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Genotypic diversity of a dominant species Leymus chinensis inhibited ecological

function of species diversity in the Inner Mongolia Steppe
WANG Yukun, DING Xinfeng, WANG Xiaoping, WU Man, GAO Shaobo, YANG Xue, ZHAO Nianxi",

GAO Yubao
College of Life Science, Nankai University, Tianjin 300071, China

Abstract: Community ecologists have focused on whether there exists an interactive effect between species diversity and
genotypic diversity of dominant species on community ecological function in recent years. In the present study, we selected
some common species in the Inner Mongolia Steppe as study objects, and examined how the genotypic diversity of the
dominant species, the species diversity of common species and their interactions influenced the community biomass. (1)
Genotypic diversity of Leymus chinensis, species diversity, and their interactions did not significantly influence the
community aboveground, belowground, or total biomass ( P>0.05). (2) The genotypic diversity of L. chinensis, species
diversity, and their interactions significantly influenced diversity effects ( net diversity effect, complementarity effect, and
selection effect) on community biomass ( P<0.05). The genotypic diversity of L. chinensis inhibited the net diversity effect,
mainly complementarity effect. However, species diversity promoted the net diversity effect, in particular, selection effect
on aboveground biomass. (3) The net diversity effect on ecological function of the community biomass was mainly due to

complementarity effect. The above results provided not only an important message for exploring whether species diversity or
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genotypic diversity of dominant species plays a more important role in influencing the diversity effect on community biomass,
but also proper guides for protection and rational utilization of seed resources, and moreover, for the ecosystem recovery and

re-establishment in the Inner Mongolia Steppe.

Key Words: Leymus chinensis, genotypic diversity, species diversity, net diversity effect, selection effect,

complementarity effect
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R MR S SR R AR IRE ST IR P A B R R ( Selection effect ) B M40 H 1 H AL
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SRR AT, R 272 4007 (ome-way ANOVA) A Duncan 035 K T IRl — 41 22 B (LR 70 22 %
Pe) 26PN SRR R (W Ph 2 R ) SR A XL P (BT 035 R ) 5 X 58 AR G B 35 5 i A 7 o, )
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223 K AN E 2 800G 90 ke A 36 B i = e ik P 4 i) LA K g b ) A 40 e ) 22 S S S BRL Ol BRI R T R Y18
478 H SR ARSET, I O 12 ASFEPBIFEAT 1208 RS ARAS ¢ A3 o B Bkl (R R4 SR
P T (b ERAR ) Frfs A= Wy i N 22 57 . DA EBAE /- Hr A SPSS 22.0 520k

2 ERAW

2.1 RN RN KR AR X 2R e RN | RO A AN B R

FHRIL NI ZREPEXS b b MR RS AR W 4 22 RO R B ANV S T 8 25 (P<0.05 ) 5 W1l Z e
DNPRF 2% B O 4 22 P AN, A Rt b A i S PSSR 3 (P<0.05 ) 5 3 S AR HIOW b L |
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F1 EERSHEME WS EEEX SRS B AN R E R R 00— MR LR (GLM) IR R
Table 1 Results of the effects of genotypic diversity (GD) and species diversity (SD) on net diversity effect, complementary effect and selection

effect by general linear model

o BRI ZREPE GD (df=2) YIRhZFENE SD (df=2) FE DR B Z R Py Fh 24
W07 A2 i Genetic diversity Species diversity (df=4)GDxSD
Variables
F P F P F P
ZREPE RN o AR 121.510 < 0.001 *** 54.310 < 0.001 *** 24.090 < 0.001 ***
Net diversity effect R AR 44.490 < 0.001 *** 28.290 < 0.001 *** 7.930 < 0.001 ***
BAYR 82.080 < 0.001 *** 42.850 < 0.001 *** 17.890 < 0.001 ***
HANREN; o A 7.070 0.003 *** 0.410 0.665 0.680 0.612
Complementarity effect R Y 7.450 0.002 *** 2.260 0.119 0.330 0.857
MY 15.320 < 0.001*** 2.010 0.149 0.830 0.515
PR o A i 2.090 0.138 5.230 0.010 = 1.200 0.329
Selection effect R A 1.350 0.273 0.270 0.765 0.850 0.502
BAY 1.190 0.316 2.870 0.070 1.680 0.175

X 28 A FH R ) Sk 2 1) AR o | i — 2D EA T TR BASON A3 (11 1) o SRR AEW R SRR R SR,
Bifi 4 - RO A AL 2 R B3, Z2 R PR vk R B AR a3, M b AR Wi v ki v, SRR AR G
AR PG 25 T G3 LB (6 MR A T BRAM) ,G3 AL E T GO ALFE ; Hb R RN A P i s A A TR
TES1 AT, Gl ARBE 2575 T G3 A3, G3 AbBE Y 25 /& T G6 4B 78 S3 454 T ,G1 Ml G3 b 25 T G6
ARFR (HFRE 2 [0 T 3 25 5% 5 7F S6 4% ,G1 A B 35 3 T G6 b (HP &5 G3 AbH ) TC i & 25 5%, X
— M AR AR Z R AR R 25 T S R P B 2R X 2R RO, T2 RS VE R

M2 R R SRR A (R E B 0D 2R 1 B BN, Z2 R a8y SR S I ka3 (R G R
BRAD) o FEEED G3 41FF,S1 AbBE EK T S3 Fl S6 AbHf b |- A ¥kt S3 AbH g E Ik T S6 AbH, 1 R AN
SR S3 R S6 AbEHIA] TG I 22 5 A G6 AU, b DL S AR R B 2RO, B ST Ab i
fIKF S3 4bHE, S3 AbH R KT S6 AbHR, il T A= 4 & 19 A e300 2 Bk S1 Ab 3 8 2K S3 1 S6
ARBE T S3 A1 S6 ALBRIETC I 2 25 55, SEIRAE SR UL W 2 A 0 2 R v AN 1 R A S S R R A
VEFRARRL , BRI IER

X 28 HAE FHRZ AN B 28 1) AR S A TR I R 2200 T R (1R 2) < AE S1G6 AbBRgE vp M 1 b F DL R R
Py iet BRSOV (BRI T AR ) R R ASON 1 1) S AR T LA A 345 (1] 2) |, R3S AR RIS A Bk 2 1) 78
1R R S R R 2 R KO AE (IR A 22 R S X R R AR B AU A A B ) J R
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Fig.1 The effects of species diversity and genotypic diversity on the net diversity effect of aboveground, belowgroundand total biomass by
simple effect analysis
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Fig.2 One-way ANOVA for selection and complementarity effects on above—ground, below—ground and total biomass
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Fig.3 Aboveground, belowground and total biomass of species(S) and genotype ( G) in monoculture and in mixture
YR BFAPLT 2405, Cs: R B3 T 55, Cleistogenes squarrosa 3 Ac: YKEE | Agropyron cristatum ; Ct; & 5, Carex tristachya ; Pac: B BEK R,
Potentilla acaulis ; Sg: K%F 3, Stipa grandis; As: F13F , Achnatherum sibiricum ; Kc: & %5, Koeleria cristata; Pa: - AR, Poa annua; Af: 137,
Artemisia frigida ; 585004 T2 20 5 3R HRD DL AR FP TS A 1 1 09 7 Y 4E

x2 EFRZSHM PHESHEENEEEMESMN—REEER(GLM) RBER

Table 2 Results of the effects of genotypic diversity (GD) and species diversity (SD) on community biomasses by general linear model

. R BZRENE GD (df=2) YIFNZHENE SD (df=2) AR Z YR 2
W 137 28 5t Genetic diversity Species diversity (df=4) GDxSD
Variables
F P F P F P
b A8 Aboveground biomass 0.200 0.820 0.420 0.659 0.550 0.702
iR A9 i Belowground biomass 0.030 0.967 0.500 0.609 0.470 0.754
S Total biomass 0.090 0.912 0.090 0.914 0.530 0.714
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Fig.4 The relative values of aboveground, belowground and total biomass for L.chinensis and others under different conditions
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Fig.5 The relative biomass values for L.chinensis and others under different species diversity conditions
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Fig.6 The effects of genotypic diversity, species diversity and their interaction on community biomasses
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