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Effect of N and P Fertilization on Nutrient Use Efficiency of Pinus densiflora, Larix
leptolepis, and Betula platyphylla var. japonica Seedlings

Jung-A Shinl’s, Yowhan Son', Sung-Gak Hongz, Young Kul Kim® (IDepartment of Forest Resources and Environmental Sciences,
Korea University, ?Department of Forest Resources, KonKuk University, JForestry Research Institute)

ABSTRACT : Biomass, tissue (foliage, stem, and root) nutrient concentration, and nutrient use efficiency (NUE)
were determined for 1-year-old Pinus densiflora, Larix leptolepis and Betula platyphylla var. japonica seedlings in a
greenhouse under nitrogen (N) and phosphorus (P) fertilization treatments. There were no consistent patterns in the
effect of fertilization on seedling growth, however, in most cases the addition of N and P had no stimulating effect
on biomass. In general, seedling tissue N and P concentrations increased after fertilization. It appeared that
fertilization induced luxury nutrient consumption because uptake was increased without altering biomass. The NUE,
calculated as the ratio between total above and belowground production and nutrient content in seedlings, decreased
with increasing N and P supply for P. densiflora and B. platyphylla var. japonica while that for L. leptolepisthe did

not change. B. platyphylla var. japonica had the highest NUE, L. leptolepis the lowest, with P. densiflora having
the intermediate NUE.

Key words : Betula platyphylla var. japonica, biomass, fertilization, Larix leptolepis, nitrogen, nutrient use
efficiency, phosphorus, Pinus densiflora
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Table 1. Dry weight (g) of P. densiflora, L leptolepis, and B.
platyphylla var. japonica seedlings after fertilization treatments. Means
followed by the same letters within a column do not differ
significantly at p<0.05.

Ist harvest 2nd harvest
Treat-

ment Foliage Stem Root Total

Foliage Stem Root Total

P. densiflora
HN 038 0202 054a 1.12a 0.3%c¢ 0.18c 0.36c 093¢
LN 0.30abc 0.13bc 0.35bc 0.77bc 046b  0.29ab 0.66a 142a
HP 033ab 0.16b 040b 0.8%b 0.41bc 026b 049 1.15b
LP  025hc 0.14bc 0.29de 0.68cd 040bc 031a 051b 1.23b
HNP 035a 0.15bc 0.33cd 0.82b 040bc 0.19c 032c 091c
INP 022¢ O0llc 026e 059 0.65a 032a 047> 143
CON 031ab 0.14bc 0.38bc 0.84 035c 020c 0.52b 1.08bc

L leptolepis
0.08bc  0.09ab 0.23b 0.40bc 0.08c 006d 0.13c 027
0.06c  (.08ab 0.16b 0.29% 0.06c 0.09%d 022d 0.37d
0.08bc 0.05b 0.19b 0.32ed 0.16c  0.12bc 031c 0.59%
0.11ab 0.11a 03la 0.52a 0.14c 0.14b 032c 0.60c
0142 Olla 023b 048ab 0.09¢ ~ 0.12bc 023d 0.44d
0.14a 0.10a 020b 043ab 0422 0242 036a 1.02a
CON 0.10bc 0.07ab 0.18b 0.35¢ce 030b 0.15b 030b 0.75b

EZETEE

B. platyphylla var. japonica

HN - 064b 1242 188a 007b 0.52b 0.76ab 1.35bc
LN - 037 0.63bc 1.00b 0.14ab 046b 0.74ab 1.34bc
HP - 044bc 0.92ab 1.36ab 0212 057b 0.76ab 1.54ab
Lp - 056bc 1.11a 1.66a 0.15ab 0.54b 0.81ab 1.50ab
HNP - 0.50bc 0.89ab 1.39ab 0.14ab 046b 0.64b 1.17c
LNP - 0.50bc 098 1.48ab 007> 045> 091ab 1.43bc
CON - 1.10a 048 1.58a 012b 073 093 177a
HN : 028g/pot of N

LN : 0.1lg/pot of N

HP : 0.50g/pot of P

LP : 0.10g/pot of P

HNP : 028g/pot of N + 0.38g/pot of P

LNP : 0.11g/pot of N + 0.38g/pot of P

CON : control
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Table 2. Nitrogen concentration (mg/g) of P densiflora, L
leptolepis, and B. platyphylla var. japonica seedlings after
fertilization treatments. Means followed by the same letter within a
column do not differ significantly at p<0.05.

£28- 344 493

Table 3. Phosphorus concentration (mg/g) of P. densiflora, L
leptolepis, and B. platyphylla var. japonica seedlings after
fertilization treatments. Means followed by the same letter within a
column do not differ significantly at p<0.05.

Ist harvest 2nd harvest Ist harvest 2nd harvest

Treatment  Foliage Stem  Root Foliage Stem  Root Treatment Foliage Stem  Root Foliage Stem  Root

P. densiflora P. densiflora
HN 25.4a 17.0b  152b 314b 180b 16.9a HN 0.68c 1.03¢c 0.58d 044c 064d 036c
LN 229a 214b  127c 13.1e 73d 12.0b LN 035 1.03c 0.33d 2476 050d 053¢
HP 8.8b 8.9¢c 4.1d 155¢ 84d 12.8b HP 4.10a  330a  263ab 432a 346a 302a
LpP 25.2a 21.7b  16.1ab 13.0e 73d 1L1b LP 0.78c  0.15¢ 0.68d 2156 211c 215
HNP 242a 3122 14.7bc 334a 243a 18.7a HNP 3.13ab 258b  2.25b 294b  3.04ab 1.53b
LNP 23.0a 2250 17.6a 248c 115¢c 18.7a LNP 23.0a  290ab 290a 28% 271b 194
CON 11.1b 100c  9.1d 160d 84d 11.5b CON 1.08c 1.23c 1.40c 029 086d 057

L. leptolepis L. leptolepis ‘
HN 213bed 224b  13.8b 520a 153c 157 HN 048 0.88c 0.48d 148c 033d 028d
LN 16.1cd 29.0a 1972 354bc 205b  17.3ab LN 043¢ 0.58¢ 0.93d 1.32cc 1.00d 0.76cd
HP 14.7d 16.6b  15.8b 144e  79de 13.3cd HP 470ab 3.03a 3.45a 887a 3.13ab 3.08a
LP 6.4e 8.3c 8.8c 169de 63e  13.0d LP 370b  1.35¢ 1.68¢c 624b  2.33bc 1.66b
HNP 288ab 224b 13.8b 429ab 29.2a  14.6¢cd HNP 373b  1.35¢ 2.50b 550b 3.87a 15lc
INP 3042 220b 148  269d 42 188 INP  58% 215b 258  S70b 324ab 247

CON 234abc 19.8b 15.2b 21.7de  12.6cd 13.9¢d
B. platyphylla var. japonica

CON  415b 120bc 165 18% 134cd 087cd
B. platyphylla var. japonica

HN - 107 12.2bc 44.1a 119 16.3a HN - 0.35%a 043¢ 0.6% 040d 0.5
LN - 128 13.9a 342ab 104b 14.5ab LN - 1.38a 035 024b 034d 0.19c
HP - 83 87 2690 96b  14.8ab HP - 1382  1.50a 424a 124b  1.66a
LpP - 9.1b 10.1d 30.1ab S.1c  133b LP - 0.83a  138ab 295 083 09%
HNP - 225a  134ab 384ab 164a 15.1ab HNP - 1.03a  143ab 33la 1.13b 092
LNP - 200a  120c 374ab 156a 13.7b LNP - 1.05a  L1sb 336a 149 1.02b
CON - 81b  9.2de 253b  44c 14 CON - 0482  0.40c 051b 042d 0.16c
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Table 4. Nitrogen and phosphorus use efficiency (NUE g/g nutrient)
of P. densiflora, L leptolepis, and B. platyphylla var. japonica
seedlings after fertilization treatments. One standard errors of the
mean are in parentheses. Means followed by the same letter within
a column do not differ significantly at p<0.05.

Ist harvest 2nd harvest
Treatment NUE (N) NUE (P) NUE (N) NUE (P)
P. densiflora )
BN 53(2)be 1463(72)b 4(1)d 2322(277)a
LN 57(5)b 2317(248)a 88(2)a 1646(937)a
HP 98(3)a 317(33)d 78(1)b 285(22)b
LP 49(2)be 1321091)b 93(2)a 470(22)b
HNP 46(1)c 381(30)d 38(1)e 413(36)b
LNP 50(3)bc 362(34)d 50(1)c 392(5)b
CON 100(3)a 809(52)c 81(2)b 2045(292)a
L. leptolepis
HN 59(2)bc 1977(378)a 38(3)d 1478(203)a
LN 47(3)cd 1396(137)b 51(4)bc  1267(431)a
HP 66(6)b 284(27)c 80(3)a 225(28)c
LP 124(5)a 498(22)c 81()a 352(25)bc
HNP 51(d)ed 399(31)¢c 40(6)d 339(44)bc
LNP 47(1)d 292(25)¢ 49(3)cd  258(22)be
CON 55(2)cd 465(38)c . 60(3)b 770(77)b
B. platyphylla var. japonica
HN 87(T)ed 2577(293)a 63Q2)c 3698(316)b
LN 74(1)de 2111(566)a 70(1)c 4757(516)a
HP 118(6)ab  670(28)b 71(3) 544(26)c
LP 102(Hbc  839(34)b 85(4)b 890(38)c
HNP 61(3)e 785(22)b 60(1)c 841(1)c
LNP 69(3)e 927(107b 63(3)c 827(126)c
CON 121(10)a  2243(159)a 107(4)a  3501(235)b
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