I 7 # ¥ Guihaia Jun. 2015, 35(3):331—337 http://journal. gxzw. gxib. cn

DOI: 10.11931/guihaia,gxzw201311053

A%, BB . ReX. BTRABSTBEENS OB PR TR, TP ,2015,35(3):331—337
Zheng PQ, Huang SQ, Song HX. Division of labor in Alternanthera philozeroides based root morphological plasticity[J]. Guihaia,2015,35(3) ¢
331—337

ETHREAESTERNZOETERES THAE
W%, HEME, KaN”

CmNgolk k2 RBE AR, R# 611130 )
# OE: BEESEMNEERHSSERRAEETE REES R, SR EY AR AN mAKEED
PR R ZS I, 4Bk 1 G A BEE R T HOW B R AR B E R . SRR SRR ST I8 i BT IR AR BLEE AR I Th BB A
A e 35 5 A 4% b 5 R ST SR BE R TP A IR A 3R B, AR VB O T R A S IR 0 BR (B B 3% A AR R, X R D RE R AL
FRFELZEAWHE R ST, ZXUABEEHEY S 0 E T E (Alternanthera philoxeroides) BRI I 4,
T 5T AR 2R X 9F U5 5 SR 42 2 A 0 T 765 7 2 o R 5 58 a9 WO IR R B R+ S SR A ok TR R A R M
FARE 4 M O 54 ER B LR 3R —m 3 4 vk H B R 95 (HL-HL) , @3 3 43 MR K Y6 & 35— 38 0% 43 BRI 6
F 3R (LH-LH) , QIE 4 R B EFE— T W4 BRAR YB3 (HL-LHD , @3 5% 43 R AK R 35— 3 43 Bk 1 DGR
3% (LH-HL) ; f# F§ WinRHIZO Pro 344> #7 A AR R #8457 , SPSS 18.0 H.H % 7 % (one-way ANOVA) M 7
B R RE &M SHE SRR U R BN SR B, SREW. B RER SRRk
AEELZNEYEI L EHS 2TBRABERNIRSMEZSNAY RSN TS, S0 EFEE S AR
W TR EYBSELAIEAT RES T R RERERP A KETREI TS OEFESHRR
REEEMNRAYE BRE BEER BERURMERNE, XA CETFESHRR R BTN R E MR
BT AS TR E T DR R EE S . BT I, 25 0 RE O X R TR RS M B T R AR LR
THEERKES XTEELABAREINEERRA.
XREIA: SOETE; PREMERE,; RESL; RE; BETHEME
hESES: QI48.11 X ERERIRED . A XEHS: 1000-3142(2015)03-0331-07

Division of labor in Alternanthera philoxeroides
based root morphological plasticity

ZHENG Peng-Qin, HUANG Si-Qian, SONG Hui-Xing”

( School of Landscape Architecture, Sichuan Agricultural University, Chengdu 611130, China )

Abstract: The distribution of resources is uneven over space and time, which always leads to heterogeneous patches.
Clonal plants usually occupy wider habitats because of powerful clonal growth and the physical connection between
ramets promotes the adaptation to heterogeneous habitats. Clonal ramets can improve resource capture capacity in nu-
trient-rich patches by the functional specializing of resource acquisition organs, then share these resources with the
ramets in low nutrient patches through clonal integration, this pattern is called ‘division of labor’, Qur study selected
Alternanthera philoxeroides, an invasive clonal weed, as the objective and studied on the morphological plasticity of
roots in the heterogeneous patches of resources. Ramets were planted in the patches with heterogeneous distribution

of light and soil nutrient and there were four treatments, e.g. Dtwo ramets experienced high light and low nutrient
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treatment ( HL-HL); @ two ramets experienced low light intensity and high nutrient treatment ( LH-LH);
@ proximal ramets experienced high light and low nutrient treatment, distal ramets experienced low light and high
nutrient treatment( HL-LH); @ proximal ramets experienced low light and high nutrient treatment, distal ramets
experienced high light low nutrient treatment(LLH-HL), Parameters of roots were analyzed with WinRHIZ( Pro
software and the effect of treatment on these parameters of proximal ramets, distal ramets and whole ramet pairs was
tested with one-way ANOVA (SPSS 18.0). Our results were as follows: Ramets in high light and low nutrient patch
allocated more biomass to aboveground parts, while ramets experienced low light and high nutrient allocated more bi-
omass to the underground parts. A. philoxeroides ramets showed the division of labor by changing the root— shoot
ratio of biomass. In heterogeneous environments, the root of A, philoxeroides ramets in the eutrophic patches had
higher root biomass, root length, root surface area, root volume and branch coefficient, etc. A. philoxeroides in-
creased nutrient uptake capacity through the form of root morphological plasticity in heterogeneity habitats. Thus, A.
philoxeroides improved resource absorption capacity by specializing resource acquisition organs, which may play an
important role in its successful invasion.

Key words: Alternanthera philoxeroides; heterogeneous patch; the division of labor; root; morphological plasticity
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