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Effects of genotypic diversity of neighboring species on the growth of Artemisia
Jrigida plants
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Abstract: Anthropogenie activities are dramatically altering patterns of biodiversity around the globe, triggering extensive
research  on the consequences of changes in biodiversity of ecosystem and community processes. Multiple investigations on
the ecological effects.of both plant genetics and species diversity have shown, for example, that more diverse systems are
generally more productive, and support more abundant and more diverse animal communities. In recent years, some
research have shown showed that the outcome of plant-plant interactions varies with the diversity of dominant neighbor
genotypes. Plant diversity, either genotypic or species diversity, could mediate plant-plant interactions in communities via at
least two mechanisms. First, increased relative competition intensity between neighboring plants and target species typically

leads to higher productivity of neighboring plants. Alternatively, increased trait variation of neighboring plants rather than
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increased competition in different communities may explain the change in plant-plant interactions. In the present study, we
hypothesized that genotypic diversity of the neighboring plants may affect the growth of the target species by changing the
coefficient of trait variation of the community. In this study, we conducted a factorial microcosm experiment with three
combinations of genotypes (1, 3, 6 genotypes = G1, G3, G6) of two neighboring plants ( Leymus chinensis and Koeleria
cristata) , and one genotype of the target species, Artemisia frigida. Furthermore, we investigated the growth performance
('aboveground biomass, belowground biomass, total biomass, and plant height) and relative competition intensity ( RCI) lof
A. frigida when surrounded by different levels of genetic diversity for L. chinensis or K. cristata. We analyzed sixvtraits
(aboveground biomass, belowground biomass, total biomass, plant height, root length, and specific leaf area [ SLA ) lof
L. chinensis or K. cristata at different levels of genotypic diversity using principal component analysis (PCA). In addition,
the correlations between the four traits of A. frigida and six traits of L. chinensis or K. cristata were calculated by means of
Kendall rank correlation coefficient analysis. The results revealed the following: (1) The performance of A frigida was
dependent on neighboring plants. Higherg genotypic diversity of L. chinensis significantly decreased aboveground biomass,
total biomass and plant height of A. frigida, and A. frigida grew the least when the genotype‘number of L. chinensis was six.
For G6 of L. chinensis, the RCI of aboveground, belowground and total A. frigida was significantly greater than that for the
G1 treatment ( P<0.05). However, for K. cristata, genotypic diversity did not exhibit significant effects on the performance
or RCI of A. frigida. (2) The trait variation of neighboring plants was also dependent on the species and their genotypic
diversity. When the neighboring plant was L. chinensis, genotypic diversity significantly affected trait variation, and trait
variation increased with an increasing number of genotypes, whereas no. significant differences were detected when the
neighboring plant was K. cristata. (3) The results of the Kendall correlation coefficient analysis revealed significant negative
correlations between total biomass and SLA of L. chinensis and aboveground biomass and total biomass of A. frigida. These
results provided experimental data on the effects of genotypic diversity of neighboring plants on the target species, and we
outlined how more traits or relative competition intensity mediating plant-plant interactions could be identified. Future
studies may use population genetic survey of genotype distribution in fields and methods from trait-based ecology to better
quantify the impact of intraspecific genetic variation on plant-plant interactions, so as to facilitate and enhance ecological

restoration in the typical steppe of northern China in the context of global change.
Key Words: neighboring plant; target plant; plant-plant interactions; genotypic diversity; competition; traits
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Table 1. RCI of A. frigida and under the conditions of different genotype diversity of L. chinensis

VA Ml LR S A R F AN ST Ao

LB R R Relative competition intensity ( RCI) of A. frigida Relative competition intensity ( RCI)of L.chinensis

Genotype diversity wAEmE R DR oy LEESE uTRmE .
of L.chinensis Aboveground Belowground T ”t:‘l bi Ew i Aboveground Belowground T/‘l;j‘l bi E ,
biomass biomass ot biomass biomass biomass otal blomass
Gl -0.42+0.70a ™" 0.38+0.13a -0.19+0.50a " 0.06+0.07 0.07+0.07 -0.07+0.07
G3 0.53£0.05ab ** 0.57+0.05ab 0.54£0.05ab**  —0.09+0.17 0.09+0.12 0.00+0.13
G6 0.58+0.07b "~ 0.73+0.06b 0.62+0.06b ** -1.1£0.08 ** -0.20+0.13 " -0.11+0.08

Gl B A mono genotype; G3: =FEFFY three genotypic combinations; G6: 753 six genotypic combinations; Fi ¢ PEK: 045 (E5 0 1922
5, % P<0.05, * * P<0.01, [F)—3AH [ R E & m g #2258 8. 3% (P>0.05)
2.2.2 W A FAHI E AR R
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Fig.1 Plant height, aboveground biomass,belowground biomass, total biomass of A. frigida neighbored by L. chinensis or K. cristata

F2 RESHERMMHBXNTSEE (RCI) (TFHELRER)
Table 2 RCI of A. frigida and K. cristata under the conditions of different genotype diversity of K. cristata( Means+SE)

Vo AR S i i AR 1 N EP e 1914
Vo L R R 2R Relative competition intensity ( RCI) of A. frigida Relative competition intensity ( RCI) of K.cristaia
TR B 2R
GﬁnO.lYPel fl‘IVGTSllY Y WY A M AR R AR B
of K.cristata Aboveground Belowground . Aboveground Belowground .
R . Total biomass R . Total biomass
biomass biomass biomass biomass
Gl 0.67+0.05 " 0.71£0:07 ** 0.68+0.06 " -0.09+0.16 -0.13+0.12 -0.10+0.12
G3 0.57+0.05 " 0.72+0.05 ** 0.62+0.05 " 0.08+0.07 0.04+0.08 0.07+0.07
G6 0.70+0.04 ** 0:75+0.05 ** 0.71+0.04 " -0.03+0.05 -0.09+0.07 -0.05+0.05

2.3 JERRIZREMON R TR AR A S 5 e

FIFH PCA XA e/ SFRE CBA D) I PRIRIEA T 704, 25 R R SE 5 PCA M58 — MK o -1.0—1.5 5
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KFHN Gl 5k G3 BFFEFFRE A HARAE T, AR BEEARRIE R 2R T R R AR,
2.4 A5 FHR(SUAR) 1Y Kendall S 9AHE R AL

Kendall S8R 5C /0725 1 TR | 2R oM AR SR 58 AR W AR A e 2 IRI 777 i 3 1
AR R (P < 0.05) ,AHX R BT 0.4, ARG OC R B0 ; 15 14 45 TR 5 08 8 B R 28 G I 28 40 G (P>
0.05)(%3),

3 itig
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ARCHEE AR PR RS 1 TR RE A5 ) B AR I SR B2 B R0 Fe A ) H DL et S5 DR TR 22 e A9 2 i) {EL: 2 B0
[T S R TELY/ & S
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Table 3  Significance test and Kendall correlation coefficient between traits of neighboring plant ( L. chinensis or K. cristata) and-traits of

A. frigida

&8 Artemisia frigida

{EXVN Mo AR W AR A

e 2 1y
frait o height Abovegzound > Tt
SEH L.chinensis Hi A=) Aboveground biomass -0.04 -0.1 -0.19 -0.09
R A=) Belowground biomass 0.16 -0.12 -0.04 -0.11
SR Total biomass -0.07 -0.29 -0.19 -0.35"
FETS Plant height 0.04 0 -0.17 -0.03
LI A SLA 0.15 ~0.38%* -0.17 -0.35"
K Root length 0.07 =0.15 0.14 0
15H K. cristata 1 I 4=y Aboveground biomass -0.06 0.06 0.08 0.03
i A=) & Belowground biomass -0.04 -0.02 -0.01 -0.04
JEYIE Total biomass -0.02 0.03 -0.09 0.02
FR 5 Plant height 0.17 -0.06 -0.06 -0.03
et A SLA 0.06 0.06 -0.06 0.07
#REK Root length -0.19 -0.1 0.15 -0.1

FE ) 22 e 55 e 08 JoB A0 1080 PR FE Bl 16 V52 AT PR e e, BT — 8B 0 B A R AR J A A 6 DR 78 2 A T g
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KU FEY AR R AR I R S R 4 K A TSR O BE J1 A %, Noguchi SR 53 L4 I AR A # F 22
FEVE A XTI REAT & B, W0 Fh A6 RE a0 o A 2567 B AME FRE V% e AR IR AR R B0 AN B 22 S8 R, b A
YD 220 M e 3 2k B w5 W ) DR AR R A 8 A R AR S, R O 22 AT R R R B A ) 3 N PR AR
A0 A s R R R R A e ) S BRI, AR A S R A A R M X BB S B 4 R, R T R A 4 A
KM 2 Fridley ZERFFEEA R Rl ZREVEIREE T AHY) A Wy A8 St 2 R, i85 2R B 75 AR i A
TR Fh ZREME RO BES D ARSI, AT R PR s i A i | e i RS VA A b A e R AR
0 E U OC, TA B HRIR 5 Y8 i I PERR TG B3 A OGP (3R 3) |, ik it — 20 ik FH 3 B 566 PR 1R 2 A 1 5 i) 2
e A R i R] R S R PR R o A 3 o e S R 1) DR DT 52 i) 2 R 5 8 TS TR AR AR

A, B FEAE P 11 F R Y 22 A M T 3 Ak ol AR E bR AR P FE TV HR B R G S A 5 B8 S ) AR ) ] A AR
FHPSST . Gruntman ZEHF5TE & AR Rl I AR 35 DAY 22 REPEAR B0 BEVR 1 LR Az 28 K T A 12 35 PR R 2 R
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Fig.2 PCA biplots for traits of L. chinensis( A) and K. cristata (B) under the 3 levels of genotypic diversity
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