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Effects of flooding on growth and leaf dynamics of two-year-old
deciduous tree seedlings under different flooding treatments
Akiko NAGASAKA"
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Fig.1 Height growth of two-year-old seedlings of 5 deciduous tree species after initiation of flooding.
Each point represents the mean of eight plants for continuously flooded(m ),seasonally

Flooded(e )and unflooded(O )treatments with standard error of the mean.
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Table.l Dry weights of stem,roots,and root/stem ratio of twe-year-old seedlings of 5 deciduous tree
Species after termination of flooding. Data are means(n=8 for all treatments)and standard
errors of the mean. Values followed by the same letter are not significantly different using

multiple comparison test(Fisher’s PLSD;p<0.05).

Species Treatment Stems(g) Roots(g) Roortgiitem
before flooding 1.8£0.3 change(%)* 2.7+0.4 change(%) 1.55£0.11 change(%)
. i continuously 12.0£2.5, 667 16.5+1.8 611 1.60+0.25, 103
Alpus japonica—  conally  20.0+1.8, 1111 28.5%2.7, 1056  1.44%0.07. 93
unflooded 21.3%2.2 1183 40,9+3.3, 1515 2.88+0.92, 186
before flooding no data no data no data
Fraxinus continuously  7.8%1.2; — 27.6%+3.0a — 4.11+0.65a —
mandshurica seasonally 9.0+1.1, — 29.7+£3.7a — 3.32+0.18, —
unflooded 7.8€1.2, — 36.2%3.64 — 4.97+0.45; —
before flooding 1.1+0.1 change(%) 1.3%£0.1 change(%) 1.18+0.09 change(%)
. continuously  3.5%0.6a 318 2.5+0.3 192 0.80+0.11a 68
Ubmus davidiana oy 7.7+1.1, 700  14.0+1.5, 1077  1.89%0.09, 160
unflooded 6.4+£0.9 582 14.2+1.5, 1092 2.31x0.12; 196
before flooding 2.4+0.3 change(%) 5.7£0.9 change(%) 2.34%£0.16 change(%)
Quercus continuously  2.1+0.3a 88 5.1%£0.7a 89 2.52+0.304 108
mongolica seasonally 6.8+0.8; 283 14.0£0.9, 246 2.16+0.144 92

unflooded 6.9+1.0p 288 18.7+1.7¢ 328 2.86+0.23a 122
before flooding 1.0+0.2 change(%) 2.2+0.3 change(%) 2.45+0.21 change(%)
continuously  1.2+0.1, 120 3.5%0.4a 159 3.08+0.43, 126
seasonally 3.6%0.4, 360 12.5+1.8, 568 3.49£0.26a 142
unflooded ~ 2.7+0.3c 270 12.9+0.9 586  5.01£0.25, 204

*change={(final measurement),”(mean measurement before flooding)}*100

Acer ginnala
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Fig.2 Dry weight of roots sorted by diameter of two-year-old seedlings of 5 deciduous tree after
termination of flooding. Data are means(m=8 for all treatments)and standard errors of the
mean. Values followed by the same letter are not significantly different among 3 treatments
within the same diameter size class(multipe comparison test, Fisher's PLSDO p 0.05).
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Leaf survivership curves of two-year-old seedlings of 5 deciduous trees among different

flooding treatments. Each point represents the mean number of leaves on an individual for

emerged leaves(o ),fallen leaves(m ),and attatched leaves(().
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Fig.4 Effects of flooding on duration of survival of leaves that had already emerged before initiation

of flooding in two-year-old seedling of 5 deciduous trees. Each point represents the mean of
eight plants for permanently flooded(m ),seasonally flooded( a),and unflooded(O )treatments with
standard errors of the mean(vertical ber.)Values followed by the same letter are not
significantly different(multiple comparison test,Fisher’s PLSD p 0.05).
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Summary

Flood-tolerance experiment was conducted on two-year-old seedlings of 5 deciduous tree
species (Alnus japonica Steud., Fraxinus mandshrica var. japonica Maxim., Ulmus davidiana
var. japonica Nakai, Acer ginnnala Maxim., Quercus mongolica var. grosseserrata Rehd. et. Wils.O
to evaluate the effects of different flooding treatments on growth, biomass allocation, leaf
emergence, leaf fall, and leaf longevity. More continuous flooding results in less biomass
production especially in U. davidiana, A. ginnnala, and Q. mongolica. Flooding also
greatly accelerated leaf abscission in these species.

Whereas flood-tolerant response such as formation of adventitious roots, and development
of new roots were observed in A. japonica and F. mandshrica. Furthermore, in A. japonica,
leaf senescence was delayed in flooded seedlings. The results showed the extention of leaf
longevity plays one of the important adaptation in flood-tolerant species. In this experiment,
tolerance to flooding were concluded in the following order.: A. japonica > F. mandshrica >
U. davidiana, A. ginnnala > Q. mongolica.

Key words: deciduous trees, flood tolerance, adventitious roots, leaf longevity



