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Abstract

The atmospheric concentration of CO, is exceeding 400 ppm (V/V) in recent years. The global warming by
increasing CO, concentration affects on ecosystems negatively. Our objective in this study is to clarify
characteristics of leaves and their photosynthetic responses to increasing CO, concentration of vascular plant
species in a high Arctic tundra ecosystem. In summer of 2014, we measured the photosynthetic responses to
ambient CO, of three dominant species, Saxifraga oppositifolia, Salix polaris, and Dryas octopetala in the high
Arctic tundra, near Ny-Alesund, in the northwestern area of Spitshergen, Svalbard, Norway. We obtained similar
results to Muraoka et al. (2008) for photosynthetic light response curves and leaf nitrogen contents (leaf N, %),
based on leaf dry mass. The maximum photosynthetic rate of S. polaris was the highest and one of S. oppositifolia
was the lowest. The photosynthetic CO, response curve for S. polaris was the highest and they for S. oppositifolia
and D. octopetala were similar. The leaf N for S. polaris was the highest and for S. oppositifolia was the lowest.
As results, photosynthetic nitrogen use efficiency (PNUE) for D. octopetala was the highest and for S.
oppositifolia was the lowest. The ratio of photosynthetic rates at 800 ppm of ambient CO, concentration (Ca800)
to those at Ca400 was the highest for S. oppositifolia, and the lowest for S. polaris. It is suggested that herbaceous
plant species more respond to increasing ambient CO, concentration than woody species.
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Photosynthetic Responses of Three Dominant Plants in a High Arctic Tundra Ecosystem:
A Measurement Test Using a Portable Photosynthesis System and an Improved Chamber
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(2) W > TVEL, F v 2N — IR (RH)
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5) Rshoot = Rleaf + Rstemé&root
**PHOTO : LI—6400 it&kfE (HifiZidpmol CO2m *s™ 1)

NG

Aleaf= (PHOTO * * shoot + | PHOTOstem&root | ) /LMA x 10°
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* Li-Cor Environmental Newsline (2012)
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CO, #E (Ca) & CO, &M E DR (CO, —Mf
W) &6 &K 3ITIRT . WERONLIEE (PPFD)
&, BEIEIR N GE & KR &, #1200 ymol photons m % s
Thb (¥(2). LT, WERD CO,REZ CalliRfE
¥l # % 2 TR ¥ (Ca=400 pmol CO, mol ' air &
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DINEHEE T L DD (F£3),

EBIVY2— boAEEE (A) &, Ca370 I2H
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£3 CO,iE (Ca, pmol CO, mol 'air) 12X 2EAMK (A) B I UKIFE (R) OBE.

-1 Sy R
A (nmol CO, g "dw.s ™) (mol CO, g ' dw. s
W u " Ca: 370 Ca: 400 Ca: 800 Ca: 400
Py = SD) Py = SD) Cry = SD) Cry = SD)
3 LAoHFAX ) E 4 36.0 + 2.8 40.4 + 3.4 60.7 + 5.6 104 + 2.3
FarsFvr¥ 6 74.1 + 29.8 76.8 + 31.8 89.6 + 35.0 13.6 + 8.2
Fav ) Arvy 6 54.7 + 18.9 58.4 + 19.6 7.7 + 23.7 7.4 + 2.9
Ya—bF AFHFIF/)TE 4 29.8 + 3.6 34.1 + 4.4 54.4 + 7.2 16.6 + 2.8
FarsFvF¥ 6 64.0 + 30.3 66.8 + 32.7 78.8 + 35.9 23.6 + 6.8
Far ) ATy 6 48.8 + 18.1 52.5 + 18.6 71.7 + 23.1 13.3 + 4.9
I (R) 2 B < ERE 0GR EE (PPFD) (135%9 1200 pmol photons m 2 s ™.
%4 CO, M (Ca,pumol CO,mol 'air) 18T 2 VB MAE, IO L™,
" A(Ca400) / (Ca370) A(Ca800) / (Ca400) LMA ** EONEGAHFE # ¢ PNUE
f Aleaf Ashoot Aleaf Ashoot (gm™) (W/W%) (umol CO, g™ ' N's™H) ***
Ao Fax /)T 1.12 1.14 1.50 1.60 225.3+17.6 2.09+0.39 1.59 £0.65
FarsFvr¥ 1.04 1.04 1.17 1.18 68.8* 6.3 3.48+0.49 2.36=0.76
Fav ) ATy 1.07 1.08 1.33 1.37 158.9+ 9.6 1.96+0.24 2.87+0.71

“EREOSEERIE (PPFD) 134 1200 pmol photons m ™ *s ™.
**LMA, Leaf Mass per Area = 421 / i K.
***PNUE, Nitrogen Use Efficiency ; Y& B & A, MR CO, i 13 Cad00.
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