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6"C and 8N of moss ( Haplocladium microphyllum (Hedw. ) Broth)
for indicating habitats difference and canopy retention on atmospheric nitrogen deposition
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1. State Key Laboratory of Envir ! Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
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Abstract: A unique survey of biologically important stable isotope pairs (8C and 6N) of pleurocarpous moss
Haplocladium microphyllum (Hedw. ) Broth in Guiyang was undertaken. Samples collected in a niche according to
different habitats (epilithic mosses, mosses without upper canopy, mosses under different canopy and different
canopy thickness) were analyzed for comparing habitats difference and determining canopy retention mechanisms on
atmospheric nitrogen deposition. Similar variations and significant correlation between mean 6“C and &“N
signatures were seen in mosses from different habitats. These signals indicate that desiccation and dry deposition
input were the main causes of high 6"°C and 6N values, while low light intensity, high humidity and lack access
to dry deposition were attributed to more negative values of mosses under canopies, and defoliation or not, leaf
morphology and surface wettability may be responsible for difference between canopy types. Moreover, moss
nitrogen content and isotopic ratios show different linear relationship with canopy thickness, especially for 6N, in
which the N discrimination by this single factor was well identified. Consequently, moss 8"C may be a good

marker for habitats or environmental and physiological factors (e. g. photosynthesis and N demand), while moss
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8”N was undoubtedly a better tracer of atmospheric nitrogen sources and fractionation in canopy retention

processes. The strong correlation between 6'°C and 8N of mosses may be an integrator of interaction between each

environmental factor. Finally, Haplocladium microphyllum (Hedw.) Broth can be further taken as indicator or

monitor of atmospheric nitrogen deposition for its efficient uptake of atmospheric-derived N and widespread habitats.
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Fig. 1 Location of studied area in Guiyang City
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Fig.2 Skeleton map showing sampling sites in studied area (a) and details of P1 ~ P7 with different canopy thickness

under a single tree ( Osmanthus fragrans Lour. ) (b)
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Table 1 Nitrogen content, carbon and nitrogen isotopic composition of mosses under different habitats (overview of growing condition

and canopy species included. Values are averages + SE of n samples)

B ERBM WELH N (%) 8°C (%o) 85N (%)
$1—S86(n =6) T4 HANIK Cryptomeria japonica (Linn. £ )D. Don (E%#) 2.5+0.2 -30.8+1.4 -8.2+0.8
P1—P7(n =16) T4 MBS Osmanthus fragrans Lour. (%) 2.4+0.2 -30.1%0.7 -6.321.2
D1—D3(n=3) T Y EFEH Platenus acerifolia (Ait. YWilld. (% FH#) 2.6:0.2 -30.3£1.1 -54222
K1—K4(n=4) ot Tt 1.8+0.4 -29.9+0.9 -4.5x0.6
R1—R2(n=2) aE Tt 2.6+0.2 -28.2+0.4 -2.8%0.9
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Fig. 3 Nitrogen content against canopy thickness of 0. fragrans
Error bars are standard deviations ( P < 0. 05).
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Table 2 Nitrogen content, carbon and nitrogen isotopic composition of mosses under Osmanthus fragrans Lour. with different canopy thickness

(values are averages + SE of n samples)

R Pl(n=3) P2(n=1) P3(n=3) P4(n=3) P5(n=2) P6(n=3) P7(n=1)
W5 B JE (m) 2 3 4 3.5 1.5 2.5 1
N (%) 2.420.1 1.7 2.3x0.1 2.5£0.1 2.6+0.1 2.410.2 2.7
8°C (%o) -29.8+0.1 -30.4 -29.5+0.5 ~29.7+0.1 -30.1£0.2 -31.420.4 -30.3
8N (%o) -7.320.5 -6.3 -4.7£0.7 -6.0+0.9 -7.3x1.0 ~-5.9:0.7 -17.8
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Fig. 4 Carbon (a) and nitrogen (b) isotope compositions of mosses plotied against habitats
S #n H A1 ( Cryptomeria japonica (Linn. f. )D. Don, n=6); P FRHAER ( Osmanthus fragrans Lour., n=16); D BxkE
T8 # ( Platanus acerifolia (Ait. )Willd., n=3); K ERTALAERYHFEM(n=4); RREAEEH (n=2), -
S means Cryptomeria japonica (Linn. f. )D. Don (n =6), P for Osmanthus fragrans Lour. (n=16), D for Platanus acerifolia (Ait. )

Willd. (n=3), K for mosses at open sites (n=4) and R for epilithic mosses (n=2). Error bars are standard deviations.
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Fig. 6 Carbon (a) and nitrogen (b) isotope signature against canopy thickness of Osmanthus fragrans Lour.
Error bars are standard deviations ( P < 0. 05).
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o AGIvE gt PRk s

(3) &8 6"C HM S°N EAF UL EE
MBI, RBTEHE#RAFRVE T
KESERRZEAHERAURAMNEREFR
(8°C A1 6°N) P RAEYMMRILZEIEPHER
K&,

(4) A—#ET T EHATENELEEERN
THRIEX R LUIRER K RICRE I BRI, 8°C
EH TR e R T e B R R DG IR R BE A K 2
oMM SN EHESWEEEAEBREFNEERR (y=
0.921x-8.776), L THER U “N BB
KRR EHAFRMRABHERER, RSB
BT e A A RE S BB S M R ST R A IR
o

(5) #nt/NP 8 (Haplocladium microphyllum
(Hedw. ) Broth) BT HA BHF AR ITREEF 2
WIEZERA, THE—SNATRBXKSATRE
B3 R BRI TSR o
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