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Abstract Effect of MSMA and water regime treatments on soil microbial community profile
> Composite soil samples were collected in individual plots from four replicated plots. 40 days aer “‘”7 | Oneweek before hapvesis

This experiment was conducted in field plots at Stuttgart, AR to 3
determine the microbial community differences between native soil - Inter-row and rhizosphere samples were collected separately from Wells plots
and soil amended with monosodiu- methanearsonate (MSMA), as part

» Different water regimes

o influenced microbial diversity.

» Sampling time: 1. Before planting, 2. Two weeks after first flooding (~40 days after planting) and 3. One

of a larger study to understand the microbial As transformations in M S > MSMA and water regime together
these soils. The second objective was to determine how different week before harvest H H ffected the microbial .
water management systems (flooded and saturated) impact the soil » Whole soil FAMEs were extracted by methanol and KOH saponification followed by hexane extraction i i EGEIE UNE MOl el o,
microbial communities. The plots were either fallow or planted with | | £ e . .
the rice variety “Wells” in saturated or flooded treatments with and (Franzluebbers, et.al., 1999). > Differences are more prominent
without MSMA application. Soil samples were collected at three » PC-ORD statistical software was used for principal component analysis (PCA) and diversity during the Time 3 samples.
different times corresponding to flooding and plant growth stages. L
Inter-row and rhizosphere samples were collected separately to 3§ .
determine differences in the microbial communities. Whole soil fatty » Richness (S) and Shannon’s Diversity Index (H) were calculated, 4
g : - [EErTn
acid methyl esters (FAMEs) were analyzed in each soil sample, and which are commonly used ecological tools for calculating
PCA analyses were performed on the FAME data. The temporal Soil As levels (mg kg) in the |
changes in the microbial community were prominent. The MSMA and microbial diversity. experimental plots ||| Microbial community difference between inter-row and rhizosphere soil samples
water regimes greatly affected the total microbial community profile. MSMA | —— e PAVES
The PCA analysis of marker FAMEs for bacteria and fungi revealed e — e
differences in the inter-row and rhizosphere microbial community. The Msma  Before After |
statistical analysis of richness and Shannon’s diversity indices further application application | X
indicated the significant influence of MSMA and water regime on the 2004 7.502 17.51° 2169 ||| [, > Marker FAMEs analysis showed the
soil microbial communities. Results 2005  5.95° 19.12° 21.75° || & 8 9 differences in microbial community
Introduction I % b
f o h y 4 g rofiles among inter-row and rhizosphere
Arsenic (As) based pesticides and defoliants, particularly Temporal changes in microbial community structure P 9 P
f f . K N K samples.
monosodium-methanearsonate (MSMA), have been extensively > The microbial community changed over time.
used in cotton production throughout the southeast and south e 150 1o 50m
central U.S., resulting in an accumulation of As in soils of the . > The changing redox potential and plant/microbe o .
region. Some of these same soils are used for rice production. In L interactions could be the possible reasons. i il
recent years, it has been documented that rice can accumulate As Mean difference (LSD) analysis in richness and Shannon's hﬁzzn ?gf'?}:zﬂecf?e(;sol?) aﬂsa’\;yj‘:nzf S';{aer;qoen;nf;\ézsoi!g
% ‘i b ol 5 = ANOVA (F statistics) in Richness and Shannon’s diversity index for diversity index for the effect of MSMA and water treatments on g eon A W !
in the grain; hence, there has been increasing interest in the 2/a LI . temporal changes in FAME S G microbial community using only marker FAMEs
colncentratlon, §P60|at|0n, and transformations ?f arsenic in Fhese i . Diversity Index = > SRS s reatments T Shanmon's Diversity Index Treatments Timel Time2 Time3
soils and the soil and management factors that impact arsenic © : MSMA-Flood (1) 2 0.01*  002*  0.01*
4 A , Richness i ity indi i i r R r
species transformation and uptake by rice. . 9.87% diversity indices for temporal (i versus j) Timel Time2 Time3 Timel Time2 Time3 j 2.22 Zgi z,gg
Arsenic can undergo several microbial transformations in the - gha””‘zn 1297+ | Cchanges in FAMEs revealed MSMAFlood (1) 2 058 -0.67 -0.36 006 006 -0.03 VevASA® 3 Dor oos oo
e : v : ] . . iversity ; A q 3 083 -1.33* -086 -0.05 -0.10" -0.04 ’ : -
soil, including oxidation/reduction, methylation/demethylation, and T . e that the microbial community 4 008 116 o014 002 005 006 4 0.00 ,0,01: 0.00
volatilization; hence microbial community analysis in these soils & T 2= 40 days aerpaning changed during rice growth. MSMA-Sat. () 3 -1.41* -067 -050 -012 -005 -001 Clean-Flood (3) 4 0.00 001 0.00
e 3= One vieek before harvest Clean sat=4
would be beneficial. The reduction poise due to flooding . 4 -067 -050 050 -0.08 000 0.09* * The mean difference is significant at 0.05 level.
A K o A ° Clean-Flood (3) 4 075 0.7 100* 004 005 0.09*
conditions affects As transformations, solubility and mobility, PCL= 39.90% TS
which in turn affect microbial interaction and community profiles. The mean dference s Saniieent & 0% eve

» . P Microbial community differences in MSMA and non-MSMA plots
Whole soil fatty acids methyl esters (FAMEs) analysis is one of

several methods available for characterizing the microbial Betore laning 40days afer plyfing Oneweek before havest \
i Conclusions
community. son
Objectives » MSMA treated rice plots showed different community profiles compared to the non-MSMA plots.
» Microbial diversity analysis in MSMA applied rice soils versus g § § » Microbial communities differed in constant flooding versus saturated plots. The reducing conditions
non-amended fields g ¢ 8 affect As solubility, which in turn might also have impacted microbial community structure. As(lll),
» Microbial community differences among constantly flooded and LN is more prevalent under reduced conditions, which is more toxic and more mobile.
the intermittently flooded rice fields ol
- : A Future Work
ey pep—— e
Methods > DNA fingerprinting and sequencing to study specific bacterial species involved in As transformations
> Rice crop var. Wells was grown in Stuttgart, AR > The MSMA treated plots showed different community profiles compared to non-MSMA plots at all
; P three times. » As speciation in soil
» Treatments 1. MSMA and No MSMA (Clean)
. s . . : . » The As concentration was significantly higher than non-MSMA plots.
2. Water regimes: Flooding and intermittent floodin
: ; : »Th fields h hi f ivi f h his is wh i LTl
(saturated) UAESE kS (e @SR 61 (EEERIRE MM FMEie Hiteh 20 YEEs, WAl [ Wiy GHED Wi i A.J. Franzluebbers, N. Nazihb, J.A. Stuedemanna, J.J. Fuhrmannc, H.H. Schomberga and P.G. Harteld. 1999.
3. Plant (Wells) versus no plant (Fallow) samples showed differences in microbial community between the MSMA and non-MSMA plots. Soil Carbon and Nitrogen Pools under Low- and High-Endophyte-Infected Tall Fescue. Soil Science Society of

America Journal. 63:1687-1694.
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