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Effects of soil biotic communities on the seedling performance of native
and invasive provenances of Triadica sebifera

Ling ZHANG, Hong WANG, Nan-nan CHEN, Jian-wen ZOU
College of Resources & Environmental Sciences, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China

Abstract; [ Background ] Soil biota can have great impacts on the invasive success of exotic plants. An insight into the net effects of
soil biota in its native range on seedling performance of native and invasive provenance of Triadica sebifera ( Euphorbiales; Euphorbi-
aceae ) would help to understand this plant species. [ Method]In a controlled greenhouse experiment in Nanjing Agricultural Univer-
sity, multiple populations of native and invasive T. sebifera provenances were grown in sterilized and non-sterilized soils to examine
the effects of soil biota on their seedling performance. [ Result] The results indicated that soil biota exerted positive effects on inva-
sive lines. Compared with the native provenances, morphological and physiological traits of the invasive populations ( total biomass,
relative height growth rate, root:shoot ratio, total leaf area, leaf area ratio and specific leaf area) expressed substantial advantage
while they were grown in non-sterilized soils. The significant interactions between provenance and soil treatment on functional traits
revealed much more distinct inhibition effects of soil biota sterilization on invasive relative to native T. sebifera provenances. [ Con-
clusion and significance ] Overall, the results of this study demonstrated that the invasive T. sebifera did not suffer from belowground
natural soil enemies in its native range, which is contrary to the enemy release hypotheses prediction. In order to draw a full picture
of the role played by soil biota in the successful invasion of T. sebifera, further parallel studies are highly needed in the invasive
range of T. sebifera. Understanding the interaction mechanisms between soil biota and invasive plants would enable us to efficiently
predict and control invasive species, so as to avoid ecosystem functions destroyed by invasive plants.
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Table 1  Locations of native and invasive populations of 7. sebifera used in the study

F#E Population

2% Longitude i Latitude

H1[E China LRLEH Anhui Chaohu

IR Anhui Bengbu

YLIMFE 5 Jiangsu Nanjing

¥ Shanghai

K% 3K 40 M Savannah Wildlife Refuge,
Savannah Wildlife Refuge South Colorado

FE America

T2 1A WA Hutch Island, Hutch Island Georgia

T TN Brays, Texas
1% B3k Jacksonville, Florida

31°38 ~39'N 117°50 ~51'E
32°57 ~58'N 117°20 ~21'E
32°02 ~03'N 118°50 ~51'E
31°31 ~32'N 121°52 ~53'E
32°09 ~10'N 81°05 ~06'W
32°05 ~06'N 81°05 ~06'W
29°41 ~42'N 83°24 ~25'W
30°35 ~36'N 81°47 ~48'W

1.3 REH*E
ISR N T, BB T i 1 1 S K 4
2 ANKbER RS ALEE 16 AR, I T AR A

D 1 Uk s A 8, AR A K IR B e —
FORKCKREETK), HE2 M 1| RS HAA
B, LD Ol Rl B AR PRI S M R .
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Table 2 Effect of T. sebifera ecotype, populations ( nested within ecotype) and soil biota manipulations on its seedlings performance

5 B RUESR b Rvegl Rl 0L BB THBLE i
Factor df RB/g '1;?/% TB/g RSR o - em -1 d-1 m ol - . 1 (:m£ e 1
g

AR E 1 0.01 0.01 0.00 0.04 * 0.29 **= 0.24 ** 0.22 #** 21192.74 **
T HEab S 1 0.00 0.36**  0.18**  0.31 ™ 1.64 *** 5.06 *** 3.34 7% 407435.11 =
FEE AR P E] 6 0.04 0.35%*  0.26**  0.15** 0.07 0.40 ** 0.08 34752.71
i x HHELTEE xS 1 0.01 0.14**  0.06* 0.18 == 0.23 == 0.42 = 0.16 *** 6711.35
AR x AL HE[ I P x S[E] 6 0.05* 0.17* 0.16 * 0.03 0.09 0.20 0.11 22304.95
% Model 15 0.10* 1,02 0.04** (.05 2,31 *** 0.42 *** 0.26 *** 32834.30 ***
%% Error 254 0.85 0.01 0.01 0.01 2.65 0.02 0.01 2835.70

s ks ARIARZELE 0.05 0,01 0.001 AF [ 250 %

%, %% _and #*#% denote statistical significance at the levels of 0.05, 0.01 and 0.001, respectively.
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Fig. 1  Effect of ecotype and soil sterilization and their interactions on growth traits (RSR, RHR) of T. sebifera seedlings
AR FEAREA AL BEZ MIFE P <0.05 K F25R R,
Different letters above bars represent statistical differences at P <0.05.
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Fig.2 Soil sterilization effects on aboveground biomass( AB) and total biomass (TB) of native and invasive T. sebifera
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Different letters above bars represent statistical differences at P <0.05.
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