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Effects of grazing and fertilization on community productivity and

species richness in eastern alpine meadow of Tibetan plateau

ZHANG Chun-hua
(Gansu Normal University for Nationalities, Hezuo 747000, China)

Abstract; The community productivity, species richness and their interaction response to grazing and ferti-
lization were analyzed in eastern alpine meadow of Tibetan Plateau with four nitrogen fertilizer levels and
two grazing levels. Fertilization significantly reduced (P <C0.001) the species richness and inhibited the
growth of forbs group but increased the aboveground biomass and promoted the growth of grasses group,
while grazing significantly increased (P <C0.001) the species richness and promoted the growth of forbs
group but decreased the aboveground biomass and inhibited the growth of grasses group. In the plots with
both fertilized and grazed, there was no significant changes for species richness, whereas there were signif-
icant reductions (P <C0.001) in the fertilized plots without grazing. These results suggested that grazing
was the main factor and the effects of fertilization was covered up by the grazing. There was a negative
relationship between species richness and community biomass in the plots two only with grazing or fertili-
zation. The moderate nitrogen fertilization can increase community productivity and the ratio of forage

without effects on species richness. This management was optimal for loading more stocks to achieve more
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profits without degradation of grassland which can be applied in the local grassland.ested that moderate

fertilization in the grassland of the study site would increase community productivity and have little effect

on species richness. The reasonable solution is suitable for generalization in the local pasture.
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Table 1 Plant species observed in the experimental alpine meadow

K HANTAEEN R EREI R

# ™ Species

Bl Family

YJRERE Functional group

5% KGNE Leontopodium nanum

B RYEYEY Veronica eriogyne

W4 8 Gentianopsis paludosa

A TG B9 B Agrostis hugoniana
B ZE R X Potentilla fragarioides
WAL F AR Poa poophagorum
¥ b % Potentilla anserina
/I{;.E Koeleria cristata

AL Festuca ovina

w255 Aster al pinus

%‘E%ﬁ Ranunculus tang‘uti('us
JIEEHE 2 3 Taraxacum maurocar pum
BE S Stipa aliena

L& B Kobresia capillifolia

VU I Ty #68 Pedicularis szetschuanica
YT FRAEAE Delphinium kamaonense
SEBEYE Scirpus pumilus

Hil & B Carex kansuensis
W55 Ligularia virgaurea

W B - A6 5% Halenia elliptica
W3R Allium sikkimense

LR Astragalus polycladus
WAL BT, Oxytropis ochrocephala
Fli B4R AL Anemone obtusiloba
W 5 Tibetia himalaica

TP IS Elymus nutans

H&F B Geranium pylzowianum
WM Anemone rivularis

L K Euphorbia esula Linn

% T3¢ Galium verum

R EELEH] Bupleurum malconense
I %5 Saussurea nigrescens

MM V.235 Ajania tenuifolia
HIEE T8 Medicago archiducis
SR 5 Kobresia humilis

THEB IR Potentilla bifurca
KEMNTEZ Saussurea hieracioides
K¥E Artemisia sieversiana

0 pyG Heraclewum millefolium
-%Hij Plantago depressa

W ¥EAE Lomatogonium carinthiacum
B K Ranunculus membranaceus
BT E Agrostis trinii

[B M- % 3% Viola pseudobambusetorum
ZE 9L Gentiana macrophylla

5 FF Compositae

% % #} Scrophulariaceae

W JHEL Gentianaceae
AKAFL Graminea

% %} Rosaceae
AKAFL Graminea
AZAF} Graminea
ARAEL Graminea
ARABL Graminea

% B} Compositae

£ H Bl Ranunculaceae
% Bl Compositae
ARAF} Graminea
PWE Bl Cyperaceae

% % F} Scrophulariaceae

£ EF Ranunculaceae
P E Rl Cyperaceae

P EE} Cyperaceae
35Kl Compositae

W JHEL Gentianaceae
H AP Liliaceae

B} Leguminosae
B} Leguminosae

£ EF Ranunculaceae
P} Leguminosae
ARAFB} Graminea

e 4= LB} Geraniaceae
EEF Ranunculaceae
KR} Euphorbiaceae
PHE Bl Rubiaceae
AIEFF Umelliferae
% B} Compositae

% Bl Compositae
T} Leguminosae
WE Bl Cyperaceae
ARl Rosaceae

% Bl Compositae

% Bl Compositae
A FE Umelliferae
ZEii Bl Plantaginaceae
Bl Gentianaceae
£ EF Ranunculaceae
ARAF Graminea
P Violaceae

W JHEL Gentianaceae

FHKH FG
ZRBH FG
ZBH FG
REH GG
ZRBKH FG
REH GG
IRFEH FG
KEH GG
REH GG
ZRBH FG
P H FG
ZRBH FG
RHEH GG
REH GG
IR FG
RKE FG
REH GG
KEH GG
Z2 B H FG
ZRBH FG
K FG
TR LG
TR LG
ZRKE FG
TR LG
RHEH GG
HRFEH FG
JREH FG
P H FG
ZRBH FG
ARHEH FG
KR FG
ZBH FG
TR LG
REH GG
FHKHFG
JRPEH FG
HRFEH FG
AREH FG
ZRBKH FG
KR FG
HRBH FG
KR GG

7 :FG, Forb grass; LG, Legume; GG, Graminea grasss.
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Table 2 Variance analysis of grazing and fertilization effects on species richness, above-ground biomass and

biomass of grasses, forbs, and legumes

s b W Grazing Jiti it Fertilization F Grazing X Jiti I Fertilization
Parameter df F P df F P df F r
L7 = R
UHEREE 1 23.8 % x % 3 9.6 x x x 3 2.8 *
Species richness
Above-ground biomass
K e B
*EK’T%E 1 113.3 * % % 3 13.9 * % % 3 7.4 * % %
Grasses biomass
Ju g =N
AR L) 1 349 x % x 3 0.2 0.88 3 0.8 0.52
Forbs biomass
o Rk 5
TR A Y 1 14.1 P 3 3.0 * 3 2.2 0.10

Legumes biomass

% "FIR P<<0.05,

* » "FIR P<L0.01,% * * x "FIR P<C0.001,

Note: * indicates P<C0.05, * * indicates P<C0.01, * * % indicates P<C0.001.
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Table 3 Effects of fertilization and grazing on species richness, above-ground biomass and

biomass of grasses, forbs and legumes

fh g %Wjﬁgfﬁ b 1 AR . WEE ' ﬁﬁ%i%% %?@Ei%% iﬂ?@i%%
Treatment Species Above-ground livestock carrying Grasses biomass/ Forbs biomass/ Legumes biomass/
richness biomass/g * m ? capacity g+ m * g+*m ’ g*m ’
E, 27.8+1.0a" 490.1+£28.3b" 6.7140.39b" 286.1+30.5b 146.8+31.8a 27.7+8.5a"
E; 23.3+0.3b 607.3440.8a" 8.3240.26a" 419.8444.4a" 179.54+16.2a 8.8+2.3b
Ei 21.3+£1.5b 608.9435.7a" 8.3410.49a" 473.5+21.3a" " 132.4+19.5a 3.0+1.3b
Ess 20.5+1.9b 647.34+32.9a" " 8.87+0.45a" " 507.4446.6a" " 134.6+22.3a 5.3+2.6b
Go 24.340.6a 354.84+35.5b 4.86+0.49b 252.24+33.0b 98.6+4.6b 4.041.9a
G; 24.2+0.7a 434.8+35.8ab 5.96+£0.49ab 295.6+14.5ab 134.6£23.6ab 4.6+1.8a
Gy 23.3%+1.2a 462.4+32.9a 6.3340.45a 312.94+24.3ab 147.7+11.5a 1.8+1.1a
G 22.841.1a 460.9430.8a 6.3140.42a 322.4417.3a 135.9+14.6ab 2.7+t 1.4a

ARG Bk 3R R A [ 7 2AS TR i A A 38 8] 4 25 55 B 38 M R T LSD 2 H A S B Z 0], P =0.05) ; [R5 = Fl » * 3R 7R A 7] it A b
A [ RO 2] A 22 5 38 (P <C0..05) B 35 (P <<0.01) . E.G 43 &R 3 M 0.5.10,15 43 51 R R Al ik 0,5.10.15
gemZeal,
Note: Different lower case letters within the same column indicate significant difference among different fertilization rate in the same grazing

management at 0.05 level (CANOVA, LSD test); * and * * within the same column indicate significant difference among different grazing

management in the same fertilization at 0.05 or 0.01 level respectively. E and G mean enclosure and grazing, respectively. 0, 5, 10, 15 mean ni-

2

e g !

trogn fertizer rate is 0, 5, 10, 15 g+ m™~ , respectively.
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Fig.1 The relationship between species richness and above-ground biomass under different treatments
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