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Abstract: [Objective] The relationship between species richness and productivity (PDR) is the theoretical
basis of biodiversity conservation for natural forests and maintenance of ecosystem functions. Species
richness indirectly covers functional diversity, system development diversity and genetic diversity; therefore,
the study of the diversity-productivity relationship could analyze the effect of other diversity factors on the
productivity of vegetation. Previous studies about PDR mostly focused on the community level. Responses
of single species productivity to neighboring biodiversity could affect the relationship between species

richness and productivity at the community level. The studies focusing on this topic are rarely conducted.
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[Method] This study conducted regression analysis, the index of association (Al) model and heterogeneous
Poisson model on inventory data from the Quercus aliena var. acutiserrata natural forest in Xiaolongshan
Mountain, Gansu Province of northwestern China to discuss the relationship between species richness and
productivity at community and species levels. [Result] The diversity-productivity relationship had
significant scale dependence at the community level. At the 10 m x 10 m sampling scale, a quartic
correlation (the hump curve first increased and then decreased) was found between species richness and
productivity. At the 20 m x 20 m scale, species richness had no significant effect on productivity. At the
species level, the species that behave neutrally in the diversity-productivity relationship had the highest
proportion, and accounted for 68.8%—81.3% of total target species; followed by accumulators (i.e., the
species increase diversity); and repellers (i.e., the species decrease diversity) had the smallest proportion. A
fraction of the species in the study area showed a clear deviation from the neutral relationship. This indicated
that the interaction between interspecific promotion or inhibition had an important impact on the diversity-

productivity relationship. [Conclusion] Species richness and species attributes can both affect the

43 %

productivity of Q. aliena var. acutiserrata forests in Xiaolongshan Mountain of northwestern China.
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Tab. 1 Allometric equations of the dominant tree species

WEFh(2) YRR S

Tree species (group) Biomass model and parameter

W=e2975 x DBHZ3*4
W= e 22962 « DRH24!1?

Bk Quercus aliena var. acutiserrata
KA Pinus armandii

HoAth @ 125 Other broadleaved trees W=¢ %25 x DBH>!4#

VE: WRHEAR LAY . Note: W, total biomass of single tree.
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Fig. 1 Community-level analysis of relationship between species diversity and productivity at different scales
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Tab.2 Analysis of the optimal model between species
richness and community productivity

JJE Scale 5% Model F R? P AlCc
p~s 12.5800 0.1148 0.0006 1927451
10mx 10 m 5
p~sts 7.6070 0.1368 0.0009 1926.958
p~s 0.3467 0.0149 0.5617 460.522
20 m x 20 m
p~S+S2 03485 0.0307 0.709 6 462.117

e p. BT 055 MR EE B . MR ROR A BURAICH, AR
A . Notes: p, community productivity; s, species richness. The bold
fonts mean the optimal model with lowest AIC value.
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simulated by the heterogeneous Poisson distribution model.
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Tab.3 Analysis results of diversity-productivity relationship of different tree species under heterogeneous Poisson model

Wy f'ij(ﬁﬁﬁé L ﬁﬁ?ﬁ] #F B Distance/m
Species argest Abundance Vertical

DBH/cm structure 12345678910111213 14151617 18 19 20
Bk Quercus aliena var. acutesrrata 53.6 79 M5 Z Canopy layer aaaaaaaaaa aaaaaaaaaa
FEAMI Carpinus turczaninowii 29.9 52 M JZ Canopy layer aannaannnnnmnamnamnamnanananann
1ML Tilia chinensis 44.1 29 M5 )Z Canopy layer annnnnnnnn nnnnanannanannan
KM, Acer mono 433 28 WAHKJZ Subcanopy layer nnnnnnnnnn n nnnnnananoanan
ZZ]ZZEZETLMU,OZM var. glabriuscula 11.6 26 MFJZE Understory layer nnrrrrrrrr r r rrr T T T
gfiffiz}jz;)eana var. henryana 31.2 23 FISTIN Canopy layer aaaannnnnn n nnmnmnmnmnanann
g:zlj’;ffzf: jj;’czaninowii var. stipulata 28.5 20 M5EJZE Canopy layer aaaaaaaaaa a aaaaaaaaa
FKKAERK Sorbus alnifolia 27.0 20 Mid)E Canopylayer aaaaaaaaaa a a a a a a a a a a
S0k Tilia oliveri 31.4 18 #5EJZ Canopy layer nnNnNnNnnNnnnnnnNn N nNnnNnN™NONONONMNDNDDN N
Bt H Staphylea holocarpa 22.7 15 WAHKZ Subcanopy layer nnnnnnnnnn nnnnnonanonanan
=W %2 Lindera obtusiloba 20.2 13 WAHK)Z Subcanopy layer nnnnnnnnnn n nnnnnonanoanan
/b kAR Tilia paucicostata 21.5 8 ST Canopy layer nnnnnnnnnn nnnnmanonanonmnmnmanoan
SIHEAR Euptelea pleiospermum 20.0 8 TA#KJZ Subcanopy layer annnnnnnnn n nn n nonononoann
[k H ALk Sorbus koehneana 17.2 8 W HK)Z Subcanopylayer nannnnnnnn n nnnnnananoonan
EREAKME Tilia henryana 19.0 7 ST Canopy layer nnnnnnnNnnnn nnnmnmnmnananann
HVEWR Acer davidii 12.0 7 WAHKZ Subcanopy layer nnnnnnnnnn nnnnnonanonanan
JHERRE Amelanchier sinica 14.0 6 W H#K)Z Subcanopy layer nnnnnnnnnn n nnnnnaont T T
/NHAS Fraxinus bungeana 13.1 5 P FJZ Understory layer nnnnnnnnnn n nnnnnaoanann
MEm DU ESHK Acer tetramerum 8.5 5 WAHKZ Subcanopy layer nnnnnnnnnn nnnnnonanonanan
E ey Quercus mongolica 34.0 4 FINTIN Canopy layer nnnnnnnnnn nnnnannmnmnmnanan
AR Ostrya japonica 12.5 4 WEAKZ Subcanopy layer nnnnnnnnnn n nnnnnnannn
WAALTERK Sorbus hupehensis 26.0 3 WAHKZ Subcanopy layer nnnnnnnnnn nnnnnonanonann
A N5F Swida hemsleyi 30.6 2 W AHK)Z Subcanopy layer annnnnnnnn n nnnnnmnanonanan
W Jik48t Tilia dictyoneura 16.9 2 JEAKJZ Subcanopy layer nnnnnnrrr r r r r r r r r r rr
Bl ik Crataegus kansuensis 10.5 2 M FJZ Understory layer nnnnnnnnnn nnnnnanonanonn
Mlikiy Ulmus bergmanniana 272 1 FINTIN Canopy layer nnnnnnnnnn nnnnannmnmnmnanan
F55Mk Acer ginnala 22.5 1 W#KZ Subcanopy layer nrnrrrrrr r r r r r r r r r r T
KA Pinus armandii 20.3 1 M5E = Canopy layer aaaaaaaaaa a a a a aaaaaa
WM Tilia tuan 15.3 1 Mie /7 Canopy layer nanaaannnnnhnmnhnananan a
EIEM Acer erianthum 11.0 1 JEAKJZ Subcanopy layer nnnnnnnnnn n n nnnonmnananon
FE ¥y Ulmus davidiana 10.3 1 W AHKJZ Subcanopy layer nnnnnnnnnn n nnnnnanananon
B Toxicodendron verniciflum 9.2 1 WAHKJZE Subcanopy layer nnnnnrnnnn nnnntnt T T

VE:a. fEHER; . IRl 0. A ERP . Notes: a, acumulator; r, repeller; n, neutral species.
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