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Introduction

Nitrogen sequestration in soil and crop residue is needed to reduce its loss
through leaching, volatilization, surface runoff, erosion, and N,O (a greenhouse

gas) emission. In contrast, N mineralization is needed to optimize N availability for a ; 1 a Fig. 2. ° EF T mwow Re S u I tS & D I S C u SS I O n
plant growth so that the cost and rate of N fertilization can be reduced. While the gf 5 1 A Effects of tillage and = | = %%‘?’wl
conventional tillage with wheat-fallow system (STW-F) reduces soil N storage a. 4 b cropping sequences on (A) , T L Eswr
Haas et al., 1957), reduced till di d ing intensity can | O£ 3 ized z + c - - - -
nand Sail N Tradions (Sherfod ot al. 2005, Sainiu o1 Al 2008, 2007, Inthe. 2 2 Piomass returned 1o the T Mean annualized crop biomass returned to the soil was 53 to 66% greater in
northern Great Plains, limited information exists on the long-term effects of tillage 2 gg” ggrfpagg?gst% 112(304, (B) =2 1 = NTCW, STCW, FSTCW, and FSTW-B/P than in STW-F (Fig. 2). As a resullt,
and cropping seguence on soil N fractions. This study provided a unique . s amount, and (C) residue N n< =+ : : 0 :
opportunity to evaluate the 21-yr effects of tillage frequency and cropping 3 a ab a ab g 5004 NTCW = + soll surface residue amount and N content were 30 to 127% greater In other
seqguences on dryland soil N storage and N mineralization potential and availability o=~ 3 b No-tilled continuous spring 06 O __ treatments than in STW-F The STN was greater in NTCW and STCW than
in the northern Great Plains. 8e wheat, STCW = Spring- > T ) | _
£2 iled continuous spring EE In FSTW-B/P and STW-F (Fig. 3). The PON was greater in NTCW and
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i - 3 and spring-tilled ®% T b STCW than In STW-F. The PNM was not different between treatments at O
Obj ective r @ - Pt ar Al A S = to 5 cm but was greater in STCW than in NTCW at 5 to 20 cm (Fig. 4). The
I spring-tilled spring wheat- § = =+ : : _
To examine the 21-yr influence of combinations of tillage frequency and cropping ‘Z’S 20 o barley (1984-1999) K + MBN was greater In STCW than in NTCW. The NH4 N content was not
sequence on mean dryland crop biomass (stems + leaves) returned to the soil o . T ooy wheal: T ' ' different between treatments at O to 5 and 5 to 20 cm but was greater in
every year, surface residue N, and soil total N (STN), particulate organic N (PON), 22 ) geT&\l/v(-F ” épring)-’tiﬁgd 0to5cm Sto 20 cm 0to 20 cm : : .
potential N mineralization (PNM), microbial biomass N (MBN), NH,-N, and NO,-N ¢ spring wheat-fallow. Soil depth FSTW-B/P than in other treatments at O to 20 cm (Flg. 5) Slmllarly, NO.-N

contents at 0- to 5- and 5- to 20-cm depths in semiarid eastern Montana. 525 54 content was not different between treatments at O to 5 cm but was greater In
il R 7 E e Fig 3. Effects of tillage and cropping sequences on soil total N and particular FSTW_B/P than in NTCW and FSTCW at 5 to 20 and O to 20 cm
U e organic N contents at the O- to 20-cm depth in 2004. '

Treatments :
No-tilled continuous spring wheat (NTCW), C O n C I u S I O n S

1. _
2. Spring-tilled continuous spring wheat (STCW), % ; E giggvvw c _ 8 % E gﬁw :
3. Fall- and spring-tilled continuous spring wheat (FSTCW), §v.;j20 % = swr ‘gl‘* ° éé = st o B Although STW-F produced 117 to 1249% more Crop biomass than other
4. Fall- and spring-tilled spring wheat-barley (1984-1999) followed by € 2 ~ - Z.ﬂz? s - treatments during the Crop vyeal, absence of Crop during fallow reduced
spring wheat-pea (2000-2004) (FSTW-B/P), and 50 I e 2 L, 'm mean annualized biomass in STW-F than in other treatments. This

>- Spring-tiled spring wheat-tallow (STW-F). £ E resulted in lower soil surface residue and N content.
The STW-F Is the conventional farming system. Treatments were arranged In < T E giggvvw N =+ E §i§§vvw B ab ' ' ' ' ' '
randomized block design with four replications. The experiment was started by Aase 4 T =swe o S~ 9 = | mmswr. abc _ Reduced tlllage with continuous _nO_nlegume Cropping !ncreas_ed S.OII N
and Pikul (1995) in 1983. Crop biomass was measured from 1984 to 2004 and soil EW® s =+ . storage, probably due to less soil disturbance and residue with higher
surface residue and N fractions were measured in 2004. Z = 22 ¢ £ aaaaa abc ab C/N ratio
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= — e : i | | B Spring tillage with continuous nonlegume cropping increased potential N

SP soil depth caem prosem > I:t"h"’“ 0to 20 em mineralization and microbial biomass N compared with other
treatments, likely a result of residue incorporation into the soill.
Fig. 4. Effects of tillage and cropping sequences on soil potential N Fig. 5. Effects of tillage and cropping sequences on soil NH,-N and NO_-N
mineralization and microbial biomass N contents at the O- to 20-cm contents at the 0- to 20-cm depth in 2004. . |noreased t|||age frequenoy, followed by inCIUSiOn of |egumes’ SUCh as

depth in 2004. pea, In the crop rotation increased NH,-N and NO,-N contents at the

subsurface layer, possibly due to mineralization of pea residue with

USDA higher N content as a result of tillage.

025 |

Fig. 1. Crop residue cover in wheat phase of
NTCW and FSTCW, pea phase in FSTW-B/P,
and fallow phase in STW-F in October 2004
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Bl Long-term reduced tillage with continuous nonlegume cropping can be
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