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Abstract: To analyze plant functional traits of dominant species to nitrogen and phosphorus addi—
tion three species ( Bothriochloa ischaemum Stipa bungeana and Lespedeza davurica) were
selected in the loess hilly-gully region. A split-plot experiment which included three N treatments
(0 50 and 100 kg N * hm™ « a™') and three P treatments (0 40 and 80 kg P,0, * hm™ »

a”') was conducted. At the fast-growing stage leaf length leaf width specific leaf area leaf dry
matter content leaf N content leaf P content and leaf N: P were measured. Results showed that
under 50 and 100 kg N « hm™ * a™' treatments leaf length and width of B. ischaemum increased
significantly by 35.3% and 64.4% respectively while only the leaf length of S. bungeana and the
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leaf width of L. davurica increased significantly by 58.8% and 33.9% respectively. Leaf dry matter
content of the three species decreased significantly by 10.7% 15.3% and 11.2% respectively.
Leaf N content and N: P of B. ischaemum and S. bungeana increased significantly by 23.0% and
99.2% 45.8% and 96.9% respectively compared with unfertilized treatments. Under 40 and 80
kg P,O, * hm™ * a”' treatments leaf length leaf width and specific leaf area of L. davurica
increased significantly by 56.9% 41.4% and 19.6% respectively while leaf dry matter content
decreased significantly by 14.9%. Leaf P content of three species increased significantly by 96.7%

110.9% and 238.4% while the N: P decreased significantly by 45.8% 42.8% and 53.7%

2 -1
* a treatment com-—

respectively compared with those under unfertilized. Under 50 kg N ¢ hm”~
pared with no P application leaf length and leaf width of L. davurica and leaf P content of the three
species significantly increased and leaf N content of B. ischaemum and S. bungeana decreased sig—
nificantly at 40 and 80 kg P,0, * hm™> * a™' treatments. Under 100 kg N * hm™ * a”' treatment

leaf length of B. ischaemum and S. bungeana leaf width of L. davurica and leaf P content of three
species significantly increased while leaf N content of B. ischaemum decreased significantly after P
application. In summary functional traits of dominant species showed significant responses to short—
term nitrogen and phosphorus addition with the different responses were mainly related to species
traits and fertilization levels. Such difference reflected plant adaptation to habitat changes. The
divergent responses of different species to nitrogen and phosphorus addition played an important role

in maintaining diversity and stability of grassland communities.

Key words: functional trait; nitrogen and phosphorus addition; nutrient limitation; adaptation.
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Table 1 Response of leaf length and leaf width of three dominant species to nitrogen and phosphorus additions
Leaf length ( cm) Leaf width ( cm)
Species Treatment P, Py Py, P, Py Py
Ny 14.62+0.26Ab 12.53+1.31Ac¢ 13.92+0.47Ac 0.29+0.01Ab 0.30+0.01Ac 0.31+0.02Ab
Bothriochloa Nso 20.92+0.48Aa 21.02+0.60Ab 22.00+0.73Ab 0.49+0.02Aa 0.46+0.01ABb 0.43+0.02Ba
ischaemum Nigo 18.63+1.33Ba 25.86+0.79Aa 27.97+2.40Aa 0.47+£0.03Aa 0.53+£0.03Aa 0.47+£0.02Aa
N, 12.50+0.37Ab 11.64+0.42Ab 13.24+1.39A¢ 0.19+£0.00Aa 0.20+£0.01Aa 0.20+£0.01Aa
Stipa N5, 21.02+1.86Ba 28.99+2.11Aa 22.53+1.46Bb 0.19+£0.01Aa 0.17+0.01Ab 0.17+0.01Ab
bungeana Nioo 18.67+0.99Ca 31.93+1.69Ba 41.24+2.50Aa 0.18+0.01Aa 0.17+0.00Ab 0.15+£0.01Ab
Ny 1.40+0.10Ba 2.16+£0.16Aa 2.24+0.06Aa 0.52+0.03Ch 0.64+0.02Bb 0.82+0.03Aa
Lespedeza Nso 1.84+0.13Ba 2.19+0.23ABa 2.42+0.08Aa 0.69+0.06Ba 0.89+0.05Aa 0.86+0.06ABa
davurica Nioo 1.81+£0.22Aa 2.33+£0.09Aa 2.28+0.10Aa 0.69+0.04Ba 0.88+0.04Aa 0.92+0.06Aa

2 1

No: Okg N+ehm™2 a™'; No: 50 kg N+hm™2 «a; N 100 kg N+hm™? «a'. Py: 0kg P,O5 * hm™ «a™'; Py 40 kg P,O5  hm™> » a™!;
Py 80 kg P,Og » hm™ » a™!.
(P<0.05) Different canital letters indicated significant difference among phosphorus treatments in the same nitrogen application treatment and different

lowercase letters indicated significant difference among nitrogen treatments 1 the same phosphorus application treatment at 0.05 level.
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Table 2 Effects of nitrogen and phosphorus additions and their interactions on leaf functional traits of three dominant spe-
cies

N p N:P
Species Treatment Leaf Leaf Specific Leaf dry Leaf nitrogen Leaf phosphorus
length width leaf area matter content content content
F P F P F P F P F P F P F P
N 70.14 <0.001  75.27 <0.001 11.80 <0.001 6.42  0.01 3395 <0.001 14.58 <0.001  31.01 <0.001
Bothriochloa p 6.29  0.01 0.95 041 6.74  0.01 0.11 0.90 2,18 0.14 47.41 <0.001  97.99 <0.001
ischaemum NxP 7.01 <0.001 1.88  0.16 207 0.3 0.17 095 434 0.01 1.81  0.17 1.58 022
N 102.20 <0.001  17.27 <0.001  20.00 <0.001 12.83 <0.001 9.03  0.002 5.61  0.01 20.12 <0.001
Stipa P 23.49  <0.001 3.77  0.04 3.54  0.05 242 0.12 2,11 0.15 57.46 <0.001  89.70 <0.001
bungeana NxP 17.87  <0.001 1.84  0.17 5.33  0.01 045 077 418  0.01 2.60  0.07 5.74  0.004
N 229 0.3 13.83  <0.001 5.54  0.01 3.69  0.05 245 0.12 0.52  0.60 079 047
Lespedeza p 17.37 <0.001  22.39 <0.001 13.13 <0.001  9.71 <0.001 3.00 0.08 4352 <0.001  32.36 <0.001
davurica NxP 0.80 0.54 1.53  0.24 3.13  0.04 3.85  0.02 0.83  0.83 0.60  0.67 098  0.44
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Fig.2 Response of specific leaf area and leaf dry matter content of the three dominant species to nitrogen and phosphorus additions.
B: Bothriochloa ischaemum; S: Stipa bungeana; L.: Lespedeza davurica. Ny: 0 kg N » hm™ « a™'; Ngy: 50 kg N« hm™
ca™'; Nyg: 100 kg N *hm™? «a™'.Py: 0kgP,05 «hm™ «a™'; Py: 40 kg P,O5 * hm™ < a™'; Pg: 80 kg P,O5 * hm™2 « a™'.
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Fig.3 Response of leaf nitrogen and phosphorus content and N: P of the three dominant species to nitrogen and phosphorus additions.
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