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Study on plant leaf N:P stoichiometry features from shady
slope to sunny slope gradient
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Abstract: Through the investigation of 18 plant plots at south Gansu Province sub-alpine meadow habitats, this pa-
per aims to study plant leaves N, P content and their stoichiometry characteristics, and combined with the analysis of soil
nutrients, to understand relationship between plant leaves N, P content and their stoichiometry characteristics and soil N P
content, soil arganic carbon, soil water content and soil N: P ratio. The results showed that plant leaf N content at differ-
ent slopes varied between 4.46 mg'g™" and 26.59 mg*g™', with an average of 16.24 mg-g~'; P content was in the
range of 0.71 ~ 1.98 mg-g~"', with an average of 1.37 mg*g™'; N:P ratio changed between 6.43 and 17.75, and av-
erage was 11.60. The leaf N content and N: P ratio on a different slope gradient had no significant difference (P > 0.
05), while the leaf P content was significantly different in different habitats. The inter-species differences of leaf N, P
content and N: P ratios were significant ( P <0.05), while interaction effect between species and habitats on leaf N and
P content and N : P ratio was not significant. Based on the evaluation of N: P ratio threshold of limiting factor, plant
growth in this area was affected by N, which also indicates adaptation of plants in that region to their habitat.
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Table 1 Dominant plant species at different slope aspects

¥m Yok B B HTER

Slope aspect Species Family Genus Life form
Leontopodium | Jr(g:iﬁ_, (willd.) Beaus 3™ Cyperaccae  KBEHEJB Leontopodium  HAFEHEF A Perennial herb
B % EH Kobresia humilis WEH Cyperaceae HHR Kobresia L HE A B Perennial herb
Sunny slope BEE Scirpus pumilus SEH Cyperaceae HBERE Scirpus K B A Perennial herb
ZRIE Aristida triseta Keng KAE Gramineae ZEER Arstida ZHEEEA Perennial herb
KO 4% Gueldenstaedtia multiflora SH Leguminosae K O4ER Gueldenstaedtia % FHEEA Perennial herb
W Astragalus membranaceus S8 Leguminosae RER Asvagalus EF 4L FHA Perennial herb
8 P 3 WS Oxytropis ochrocephala SH Leguminosae PI/E Oxytropis DC. % 4E A K Perennial herb
Partial MWE Stellera chamaejasme FER Thymelacaceae BER Stellera K HEH FEA Perennial herb
sunny slope FHRBEWE Elymus nutans AEB Gramineae HRER Etymus L EL A Perennial herb
% Gentiana macrophylla F R} Gentianaceae JeMBJE Gentiana LK Perennial herb
$3¥ Stipa capillata Linn KR&E# Gramineae ¥R Stipa ZEA B Perennial herb
B H Rosaceae fradaria vesca Bl Rosaceae BB Fragaria EFEFEXK Perennial herb

BRI 3
Shady slope

BH BB E Potentilla anserine
KEREY Saussurea hieracioides
BFHE Polygonum viviparum
L0t 0 Gentiana farreri
& BB Potensilla fruticosa

A Rosaceae
BBt Compositae
EH Polygonaceae

FRAEL Gentianaceae

ZHHKA Potenilla
REHR Saussurea
B Polygonum
TEHBIB Gentiana

ZEAEEZ Perennial herb
Z4HEAFE Perennial herb
ZFH XK Perennial herb
ZHFEFAE Perennial herb

w
wm o

Soil organic carbon
w w L £ w
<

LA U/ (g« ke

NN
(=T

K B/%
Soil water content
I [ ] N ) w s
W < W < w <

-
L=}

h O
T T

< W
T T

Fig.1

2.2 #HPHAEPH N PSER N:P

BR&HF (Stipa capillata) M (W35 2) , BT 1 7 o

w
T

7
6
‘e s
YEs
o0 =
~c
K=
&2
W
Ha
1 L n 2
B RIS B
Shady Partial Sunny
slope sunny slope
siope
314 Slope aspects
11
10
L o n
Z Z
W=
Ha
sk wmB B
Shady Partial Sunny
slope sunny slope
slope
3% i Slope aspects
B

E Y I - NS - -
T T

# Pl Rosaceae HBHKIE Poteruilla # A Shrub
- 0.75 ¢
0.70
I wn
LN
22065
- - %
®o
& < 0.60
F ]
& 8055
H3 050
L ‘ . 0.45 . . .
3 fmBI RIE B mRI B3
Shady Partial Sunny Shady Partial Sunny
slope sunny slope slope sunny slope
slope slope
31 Slope aspects 3% 14 Slope aspects
84
i 8.2
r 8.0
] ;?‘:g 78 ¢
HE 76 |
74
L 7.2
. X . 7.0 - .
Bisk fwBlds BRI B RIS Bl
Shady Partial Sunny Shady Partial Sunny
slope sunny slope slope sunny slope
slope slope
3 14 Slope aspects 3 19 Slope aspects
FREEETIRFEFOEL

The soil nutrient condition of different slope aspects
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$R B B ( Kobresia humilis ) . J3 # ( Stellera chamae- 2yt b P& ETEFA I 2 B B3k DL K B 3% 2 ()
jasme) K O 4 ( Gueldenstaedtia ) ¥t 3 ( Stipa capillata) RARFEmEE AR EER(P<0.05),
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Table 2 The test of significance of every nutrient index distribution different of species in different slope direction grads

Y L3 ) AR HhEeR M f 28 M5
Species Habitats Sample numbers TN/(mg-g™") TP/(mg-g~") N:P
A 8 13.60(2.27)a 1.18(0.074)b 11.54(1.59)a
ﬁﬁﬁ e B 7 13.00(4.71)a 0.99(0.097)a 13.31(5.49)a
Kobresia humilis
, C 5 11.15(2.33)a 1.06(0.037)a 10.59(2.47)a
A 8 5.96(2.07)a 0.83(0.052)a 7.24(2.54)a
ggﬁg 4 4.46(1.28)a 0.71(0.103)a 6.43(1.91)a
Scirpus pumilus
C J— JR— —_— —_
A 8 12.03(2.06)a 1.29(0.056)a 9.34(1.81)a
ﬁ%ﬂ%ﬁ . B 5 12.81(0.94)a 1.21(0.053)a 10.55(0.49)a
Saussurea hieracioides
C —_— —_— — J—
A 8 15.45(3.37)a 1.55(0.16)a 10.06(2.47)a
ﬁgﬁ%ﬁ% 4 15.22(2.06)a 1.49(0.16)a 10.26(1.11)a
Potentilla anserine
C — — — —
A 8 23.11(5.47)a 1.57(0.077)a 14.80(3.72)a
HE
. . . . 12. .81
Astragalus membranaceus B 2 22.52(5.23)a 1.79(0.014)a 2.57(2.81)a
C J— —_ —_ u—
A 8 15.35(3.18)a 1.57(0.102)a 9.83(2.35)a
SRE
. . . .1 . .
Potensilla fruticosa B 2 17.66(1.73)a 1.64(0.191)a 10.95(2.33)a
C
A 6 24.34(3.47)a 1.98(0.21)a 12.35(1.96)a
" , B 7 26.59(6.05)a 1.76(0.21)a 15.03(2.63)a
Stellera chamaejasme
C 5 24.22(6.11)a 1.70(0.12)b 14.14(2.98)a
A 6 24.77(4.48)a 1.46(0.084)a 17.01(3.12)a
R 7 23.15(1.83)a 1.32(0.14)b 17.75(2.74)a
Gueld i ltiflora
C 5 21.45(6.48)a 1.23(0.070)b 17.44(5.37)a
A 8 17.69(5.31)a 1.42(0.144)a 12.53(3.82)a
BT . B 5 17.05(3.69)a 1.34(0.094)a 12.70(2.54)a
Elymus dahuricus
C J— —_— —_ —
A JE— JE— p— JE—
e
, B 4 12.72(2.75)a 1.20(0.083)a 10.73(2.53)a
Gentiana macrophylla
C 5 12.47(3.35)a 1.21(0.045)a 10.33(2.98)a
A 8 10.91(1.57)a 1.27(0.105)a 8.63(1.42)a
. %f% 7 11.69(2.03)ab 1.14(0.104)ab 10.28(1.58)ab
Stipa capillata
C 3 14.31(2.59)b 1.22(0.181)a 12.13(4.13)b
A 8 20.21(4.94)a 1.94(0.212)a 10.50(2.57)a
RAES B 7 20.57(2.37)a 1.68(0.175)a 12.46(2.84)a
Polygonum viviparum
C R— R— —_— —_

A, BI5GB, R B C R P<0.0S K P EYHERBENN a.be ARAFERFH, T8 EHERFEMA,

Note: A, shady slope; B, half shady and half sunny slope; C,sunny slope. Same letter indicate not significant difference, different letter indicate siginificant
difference at P < 0.05.
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Table 3 Tests of between habitat and species effects

%3 = *
BERE HEg mEFHA BHE I Fil '
Dependent Type Ml Sum Degree of Mean Sig.
Source K F vaule
variable of squares freedom square
AN 5896.858a 29 203.340 14.246 0.000
BEml oHEP 16.402b 29 0.566 34,102 0.000
Corrected model
M H N:P 1409 . 569¢ 29 48.606 5.768 0.000
HH N 22808.516 1 22808.516 1598.007 0.000
e MHEP 161.666 1 161.666 9748030 0.000
totercept
HH N:P 11649 .871 1 11649 .871 1382.490 0.000
M HE N 17.558 2 8.779 0.615 0.542
ijﬁ 5 P 0.513 2 0.257 15.471 0.000
Habitat
H R N:P 15.964 2 7.982 0.947 0.390
AN 5452600 13 419.431 29,386 0.000
%W o g 14.954 13 1.150 69.361 0.000
Species
M A N:P 1185.749 13 91.211 10.824 0.000
HH N 96.296 14 6.878 0.482 0.940
E.ﬁ X Wf g 0.383 14 0.027 1.650 0.072
Habitat x species
HH N:P 76.125 14 5.438 0.645 0.823
"5 N 2098.146 147 14.273
=1
Bx MK P 2.438 147 0.017
Error
H A N:P 1238.729 147 8.427

Note: R squared = 0.738 (adjusted R squared = 0.686) ; squared = 0.871 (adjusted R squared = 0.845) ; squared = 0.532 (adjusted R squared = 0.440)
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