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Allocation of photosynthetically fixed carbon in Pedicularis kansuensis in three types of al-
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Abstract: The in-situ "*CO, pulse labeling technique was used to trace the translocation and allo—
cation of "C in Pedicularis kansuensis-soil system and assess the dynamic changes of photosyn—
thetically fixed carbon in P. kansuens growing in natural meadow severely degraded alpine mea—
dow ( black beach) and artificial grassland established 5 years in the army ranch of Guoluo Pre—
fecture in the Three Rivers Headwaters region. Results showed that on the day when carbon was
labeled 39%-71% of the " C was assimilated in the three types of grassland suggesting that the
labeling was in high efficiency and had a great allocation difference. On average 8.6% of carbon
was allocated to soil in the three types of grassland indicating that the carbon was quickly trans—
located and allocated unevenly in the P. kansuensis—soil system. The 8" C values declined in
shoots and roots and 5%—-27% of the assimilated "*C was transferred to soil pools after labeling 21
days. The amount of fixed "C translocated in soil increased significantly five years after the con—
version of “black beach” to artificial grassland. While P. kansuensis has a certain ecological sig—
nificance for maintaining the diversity and stability of the community it should be eliminated

rationally according to the economic utilization of grassland.

Key words: "C pulse labeling; photosynthetically fixed carbon; Pedicularis kansuensis, black
beach; artificial grassland.

(2014-Z-YO01) .
: 20150727

(31472135.31172247.31201836.31260127) . (2014BACO5B03) .
(2015-ZJ711) (2015-ZJ-919Q.2015-ZJ-9180Q)
: 20151213

E-mail: hkzhou@ nwipb.cas.cn



669

Co,
co, CH,
( 2005) .
3.06 Pg o 41.03 Pg
44.09 Pg

9% ~ 16% ( Ni 2002; Schuman et al. 2002;
2005) -
( Wang et al. 2005; Fang et al. 2007,
Hafner et al. 2012; Zhang et al. 2013;
2014) .

( Pedicularis kansuensis)

( 2010 2011) .
. ( 2009) .
( 2010 2011; Guo et al. 2012) .
( Bao et al. 2015a) . (
2009; 2011; Bao et al. 2015b) o

( Dong et al. 2013)

(
2010) ;

( Bao et al. 2015a)

( 2004;
Dong et al. 2013)

( 2013) .

) 2)
;3)
1
1.1
Pc 2011 8
(34° 17" N—34° 25" N
100°26"E—100°43°E) 4120 mo.
o 2500 h
623.8~629.9 kJ * em™%.
7 ~ 8 L
4~5 o 0 C
o 420~560 mm 5—10 o
( 2006) -
3 N
5 o
( Kobresia hu—
milis) :
. ( 2003) ;
N N 5
o 3
1 o
1.2
3
1

Table 1 Above-ground biomass and basic soil characteris—
tics of the three grasslands

(g 8”c
( 25 emx25cm ) (mg+g™!) ( %o)
NG 17.9£2.2 a 4.71 45.3+6.6 a -24.41
DG 7.8+1.5b 0.84 38.4+14.8 a -24.68
AG 4.2+1.0 ¢ 3.9 44.7+6.5 a -24.62
+
( P<0.05) . NG: DG: AG: 5
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3 Table 2 Above—and below-ground biomass of Pedicularis
1 mx1 4 kansuensis individual in three types of grassland
mx1 m o
5 ¢m 4
NG 0.13+0.11 b 0.03+0.01 a 0.32+0.27 a  0.23+0.09
1.4 DG 0.37+0.32 a 0.05£0.03 b 0.68+0.57 b  0.14+0.09
EA_IRMS( — AG 0.33+0.32 a 0.06£0.05 b 0.54+0.48 a 0.18+0.16
Flash EA1112 HT-DELTA V Ad- * (P<0.05) . NG: be:
vantage Scientific Inc. USA) o AG:5
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Table 3 Dynamic changes of ”C amounts in the compo—
nents of Pedicularis kansuensis-soil system

NG 47.6+£25.4 Aa 13.3+£0.1 Ba 3.1£0.6 Ba
DG 64.8+3.4 Aa 41.6+9.0 Bb 8.3+0.0 Cb
AG 51.3+23.9 Aa 49.9+6.5 Bb 16.4+0.1 Dc
21 d
NG 12.7+£5.2 Ab 5.4+0.0 Ba 1.0+0.0 Cb
DG 57.9+1.0 Aa 32.5+0.1 Bb 7.0+£0.0 De
AG 14.2+1.7 Ab 22.4+1.4 Be 13.2+0.1 Da
( P<0.05) . NG: DG:
AG: 5
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Fig.1 " C abundances in the components of Pedicularis

kansuensis-soil system on the day when the three types of
grassland were labeled
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Fig.2 " C abundances in the components of Pedicularis
kansuensis-soil system after labeling 21 days in the three
types of grassland
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Table 4 Distribution of “C in Pedicularis kansuensis-soil
system after labeling

Pc (%) B¢
NG 74.4 20.8 4.8 39.0
DG 56.5 36.3 7.2 69.8
AG 43.6 424 13.9 71.6
21

NG 66.5 28.3 5.2 11.6
DG 59.4 334 7.2 59.3
AG 28.5 45.0 26.5 30.3
NG: DG: AG:S
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