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Abstract: The relationship between biomass and diversity is a hot topic in ecological research. Although studies

have found that this relationship is influenced by environmental factors, no study has tested the congruence of
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biomass-diversity responses to changing soil pH obtained from studies using an observational approach and
studies using manipulative experiments in grasslands. Here, we combined manipulative and observational ap-
proaches to investigate the biomass-diversity relationship response to soil pH in Inner Mongolian grasslands.
We found: 1) Along a natural transect, soil pH was mainly affected by soil and grassland types, and aridity in-
dex. The relationship between aboveground biomass and soil pH showed a U-shaped curve. Species richness
showed a significant U-shaped curve in relation to soil pH. Diversity was positively correlated to aboveground
biomass. 2) In the acid/alkaline addition experiments, the relationship between aboveground biomass and soil
pH was characterized by a one-peak curve. This was also true for species richness in relation to soil pH. The bi-
omass-diversity relationship depended on grassland types: A positive correlation could be found in desert grass-
lands, but not in typical/meadow grasslands. Our study suggested that the relationships between biomass and
diversity in temperate grasslands were dependent upon the variations in soil pH. The observation that results
from manipulative experiments were opposite to those from observational studies might be attributed to the fact
that the observations along transects reflect the results of long-term adaptation. In contrast, results from ma-
nipulative experiments reflect the short-term response to environmental changes.

Key words: manipulative experiments; observational studies; soil pH; temperate grasslands; biomass; diversi-
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Table 2 Results of stepwise regression for soil pH and environment conditions along the transect
Coefficients Estimate Standard error t t value P P value
Intercept 8.120 0.314 25.90 <20.001
Aridity index (x1) 7.590 1.550 4.90 <20.001
Grassland type (x4) —1.210 0.143 —8.45 <0.001
Soil type (x5) —0.198 0.051 —3.87 <0.001
Residual standard error:0.362; Degrees of freedom:32; R? Multiple R-squared:0.853; R? Adjusted R?:0.839; F
F.61.8.
2.1.2 pH 36
, pH N N N ,
¢ 3
pH , pH , C 3,
0.256~0.495 47.7~169.0 g » m™*, 95.4 g+ m *,
52.3%. . pH 8] C D, pH 7.60
49.8 g+ m~?, pH 7.60 (R*=0.
391, P<C0.001),
pH » pH .
C 3, 0.256 ~0.495 , 6.0~13.8, 9.72,
32.9%, . pH U ¢ D, pH 7.70
6.99, pH (R*=0.273,

P<0.0D),
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3 9 pH.
Table 3 Results of one-way ANOVA of soil pH, biomass and diversity along the transect
pH Soil pH Important value
Site Aboveground biomass Species richness
0~10 ecm 10~30 cm
(gem %) Gramineae Non-gramineae
Hangjinqi 8.90+0.038d 9.00+0.064d 169.0+23.20b 0.27840.096ab 0.72240.096de 13.70+1.08¢
Damaoqi 8.67+0.067d 8.88+0.082d 77.8+14.50a 0.304740.075abc 0.696+0.075cde 9.25+2.68ab
Siziwangqi 8.22+0.059¢ 8.65+0.053cd 92.2+3.63a 0.251740.054a 0.74940.054e 8.257+0.43ab
Dongsuqi 7.2340.196b 8.5540.489cd 58.4+15.40a 0.36240.094abed  0.638+0.094bcde  10.5042.50bc
Xilinhaote 8.34+0.159¢ 8.71+0.132d 88.9+9.17a 0.44940.118cd 0.55140.118bc 6.00+1.22a
Dongwuqi 6.82+0.180a 7.74+0.600b 47.7+13.60a 0.613740.085e 0.38740.085a 9.75+1.09b

2 Ewenkeqi2
1 Ewenkeqil

Eerguna

6.601+0.117a
6.7440.073a

6.8840.434a

6.704+0.101a
6.76+0.058a

7.8741.090bc

163.04+56.30b
68.1+£43.20a

93.5425.60a

0.423+0.301bed
0.4720.088d

0.406£0.045bed

0.577£0.301bced
0.5280.088b

0.5942£0.045bcd

13.80+2.28¢
7.25+2.28ab

9.00£2.55ab

+

H

0.05 o

Note: Data in the table are mean4 standard deviation. Lowercase letters represent the difference within the different sites at 0.05 level.
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Fig.4 Changes in soil pH in different soil layers under acid/alkaline manipulative experiments
0.05 . Lowercase letters represent the difference within different treatments at 0.05 level.
4 pH.
Table 4 Effect of acid/alkaline addition on soil pH, biomass and diversity
pH
Ttem Treatment Soil pH Aboveground Important value Species
biomass richness
0~10 cm 10~30 cm 2
(gem™®) Gramineae Non-gramineae
Control 8.2240.059 8.65+0.053 92.243.63 0.25140.054 0.74840.054 8.25+0.433
Desert Acid addition 6.8140.048** 8.1940.046** 36.24+3.01** 0.361£0.015** 0.639+£0.015** 7.334£0.471**
grasslands Alkaline addition  9.43%0.105%*  9.03£0.017**  20.3£1.96%*  0.7010.024%* 0.299+0.024* *  4.6740.471% *
Control 6.8240.180 7.7440.600 47.74+13.60 0.61340.085 0.38740.085 9.75+1.090
Typical Acid addition 5.1040.383* * 8.09+0.190 53.745.88* 0.54740.107 0.45340.107 6.00+£0.000* *
grassland Alkaline addition 9.3840.180* * 8.77+0.488 20.742.38* 0.52740.174 0.47340.174 5.67+1.250%*
Control 6.8840.434 7.8741.090 83.71+13.30 0.406£0.045 0.59440.045 9.00%2.550
Meadow Acid addition 4,9340.152** 5.9740.079 52.5+16.60* 0.397£0.032 0.60340.032 10.00£1.410
grasslands Alkaline addition  8.47+0.315**  7.2640.120 41.4+8.12* 0.44040.137 0.560+0.137 9.6741.700
+ P S (P<C0.05) (P<C0.01),

Note: Data in the table are mean= standard deviation. “ % ”

and acid or alkaline addition, respectively.
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