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Nitrogen acquisition strategies of Cunninghamia lanceolata at different ages
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Abstract: To clarify whether stand age can affect nitrogen (N) acquisition strategies by plants, inorganic and organic N
uptake by Chinese fir ( Cunninghamia lanceolata) plantation at three growth stages ( five-year old for young plantation
forest; thirteen-year old for mid-aged plantation forest; thirty-year old for mature plantation forest) was measured in
Qianyanzhou Ecological Experimental Station with a short-term "N labeling experiment. We found that stand age altered
nitrate uptake by Chinese fir, the mature trees demonstrated the highest uptake rate ( (5.72+0.24) wg N g™ d.w. root h™'
d.w. root h™") , while the trees at the middle age ( (1.57+0.13) g N g”' d.w. root h™") showed the similar uptake rate to
the youngest (2.36+0.22 pg N g™ d.w. root h™"). Uplake rates of ammonium for the mature trees ( (34.33+1.20) pg N g™
d.w. root h™") and the youngest ( (34.18+2.32) pg N g”' d.w. root h™') were similar and significantly higher than for the
mid-aged trees ( (23.33+£1.39) pg N g™ d.w. root h™). Uptake of glycine by the Chinese fir was not affected by their ages.
We concluded that Chinese fir trees prefer to take up ammonium, and uptake rates of nitrate for the mature trees were
significantly lower than ammonium but higher than glycine. These findings reflect that stand ages can affect their uptake of

inorganic N not of organic N and Chinese fir preferentially take up ammonium, showing the lower uptake rates of nitrate and
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glycine. This suggests that wood production could be greatly improved if N forms are considered for fertilization of

Chinese fir.

Key Words: stand ages; Cunninghamia lanceolata; nitrogen acquisition; N labeling technology; inorganic nitrogen;

organic nitrogen
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Table 1 General characteristic of the sampling plots

- e T 5 SR S A5 AR
e tEi i W AT AEY ;’Errnx' SR ?’Jﬂ’y
Forest tvbes A FElevation/ Slope/(°) Undergrowth vegetation Average tree Average diameter
orest lypes 8 evahon/m 2ope coverage /% height/m at breast height/cm
%ﬁ%ﬁ*ﬁ* . 5 97 20 52 3.42 3.47
Young fir plantation
"l"ﬂ'é%/M:Z?K . 13 110 20 17 8.92 13.34
Mid-aged fir plantation
B
WA 30 102 15 71 20.56 25.82

Mature fir plantation
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Table 2 Uptake rate of nitrogen by Chinese fir at three stand ages and their corresponding contribution to total nitrogen uptake

UTE =11 RIEDS Lk Pl bk AR
Uptake parameters Nitrogen form Young fir plantation ~ Mid-aged fir plantation Mature fir plantation
MR SR 34.33+1.20a 23.33+1.39b 34.18+2.32a
Uptake rate/ (g N g™' d.w. root h™") HEA 2.36+0.22h 1.57+0.13b 5.72+0.24a
&R 2.32+0.21 2.29+0.14 1.87+0.17
TTRRER B R 87.48+2.11 87.86+1.88 81.34%4.50
Contribution/% R 5.48+0.32b 4.23+0.23b 13.95+0.26a
&R 7.03+0.40 7.90+0.14 4.69+0.28
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