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Abstract

:

Crop sequence and tillage can affect the yield of peanut (Arachis hypogaea L.) and other crops. Research was conducted from 2006 through 2022 to determine the response of peanut to previous crop sequences including corn (Zea mays L.) and cotton (Gossypium hirsutum L.) planted in continuous conventional tillage (e.g., disking, field cultivating, and bedding with in-row sub-soiling) or strip tillage (e.g., tilling a 45 cm section on rows spaced 91 cm apart using fluted coulters, rolling baskets, and in-row sub-soiling). In 2013, 2019, and 2022, the entire test area was planted with peanut. In 2019 and 2022, peanut was planted without or with fluopyram applied in the seed furrow at planting. Decreasing the number of years between peanut planting resulted in lower peanut yields compared with fewer years of peanut planting in the rotation sequence. Continuous conventional tillage and strip tillage resulted in similar peanut yields at one location, while the yield was lower at a second location when peanut was planted in continuous strip tillage. Fluopyram did not affect peanut yield regardless of previous crop rotation sequence, the number of years separating peanut plantings, or the tillage system. However, minor differences in the populations of plant-parasitic nematodes in soil were noted when comparing fluopyram treatment. The results from these experiments indicate that while fluopyram can reduce the populations of some plant-parasitic nematodes in soil, the magnitude of reduction does not translate into increases in peanut yield.
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1. Introduction


Crop rotation is an important component of integrated pest management and the maintenance of yield for many crops including peanut [1,2]. The sequence of crops in a rotation can affect disease incidence and populations of plant-parasitic nematodes in soil [3,4,5,6,7,8]. Increasing the number of crops other than peanut between peanut plantings often reduces the negative impact of diseases and plant-parasitic nematodes on peanut yield [7,8]. Peanut and other leguminous crops contribute to soil fertility for succeeding crops including corn and cotton [9,10,11,12,13].



Conservation tillage contributes positively to cropping systems through the protection of soil from erosion, aggregate formation in soil that minimizes crusting, increasing water-holding capacity, contributions to weed management, increased crop yield, and lower input costs [14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31]. In North Carolina, conservation tillage for peanut increased from 10% of peanut acreage in 1998 to 23% and 41% in 2004 and 2009, respectively [32]. However, conservation tillage for peanut decreased to 20% in 2014 but increased to 30% in 2019 [32]. Concern over efficient digging and vine inversion and pod loss exists when peanut is grown on finer-textured soils in conservation tillage compared with peanut grown on coarser-textured soils [32,33].



Interactions of crop sequences and tillage systems have been reported in the peer-reviewed literature for several agronomic crops [34,35,36,37,38,39,40]. However, research comparing peanut response to interactions of tillage systems and cropping sequence is limited. The majority of research on peanut has focused on its response to tillage at multiple locations or over several years but generally for a single season, without information on the residual effects of tillage on succeeding crops [41,42,43,44]. Grichar [45] evaluated peanut response to tillage over a 10-year period, but in continuous peanut planting. Jordan et al. [35] reported that interactions of cropping sequence and tillage systems were not observed in experiments established in 1999 or 2000 through 2006 when conservation tillage in the form of strip tillage was compared with conventional tillage including disking and bedding in the same plots over this period of time. In those experiments, the yield of corn, cotton, and peanut were affected in some years by cropping sequence and tillage, but the plants’ response was independent for these variables.



In North Carolina, the predominant parasitic nematodes that affect peanut are northern root-knot (Meloidogyne hapla Chitwood), peanut root-knot (M. arenaria race 1 Neal), sting (Belonolaimus longicaudatus Rau), lesion (Pratylenchus brachyurus Filipjev & Schuurmans-Stekhoven), and ring (Mesocriconema ornatum Raski) nematodes [32]. Current management practices include rotation to a non-suitable host, detection or diagnosis of nematode damage and species, and chemical control [32]. In Alabama and Florida, the application of fluopyram has been shown to increase peanut yield and decrease root galling in the presence of plant-parasitic nematodes compared to non-treated peanut [46,47,48]. Information on nematode suppression in peanut plants with fluopyram is limited in North Carolina.



The experiments initiated by Jordan et al. [35] have been maintained since 2006, with peanut planted following all previous cropping sequences and tillage systems in 2013 and with modifications to the rotation sequence through 2022. The objective of this research study is to compare peanut yield, visual estimates of canopy health, and populations of plant-parasitic nematodes in soil when fluopyram was applied in the seed furrow at planting after cropping sequences that included corn and cotton at various intervals relative to peanut in continuous conventional and strip tillage systems.




2. Materials and Methods


The experiment was conducted in North Carolina at the Peanut Belt Research Station located near Lewiston-Woodville (36.07 N, −77.11 W) on a Norfolk loamy sand soil (fine-loamy, kaolinitic, thermic typic Kandiudults) and at the Upper Coastal Plain Research Station near Rocky Mount on a mix of a Norfolk loamy sand soil (fine-loamy, siliceous, semiactive, thermic typic Paleaquults) and Goldsboro loamy sand soil (fine-loamy, siliceous, sub-active, thermic Aquic Paleudults). Crop sequences and tillage systems from 1999 (Lewiston-Woodville) and 2000 (Rocky Mount) through 2022 at both locations are presented in Table 1 and Table 2. The peanut cultivar NC 12C [49] was planted in 2006 at Lewiston-Woodville, while the cultivar VA 98R [50] was planted at Rocky Mount during 2006. The cultivar Bailey [51] was planted at both locations in 2013, while the cultivar Bailey II [52] was planted at both locations in 2019 and 2022. The cultivars Bailey and Bailey II express resistance to several economically important diseases [51,52]. However, these peanut cultivars, including NC 12C and VA 98R, do not express resistance to root-knot nematodes [49,50]. The plot size was 12 rows wide (91 cm spacing) by 15 m at Lewiston-Woodville and 8 rows (91 cm spacing) by 25 m at Rocky Mount.



Continuous conventional tillage and reduced tillage systems were compared within each crop sequence, with the same tillage system maintained in the same plot area each year. Disking twice, field cultivating once, and sub-soiling and bedding were included in the conventional tillage system. In the reduced tillage system, a 45 cm wide band on 91 cm rows was prepared prior to planting using a strip tillage implement consisting of two sets of coulters and basket attachments followed by in-row sub-soiling (KMC Manufacturing Corp., Tifton, GA, USA). The depth of sub-soiling was 25 to 30 cm, with crops planted within one week following reduced tillage. Existing winter vegetation and emerging summer weeds were controlled using sequential applications of glyphosate at 2 to 3 weeks prior to planting and glyphosate or paraquat applied prior to crop emergence after planting so that seedbeds were weed free at the time of crop emergence.



Production and pest management practices other than tillage for each crop were implemented to optimize the yield of each crop and were administered uniformly across all cropping sequences and tillage systems based on Cooperative Extension Service recommendations for the region [32]. Fungicides were applied bi-weekly to suppress late leaf spot disease [caused by Nothopassalora personata (Berk. & M.A. Curtis) U. Braun, C. Nakash., Videira & Crous] and southern stem rot (caused by Athelia rolfsii Sacc.). Although Sclerotinia blight (caused by Sclerotinia minor Jagger) is present at these locations, this disease was not present in fields where the experiment was conducted.



In 2019 and 2022, four rows of each plot (e.g., a combination of crop rotation sequence and tillage system) were planted with imidacloprid (Admire Pro, Bayer CropScience, Research Triangle Park, NC, USA) at 0.43 kg ai/ha or with imidacloprid plus fluopyram (Velum, Bayer CropScience, Research Triangle Park, NC, USA) at 0.25 kg ai/ha in the seed furrow at planting. This third treatment factor completed a balance of a 4 (crop rotation sequence including length of rotation relative to peanut of previous crop in the rotation) × 2 (tillage system) × 2 (fluopyram) factorial arrangement of treatments. Pesticides were applied in a 30 L/ha aqueous solution immediately after seed drop but prior to slit closure.



Visual estimates of plant health were recorded within one week prior to digging pods and inverting vines using an ordinal scale from 0 to 5, where 0 = yellow peanut canopy and 5 = deep-green peanut canopy. Peanut pods were dug and vines were inverted in late September based on pod mesocarp color [53]. The populations of plant-parasitic nematodes in soil were determined in peanut during 2013, 2019, and 2022 by removing 10 soil cores from each plot at a depth from 1 to 10 cm within two weeks prior to digging and vine inversion. A 500 cm3 sub-sample of soil from each plot was submitted to the North Carolina Department of Agriculture and Consumer Services Nematology division (Raleigh, NC, USA) for nematode extraction, identification, and quantification using standard procedures [54,55]. Plant-parasitic nematodes present in 2013, 2019, and 2022 are listed in Supplemental Table S1.



The experimental design in 2013 was a randomized complete block with combinations of crop sequence and tillage systems replicated 4 times. In 2019 and 2022, the experimental design was a split-plot design with each combination of crop sequence and tillage system serving as whole plot units and fluopyram treatment serving as sub-plot treatments. Each combination of crop sequence, tillage system, and fluopyram treatment were replicated four times. Data for crop yield, plant condition rating in 2019 and 2022, and populations of plant-parasitic nematodes in soil at each location were subjected to ANOVA using the GLIMMIX procedure in SAS (SAS Institute, Cary, NC, USA) by year, considering the factorial arrangement of treatments. Combinations of crop sequence, tillage system, and fluopyram treatment were considered fixed effects. Replication was considered a random effect. Data for each plant-parasitic nematode taxon were transformed to the natural log of nematode population for each species prior to analysis. For experimental units without a measurable population for a nematode species, the value was changed from 0 to 1 prior to statistical analysis. Fisher’s protected LSD test at p ≤ 0.05 was used to separate means for significant main effects and interactions.




3. Results and Discussion


3.1. Peanut Yield and Plant-Parasitic Nematode Population in Soil in 2013


The interaction of crop sequence and tillage system was not significant for peanut yield in 2013 at either location (Supplemental Tables S2 and S3). However, the main effect of the tillage system was significant at both locations. When pooled over the rotation sequence, peanut yield was lower in strip tillage compared to conventional tillage at both locations (Table 3). The results for Rocky Mount in 2013 were consistent with previous findings that peanut yield in reduced tillage can be lower than the yield in conventional tillage systems on finer-textured soils [35]. Lower peanut yield can also occur on coarse-textured soils in reduced tillage compared with conventional tillage [35]. However, the likelihood of peanut yield being similar in reduced tillage and conventional tillage is greater when peanut is grown on coarser-textured soil [35]. The population of stunt nematodes was greater in strip tillage compared with conventional tillage at Rocky Mount (Table 3). However, it is unlikely that this population of nematodes in soil was the primary reason for the lower yield in strip tillage compared with conventional tillage. It is postulated that digging peanut in reduced tillage on finer-textured soils where soils are relatively flat compared with conventional tillage on these soils with raised seedbeds results in greater pod loss at digging [35].



The peanut yield at Lewiston-Woodville in 2013 was lower when peanut was planted in two of seven years compared with the yield when peanut followed six years of cotton and corn (Table 4). The lower yield with the additional year of peanut in the crop sequence may have been a result of injury from root-knot nematodes. A significantly higher population of root-knot nematodes was observed when the rotation had one more year of peanut (Table 4). The lack of a response to crop sequence at Rocky Mount may have been a result of overall lower populations of dagger and ring nematodes (Table 5). Additionally, the dagger nematode population in soil was higher when peanut was only planted in 2013. This result is unexpected because corn is a host of dagger nematodes, while cotton and peanut are not and each rotation sequence had the same number of years of corn [35]. In contrast, the population of ring nematodes was lower when peanut was planted in one year compared to two years. This is expected given peanut is a host for ring nematodes [35].




3.2. Peanut Yield and Plant-Parasitic Nematode Population in Soil in 2019 and 2022


The interaction of the tillage system, the length of rotation relative to peanut, previous crops, and nematicide was not significant for peanut yield at either location during either year (Supplemental Tables S3 and S4). Two-way and three-way interactions were also not significant for peanut yield. Rotation length was significant for peanut yield at Lewiston-Woodville in 2019 and 2022. No other main effects were significant for peanut yield. In 2019, peanut yield was greater when cotton or corn were the only crops in the rotation between peanut in 2013 and 2019 (Table 6). This difference in peanut yield due to crop sequence was also noted in 2022 after two years of corn was planted in all plots during 2020 and 2021.



Plant condition, a reflection of plant health, was affected by the interaction of rotation length, previous crops, and the tillage system in 2019 at Lewiston-Woodville. When pooled over nematicide treatments, the plant-condition rating was higher when peanut was strip-tilled compared with conventional tillage and when fewer years of cotton separated peanut plantings (Table 7). No difference in plant condition was noted between conventional and strip tillage systems for the other combinations of rotation length and previous crops. In 2022, at this location, plant condition was rated higher when peanut was strip-tilled (4.2 on a scale of 0–5) compared with conventional tillage (3.9).



At Rocky Mount, peanut yield was affected by the main effect of the tillage system during both years but not by crop sequence. When pooled over crop sequence and nematicide treatment, peanut yield was 810 kg/ha and 770 kg/ha higher in 2019 and 2022, respectively, when peanut was planted in conventional tillage compared with strip tillage. In 2019, plant condition was lower when peanut was planted into the strip tillage system compared with conventional tillage and when peanut was planted in fewer years. No difference in plant condition was noted between tillage systems when peanut was planted one more year in the crop sequence (Table 8). However, plant condition was lower in strip tillage when peanut was not planted from 2014–2018. Plant condition did not differ when comparing rotation length relative to peanut within a tillage system.



The population of dagger nematodes was 5 individuals/500 cm3 when comparing response to crop rotation length and previous crops at Lewiston-Woodville in 2019 (Table 9). While differences in the population of this nematode were noted when comparing rotations, these differences are likely not biologically significant. The highest population of lesion nematodes in soil was noted when peanut was planted for fewer years and when corn was the previous rotation crop (Table 9).



The interaction of rotation sequence, strip tillage, and nematicide was significant for spiral nematode populations in soil (Table 10). Although spiral nematode populations were relatively low, the interaction was caused primarily by differences in the population when fluopyram was applied due to the tillage system and when peanut was planted in the shorter rotation relative to peanut. In the longer rotation, no difference in spiral populations in soil was noted when comparing combinations of rotation, tillage, and fluopyram. The cause of the change in response to fluopyram as a result of tillage in the shorter rotation is not known. The lack of difference in fluopyram treatment in the longer rotation was expected because fewer years of peanut would likely result in lower populations of this nematode in soil and there is a greater chance that no response to fluopyram would be observed.



Though corn, cotton, and peanut are non-hosts for soybean cyst nematodes [56,57], relatively low populations were found in the soil. Differences in soybean cyst nematode populations due to the tillage system in 2019 and 2022 were observed at Lewiston-Woodville. When pooled over levels of other treatment factors, the population of this nematode was lower in conventional tillage in 2019 but higher in this tillage system in 2022. The apparent change in response between the two years could not be explained. Rotation sequence and fluopyram did not affect the soybean cyst nematode population in 2019 but did affect this nematode in 2022. The rotation sequence with fewer years of peanut had lower populations of soybean cyst nematode compared to the short rotation relative to peanut. This is unexpected because corn and cotton are non-hosts of soybean cyst nematodes.



In 2019 at Lewiston-Woodville, the population of root-knot nematodes in soil was affected by the main effect of rotation. When pooled over previous crops, the tillage system, and fluopyram treatment, the population of this nematode in soil was higher when peanut was planted in three years from 2013 to 2019 (1091 nematodes/cm3) compared with planting only in 2013 and 2019 (29 nematodes/500 cm3). This response was expected because peanut is an effective host for this nematode [56]. Jordan et al. [35] reported higher populations of root-knot nematodes at these locations when peanut was present in the rotation more frequently compared with corn or cotton.



The stunt nematode population was affected by the interaction of the rotation sequence and the tillage system. When pooled over previous crops and fluopyram treatment, no difference in population was observed based on the rotation when peanut was planted in conventional tillage (30 to 40 nematodes/500 cm3). However, in strip tillage, with the longer rotation relative to peanut, a higher population of this nematode was observed in comparison to the longer rotation in conventional tillage (65 vs. 40 nematodes/cm3) or when comparing the long rotation with the shorter rotation within the strip tillage system (65 vs. 26 nematodes/500 cm3). Cotton is not a host of stunt nematodes [57]; however, corn is [58]. This could explain the higher populations of this nematode in the longer rotation sequence.



In 2022, at Lewiston-Woodville, the root-knot nematode population was affected by the interaction of rotation length relative to peanut, the previous crop in the rotation, the tillage system, and fluopyram treatment (Table 11). No difference in the nematode population was observed in the shorter rotation relative to peanut in the absence of fluopyram, regardless of the previous crop in the rotation or the tillage system (Table 11). In the longer rotation sequence without fluopyram, a higher population of root-knot nematodes was observed when cotton was the previous crop in the rotation in conventional tillage compared with corn in strip tillage. When fluopyram was applied, fewer differences in population were observed as a result of the rotation sequence, the previous crop, and the tillage system. When comparing fluopyram treatments based on combinations of the rotation sequence, the previous crop, and the tillage system, fluopyram lowered the nematode population when the rotation sequence was short relative to peanut and when corn was the previous crop in continuous conventional tillage or when cotton was the previous crop in continuous strip tillage. It is important to note that these differences were observed when the population of nematodes was considerably higher in the no-fluopyram control compared with the populations in the absence of fluopyram for other rotation sequence, previous crop, and tillage system combinations.



The populations of soybean cyst nematodes were lower when cotton was in the rotation rather than corn in 2019 (11 vs. 5 nematodes/500 cm3) and 2020 (9 vs. 2 nematodes/500 cm3) at Lewiston-Woodville. Similarly, in 2019, at this location, spiral and stunt nematode populations in soil were lower when cotton was planted compared with corn (11 vs. 2 nematodes/500 cm3 and 57 vs. 24 nematodes/500 cm3, respectively). This is probably due to the fact that cotton is not a host of stunt or spiral nematodes [59].



At Rocky Mount, in 2019, the population of dagger nematodes in soil was affected by the interaction of crop rotation and fluopyram treatment. When pooled over tillage systems, the population of this nematode was highest with the longer rotation when fluopyram was applied (11 nematodes/500 cm3) compared with this rotation sequence in the absence of fluopyram (1 nematode/500 cm3) or when one more year of peanut was included in the rotation irrespective of fluopyram treatment (2 nematodes/500 cm3). These results could not be easily explained as a lower population of nematode in soil would be expected due to fluopyram treatment. A higher population of ring nematodes was noted when fewer years of peanut were present in the rotation (4723 vs. 2575 nematodes/500 cm3). Similarly, a greater number of soybean cyst nematodes were noted when peanut was included more frequently in the rotation sequence (13 vs. 2 nematodes/500 cm3). The stubby root nematode population was affected by the interaction of the tillage system and fluopyram treatment. When pooled over crop rotation, the population in soil was lower when fluopyram was applied in conventional tillage (1 nematode/500 cm3) compared with no treatment of fluopyram (6 nematodes/500 cm3) or with conventional tillage when fluopyram was applied (6 nematodes/500 cm3) compared to strip tillage when fluopyram was applied (2 nematodes/500 cm3). Fluopyram did not affect the population of this nematode in strip tillage.





4. Conclusions


The results from these experiments provide information on the response of peanut and plant-parasitic nematode populations in soil to rotation sequence, the previous crop in the rotation sequence, the tillage system, and fluopyram treatment. While variability in nematode populations was observed among different taxa with respect to cultural practices (e.g., the length of rotation relative to peanut, the previous crop in the rotation, and the tillage system) and nematicide treatment, interactions of these treatment factors did not translate directly into differences in peanut yield. These results suggest that fluopyram has limited utility in North Carolina under the edaphic and environmental conditions in these studies against populations of nematodes in these experiments. The results underscore the value of crop sequence in optimizing peanut yield and highlight the challenges of the adoption of reduced tillage systems for peanut, especially on finer-textured soils. The peanut yield was lower when grown on finer-textured soils in reduced tillage systems compared with conventional tillage, irrespective of cropping sequence or nematicide treatment. However, on coarser-textured soil, the peanut yield was similar in both tillage systems. These results also indicate that peanut yield responded independently to the tillage system and crop rotation sequence (e.g., a lack of an interaction of these treatment factors). This suggests that growers can transition to different crop rotation sequences and observe a similar response regardless of the tillage system. Likewise, the response to the transition to a different tillage system will not be affected by the crop rotation sequence.



Information gained from this research can be utilized in a number of ways. The presentation of the information through traditional Cooperative Extension Service platforms can be used by farmers and their advisors to optimize pest management and crop yield. The information can also be incorporated into decision tools that have been developed to manage risk. The findings from this research study will be incorporated into this risk management tool with respect to the impact of cropping sequence, tillage systems, and the use of fluopyram. Based on these results, the potential for nematodes in crops that follow peanut in a rotation can be estimated.
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Table 1. Crop sequences from 1999–2022 for both conventional and strip tillage at Lewiston-Woodville, North Carolina a.






Table 1. Crop sequences from 1999–2022 for both conventional and strip tillage at Lewiston-Woodville, North Carolina a.





	
Year

	
Crop Rotation Sequence






	
1999

	
Cotton

	
Corn

	
Cotton

	
Cotton




	
2000

	
Peanut

	
Peanut

	
Cotton

	
Cotton




	
2001

	
Cotton

	
Corn

	
Cotton

	
Corn




	
2002

	
Peanut

	
Peanut

	
Peanut

	
Peanut




	
2003

	
Cotton

	
Corn

	
Cotton

	
Cotton




	
2004

	
Peanut

	
Peanut

	
Cotton

	
Cotton




	
2005

	
Cotton

	
Corn

	
Cotton

	
Corn




	
2006

	
Peanut

	
Peanut

	
Peanut

	
Peanut




	
2007

	
Cotton

	
Cotton

	
Cotton

	
Cotton




	
2008

	
Cotton

	
Cotton

	
Cotton

	
Cotton




	
2009

	
Corn

	
Corn

	
Corn

	
Corn




	
2010

	
Peanut

	
Peanut

	
Cotton

	
Cotton




	
2011

	
Corn

	
Corn

	
Corn

	
Corn




	
2012

	
Cotton

	
Cotton

	
Cotton

	
Cotton




	
2013

	
Peanut

	
Peanut

	
Peanut

	
Peanut




	
2014

	
Cotton

	
Corn

	
Cotton

	
Corn




	
2015

	
Cotton

	
Corn

	
Cotton

	
Corn




	
2016

	
Peanut

	
Peanut

	
Cotton

	
Corn




	
2017

	
Cotton

	
Corn

	
Cotton

	
Corn




	
2018

	
Cotton

	
Corn

	
Cotton

	
Corn




	
2019

	
Peanut

	
Peanut

	
Peanut

	
Peanut




	
2020

	
Corn

	
Corn

	
Corn

	
Corn




	
2021

	
Corn

	
Corn

	
Corn

	
Corn




	
2022

	
Peanut

	
Peanut

	
Peanut

	
Peanut








a Conventional tillage consisted of two passes with a disk harrow, one pass with a field cultivator, and bedding with in-row sub-soiling at a depth of 25 cm. Strip tillage consisted of fluted coulters, two rolling baskets, and in-row sub-soiling on a 45 cm band on 91 cm rows.













 





Table 2. Crop sequences from 2000–2022 for both conventional and strip tillage at Rocky Mount, North Carolina a.






Table 2. Crop sequences from 2000–2022 for both conventional and strip tillage at Rocky Mount, North Carolina a.





	
Year

	
Crop Rotation Sequence






	
2000

	
Cotton

	
Peanut




	
2001

	
Cotton

	
Cotton




	
2002

	
Peanut

	
Peanut




	
2003

	
Cotton

	
Cotton




	
2004

	
Peanut

	
Peanut




	
2005

	
Cotton

	
Cotton




	
2006

	
Peanut

	
Peanut




	
2007

	
Cotton

	
Cotton




	
2008

	
Cotton

	
Cotton




	
2009

	
Corn

	
Corn




	
2010

	
Cotton

	
Peanut




	
2011

	
Corn

	
Corn




	
2012

	
Cotton

	
Cotton




	
2013

	
Peanut

	
Peanut




	
2014

	
Corn

	
Corn




	
2015

	
Cotton

	
Cotton




	
2016

	
Cotton

	
Peanut




	
2017

	
Corn

	
Corn




	
2018

	
Cotton

	
Cotton




	
2019

	
Peanut

	
Peanut




	
2020

	
Corn

	
Corn




	
2021

	
Corn

	
Corn




	
2022

	
Peanut

	
Peanut








a Conventional tillage consisted of two passes with a disk harrow, one pass with a field cultivator, and bedding with in-row sub-soiling at a depth of 25 cm. Strip tillage consisted of fluted coulters, two rolling baskets, and in-row sub-soiling on a 45 cm band on 91 cm rows.













 





Table 3. Influence of tillage system on peanut yield at Lewiston-Woodville and Rocky Mount and population of stunt nematodes at harvest at Rocky Mount in 2013.






Table 3. Influence of tillage system on peanut yield at Lewiston-Woodville and Rocky Mount and population of stunt nematodes at harvest at Rocky Mount in 2013.





	

	
Peanut Yield

	




	
Tillage System (2007–2013) a

	
Lewiston-Woodville

	
Rocky Mount

	
Stunt Nematode Population




	

	
_______________________ kg/ha _________________

	
No./500 cm3






	
Conventional tillage

	
6250

	
6070

	
11




	
Strip tillage

	
5620

	
4920

	
55




	
P > F

	
*

	
*

	
*








* Indicates significance at p ≤ 0.05. Data are pooled over levels of crop rotation sequence. a Conventional tillage consisted of two passes with a disk harrow, one pass with a field cultivator, and bedding with in-row sub-soiling at a depth of 25 cm. Strip tillage consisted of fluted coulters, two rolling baskets, and in-row sub-soiling on a 45 cm band on 91 cm rows.













 





Table 4. Influence of rotation sequence on peanut yield and population of root-knot nematode at harvest at Lewiston-Woodville in 2013.






Table 4. Influence of rotation sequence on peanut yield and population of root-knot nematode at harvest at Lewiston-Woodville in 2013.





	
Rotation Sequence (2007–2013) a

	

	




	
2007

	
2008

	
2009

	
2010

	
2011

	
2012

	
2013

	
Peanut Yield

	
Root-Knot Nematode Population




	

	

	

	

	

	

	

	
kg/ha

	
No./500 cm3






	
CT

	
CT

	
CT

	
PN

	
CN

	
CT

	
PN

	
5430

	
1766




	
CT

	
CT

	
CT

	
CT

	
CN

	
CT

	
PN

	
6440

	
10




	
P > F

	

	

	

	

	

	

	
*

	
*








* Indicates significance at p ≤ 0.05. Data are pooled over levels of tillage system. a Abbreviations: CN, corn; CT, cotton; PN, peanut.













 





Table 5. Influence of rotation sequence on population of dagger and ring nematodes at harvest at Rocky Mount in 2013.






Table 5. Influence of rotation sequence on population of dagger and ring nematodes at harvest at Rocky Mount in 2013.





	
Rotation Sequence (2007–2013) a

	
Plant-Parasitic Nematode Population




	
2007

	
2008

	
2009

	
2010

	
2011

	
2012

	
2013

	
Dagger

	
Ring




	

	

	

	

	

	

	

	
___________________ No./500 cm3 _____________






	
CT

	
CT

	
CT

	
PN

	
CN

	
CT

	
PN

	
3

	
65




	
CT

	
CT

	
CT

	
CT

	
CN

	
CT

	
PN

	
12

	
11




	
P > F

	

	

	

	

	

	

	
*

	
*








* Indicates significance at p ≤ 0.05. a Abbreviations: CN, corn; CT, cotton; PN, peanut.













 





Table 6. Influence of rotation on peanut yield in 2019 and 2022 at Lewiston-Woodville.






Table 6. Influence of rotation on peanut yield in 2019 and 2022 at Lewiston-Woodville.





	
Rotation Sequence (2013–2018) a

	
Peanut Yield




	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
2019

	
2022




	

	

	

	

	

	

	
____ kg/ha ____






	
PN

	
CN or CT

	
CN or CT

	
PN

	
CN or CT

	
CN or CT

	
5600

	
3840




	
PN

	
CN or CT

	
CN or CT

	
CN or CT

	
CN or CT

	
CN or CT

	
6240

	
4400




	
P > F

	

	

	

	

	

	
*

	
*








* Indicates significance at p ≤ 0.05. The data are pooled over levels of previous crops in the rotation, the tillage system, and nematicide treatment. a Abbreviations: CN, corn; CT, cotton; PN, peanut.













 





Table 7. The plant-condition rating as influenced by the interaction of crop rotation length relative to peanut, cotton, or corn as the previous crop, and tillage system at Lewiston-Woodville in 2019 a.






Table 7. The plant-condition rating as influenced by the interaction of crop rotation length relative to peanut, cotton, or corn as the previous crop, and tillage system at Lewiston-Woodville in 2019 a.





	
Rotation Sequence (2013–2018) b

	

	




	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
Tillage System c

	
Plant Condition d




	

	

	

	

	

	

	

	
Scale 0–5






	
PN

	
CT

	
CT

	
PN

	
CT

	
CT

	
Conventional

	
4.2 b




	
PN

	
CT

	
CT

	
PN

	
CT

	
CT

	
Strip

	
4.5 a




	
PN

	
CN

	
CN

	
PN

	
CN

	
CN

	
Conventional

	
4.2 b




	
PN

	
CN

	
CN

	
PN