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Effects of Fire and Fertilization on the Species Diversity and
Biomass Accumulation of Subalpine Meadows
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(1. Faculty of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China;

2. Yunnan Forestry and Grassland Bureau, Grassland Supervision and Management Station, Kunming 650224, China)

Abstract: [ Purpose ] In this experiment, the plant community characteristics of the degraded sub-
alpine meadows were studied in order to learn the effects of burning and fertilization on grassland re-
habilitation. [ Method ] Factors like fire and fertilization were introduced in the experiment and split
design was applied. Of this design, fire included burning treatment and no-burning treatment. For fer-
tilization (NPK compound fertilizer), 0, 30 and 60 g/m’ were set. [ Result] Fire and fertilization re-

duced the dominance and important value of Euphorbia jolkinii of subalpine meadow, and changed
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the number of plant species and dominant species, furthermore, significantly increased the above-
ground biomass (P<0.05), however, its changes were related to both experimental factors and eco-
nomic component. The combination of fire and fertilization significantly increased the aboveground
biomass of Gramineae plants (P<0.05) while decreased forbs. In contrast, fertilization significantly in-
creased the aboveground biomass of leguminous plants (P<0.05). It was observed that burning and
fertilization had opposite effects on Shannon-Wiener diversity index and richness index. Burning ten-
ded to increase plant species diversity. As a result, plant community structure was changed, which led
to community dissimilarity. The similarity coefficient between burning and control reduced to less
than 50%, which showed that grassland succession were changed. [ Conclusion ] Fire and fertiliza-
tion changed the plant species and dominant species of subalpine meadows, reduced the important
value of the E. jolkinii, and increased the aboveground biomass of the grassland. The plant com-
munity species diversity index, grassland community uniformity, species richness and community
similarity coefficient were affected to a certain degree.

Keywords: subalpine meadows; species diversity; aboveground biomass; grassland improvement
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leontopodioides) . A WKHE (Lotus corniculatus). I
% (Koeleria macrantha). %% (Deschampsia ces-
pitosa) F /N AL B L M (Anemone rivularis)5 1~%)
M, BT IS (Cirsium viassovianum) . 111
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Tab. 1 Botanic composition of subalpine meadow after burning and fertilization
T importance value
75 No. Y54 plant family Tk 4 plant species
CK F30 F60 B B+F30 B+F60

1 KYLEL Leontopodium leontopodioides — 0.12 0.15 0.03 0.11 —
2 H3EE Artemisia stechmanniana 0.09 0.05 0.14 — — 0.29
3 RIS # Cirsium viassonianum 0.11 _ _ _ _ o

%%l Asteraceae .
4 G H-—Fi#7 Piloselloides hirsute 0.16 0.14 0.15 — — —
5 %8 Aster tataricus 0.09 0.04 — _ _ _
6 W 5L Ligularia virgaurea — — — 0.33 0.15 0.17
7 L. =W Trifolium pratense 0.04 0.60 0.54 — 0.11 0.04
8 - H =" Trifolium repens 0.09 0.51 0.31 — 0.05 0.07

%} Fabaceae )
9 A RKAR Lotus corniculatus — 0.08 0.10 0.21 0.18 0.10
10 WL & Lathyrus quinquenervius 0.01 — — — — —
11 VB Koeleria macrantha — 0.11 0.11 — 0.18
12 Y Deschampsia cespitosa — 0.03 0.01 — — —

RAF} Poaceae -
13 WA Elymus dahuricus 0.13 0.19 0.22 — — —
14 B R Poa pratensis 0.48 0.23 0.46 0.23 0.23 0.95
15 REFE Clinopodium chinense 0.09 — — — — —
16 JEIEEl Lamiaceae HARHL Phlomis mongolica — — — 0.42 0.47 0.29
17 B Prunella vulgaris _ — _ 0.01 — 0.01
18 [FAFEEE Polygonum macrophyllum — — — 0.10 — —
19 R Polygonaceae B A E Polygonun viviparum — — — 0.09 — —
20 JEVH/REEBE Rumex nepalensis — — — 0.01 — _
21 . ZURIT O BE Juncus allioides — — — 0.19 0.17 0.15

JT L HEE} Juncaceae
22 PG Luzula jilongensis 0.05 0.07 0.08 — — —
23 . INEE M Anemone rivularis — 0.01 0.01 — — —

EHFl Ranunculaceae B
24 =HEBE Ranunculus nephelogenes — — — 0.05 — —
25 Rl Rosaceae PRI ZE LK Potentilla lineata 0.59 0.25 0.45 0.11 0.08 0.13
26 SRl Asclepiadaceae KA HT Cynanchum forrestii 0.08 0.05 0.06 — 0.04 —
27 B F} Iridaceae PRI ES & Iris bulleyana 0.16 0.56 0.07 0.53 0.68 0.36
28 % ZF Scrophulariaceae  KALL S Pedicularis longiflora — — — 0.17 0.14 0.16
29 KRl Euphorbiaceae  KIN#E Euphorbia jolkinii 0.87 0.21 0.57 0.53 0.43 0.28
30 P5HF} Cyperaceae 1 AEEL Blysmus sinocompressus — — — 0.01 — —
31 W2 R} Onagraceae W22 Epilobium hirsutum — — — 0.01 — —

e WIFRTEREB I L CK. X HE: F30. JEA 30 g5 F60. JiAl 60 g; B. Kk B+F30. KGR+ 30 g; B+F60. Kb+ HEAL 60 g: T
Note:“—". species did not appear in the plots; CK. control; F30. fertilization 30 g; F60. fertilization 60 g; B. burning; B+F30. burning + fertilization 30 g;

B+F60. burning + fertilization 60 g; the same as below.

B, FanAe 30 g B, E G SR 20—t
(Trifolium pratense) F1IFH = (T. repens); HEHE 60 g
B, A = 1 RIREE (BEuphorbia jolkinii)
£ =R LR

[FRE, IR R S LA R = A T
— R, KRE I T kR e sE S
(Ligularia virgaurea). @ WKAR . B 48 L (Phlomis
mongolica). E Ak 5 (Prunella vulgaris). |5 #2
(Polygonum macrophyllum). Bk 4 2 (Polygonun

viviparum) . JEIH /R IR L (Rumex nepalensis). 7.
RET O FL (Juncus allioides). =B (Ranuncu-
lus nephelogenes). ¥ AL 56w (Pedicularis longi-
flora) . *EJmBEE (Blysmus sinocompressus) FII
3% (Epilobium hirsutum) % 13 Bk, {H/0 7T 45
W] RE—Ki i (Piloselloides hirsute). *& %
(Aster tataricus) . \WE S | $E (Elymus dahuri-
cus). WA VO HIAA M (Luzula jilongensis) Fl
NEFLEME 8 DTN, FEACRAE R, TIARFEFI
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VUFA S5 FE (Iris bulleyana) W B ZEH T & 5 KB+t
JIE 30 g HEBHER S VI SR, HUCOh AR
FRAREE ;. JCBSHIIE 60 g i 0 BT 4B BT 1, FL. 3
R EE R, HUCON TR SRR AR,
2.2 KBRS b _E A R

KPRt AR X S b B S AR A T
FIRS (P<0.05), Hth b A= 4y 8 bifi 25 i AR 1
ARG ITE N, BIanfERBEIX, Hlt 30, 60 g 4b
Firph SRR CK R T 140%, 189%.
Ak, KBRS HEAR AR A L, 2 Pt A Ak 2
W %F BB A 4 88 T 231% il 440%, A W, Jife
HEXF ML S AR R 2 5 KA — ARG
IR . A Z A BN, bt
60 g AbFErp, Hb I S AR IR 1660 g/m’,
F i T HABAL B (P<0.05) (K 1),

3000

[\
(=3
(=3
S

b b
1000 be ¢ be
0 ;.; ] A f
CK F30 Fe0 B
TE: CK. XFHE; F30. jifi 30 g; F60. i/l 60 g; B. JB; B+F30. K
FEHHEAL 30 g5 B+F60. KBEHIEAL 60 g; A [ /NG F-HE 2R Ah 3 i)
1E P<0.05 K257 B3 T,
Note: CK. control; F30. fertilization 30 g; F60. fertilization 60 g; B. burn-
ing; B+F30. burning + fertilization 30 g; B+F60. burning + fertilization 60 g;
Different lowercase letters denote statistically significant differences

between treatments (P<0.05), according to Student-Newman-keuls mul-
tiple range test; the same as below.

E1 AR B SRR
Effects of burning and fertilization on the above-
ground total biomass of subalpine meadow

Hi_ 3 (g )
aboveground total biomass

B+F30 B+F60

Fig. 1
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900 -
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= 2300}
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EXyA-0pA )
Fig. 2 Effects of burning and fertilization on the above-
ground biomass of different economic vegetation of
subalpine meadow
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Fig. 3 Effects of burning and fertilization on the diversity
indexes of subalpine meadow
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Fju g =]
&L= TiH
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iny g a a a a item
"9 1 CK 74.1 66.7 25.8 41.4 429
(5] a
a a a o % a F30 76.9 40.0 57.1 66.7
2 e 112 |10 ||
g g Z % é F60 267 50.0 519
/ / / 2 /
0 7 U g LD |l B 68.8 64.5
CK F3 F60 B B+F30 B+F60 B+F30 89.7
El4 KEFNHEALX & 5 B R R AR/
Fig. 4 Effects of burning and fertilization on the 3 Wit

community uniformity indexes of
sub-alpine meadow
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Fig. 5 Effects of burning and fertilization on the species
richness of sub-alpine meadow
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