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Response of Carbon and Nitrogen of Alpine Plant Leaves to
Translocation Experiment along the Elevation Gradient in
the Southern Slope of Lenglongling, Qilian Mountains
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Abstract: Along the elevation gradients in the southern slope of Lenglongling, Q ilian Mountains, we conduc
ted a reciprocal translocation experiment on coherent quadrats of soil (0~ 40(30) c¢m) and turf, and ana
lyzed responses of carbon and nitrogen of alpine domnant plant species and com munity to simulated climate
change. The results showed that carbon contents of Gentianastraminea from 3 200 m increased and reached
its peak at 3 600 m then declined, while its nitrogen contents were enhanced, and then its C: N (carbon nr
trogen ratio) declined significantly along the elevation hoisting. The carbon, nitrogen contents and C: N of
Lancea tibetica, Polygonum viviparum, Elymus nutans, Potentilla f ruticosa, Potentilla anserina from
3400 m showed the tendency of descending with altitude climbing. T he carbon, nitrogen and C: N of K o
bresia humilis, Potentilla nivea, Saussurea katochaete from 3 600 m changed undetectably to translocation

experiment. The contents of carbon and nitrogen of Kobresia humilis, Leontopodium nanum from 3 800 m

* :2010-06 09; :2016:09-21
: (31070437) ; (973 ) (2010CB833501)
(1962), ( ), s E mail: ynli@nwipb. ac. cn



789

increased, and C: N descended with elevation rising. T he carbon contents of community was enhanced, nt

trogen and C: N fluctuated little along with elevation rising. There were difference of response to recipro-

cal translocation experiment between plant species and community, due to species composition and primary

location. T he thermal factor ( simulated warming from higher elevation to lower sites, vice versa, cooling)

influenced the carbon, nitrogen and C: N of dominated species and plant community. T he carbon, nitrogen

and C: N of sparse vegetation fluctuated much more when transferred to lower elevation, because it was irr

habited the maximum elevation of native species distribution.

Key words: Southern Slope of Lenglongling; Qilian M ountain; translocation ex periment; plant carbon and nr

trogen; C: N ratio
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1 3200 m 4 4 /
Table 1 T he leaf carbon and nitrogen contents and C: N ratios of 4 typical

plant species transplanted to 4 altitude levels from 3 200 m

Elevation/ m

Species Character 3 200 3 400 3600 3 800
C(%) 46.6510. 29h 47.0610. 28ab 47.46%0. 09a 47.22210. 12ab
Conti . N(%) 2.38%0.11b 3.35%0. 19 4.59%£0. 19a 5.4110. 42a
entitana str aminea
C/N 16.55%0. 62a 14.15%0. 81b 10.37%0. 45¢ 8.8310. 64¢
C(%) 45.07%0. 25a 44.05%0. 17a 44.10%0. 66a 44.93%0. 14a
S N(%) 2.22%£0.17a 1. 88%0. 095b 2. 12%£0. 055b 2.21%0. 041b
Dau ssurea sup el‘bll
C/N 20.30%0. 24b 23.55%1.19a 20. 84%0. 83b 20.32%0. 43b
C(%) 45.497%0. 0067a 45.407%0. 16a 45.2310. 19a 45.0310. 34a
Elvmus ) N(%) 2.51%0.087a 2.30%0. 20a 2.91%0.32a 2.70%£0. 20a
ymus nutans
C/N 18.16£0.61a 20. 03 %£1. 69a 15.88%1.53a 16. 84%£1.30a
C(%) 46.16%0. 89a 46.307%0. 32a 46.26%0.22a
. . N(%) 2.06%0. 034a 2.0410. 11a 2.45%0.39a
Potentilla anserina
C/N 22.382%0. 33a 22.80%1.03a 19.83%2.92a
(P< 0.05)

Note; The different lowercase letters represent the significant difference among altitude levels at 0. 05 level. T he same as below.
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2 3400 m 4 5 /

Table 2 T he leaf carbon and nitrogen contents and C: N ratios of 5 typical plant

species transplanted to 4 altitude levels from 3 400 m altitude zone

Species

Character

Elevation/ m

3 200 3400 3600 3 800
C(%) 47.54%0.27a 47.37%0. 68a 47.55%0.38a 48.12%0a
A N(%) 2.10£0. 099a 2.5210.47a 2.2210. 15a 2.17%0a
L ancea tibetica
C/N 22.70%0.99a 20.09%3. 43a 21.59%1.34a 22.18%0a
C(%) 46.07%0. 14ab 46.51%0. 067a 45.91%0. 28b
. N(%) 2.64%0.036b 2. 88%0. 099b 3.33%0.075a
Poly gonum vivip arum
C/N 17.46%0.27a 16.21%£0. 55a 13.81%0.23b
C(%) 44.89%0. 11a 44.63%0. 13a 43.89%£0. 16b 43.75%0.43b
B N(%) 4.67%0.41a 4.24%0.99ab 2.75%0. 18ab 2.43%0.085b
.nutans
C/N 9.76%0. 79b 12. 2313, 66ab 16. 10X0. 94ab 18.07%£0. 81a
C(%) 48.42%0.22a 48.60%0. 21a 47.6410. 084b 47.41%0.28b
+ + +0. 112 +0. 35:
Potentilla fruticosa N(%) 2.74X0.13b 2.78x0. 099b 3.87x0. 11a 4.26x0. 35a
C/N 17.76£0. 89a 17.5010. 57a 12.34%0. 35b 11.281+0. 87b
C(%) 46.41%0.31a 46. 4610. 15a 44.99%0. 73b
p . N(%) 2.15%0. 10a 2.16%0. 043a 2.13%0. 10a
. anserina
C/N 21.67%0.91a 21. 56 0. 50a 21.15%0. 65a
3 3600 m 4 3 /
Table 3 T he leaf carbon and nitrogen contents and C: N ratios of 3 typical
plant species transplanted to 4 altitude levels from 3 600 m
Elevation/ m
Species Character 3 200 3 400 3600 3 800
C(%) 45.51%0. 10a 45.42%0a 45.85%0. 30a 45.37%0. 14a
. .. N(%) 1.79%0. 029a 1.73%0a 1.88%0.075a 1.9210.31a
Kobresiahumilis
C/N 25.43%0. 35a 26.25t0a 24.50%t1. 14a 24.8613. 88a
C(%) 45.10%0. 16a 44.51%0.39a 44.45%0. 038
+ : + : + :
Potentilla nivea N(%) 3.30%£0. 13a 3.0720. 17a 2.84X0.018
C/N 13.69%£0. 59a 14. 59 0. 76a 15.63£0. 084a
C(%) 42.25%0. 34a 41.8410. 74a 41.52%0. 54a 41.67%0.20a
. N(%) 2.32%0. 19 2.6310. 075a 2.35%0. 10a 2.74%0. 25a
Saussur ea katochaete
C/N 18.27%£1.31a 15.90%£0. 73a 17.74%£0.93a 15.42%1.26a
3200m 3400 m , 3 600 :
m 3200 m ,3 600 m ;
- - , 3 800 m
3600 m , ,3 200 m ;
(Potentilla nivea ) - - , 3200 m
(Saussurea katochaete) 3 800 m
/ (3 3 800 m

’

(Leontopodium nanum)

(

4)

3800 m

4 ,

B

3 200
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4 3 800 m 4 /
Table 4 The leaf carbon and nitrogen contents and C: N ratios of 2 typical plant species
transplanted to 4 altitude levels from 3 800 m altitude zone
Elevation/ m
Species Character 3200 3 400 3600 3 800
C(%) 45.64%0.25a 45. 84 0. 10a 46.02%0.091a 46.12%0. 12a
K. humilis N(%) 1.99%£0. 043¢ 2.31%0.055bc 2.57%0. 10ab 2.78%0.27a
Lnunults
C/N 22.92%0. 58a 19.90%£0. 52b 17.99£0. 77b 16.77£1. 56b
C(%) 44.67%0. 55a 43.57%0. 43ab 44.55%0. 64a 41.55%1. 14b
. N(%) 2.33%0. 11b 2.53%0. 14b 2.93%£0. 23ab 3.31%0.37a
Leontop odium nanum
C/N 19.24%0. 76a 17.30£0. 92ab 15.35%0. 94b 12.83%1. 34c
m 3400 m ,3 200 m , ;3400
m
, 3200 m , 3800 3400 m .3200 m
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