5538 B 8 W S &~ £ Eild Vol.38,No.8
2018 4F 4 A ACTA ECOLOGICA SINICA Apr.,2018

DOI; 10.5846/5txb201704130656
IR, YR, 52 0 R EA, A6 R HCHCT DT 12 9 e R A 3 TR S b B R AR e I 6 R AR AR AR, 2018,38(8)

Niu Y J, Yang S W, Wang G Z, Liu L, Du G Z, Hua L. M.Study on the relationships between plant species richness, lifeform richness, and above- and

belowground biomass under grazing disturbance in an alpine meadow.Acta Ecologica Sinica,2018,38(8) .

METFHTEEEAYMMMERTEFEESH i
TEYMENXR

FaR  HELE 2420 wm AR LR

1 H AR KA Flb 22 BE/ Ol A 25 ZR G0 30 H T ok S 28/ PP - S B B Ol TSR & R B 5 Py, 22 730070
2 T B PCE ERFEF I, T 551700

3 MR A AR, 20 730030

E MRS e R AR ) B S A R AR GO AR, D S AR ) AN R A I I A 1 B T AR (A . B 6 1
OO FEAE L, JESE 3a B, 2014 4EEAT 3 215 (6 J1 8 110 J1) WUAEW) £ 5 B ARG b bR A= R Ay X e 0 B T
YU PRI AL 15 8 = 5 B (LRI RS ANZE) 20 ) S i b AR R ROAOCOC AR o SRR (1) WU Rh R A 3 B0 2 o B2 S 4t b A
Wyt 34 2 T A ) S R W R A 8 ) S A B Y TR O AR TG Y AR A 10 7 BRI B T R AL T
AW A [ 24 24 5 O S RORE G T R AR B S OB BETE G . (2) WA R R R S BRI R AR Y R 2 A
19 ST R, Al TR R A o (S AR 5 P2 A DX i 21 S BRI A, M A W A o A B A 2 B L
s R R ST, (3) T IU AT Ml R A= % 2 5 S AR AR i W IEARSC . 3a WUBUR{XAE 8 A,
YRR R K S AR R IEARDC AT AL S A R A A R ARG, (4) X TR RO B R
JEE A AR 2 IO X b A i 0 3 TE ARG, T A 375 8~ JE 7 BT A OO B IX 3 5 b A it 5 TR ARG . £ B id ik
BOEPALAL 7 e 2 B S AR W Z IR SC R U R T AR S R A R Z WA CC R, R EE Y
Mo 1Ay 2 8] 9 03 O AR AN TR BE L, o A 0 R S A BN AR Wy i TR B

SKSREAR) « o TE R A s BT MRl R R A R R AR e

Study on the relationships between plant species richness, lifeform richness, and
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Abstract: Understanding the interrelationships between plant richness and biomass under grazing disturbance is of
importance for predicting biomass during different plant growth periods. In this study, we conducted a controlled grazing
trail with six grazing intensities in an alpine meadow in the eastern Qilian Mountain from 2012 to 2014. We investigated
species richness, lifeform richness, and aboveground and belowground biomass in three grazing seasons ( June, August,

and October ). We analyzed the relationships between plant species richness, lifeform richness, and aboveground and
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belowground biomass under different grazing intensities. The following results were obtained; (1) Species richness and
lifeform richness as well as aboveground biomass were significantly affected by grazing intensity. Species richness was only
negatively correlated with grazing intensity in August, whereas lifeform richness showed a single-peak trend in October with
grazing intensity. The aboveground biomass was significantly negatively correlated with grazing intensity in different seasons ;
however, the belowground bhiomass was not related to grazing intensity. (2) The species richness and aboveground and
belowground biomass were significantly affected by the different seasons. The species richness and aboveground biomass
showed only a single peak change in the low grazing intensity plot with seasonal changes, and the belowground biomass
showed a single peak change in the medium grazing plot with seasonal changes. There was no relationship between lifeform
richness and grazing season. (3) There was a significant positive correlation between species and lifeform richness and
aboveground and belowground biomass before grazing disturbance. After 3 years of grazing, species richness was positively
correlated only with aboveground biomass in August, and lifeform richness was positively correlated with aboveground and
belowground biomass in August. (4) Among the different grazing intensity plots, the species richness was significantly
positively correlated with aboveground biomass only in the low grazing intensity plot, whereas lifeform richness was
positively correlated with aboveground biomass in all grazing intensity plots. In conclusion, grazing disturbed the relationship
between plant richness and biomass in alpine meadows, particularly between species richness and belowground biomass. The
significant relationship between lifeform richness and aboveground biomass was not affected by grazing intensity.

Consequently, lifeform richness showed superiority in determining the biomass in an alpine meadow.

Key Words: alpine meadow; grazing disturbance; species richness; lifeform richness; biomass
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Table 1 The detailed information of studying plots in the beginning of controlled grazing ( mean+SD)

b, )i ) i E3
Plots Areas Cover richness richness biomass/ biomass/ number .Grazu'lg
(g/m?) (g/m?) intensity
1 2.18 88.50+3.42a 8.00+1.63h 3.75+0.96a 310.40+76.97a 3366.18+560.16a 6 2.75
2 1.10 91.00+6.22a 8.25+2.22h 3.75+0.96a 321.00+17.40a 3215.25+394.85a 4 3.63
3 1.61 89.20+6.30a 13.40+2.07a 4.80+0.45a 293.60+31.70a 3351.51+£286.22a 7 4.36
4 1.26 89.20+4.44a 10.00+2.23b 4.80+0.84a 260.00+44.18a 3924.76+510.64a 6 4.78
5 2.50 91.20+1.48a 10.40+1.67b 4.60+0.55a 310.40+76.97a 3117.13+£551.45a 13 5.19
6 1.11 90.57+3.67a  11.00+1.00b 4.33+0.58a 298.50+55.71a 3399.11+981.67a 8 7.20
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Fig.1 The environmental characteristics in the plots in2014
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Table 2 The variation of species and life form richness under the impact of season and intensity of grazing
b YAl E & Species richness A GBI E B Life form richness
Plots 6 H June 8 J1 August 8 H August 10 J October

10 A October 6 J June

11.33+2.92a(b)

15.33+4.33a(a)

10.67x1.45a(b)

4.67+0.87a(ab)

5.22+0.97a(a)

4.22+0.44b(b)

2 11.89+1.83a(b) 15.11£2.20a(a) 11.11£2.70a(b)  4.78+0.97a(a) 4.89+0.60a(a) 4.3320.50b(a)

3 11.56+2.13a(a) 12.89+2.31ab(a)  12.89+2.35a(a)  5.00+0.50a(a) 5.22+0.67a(a) 5.56=0.53a(a)

4 8.86=1.21a(a) 10.29£2.65b(a)  10.60+2.70a(a)  4.43£0.98a(bh) 5.00+0.58a(a) 4.80+0.84a(a)

5 11.33+2.06a(a) 11.00+2.78b(a)  10.56=1.54a(a)  4.78+0.67a(a) 4.89+0.93a(a) 4.67+0.71a(a)

6 9.33£1.15a(a) 10.00£1.00b(a)  10.00£2.65a(a)  4.67+0.58a(a) 4.67+0.58a(a) 4.3321.15b(a)
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Table 4 The variation of productivity under the impact of season and intensity of grazing

FEHL iy b E ¥4 Above-ground biomass/ (g/m?) 1N 2E 4 Below-ground biomass / (g/m?)

Plots 6 H June 8 J1 August 10 A October 6 H June 8 H August 10 § October

1 178.16+£22.57a(b) 290.58+65.85a(a) 184.41+44.07a(b) 3036.57+904.23a(a) 3182.56+113891a(a)  2333.16+519.66a(a)
2 160.49+66.60a(b) 321.20+80.36a(a) 179.04+49.16a(b) 2500.82+448.04a(b)  3628.45+1031.31a(a)  2532.58+798.12a(h)
3 102.29+25.47b(a) 126.80+29.84b (a) 100.88+31.88b(a) 3130.42+732.33a(ab) 3423.18+803.76a(a)  2702.00+264.03a(h)
4 90.33+15.55b(a) 111.87+25.22bc(a) 95.55+22.62bc(a)  2420.22+899.91a(b)  3965.65+519.14a(a)  2654.71+770.54a(b)
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6
=
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Fig.4 Relationships between species richness and biomass under different season
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