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Effects of short-term nitrogen and silicon addition on above-ground biomass and

biodiversity of alpine meadow of the Qinghai-Tibetan Plateau, China

Zhang Wen-peng', Si Xiao-lin', Wang Wen-yin', Gao Tian-peng’, Xu Dang-hui'
(1.State Key Laboratory of Grassland Agro-Ecosystems, School of Life Sciences,
Lanzhou University, Lanzhou 730000, China;

2.Centre of Urban Ecology and Environmental Biotechnology, Lanzhou City University, Lanzhou 730070, China)

Abstract: The nitrogen and phosphate is widely fertilized to meadow, but few silicon is involved. Silicon, a ben-
eficial element, has been proved to encourage plant to grow well by enhancing the resistance to various environ-
mental stresses. A field experiment was carried out to investigate the effects of different levels of nitrogen and
silicon addition on above-ground biomass and biodiversity of alpine meadow in the Qinghai-Tibetan Plateau,
China. This study indicated that nitrogen fertilizer and silicon fertilizer improved the above-ground biomass of
plant community. However, the increase from silicon fertilizer for above-ground plant biomass was far lower
than that from nitrogen fertilizer. Nitrogen fertilizer led to declines in species diversity, while silicon fertilizer

alleviated the decreasing trend of species diversity. The biological function of silicon fertilizer had an optimal
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concentration effect at the plant community level. Meanwhile, we hypothesized that silicon fertilizer plays a

positive role in maintaining the survival rate of weeds, and the results of this study supported this speculation,

in which the proportion of the weed biomass to plant community biomass varied with different silicon fertilizer

levels.

Key words: above-ground biomass; Shannon-Winner; correlation analysis

Corresponding author: Xu Dang-hui

T PR 5 7R 2 e S e ) i T 7 O D 1) B g i
A Il 3 3t 1) o Y L 2R W SRR R AR A B
f1hy 22 % ) FH A A o T L A 2 4 5 3 R Y P Sk b X
AR AN EELRE . KWL, 5 R I 5
fa) F9 i FES = 2 v T S I RIS L X — 7 i T R
FE A AE R I 6 75 JC 3R X R b it o 08 J5 AT LA B
& A S AR ) ko R IR AR A TR AR K
(195 F7 I FE o D 2 A0 1) 2 BE R 20K 3 0 Ol 4 54 E
v B Y b B A T T 0 R B AR
A RICHCEE R 5 5 — T T o RS 30 v 140 90 o 20 A 2 B
25 () b Y B — RS A A e B AR A R W 4 B A
BT R PR Y A R0 B L S B
B LR W) Z2 BEPE SRR I, R X I 25 R G Y BRE
T R U o el T AU BT B RS PR K
LU T 5 i 60— AT TR B i L

i B AR L 5E P A AR TR ROLR L
R 22 K ek i o 5 e W A ST O R 1 S AL
PERERR IF A PAE A . 5 R, BF 53R B ik il
Je— RAE Y A A 2 O R AN LRE S 15 AL
SR A BT i L BR AR T RS R B SE BT T R Y I
W, 1T L 34 BE 8% 385 0 AEL 49 XoF A B8 10 38 1 B e 0 - 1
SRAE P X S PO R HRBTRE 1 B AR Jm R M
L) 1A 9 B S R - A 5 5 R ) RO T R M S
SE L IR ELREAE S — A B A R, B A 2
H AR 5 1] 45 15 28 AR 20 M XA 31 1 )3z i i

% BB A B9 A Yo D RE . I B R H R DOl
JEAR . R 22, M TG A O 08 e i OR, KV P B B TR 5
UL A ) L AR TR R B T 3 B AR AR T A Y R
J2 A SORE I T R 5 R 25 K AL TR IR S
T o A 0 Z8NE B A £ L 0 i A A AL L AR AT RE
JI A BRG] Dok 2 A ) 22 RE TR TR B I SR

1 #MREGE

1.1 WF5EX B SRS
WF 5% R b A F 75 98 e T 4R 2% H B 0 36 N 3

E-mail: dhxu@lzu.edu.cn

i B4 N 22 N R FE R R A S R G E AL
FEul (BT ut) . M B AR R 337397 NL101°53" E,
g3 650 m AP RR Y 2.2 CLARREKE N 672
mm"" & T 2R T R A, A R
2 580 h B KT 270 d. F A HHEHA R W
wr B b, AR TR R, MR A LAY
R B (Kobresia m yosuroides) o A< A B (%) & 7l
P (Elymus nutans) i BB B (Agrostis hugo-
niana) » ¥ B BOR (Poa pratensis) , 5§ B W) i 25 B
(Saussurea nigrescens) F1FE E B 094l 4R FE L C A-
nemone obtusiloba) L F A I LLH B IR HL,
1.2 k4% ik

6 by D i W7 LA DR A LA BT Lk 2R 2 1Y R B R H
B IR P gl X e 25 R AT SE R e, R
SEAREMLIX . 7 2014 4E 5 A 18 H K50 Hi N
PEHL 96 2 mX 2 m WM & FE D7 A B 2 m, 43 501 4
196, B MM PVC EARd. T 5 4K
FYEATEIC S . A A R 1 R H A
HE B VR 0 i 2 25 3 A DL AR B B S A
FRGREAE AN R ZS G 2012 4R 5 2013 4 Tl A 52 R
WS HmIRYE Wk,

x1 WE4EAs

Table 1 The combination of fertilizer
NH,NO;/ H,SiO;/g * m™*
gem '’ 0 (Siy) 4(Siy) 8 (Siy) 12 (Si3)
0(Ny) N, Sio N, Siy N, Siy N, Sis
30(Ny) N Si, N; Sy N Si, N, Si;
60(N;) N, Si, N, Sy N, Si, N, Si;
120(N3) N; Sip N; Siy N; Sty N; Siy
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Table 2 Two-factor variance analysis for Shannon-Winner index under

different fertilization treatments

s I - J5 il
Source Type III Sum of Squares
KEIEEH Corrected Model 0.677
#IE Intercept 442.918
N 0.582
Si 0.061
N X Si 0.034
%2% Error 0.084
&3t Total 443.679
B 1E f) .11 Corrected Total 0.761

df 5 F Sig.
Mean Square

15 0.045 25.713 0.000
1 442.918 252 439.346 0.000
3 0.194 110.487 0.000
3 0.020 11.558 0.000
9 0.004 2.174 0.041
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Table 3 Two-factor variance analysis for the aboveground biomass(dry weight) of

community under different fertilization treatments

I8 111 - J7 Al df ¥or F Sig.
Source Type III Sum of Squares Mean Square
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Fig.4 Proportion of weed biomass to total biomass under different pertilizer treatments
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