Impacts of soil/crop management systems on arid land soil quality.
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The sustainable use of soil resources depends on soil ‘a c000 Management effect was significant for all the soil
characteristics, land use climate, hydrology, etc. [1]. ; measurements in the surface soil (Figure 1 & Table 1).
There is a need to develop soil quality (SQ) assessment tools for A s " Management effect was significant for most of the soil
. . 5 d ’ . . . . .
different regions and various performance [2]. While some soil AB 4000 quality indicators measured in the subsoil (0.15-0.30 m),
quality assessment tools have been developed across the U.S.A, . N a except for the available water capacity, wet aggregate
these tools need refinement to be applicable to agroecosystems © ABC  pc stability and permanganate oxidizable carbon (Figure 1 &
and climatic zones [3]. One of the ways to finetune SQ 2000 B i Table 1). Soil biological indicators measured at both depths of
assessment tools is to evaluate potential soil quality indicators . BC b b . ° ab sampling (0-0.05 m & 0.05-0.15 m) were significantly
for their ability to distinguish between soil and crop management ; s b 1 impacted by management practices (Figure 1 & Table 1).
differences in agroecosystems [4]. 0 0018 l 015 - 030 0 = Tall fescue grass fields (TFG) had significantly higher microbial
- V. m . - V. m
Most of the SQ assessment studies have focused on surface soil 0-0.05m 0.05-0.15m biomass and microbial diversity index at 0-0.05 m, higher soil
(0 - 0.15 m), while few have investigated subsoil impacts on the H ALF = CTSD @ CWO O CTCL B POC m TFG I ALF @ CTSD I CWO O CTCL B POC H TFG organic matter, higher mean weight diameter (MWD) of dry
overall soil quality. However, the health of the subsoil will aggregates, higher wet aggregate stability and higher
ultimately affect the performance of the overall soil, to deliver C | | 5 available water capacity at 0-0.15 m compared to other
different ecosystem services [5]. While information abounds on POXC (meg/ke) Soil Organic Matter (%) management practices (Figure 1 & Table 1).
potential 50|I.quaI|ty indicators for h.umld regl.ons of the Urnted . 4 = Conventionally tilled field (CTSL) and the cottonwood
Statgs, ’Fhere is a research gap on suitable indicators for arid and ABC g ) orchard (CWO) in the sandy loam soils generally had less
semi-arid systems [6]. cb A favorable soil quality indicators with lower organic matter,
OBJECTIVES K AR MWD, wet aggregate stability, POXC and lower microbial
" To assess the impacts of soil and crop management practices 300 2 biomass compared to the management systems in clay loam
on selected soil quality indicators in arid agroecosystem. b @b - soils (Figure 1 & Table 1).
" To assess the performance of soil quality indicators in the c & ab . ab
surface soil and subsoil as a function of management systems. CONCLUSION
100 0 " Soil and crop management systems significantly influenced
MATERIALS AND METHODS 0-0.15m 0.15-0.30m 0-0.15m 0.15-0.30m soil quality indicators both in the surface soil (0-0.15 m) and
Study Location HALF ECTSD @CWO COCTCL mPOC ETFG = ALF E CTSD & CWO O CTCL B POC H TFG the subsoil (0.15-0.30 m). Although more soil quality
= New Mexico State University Agricultural Science Center at Figure 1. Mean weight diameter of dry aggregates (A), total microbial biomass (B), indicators shc?wed S|gr1|f|(.:ant dlfferen.ces N tf'\e. surfa.ce soil,
Los Lunas, NM (Latitude 34'46'00.34"N, Longitude permanganate oxidizable carbon [POXC],(C) and soil organic matter (D) measured in there were still many |nd|cat?rs sf.\oyvm.g significant |mpacts.
106°45'31.95"W, and 1478 m elevation) [Plate 1]. different soil/crop management systems. of management in the subsoil. This indicates that deeper soil
Treatments layers may need to be considered for development of soil
e Al the field led h h der th Table 1. Analysis of variance results and means values and separation of selected quality assessment.
e fields samp.e ave been under the same soil quality indicators. . More f " | 4 under |
management practice for at least 5 years ore favorable soil measurements occurred under long term
L . : Soil Depth and less disturbed agricultural management practices such as
= Four management practmes N a c|ay loam (Typ|c Soil Measurements P ALF CTSD CWO CTCL POC TFG _ 5 5 . P
Torrifluvents) with three replicate fields (m) tall fescue grass fields and peach orchard with clover
- . v tilled land with varied | Dry aggregates 2—4mm (%) 0-0.15 |18.0ab| 1.0b | 2.0b | 15ab 35a 28a understory.
i. Conventionally tilled land with varied annual crops ] L .
(cTCL) Dry aggregates <0.25mm (%) 0-0.15 31b 593 50a 24b 24b 21b Management practices in the sandy loam soils had less
' favorable soil quality indicator measurements compared to
i i Wet tes stability (% 0-0.15 64ab 55b 68ab | 60ab | 65ab 773 : : T
i. Alfalta field (ALF) et aggregates stability (%) the management practices in clay loam, highlighting the
iv. Permanent grass field of tall fescue (TFG). Penetration Resistance (kPa) 0-0.10 | 2931a |2062ab| 606¢c | 657c | 2439a [1324bc| ® This study shows that several measurements are available
- iwo managemer)1t prz:]ctli.'ces in alsand\qclolzm (Typic Nitrate nitrogen (mg/kg) 0-0.15 16ab | 4.0c 10c | 7.0bc | 213 3 0c that c;lould potefntlally tra::k dlrectlor]:zzll changes in soil quality
orripsamments) with three replicate fields In arid regions for example, MWD of dry aggregates, POXC,
, , , L , Electrical conductivity (dS/m) 0-0.15 |0.76ab|0.57ab| 0.34b |0.46ab| 0.87a | 0.80ab 5 : : P : Y gg 5
i. Conventionally tilled soil with varied annual crops SOM and total microbial biomass; more regionally based
(CTSD). pH 0-0.15 | 7.6ab | 7.8a | 7.7a | 7.7a | 7.6ab | 7.4b studies are needed to further streamline these
ii. Young cottonwood tree orchard (CWO). Bacteria (%) 0-0.05 53a 38bc 34c 53a 55a 50ab
Sampling Total Fungi (%) 0-0.05 | 7.0ab | 5.0b | 4.0b | 10ab | 8.0ab | 12a
" 10 random soil subsamples (0 - 0.15 m) and (0.15 - 0.30 Microbial Diversity Index 0-0.05 |1.32ab| 1.2b | 1.3ab [1.36ab|1.34ab| 1.53
m) collected per experimental unit to form a composite
for each depth and were air dried and analyzed for Aggregates 2—4mm (%) 0.15-0.30| 21ab | 2.0b | 3.0b 33a 41a 32a
multiple soil physical and chemical properties [7], while Aggregates <0.25mm (%) 0.15-0.30 | 31bc | 5la | 37ab | 18c | 23bc | 22bc
soils for biological soil quality indicators were collected Wet aggregates stability (%) 015-030| 60 57 66 59 69 69
at (O - 0.05 m) and (0.05 - 0.15 m) soil depths.
Phi)spholipid )Fatty fAcid nethod \zvas use(I:EJ) £or <ol Available Water Content (m/m) | 0.15-0.30| 0.37 | 0.35 | 0.33 | 0.38 | 0.34 | 0.36
microbial analysis. Penetration Resistance (kPa) 0.10-0.20 | 5088a |3921ab|2125bc| 1681c |2471bc| 1506c o g o = £7) 1 RN OSSES
Statistical analysis Nitrate nitrogen (mg/kg) 0.15-0.30| 16a | 3.0bc | 2.0c | 15ab 20a | 3.0bc Plate 1. New Mexico State University Agricultural Science Center at Los Lunas.
- Dats el analyfzed e COmpletely randOmizei dESign EleCtricaI COndUCtiVity (dS/m) 0.15-0.30 087abc OSSbC 0.48c 1.11a 100ab 0.50c 1. Toth, G., Stolbovoy, V., and Montanarella, L?(gsesroﬁg;ﬁ: and sustainability evaluation. An integrated
approach tosupport soil-related policies of the European Union, osition paper, , Italy.
s t.[egtment ath(): manalgzmetr;]t ;yiemsdaT pH 0.15-0.30 | 7.6ab | 7.6abc /.7a 7.5abc /.4c 7.4bc 2. A?]Zrews, ; S.,p8FZ C;rroll, C. Rt (2801). Desigtnin;a soF;IquaLIJity assirzgrsenstool E)rpsus:;(riaEleyagroecosystem
repeated measures (two soll aepins). Mmodae management. Ecological Applications, 11(6), 1573-1585.
accounting for 3 Compound Symmetric covarance Bacteria (%) 0.05 -0.15! 563 38bc 32C 48ab 523 46ab 3. I'<arlen, D. L., A;chlrivzsas. S., & Doran, J. W. (2001). Soil quality: current concepts and applications. Advances
In agronomy, , 1-4U,
structure between depths was fitted using SAS PROC Total Fungi (%) 0.05-0.15| 7.0ab | 2.0b | 2.0b | 7.0ab | 5.0ab | 11la e e e T o a1 S o tilage
i 1 " 1 and crop rotation practices. Soil and Tillage Research, , 54-64.
MIXED version (SAS Institute |nC., 2002) Wlthln eaCh Microbial Diversity Index 0.05-0.15|1.33ab 1.2b 1.2b 1.35ab | 1.26ab| 1.52a 6. Br:jda, ?.J., I\:Iotormzn,;. B., Kzrlen, D.7I—_.,8?D§o, T. H.(Zf)f)f)).sllclif:tification of regional soil quality factors
depth Mmeans were sepa r‘ated USing the LSD (P < 005) and indicators I. Central and Southern High Plains. Soil Science Society of America Journal, 64(6), 2115-2124.
’ d, b, C, d: means within a row followed by the same letter are not significantly different , NS: not 7. ldowu, O.J., and Kircher, P. 2016. Soil quality of semi-arid conservation reserve program lands in Eastern

T New Mexico. Arid Land Research and Management, 30(2), 153-165.
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