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ABSTRACT

Identifying effective weed control regimes for
organic peanut is paramount for improving the
feasibility of organic production. Tine cultivation
is a proven effective method for reducing in-row
weed populations in several crops. Field trials
were therefore conducted in 2008 and 2009 to
assess the effects of tine cultivation combined with
sweep cultivation and supplemental hand-weeding
on weed control and overall productivity of two
peanut cultivars under organic management. Tine
cultivation regimes consisted of two frequencies
(once per week or twice per week) for three
durations (3 wk, 4 wk, or 5 wk). All cultivation
treatments were also cultivated with flat sweeps
at least once and hand-weeded periodically
during the growing season. A non-cultivated, non-
weeded control was included for comparison. All
cultivation treatments significantly reduced annu-
al grass populations in 2008 and Florida pusley
populations both years. Cultivated treatments
also resulted in denser plant stands for peanut
(9.2 plants/m to 13.2 plants/m) than the non-
cultivated control (5.9 plants/m to 7.9 plants/m).
Pod yields in cultivated treatments ranged from
3502 kg/ha to 3823 kg/ha and were all significantly
greater than yields in the non-cultivated control
(1630 kg/ha). Also, net revenues generated by
cultivated treatments ranged from ($3333/ha to
$3637/ha) and were greater than that of the
control ($1795/ha). Cultivation frequency had
little effect on weed control and peanut produc-
tivity. However, the 4- and 5-wk durations
displayed potential for improving peanut yield,
grade, and net revenue over the 3-wk duration,
especially when annual grass weeds were predom-
inant. Cultivating once weekly for 4 or 5 wk with a
tine cultivator, along with at least one sweep
cultivation and supplemental hand-weeding, is a
viable, economical option for providing adequate
weed control and maximizing productivity of
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organically-managed peanut at current market
premiums.
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hand-weeding, organic peanut, Tifguard, tine
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As demand for organic products has increased in
the U.S. in recent years, the demand for organic
peanuts (Arachis hypogaea L.) has subsequently
followed a similar upward trend (Dimitri and Greene,
2002; Lamb et al. 2007; Puppala, 2007). Demand for
organic peanuts is generally regarded as the fastest
growing sector of the entire U.S. peanut industry
(Lamb et al, 2007; Parker, 2006; Puppala, 2007).
Heightened demand for organic peanuts has trans-
lated to higher price premiums for certified organic
versus conventional peanut. At the time of this
writing, certified organic runner-type peanut prices
can reach $1100/Mg, based on contracts, compared
to approximately $390/Mg for conventional runner
peanut (N.B. Smith, personal communication, 2010).
Therefore, economic incentives exist for peanut
growers interested in pursuing organic production.
However, these economic incentives are sometimes
negated by lower yields and additional costs associ-
ated with organic production such as additional trips
through the field for cultivation, hand-weeding, and
land certification costs.

Disease and weed pressure are significant
limiting factors to organic peanut production,
especially in the southeastern U.S. (Branch and
Culbreath, 2008; Guerena and Adam, 2008; John-
son et al., 2008). However, numerous runner-type
cultivars have been released in recent years that
have displayed excellent disease resistance and
productive capacity in organic production scenar-
i0os (Branch and Culbreath, 2008; Holbrook and
Culbreath, 2008; Holbrook et al., 2008). Therefore,
identifying effective, affordable weed control re-
gimes for organic peanut is paramount for the
development of commercial production.

Weed management in conventional peanut crop-
ping systems is typically achieved via a combination
of crop rotation and various cultural practices, as
well as cultivation and herbicide use for control
(Ferrell, ez al. 2009; Hauser et al., 1973). In certified
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organic production, application of synthetically-
derived herbicides is forbidden (USDA, 2005).
There are herbicide options available for organical-
ly-grown crops that are derived from natural
sources. However, these herbicides are limited in
scope and efficacy and cost-prohibitive for most
commercial production (Johnson and Mullinix,
2008; Johnson et al, 2008). Therefore, focus has
shifted to non-chemical methods for weed control in
organic peanut. Numerous non-chemical weed
control techniques are available for organic systems,
including mechanical, thermal, mulching, and bio-
logical methods (Bond and Grundy, 2001), although
these techniques have shown mixed results. Johnson
and Mullinix (2008) reported that clove oil, citric
acid + acetic acid, and broadcast propane flaming
used for remedial weed control, combined with
sweep cultivation, were ineffective against annual
grasses and dicot weeds and resulted in decreased
peanut yields in an organic production scenario.

Sweep cultivation can be an effective method of
controlling both mature weeds and weeds between
peanut rows (Bohrnsen, 1993; Bowman, 1997
Wilcut et al., 1987). However, sweep blades are
unable to remove weeds in or near the actual
peanut row, where the effects of weed competition
are greatest on crop plants (Bowman, 1997;
Johnson and Mullinix, 2008; Smith er al., 2000).
Tine cultivation, utilizing a tine cultivator with
rigid or spring-loaded tines, is an effective method
for reducing in-row weed populations with minimal
damage to the crop. The metal tines vibrate
vigorously, providing weed control by disrupting
or burying germinating weed seedlings within the
top 3 cm of soil. Most importantly, the tines are
able to cultivate much closer to the crop rows than
sweep blades, thus improving weed control closest
to the actual crops (Bowman, 1997; Reddiex et al.,
2001). Therefore, integration of tine cultivation
into the organic weed control program could be an
effective  method of mechanical in-row weed
control for organic peanut. The objectives of this
study were to (1) evaluate the efficacy and
economics of tine cultivation + sweep cultivation
+ hand-weeding on weed control compared to no
cultivation or weeding and (2) assess the effects of
various frequencies and durations of tine cultiva-
tion on weed control and overall productivity of
peanut grown under organic management.

Materials and Methods

Irrigated field trials were conducted at the
University of Georgia (UGA) Horticulture Hill
and Lang-Rigdon Farms near Tifton, GA in 2008

and 2009, respectively. The trials were conducted
on a Tifton loamy sand (fine-loamy, Kaolinitic,
thermic Plinthic Kandiudults), with 88% sand, 10%
silt, 2% clay, and 0.56% organic matter (2008 site)
and 90% sand, 6% silt, 4% clay, and 0.88% organic
matter (2009 site). All plots were planted 6 June
2008 and 5 June 2009 using a 2-row Monosem
precision air planter (Monosem, Inc., Edwardsville,
KS) at a depth of 6 cm and a seeding rate of
20 seed/m. Production practices included conven-
tional tillage prior to planting and irrigation as
needed during the season, according to UGA
recommendations for peanut (UGA, 2010). No
herbicides, fungicides (including seed treatments),
or insecticides were applied to the plots at any
point during the season in order to follow approved
USDA-certified organic production practices.

The experiment utilized a strip-plot design with
a 2 X 3 factorial arrangement of tine cultivation
treatments including two frequencies (once per
week [1X] or twice per week [2X]) for three
durations (3 wk, 4 wk, or 5 wk). A non-cultivated,
non-weeded control treatment was also included
for comparison, to evaluate whether or not
cultivated treatments provided any benefit over
no cultivation/weeding. Including a non-weeded
control resulted in seven total cultivation treat-
ments and all treatments were replicated four times
across the field. The seven cultivation treatments
were overlaid in strips across two peanut cultivars
to create the strip-plot design. A strip-plot design
was utilized to allow sufficient plot length to
facilitate equipment operation at an optimum
speed. Individual plot sizes were 1.8 m X 9.2 m,
with a 0.9-m standard row spacing. Cultivars
planted were °‘Georganic’ (Holbrook and Cul-
breath, 2008) and ‘Tifguard’ (Holbrook et al,
2008), which have displayed strong host plant
resistance to foliar diseases. Additionally, Tifguard
has displayed significant resistance to the peanut
root-knot nematode (Meloidogyne arenaria [Neal]
Chitwood), making it a strong option for organic
production (Holbrook et al., 2008). Tine cultiva-
tions were conducted using a tine cultivator
(Aerostar, Einbock GmbH & CoKG, Austria)
(Fig. 1) and were initiated 10 days after planting
(DAP) in 2008 and 9 DAP in 2009. Cultivation
with flat sweeps was conducted once on all
cultivated plots at the 3 wk tine cultivation (24
DAP in 2008 and 23 DAP in 2009) to control inter-
row weeds. All cultivated plots were hand-weeded
twice in 2008 (23 June and 14 July) and once in
2009 (28 July) to remove escaped weeds. Hand-
weeding times were recorded for each plot. Sweep
cultivation and supplemental hand-weeding were
employed to ensure measurable yields for each
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Fig. 1. Photo showing a two-row flexible-tine cultivator in a peanut field.

treatment at the end of the season and for
evaluation of each system as a whole for potential
implementation by growers.

Late-season weed density estimates were con-
ducted on 28 Oct. 2008 and 22 Oct. 2009 using a
0.5-m” quadrat, counting individual plants within
the quadrat. Weed estimates were conducted at the
end of the season, immediately prior to peanut
inversion, to assess season-long effects of each
treatment on weed control and to allow later-
germinating weeds to be present for accurate
identification and counting. Despite different ma-
turity ranges for Tifguard (approx. 135 d) and
Georganic (approx. 150 d), all plots in 2008 were
inverted using a 2-row KMC digger-shaker-inverter
(Kelley Manufacturing Co., Tifton, GA) on 30 Oct.
due to cool temperatures (four consecutive days of
minimum temperatures below 8° C) causing
continued development to cease, and harvested 6
Nov. using a 2-row Lilliston small plot peanut
combine. In 2009, Tifguard plots were inverted on
23 Oct. and Georganic plots on 28 Oct. (cool
October temperatures again ceased additional
development of the Georganic cultivar) and all
plots were harvested 4 Nov. 2009. Final plant
stand, hand-weeding time, final pod yield, and
weed density data were collected for each treat-
ment. Pod yields were adjusted to 7% moisture.
Final plant stand counts were conducted after
peanut inversion on 6 Nov. 2008 and 2 Nov. 2009,
covering 3 m of row per plot. Stand counts were
conducted by placing a 1.5-m-long pole between
two peanut rows and counting the number of
plants that fell within the 1.5-m distance in each
row.

Economic analysis was also conducted for each
treatment. Input costs for organic production
included hand labor, seed, equipment, and fuel
costs. Revenue data were generated based on an
$1100/Mg premium for organic peanut and a $9.12/

hr wage for hand labor (NASS-GA, 2010).
Adjusted net revenue (ANR) was determined as
ANR =Y * (P — M) — (S — R — D), where Y is
yield (kg/ha), P is price ($/ha), M is marketing costs
(e.g. checkoff funding) ($/ha), S is seed cost ($/ha),
R is costs for repair, equipment, labor, and fuel
($/ha), and D is drying costs ($/ha) for each treatment.

Statistical analysis was performed with SAS 9.2
software (SAS Institute, 2009). Data were statisti-
cally analyzed by analysis of variance, using PROC
GLIMMIX. Means were separated in PROC
GLIMMIX via multiple pairwise t-tests at P =
0.05. Two separate statistical analyses were con-
ducted for the data, similar to the analyses
conducted by Arnold et al. (2002). The first
analysis included the non-cultivated control treat-
ment, in order to statistically compare each
cultivated treatment to the control. The second
analysis excluded the control to test the significance
of frequency and duration main effects on each
variable.

Results and Discussion

Prevalent weed species differed significantly
between the two years. Pressure from annual grass
species and perennial nutsedges was greater at the
2008 site than the 2009 site. Therefore, weed
population estimates were performed on crowfoot-
grass (Dactyloctenium aegyptium [L.] Willd.),
goosegrass (Eleusine indica [L.] Gaertn.), southern
crabgrass (Digitaria ciliaris [Retz.] Koeler), and
yellow nutsedge (Cyperus esculentus L.) in 2008 but
not in 2009. Populations of these weed species were
too sparse to legitimately estimate in 2009.
Estimates of Florida pusley (Richardia scabra L.)
and smallflower morningglory (Jacquemontia tam-
nifolia [L.] Griseb.) were performed both years.

In the analyses that included the non-weeded
control, there were significant Cultivar X Cultiva-
tion interactions (P = 0.05) for yellow nutsedge
data in 2008, Florida pusley data in 2009, small-
flower morningglory data in 2008 (Table 1), and
peanut grade data in 2008 (Table 2). However,
analysis of each treatment, separated by cultivar,
provided little additional information, especially
since the yellow nutsedge, smallflower morning-
glory, and grade treatment data showed little or no
difference from the control when pooled over
cultivar or analyzed separately. Similarly, every
treatment in 2009 reduced Florida pusley density
compared to the control except for one Tifguard
treatment. Therefore, for the sake of brevity, the
results for each of these response variables were
pooled over cultivar and are presented as such
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Table 1. Analysis of variance across cultivar and cultivation treatment, including the non-weeded control, for annual grasses, yellow
nutsedge, Florida pusley, smallflower morningglory, and hand-weeding times in 2008-2009.

Annual Yellow Smallflower Hand-

grasses nutsedge Florida pusley morningglory weeding time
Treatment df 2008 2008 2008 2009 2008 2009 2008-2009
Rep 3 - - - - - - -
Cultivar 1 NS NS NS NS NS NS *
Cultivation 6 HEE NS ** NS NS NS
Cultivar X Cultivation 6 NS NS * * NS NS
Error 39 - - - - - - -

NS, *, ** *** denote not significantly different, significantly different at P = 0.05, P =< 0.01, P = 0.001, respectively.

below. In the analyses that excluded the non-
weeded control, there were no significant Cultivar
X Frequency, Cultivar X Duration, or Frequency
X Duration interactions (P = 0.05) for any
response variable (Tables 3 & 4). These results
were therefore also pooled over cultivar. Cultivar
data were pooled over cultivation treatment, to
present cultivar-only effects on select response
variables.
Annual Grass Control

The three grass species counted in 2008 were
combined for analysis and are subsequently ex-
pressed as ““annual grasses,” consisting of approx-
imately 65% crowfootgrass, 25% southern crab-
grass, and 10% goosegrass. All cultivation
treatments reduced annual grass weed populations
over the control (P = 0.05), but this effect was not
observed for yellow nutsedge populations (Ta-
ble 5). Cultivation was mostly ineffectual against
nutsedge, with the 2X — 5 wk treatment actually
resulting in a greater density than the control (P =
0.05). This may either have been a result of
inconsistent nutsedge densities at the 2008 site or
a potentially synergistic effect of cultivation, which
may have increased nutsedge densities. Frequency
and duration of cultivation did not have a
significant effect on either annual grass or yellow
nutsedge density (P = 0.05) (Table 6). Overall, any

level of tine cultivation in this experiment, com-
bined with sweep cultivation and hand-weeding,
proved effective in reducing annual grass density
compared to the non-cultivated group, but not
yellow nutsedge.
Dicot Weed Control and Hand-Weeding Times
The effects of cultivation on Florida pusley
varied between 2008 and 2009 (Tables 5 & 6), due
primarily to the differing baseline pressure between
the two test sites. The greatest weed pressure at the
2008 site was from annual grass species, with
relatively low baseline Florida pusley populations.
However, Florida pusley was the dominant weed
species at the 2009 site. Therefore, treatment
differences in Florida pusley control were non-
existent in 2008, but were very pronounced in 2009.
Similar to the trends in annual grass control, all
cultivated treatments reduced Florida pusley pop-
ulations compared to the control (P = 0.05) in 2009
(Table 5). Based on these results, it appears that
when Florida pusley is predominant, these cultiva-
tion regimes can reduce Florida pusley densities.
However, when baseline Florida pusley densities
are relatively low, these regimes are mostly
ineffective at further reducing weed densities. It is
also possible that in 2008, when grass pressure was
heavier, the more upright growth habit of the
annual grass weeds allowed them to out-compete

Table 2. Analysis of variance across cultivar and cultivation treatment, including the non-weeded control, for final plant stand, pod yield,

grade, and adjusted net revenue in 2008-2009.

Adjusted net

Final plant stand Pod yield Grade revenue
Treatment df 2008 2009 2008 2009 2008 2009 2008-2009
Rep - - - - -
Cultivar 1 * ok ok NS ok
Cultivation 6 * + wok *E *E NS Hkk
Cultivar X Cultivation 6 NS NS NS NS ok NS NS
Error 39 - - - - - - -

NS, +, *, ** *** denote not significantly different, significantly different at P = 0.10, P = 0.05, P = 0.01, P = 0.001,

respectively.
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Table 3. Analysis of variance across cultivar and cultivation frequency and duration, excluding the non-weeded control, for annual
grasses, yellow nutsedge, Florida pusley, smallflower morningglory, and hand-weeding times in 2008-2009.

Annual Yellow Smallflower Hand-

grasses nutsedge Florida pusley morningglory weeding time
Treatment df 2008 2008 2008 2009 2008 2009 2008-2009
Rep 3 - - - - - - -
Cultivar 1 NS NS NS NS NS NS *
Frequency 1 NS NS NS NS + NS NS
Duration 2 NS NS NS NS + NS NS
Cultivar X Frequency 1 NS NS NS NS NS NS NS
Cultivar X Duration 2 NS NS NS NS NS NS NS
Frequency X Duration 2 NS NS NS NS NS NS NS
Error 35 - - - - - - -

NS, +, *, ** *** denote not significantly different, significantly different at P = 0.10, P = 0.05, P = 0.01, P = 0.001,

respectively.

Florida pusley, which grows more prostrate. Thus,
the surviving number of Florida pusley plants
could have been equalized by this effect in all
treatments, including the non-cultivated plots.
Frequency and duration effects were insignificant
on Florida pusley density (P = 0.05) (Table 6).
Cultivation appeared to have a minor effect on
smallflower morningglory populations, but was
inconsistent between the two years of this experi-
ment (Table 5). All but two cultivated treatments
in 2008 and one cultivated treatment in 2009 were
ineffective at reducing smallflower morningglory
densities over the control. In fact, the 2X — 3 wk
and 1X — 4 wk treatments actually increased
morningglory densities compared to the control in
2008. Weekly cultivations reduced morningglory
density compared to bi-weekly cultivations (P =
0.10) in 2008, but cultivation frequency effects were
insignificant in 2009 (Table 6). In 2008, increased
duration of tine cultivation appeared to actually
increase smallflower morningglory densities. The
5-wk duration in 2008 significantly increased

morningglory density compared to the 3-wk
duration (P = 0.10). Although baseline morning-
glory densities were greater in 2009, duration
effects were insignificant. Based on these results,
increased numbers of tine cultivation appear to
have potential for increasing smallflower morning-
glory density, although cultivation effects were
inconsistent between both years of this experiment.
More research is needed to evaluate the potential of
cultivation for smallflower morningglory control in
organic peanut.

Hand-weeding times did not differ among
cultivation frequency or duration both years (P =
0.05) (Table 6). These results indicate that increas-
ing the number of cultivations did not significantly
reduce the amount of time spent on hand-weeding.
This is an important point to consider, as hand-
weeding represents one of the costliest inputs to
any organic cropping system. Additional research
is needed to evaluate the interaction of hand-
weeding times with varying levels of tine and sweep
cultivation to determine the optimum weed control

Table 4. Analysis of variance across cultivar and cultivation frequency and duration, excluding the non-weeded control, for final plant

stand, pod yield, and adjusted net revenue in 2008-2009.

Final plant stand Pod yield Adjusted net revenue
Treatment df 2008 2009 2008 2009 2008 2009
Rep 3 - - -
Cultivar 1 * *E * ** * *
Frequency 1 NS NS NS NS NS NS
Duration 2 NS *x * NS * +
Cultivar X Frequency 1 NS NS NS NS NS NS
Cultivar X Duration 2 NS NS NS NS NS NS
Frequency X Duration 2 NS NS NS NS NS NS
Error 35 - - - - - -

NS, +, *, ** *** denote not significantly different, significantly different at P = 0.10, P = 0.05, P = 0.01, P = 0.001,

respectively.
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Table 5. Effects of cultivation frequency and duration on annual grass, yellow nutsedge, Florida pusley, and smallflower morningglory
densities, compared to a non-cultivated, non-weeded control in peanut under organic management in Tifton, GA, 2008-2009.

Annual grasses® Yellow nutsedge

Florida pusley

Smallflower morningglory

Treatment?® 2008 2008 2008 2009 2008 2009
no./m?

Control 1225 a 0.00 b 0.75 a 12.00 a 0.63 a 2.00 a
I1X -3 wk© 4.00 b 0.50 ab 0.88 a 1.50 ¢ 0.13 ab 1.50 ab
2X -3 wk 1.87 b 0.37 b 0.88 a 1.50 ¢ 0.00 b 0.50 ab
1X — 4 wk 2.38b 0.25b 1.25a 3.50 be 0.00 b 0.50 ab
2X — 4 wk 2.13b 0.00 b 0.38 a 2.50 be 0.25 ab 1.50 ab
IX - 5wk 2.75b 0.50 ab 0.13 a 6.00 b 0.13 ab 0.50 ab
2X — 5wk 1.38b 1.50 a 0.63 a 2.00 be 0.50 ab 0.00 b
LSD¢ 2.82 1.05 1.32 4.22 0.55 1.55

Means within a column followed by the same lowercase letter are not significantly different according to pairwise t-tests at P =

0.05.
*Data pooled over cultivar.

b“Annual grasses” were a composite of crowfootgrass (65%), southern crabgrass (25%), and goosegrass (10%).
““I1X” and “2X” indicate weekly and twice weekly cultivations, respectively; “wk’ indicates total number of weeks of

cultivation.
9Least significant difference.

strategies for agronomic and economic productiv-
1ty.
Final Plant Stand, Pod Yield, and Grade

In 2008, all cultivated treatments resulted in
greater peanut stands compared to the control (P
= 0.05) (Table 7). However, in 2009, only two of
the cultivation treatments resulted in higher plant
densities than the control (P = 0.05). These results
could have been influenced by the varying weed
pressure between the site-year locations. The

greater baseline annual grass densities in 2008
may have had a greater impact on peanut stands
than in 2009, when baseline pressure was almost
non-existent. The harmful effects of annual grass
weeds on peanut have been documented (Johnson
and Mullinix, 2005); therefore, reducing annual
grasses densities in 2008 using the weed control
regimes in this experiment likely resulted in the
similar plant stand trends that year. This is an
important consideration in organic peanut systems,

Table 6. Effects of cultivation frequency and duration on annual grass, yellow nutsedge, Florida pusley, and smallflower morningglory
densities and hand-weeding times in peanut under organic management in Tifton, GA, 2008-2009.

Annual Yellow Hand-weeding
grasses® nutsedge Florida pusley Smallflower morningglory time
Treatment® 2008 2008 2008 2009 2008 2009 2008-2009
no./m> man hr/ha
Frequency®
1X 3.04 a 0.42a 0.75 a 375a 0.08 b¢ 0.67 a 88 a
2X 1.79 a 0.63 a 0.63 a 333a 0.25 a 0.83 a 75 a
LSDs 1.40 0.71 0.64 2.02 0.19 0.57 44
Duration
3 wkf 294 a 0.44 a 0.88 a 225a 0.06 b? 0.75 a 66 a
4 wk 225a 0.13 a 0.81 a 4.50 a 0.13 ab 1.00 a 92 a
5 wk 2.06 a 1.00 a 0.38 a 388 a 0.31 a 0.50 a 85a
LSD 1.40 0.97 0.79 248 0.26 0.70 53

Means within a column followed by the same lowercase letter are not significantly different according to pairwise t-tests at P =

0.05.
“Data pooled over cultivar.

*“Annual grasses” were a composite of crowfootgrass (65%), southern crabgrass (25%), and goosegrass (10%).
““1X” and “2X” indicate weekly and twice weekly cultivations, respectively.

dSignificant at P = 0.10.
*Least significant difference.
““Wk” indicates total number of weeks of cultivation.
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Table 7. Effects of cultivation frequency and duration on final plant stand, pod yield, grade, and adjusted net revenue, compared to a
non-cultivated, non-weeded control in peanut under organic management in Tifton, GA, 2008-2009.

Adjusted net

Final plant stand Pod yield Grade revenue
Treatment® 2008 2009 2008 2009 2008 2009 2008-2009
no./m kg/ha %TSMK? ———— $/ha
Control 59b 79 b 1140 b 2120 b 69.6 abc 75.1 a 1795 b
IX -3 wk¢® 11.7 a 9.3 ab 3766 a 3517 a 65.8 ¢ 74.2 a 3355 a
2X — 3 wk 12.1 a 9.5 ab 3612 a 3386 a 70.8 ab 739 a 3333 a
1X —4 wk 13.2 a 10.6 a 3520 a 3484 a 734 a 743 a 3454 a
2X — 4 wk 12.6 a 109 a 4146 a 3349 a 69.0 be 74.2 a 3463 a
IX - 5wk 123 a 9.8 ab 4332 a 3306 a 71.3 ab 74.5 a 3637 a
2X — 5wk 12.5a 9.2 ab 4235 a 3254 a 72.8 a 73.6 a 3412 a
LSD¢ 3.5 1.9 971 539 3.2 1.6 356

Means within a column followed by the same lowercase letter are not significantly different according to pairwise t-tests at P =

0.05.
*Data pooled over cultivar.
*Total sound mature kernels.

“1Xx” and “2X” indicate weekly and twice weekly cultivations, respectively; “wk’ indicates total number of weeks of

cultivation
9Least significant difference.

where proper stand establishment is crucial for
ensuring minimized disease impacts and adequate
ground coverage for maximum peanut productiv-
ity. Both cultivation frequency and duration effects
in 2008, however, were insignificant for plant stand
(P = 0.05) (Table 8). Frequency effects in 2009
were insignificant, but the 4-wk duration resulted
in the greatest final peanut stands that year (P =
0.05). It is unclear as to why the 4-wk duration of
tine cultivation improved peanut stands in 2009,
since it did not have a significant effect on weed
control that year.

All cultivation treatments significantly im-
proved pod yields over the control (P = 0.05) in
both years of the experiment (Table 7). Notably,
cultivation in 2008 resulted in a 250% yield increase
over the non-cultivated treatment, compared to
only a 60% yield increase in 2009. Johnson and
Mullinix (2005) reported that Texas panicum
(Panicum texanum Buckl.) densities of 2.2 plants/
m? reduced pod yields by 25% and other annual
grasses have a similar impact on peanut yields. The
greater density of annual grasses in 2008 likely caused
heavy yield reductions in the control, where annual
grasses occurred at approximately 12.3 plants/m” by
the end of the season. Cultivation frequency effects
on yield were insignificant both years (P = 0.05)
(Table 8). Duration of cultivation, however, signifi-
cantly affected pod yield in 2008, where the 5-wk
duration significantly improved pod yield over the 3-
wk duration. Duration effects in 2009 were insignif-
icant. These results indicate that any level of tine
cultivation along with sweep cultivation and hand-
weeding can result in significant yield improvement.

Although cultivation frequency effects were insignif-
icant, increasing the duration of tine cultivation has
the potential for improving peanut yields in areas of
significant annual grass pressure. Peanut grades in
cultivated treatments were not different from the
control in either year of this experiment (Table 7).
Economic Results

Net revenues were significantly affected by
cultivation in both years of this experiment. All
levels of tine cultivation combined with sweep
cultivation and hand-weeding improved net reve-
nues over the control (P = 0.05) both years
(Table 7). Revenues from cultivated treatments
were 85-100% greater than the control, despite
numerous passes across the field and hours of
supplemental hand-weeding. Cultivation frequen-
cies had no effect on net revenues either year (P =
0.05); duration effects, however, were significant in
both years of the experiment (Table 8). In 2008,
similar to pod yield and grade, the 5-wk duration
improved net revenue over the 3-wk duration,
despite a greater number of total passes across the
field. Yet, in 2009, the 4-wk duration improved net
revenue over 5 wk (P = 0.10). The additional
pass(es) through the field at the 5-wk duration,
coupled with numerically suppressed yields that
may have been a result from minor vine damage
close to bloom and peg formation while gaining no
added weed control benefit, likely caused revenues
to be statistically lower with the 5-wk duration.
These results indicate that tine cultivations at least
once weekly for either 4 or 5 wk (depending on
species and severity of weeds), combined with sweep
cultivation and hand-weeding, can significantly
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Table 8. Effects of cultivation frequency and duration on final plant stand, pod yield, and adjusted net revenue in peanut under organic

management in Tifton, GA, 2008-2009.

Final plant stand Pod yield Adjusted net revenue
Treatment® 2008 2009 2008 2009 2008 2009
no./m kg/ha $/ha

Frequency®

1X 124 a 99 a 3458 a 3436 a 3462 a 3502 a

2% 124 a 99 a 3570 a 3330 a 3478 a 3328 a

LSD¢ 0.9 0.7 331 204 452 272
Duration

3 wk¢ 11.8a 94b 3294 b 3451 a 3178 b 3510 ab®

4 wk 129 a 10.7 a 3423 ab 3417 a 3365 ab 3552 a

5 wk 124 a 95b 3825 a 3280 a 3868 a 3182 b

LSD 1.2 0.8 406 250 554 334

Means within a column followed by the same lowercase letter are not significantly different according to pairwise t-tests at P =

0.05.
“Data pooled over cultivar.

b¢1%x> and “2X” indicate weekly and twice weekly cultivations, respectively.

“Least significant difference.
4“Wk” indicates total number of weeks of cultivation.
*Significant at P = 0.10.

improve net revenues over a non-cultivated, non-
weeded control. However, it should be understood
that considerable time and effort in weed manage-
ment to get weed seedbank populations to control-
lable levels is paramount prior to growing organic
peanut. Therefore, economic incentives exist for
peanut growers who are interested in organic
production, but those higher revenues are needed
in order to offset low revenues associated with the
transitional period before organic certification,
when organic management must be followed but
organic premiums are not yet offered.
Cultivar Comparison

Differences in plant stand, hand-weeding time,
pod yield, and net revenue were also significant
between Georganic and Tifguard in both 2008 and
2009 (Table 9). Tifguard plots produced denser
plant stands than Georganic and resulted in

subsequently lower hand-weeding times. Tifguard
also generated greater yield and net revenue than
Georganic both years. The greater stand establish-
ment of Tifguard, combined with its rapid, lateral
growth habit, likely provided quicker coverage of
the soil between rows, aiding in suppressing weed
growth and reducing the amount of hand-weeding
for the cultivar. The lower hand-weeding times in
Tifguard treatments, combined with greater peanut
stands and yields, resulted in a more profitable
overall system than did the Georganic treatments.
It should be noted, however, that Georganic is a
later-maturing cultivar and was not able to reach
full maturity in either year of this experiment, due
to cold weather shutdown. This could have had a
significant impact on Georganic yields and subse-
quent net revenues both years. However, with a
shorter growing season than Georganic and unique

Table 9. Hand-weeding time, final plant stand, pod yield, and net revenue as influenced by peanut cultivar under organic management in

Tifton, GA, 2008-2009.

Cultivar® Hand-weeding time Final plant stand Pod yield Adjusted net revenue
man hr/ha no. plants/m kg/ha $/ha

Georganic® 94 a 10.0 b 2611 b 2333 b

Tifguard® 68 b 11.0 a 3748 a 4081 a

LSD¢ 21 0.9 258 323

Means within a column followed by the same lowercase letter are not significantly different according to pairwise t-tests at P =

0.05.
*Data pooled over cultivation treatment and year.

PReaches maturity at approximately 150 days after planting (DAP).

‘Reaches maturity at approximately 135 DAP.
9Least significant difference.
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host plant nematode resistance (Holbrook et al.,
2008), Tifguard appears to be a strong option for
maximizing both yield and profitability in an
organic peanut system.

Summary and Conclusions

These results suggest that tine -cultivation,
combined with flat-sweep cultivation and supple-
mental hand-weeding, is a viable option for manag-
ing weeds and optimizing production and profit-
ability of Georganic and Tifguard peanut cultivars
in an organic management scenario. In this exper-
iment, cultivated treatments significantly reduced
densities of annual grasses and Florida pusley over
the control. They did not, however, effectively
control yellow nutsedge or smallflower morning-
glory, although both species had relatively low
baseline populations in this experiment. These weed
control regimes also resulted in significant plant
stand and yield improvements. Yields in cultivated
treatments were 60-250% greater than those in the
non-cultivated control. There was also evidence that
initial weed species composition played a significant
role in the effectiveness of cultivation on peanut
stand and pod yield. Annual grasses are very
competitive with peanut. However, the combination
of timely tine cultivating, sweep cultivation, and
supplemental hand-weeding minimized annual
grasses and maximized pod yields. Varying cultiva-
tion frequency had almost no significant effect on
weed control or productivity of peanut. Cultivating
at least once a week for a duration of either 4 or 5 wk
after planting, however, displayed potential for
improving peanut stands, yields, and net revenues
in an organic production system, especially when
annual grass weeds were predominant. More
research is needed to assess various combinations
of tine and sweep cultivations that may be even more
effective and profitable. Tifguard appears to be a
strong cultivar option for organic production,
having resulted in lower hand-weeding times and
producing greater plant stands, yields, and net
revenues than Georganic.

With the high price premiums available today
for certified organic peanut, there is significant
potential for the profitability of utilizing tine
cultivation regimes for weed control in these
systems. From our observations, it was also
apparent that supplemental hand-weeding is an
unavoidable necessity in any organic weed man-
agement program and represents one of the
costliest inputs to any organic cropping system. A
limitation of this data is that we did not have
the ability to include a cultivated control with no

hand-weeding to quantify differences of cultivation
versus hand-weeding. Additional research is needed
to address such differences.
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