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Influence of environmental changes on stoichiometric traits of nitrogen and

phosphorus for Larix gmelinii trees

PING Chuan, WANG Chuankuan”, QUAN Xiankui
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract; To understand response and adaptation of nitrogen ( N) and phosphorus (P ) stoichimetry to environmental
changes, we conducted a provenance experiment on Larix gmelinii, the dominant boreal tree species in northeastern China.
We collected seeds from six provenances with different geographical and climatic conditions and planted the seeds at a
homogenous site in the southern boundary of the distribution range of this species for 32 years. Our objectives were to (1)
examine variations in the concentrations of N and P in different organs among provenances, (2) explore monthly dynamics
in the concentrations, and (3) explore correlations between N and P concentrations in different organs. The results showed
that the N concentrations in the needles on old branch, fine roots ( diameter 1—2 mm) , and medium roots ( diameter 2—35
mm) showed significantly different among the provenances (P<0.05, P<0.01, and P<0.05, respectively), with the
concentrations ranging from 21.1 to 24.2 mg/g, from 5.9 to 7.8 mg/g, and from 4.7 to 6.5 mg/g, respectively. The P
concentrations in the needles on old branch and needles on new twig were significantly different ( P<0.05) among the
provenances, with the concentrations ranging from 4.5—5.8 mg/g and from 4.5—6.5 mg/g, respectively. The N/P in the
roots, branches and needles showed significantly different among the provenances ( P<0.05). The seasonal variations in the
concentrations of N and P in the needles and roots trended to decrease first and then increase as the growing season

proceeded, while those in the twigs showed a trend of increasing-decreasing-increasing. There were significant correlations
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between N and P concentrations in branches, needles, fine roots and medium roots. There were significant correlations

between the N concentrations in the needles on twigs and on branches, twigs, branches and roots. The results suggest that

the adaptation of Larix gmelinii trees to different environments in the six provenances lead to genetic differentiation in their

stoichiometric traits of N and P.

Key Words: Larix gmelinii; environmental changes; nitrogen; phosphorus; stoichimetry
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Table 1 Characteristics of geography, climate and trees of the six provenances of Larix gmellinii

B (L) L1k Lol i EENRAERMPKR PR THRT THR
Provenance Latitude/ Longitude/ Altitude MAT MAP MAE MH MDBH
(Code) °N °E /m /C /mm /mm /m /em
& ('TH) 52.19 124.22 357.4 -2.3 467.4 970.7 20.37 16.4
T (GH) 50.62 121.95 979.9 -0.5 466.0 1100.0 17.13 14.5
R (2YZ) 50.45 125.20 230 0.6 482.5 1370.1 17.10 14.5
=5 (S7) 49.62 126.80 160.0 -0.3 535.0 1125.5 19.23 15.4
L fFrI4 (WYL) 48.67 129.42 300 -0.5 569.8 1043.2 23.43 17.8
L (HB) 47.55 130.42 120.0 2.6 554.3 1237.8 24.57 16.6

#* MAT, MAP, MAE, MH, and MDBH stand for mean annual air temperature, mean annual precipitation, mean annual evaporation, mean tree

height, and mean diameter at breast height, respectively
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Fig.1 Comparisons of contents of N and P and N/P in different organs of the six provenances of Larix gmelinii
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Fig.3 Relationships between N and P contents, P and N/P of different organs
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Table 2 Pearson’s correlation between N content of each organ

e it 2—5mm i >5mm A kol e Akt Bk
Organ Statistics 2—S5mm root >5mm root Needle Branch Needl'c Twig
on branch on twig
0—1mm 4 r 0.116 0.107 -0.407 -0.036 0.130 0.267 "
0—1Imm root P 0.270 0.310 0.695 0.763 0.228 0.011
n 92 92 72 72 88 90
1—2mm r 0.291" -0.006 0.334"* 0.250 " 0.011 -0.155
1—2mm root p 0.013 0.958 0.004 0.034 0.926 0.194
n 72 72 72 72 72 72
2—5mm i r 0.368 " -0.124 -0.091 0.450 " 0.275**
2—5mm root P 0.000 0.298 0.446 0.000 0.009
n 92 72 72 88 90
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