2.46 1.48 238
D.M. N+P-K 1.47  0.68 0.76  1.26 2.23 1.9 1.93  0.54
control 1.07  1.08 1.06  0.62 213 1.1 1.03  1.76
Q. mongolica WM. N-P+K 148 127 042 164 061 028 312 1.8 0.71 0091 2.07 147
control 117 0.84 1.00 0.66 217 1.50 112 1.32
D.M. N+P-+K .23 0.37 0.68 0.37 1.91  0.60 1.85  1.01
control 0.58  0.89 1.41  0.68 1.99 1.5 64 137
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control 1.53  1.53 0.97 0.63 2.51  2.16 1.58  2.41
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£ . riynchophylla WM N+P+K 069 1.45 043 0.20 044 038 090 1.8 0.8 333 329 1.2
control 0.81  0.39 0.69 0.16 1.50  0.55 1.18 2.3
D.M. N+P+K 1,18 0.14 0.40 0.2 1.58  0.38 2.97 (.61
control 0.66 0.40 0.38 0.17 1.04  0.57 1.73  2.27
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