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Abstract
Two field experiments were used to determine the effect of two seeding methods (Direct Seeding
and Transplanting) and four within-row plant spacings (7.62, 15.25, 22.86, and 30.48 cm) on “Alcorn
Patt” peanut growth and yield potential. The experiments were conducted on a Memphis Silt Loam
soil at the Alcorn Experiment Station in Lorman, Mississippi. A split plot arrangement in a Completely
Randomized Design (CRD) experiment was used for each of the two study periods. The seeding
methods made up the main plots, and the within-row plant spacings made up the subplots. Each
within-row plant spacing was replicated five times on rows 6.1m long and 1.1m wide. Data were
collected on vine and seed weights, pod number and pod segmentations and seed number per plant.
Direct seeding method generally favored “Alcorn Patt” peanut vine production and yield potential
more than the transplanting method. The 15.25 cm within-row plant spacing also favored peanut
vine growth and yield potential more than other three within-row plant spacings evaluated in these
studies. Results indicated that the significant interactions between seeding methods and plant spacings
towards vine and seed components were inconsistent for the study periods.
Keywords: Alcorn Patt peanut, seeding methods, plant spacings, vine growth, pod segmentation,
pod number, seed weight.
1.0 Introduction
The peanut, (Arachis hypogaea), also known as
groundnut, goober, pinder or monkey nut is
neither a pea nor a nut. It is instead atypical
legume, closely related to peas and beans that
generally adapt to long, hot sunny growing
season (Barden et al., 1987). In the United States,
peanut is grown along the Southwestern coastal
plains, from Virginia through the Carolina,
Georgia, Alabama, and into Texas. Light colored,
well-drained friable sandy loam soils are ideal
for growing peanuts (Woodroof, 1973). They also
do well in light, sandy soils which facilitate
pegging and harvesting (Janick et al., 1981).
Peanut in the United States has been planted in
conventional tillage grown on single rows spaced
between 91 to 102 cm apart (Sholar et al., 1995).
Farmers have reported an increase in reduced
tillage production from 10% during 1998 to 73%
during 2005 (Jordan and Johnson, 2006). Some

growers seed peanut in twin rows spaced 18 to
23 cm apart on 91 to 102cm beds which is
believed to produce greater yield and control
some diseases such as Fusarium wilt, leaf spot,
early, leaf spot, late, bacterial wilt, root rot and
foliar blight (Baldwin and Hook 1998). Findings
suggest that management practices, such as twin
row peanuts, can maximize peanut canopy
development early in the growing season and
minimize the time in which bare soil is
vulnerable to a runoff-producing storms, thus
reducing runoff and soil loss and conserving
valuable natural resources (Truman and
Williams, 2011). Peanut seeded in multiple
groupings of narrowly spaced rows suppressed
weed resurgence better than those seeded in wide
rows (Buchaman and Hauser, 1982). They also
reported that the enhanced competitiveness of
peanut seeded in narrow row spacing reduced
the biomass of “Florida Beggar” weed and
“Sickle Pod” which are two most troublesome
weeds of peanut in the Southeastern, USA.
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Research findings suggest that transplanting
shortens the peanut growing season and provides
uniformity of peanut quality (Smith, 2003). He
also stated that there are significant cost increases
for planting transplants compared to direct
seeding, however there is offset in time savings
and improved quality. Dusting 3.25 metric tons
of gypsum or basic slag per hectare at pegging
time is more effective for peanut production than
application made during land preparation
(Igbokwe et al., 1991). A medium soil fertility
level of 54 lb/acre of nitrogen, 36 lb/acre of
Phosphorus, and 80 lb/acre of Potassium; and a
plant density of 17, 982 plants per acre are
adequate for obtaining high peanut pod yield
(Bubu et al., 1984). Tear and Peat (1983) reported
that calcium fertilization in addition to liming to
increase soil pH is important for peanut
production.
Although Mississippi is not one of the major
peanut-growing states, it is still a popular garden
crop as Southern peas and lima beans (Burnham,
1986). Its production in some areas of the state
has been increasing because Mississippi’s cotton
and soybean productions have declined in recent
years. Some farmers are now finding peanuts
profitable to grow instead of soybeans and milo
(Phillips, 1986). The identification of new
agronomic practices for peanut production can
assist small or limited-resource farmers to
enhance their income by growing an acre of
peanut. Patton (1987) indicated that on small
farms in Southwestern Mississippi, producers
can add as much as $2,500.00 to their income
by growing an acre of peanuts. Moreover,
peanuts are packed with healthy fats and high-
quality protein, low in carbohydrates, and an
excellent source of many vitamins and minerals
(Anderson et al., 1998). Diabetic mice given
diets fortified with peanut oil had significant
reductions in blood sugar (Ramesh et al., 2006).
Peanuts are also a source of insoluble dietary
fiber, which is linked to a reduced risk of weight
gain (Joanne, 2005).
In this study we evaluated the effect of agronomic
practices on the growth and yield potential of
newly selected “Alcorn Patt” peanut cultivar

planted on Memphis Silt Loam soil in Southwest
Mississippi.
2.0 Materials and Methods
Two field experiments were conducted to
determine the effect of seeding methods and plant
spacings on “Alcorn Patt” peanut growth and
yield potential. The studies were conducted on a
Memphis Silt Loam (Typic Hapludalfs: Fine
Silty, mixed thermic) soil at the Alcorn
Experiment Station, in Southwest Mississippi.
A split plot arrangement in a Completely
Randomized Design (CRD) experiment was used
for the study. The Seeding Methods (Direct
Seeding and Transplanting) were the two main
plots, whereas the Plant Spacings (7.62, 15.25,
22.86 and 30.48 cm) were the four subplots. For
transplanting, seeds were inoculated with
Rhizobium japonicum and seeded in inserts
containing Sunshine Professional Growing Mix®.
The inserts were arranged in transplant trays and
randomly assigned to positions on benches at the
Alcorn State University greenhouse, 30 days
ahead of the scheduled transplanting date.
For Direct Seeding, tractor was used for disking
and row preparation at the study plot. Each row
was 6.1-meter long, and 1.1-meter wide,
replicated five times. No additional fertilizer was
applied at row preparation because the soil was
generally high in macronutrients. Lesso® was
applied at row preparation according to the weed
control guidelines for the State of Mississippi
(MCES, 1987). Weeds were hand-pulled as
needed. Initial moisture applications were
conducted during seeding in the greenhouse and
in the field plots during transplanting. Additional
moisture applications were by natural rainfall and
by overhead or sprinkler irrigation at flower
initiation when plants were dusted with gypsum
at the rate of 3.25 metric tons per hectare. Direct
seeding into field plots were the same day they
were seeded in the greenhouse. This measure
provided equal number of production days (150
days) under both seeding methods.
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Plant growth was determined by the vine fresh
weights for 10 randomly selected plants from
each of the 4 plant spacings within each of the 5
blocks or replications used in the study. The
average values in kilograms per hectare were
reported. Peanut yield was a measure of the seed
number and weight from the test plants as for
fresh vine determination. Seed weight was
reported per plant. The yield components were
the measures of peanut pod number and pod
segments per plant. Data was analyzed by the
analysis of variance and means were separated
by the Least Significant Difference (LSD) test
procedure (Steel et al., 2006). This study was
repeated during the following planting season
and both findings were presented.
3.0 Results and Discussion
3.1 Soil Fertility
The initial soil fertility levels were high (84, 162,
and 3,029 kg/ha) for phosphorus, potassium, and
calcium, respectively; very high (586 kg/ha) for
magnesium but low (105 kg/ha) for sulfur. The
soil organic matter percent, soil acidity and cation
exchange capacity were 0.73, 7.5 and 13.0,
respectively (Table 1). These values indicate that
the soil is generally fertile enough to support
“Alcorn Patt” peanut cultivation hence no
additional fertilization was applied. Peanuts are
good users of residual fertilizers in the soil and
may not need additional fertilizer when the initial
soil fertility is high (Burnham et al., 1988).
3.2 Vine and Seed Weights
Treatment effect on peanut vine and seed weights
is reported in Table 2. The effect of seeding
methods on vine weights was higher (972.9 kg/
ha) for the transplanting method during the first
study period, but higher (764.4 kg/ha) for the

Soil Extractable Macronutrients Organic  
Matter 

Soil  
Acidity 

Cation Exchange  
Capacity P K Ca Mg S 

(Kg/ha) (%) (pH) (Meq/100g) 
84 162 3029 586 105 0.73 7.5 13.0 
Hx H H H+ L     

Table 1: Initial Soil Fertility Level

x: H, H+, L, represent high, very high and low soil extractable macronutrients levels for P, K, Ca, Mg and S, respec-
tively.

direct seeding methods during the second study
period. The effect of seeding method on seed
weights was higher (170.7 kg/ha) for the
transplanting methods during the first study
period, but higher (184.3 kg/ha) for the direct
seeding method during the second study period.
The combined weights for the vine and seed
weights were higher (764.4 and 163.5 kg/ha),
respectively for direct seeding method.
Data indicate that during the first study period,
the transplanting method which had higher vine
weight also had higher seed weight, whereas,
during the second study period, direct seeding
method which had higher vine weight also had
higher seed weight. The direct seeding method
which had higher combined vine weights also
had higher combined seed weights. Findings
suggest that on the Memphis silt loam soil, direct
seeded Alcorn Patt peanut cultivar will support
more vine growth and higher marketable seed
yield compared to transplanted plants. Data also
suggest that this peanut cultivar seed weight is
influenced by the vine weight regardless of the
seeding method. Gabriel et al. (2014) reported
that transplanted sweet corn yield was generally
lower than the direct seeded plants, and
differences grew bigger as the tray cell volume
was smaller, and the seedling age increased.
The effect of plant spacings on peanut vine
weights was non significantly highest (903.4 kg/
ha) for the 15.25cm plant spacing during the first
study period, and highest (625.5 kg/ha) during
the first study period. The effect of plant spacings
on peanut seed weights was non significantly
highest (172.4 kg/ha) for the 15.25cm plant
spacing during the first study period but was
significantly higher (149.1 kg/ha) than 88.4 kg/
ha reported for the 30.48cm plant spacing during
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the second study period. The combined vine
weights were non significantly highest (757.4 kg/
ha) for the 15.25cm plant spacing, which also
had significantly higher seed weight (160.7 kg/
ha) than 122.6 kg/ha reported for the 30.48cm
plant spacing. The within-row plant spacing of
15.25cm generally resulted in higher peanut vine
growth and seed weight than 7.62, 22.86, and
30.48cm. The combined seed weights generally
increased from 7.62 to 15.25cm plant spacing,
but started to decrease when plant spacing
increased from 15.25 to 30.48 cm. The findings
suggest that at 15.25cm plant spacing, Alcorn
Patt peanut which is direct seeded in Memphis
silt loam soil will produce the optimum vine
growth needed for maximum seed yield (Bihter
et al., 2016) reported that peanut yield started to
decrease when plant spacing increases from
10cm to 25cm. Although these findings are
similar, the definition of an acceptable plant
population for maximum yield varies by location,
environment, cultivar, and grower preference
(Silvertooth et al., 1999). The interaction of
seeding methods with plant spacings caused
significant differences on vine weight and seed
weight during the second study period, and high
significant difference on seed weight during the
first study period.

 Combined WeightZ 
 Vine WeightX  

(Kg/ha) 
 

Seed WeightY 
(Kg/ha) 

Vine 
(Kg/ha) 

Seed 
(Kg/ha) 

Treatment YR 1 YR 2 YR 1 YR 2 (YR1+ YR2) (YR1+ YR2) 
Seeding Methods 

(SM) 
      

Direct Seeding 764.4Bw 764.4A 139.6B 184.3A 764.4A 163.5A 
Transplanting 972.9A 278.0B 170.7A 68.9B 625.4B 119.8B 

Plant Spacings (PS)  
7.62cm 833.9A 556.0A 155.4A 134.2A 694.9A 144.7AB 
15.25cm 903.4A 625.5A 172.4A 149.1A 757.4A 160.7A 
22.86cm 764.4A 556.0A 136.1A 134.7A 625.4A 135.3AB 
30.48cm 903.4A 486.5A 156.7A 88.4B 681.0A 122.6B 

Mean 851.3 556.0 155.2 126.6 689.7 140.8 
Interaction 
(SM x PS) 

NS * ** * NS NS 
 

Table 2: Treatment Effect on Peanut Vine and Seed Weights

3.3 Pod Segmentations
Treatment effect on Alcorn Patt peanut pod
segmentations is presented in Table 3. Pod
segmentations per plant were either single,
double, or triple. The effect of seeding methods
on pod segmentations was significant during the
second study period for single (20.9), double
(51.8), and triple (0.6) segmentations due to
direct seeding method. The combined pod
segmentation values were also significantly
higher for single (22.6), double (45.0), and triple
(0.6) segmentation due to direct seeding method.
The effect of within-row spacings on peanut pod
segmentations was significant for the double pod
segmentation during the second study period and
for the combined study periods due to the 15.25
cm plant spacing. During the second study period
the highest value was 42.4 for double pod
segmentation per plant. For the combined study
periods the highest average value was 41.4 for
double pod segmentation per plant. Data indicate
that Alcorn Patt peanut cultivar is mainly double
pod segmented. Similar findings were reported
for the pod segmentation average for five peanut
cultivars investigated for growth and yield
potential at the Alcorn Experiment Station
(Chukwuma and Igbokwe, 1998). The interaction
between seeding methods and plant spacings
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were significant for single pod segmentation
during the first study period and for double pod
segmentation during both study periods.
3.4 Pod Number
Treatment effect on peanut pod number is
presented in Table 4. The effect of seeding
methods on peanut pod number per plant was
significant for marketable pod numbers per plant
(72.6) during the second study period, and their
combined average (63.4) for the direct seeding
method. The nonmarketables were not different.
The 15.25 cm plant spacing had the highest
marketable pod number (57.8) per plant during
the second study period. The 7.62 cm plant
spacing had the highest nonmarketable pod
number (12.5) per plant during the first study
period, whereas, 22.86 cm plant spacing had the
highest nonmarketable pod number (9.4) per
plant during the second study period. Marketable
pod number per plant increased from 7.62cm to
15.25 cm, and number started to decrease when
plant spacing increased from 15.25 cm to 30.4

 Pod Segmentation Per Plantx Combined Pod SegmentationY 
 Single Double Triple Single Double Triple 

Treatment YR 1 YR 2 YR 1 YR 2 YR 
1 

YR 
2 

(YR1+ 
YR2) 

(YR1+ 
YR2) 

(YR1+ 
YR2) 

Seeding Methods 
(SM) 

 
Direct Seeding 24.2AZ 20.9A 38.2A 51.8A 0.5A 0.6A 22.6A 45.0A 0.6A 

 
Transplanting 25.3A 6.4B 36.2A 19.1B 0.4A 0.2B 15.8B 27.6B 0.3B 
Plant Spacing 

(PS) 
         

7.62cm 25.3A 13.9A 36.9A 36.3AB 0.3A 0.2A 19.6A 36.6AB 0.3A 
 

15.25cm 25.5A 15.0A 40.6A 42.4A 0.4A 0.6A 20.3A 41.5A 0.5A 
 

22.86cm 22.0A 14.8A 32.9A 38.3A 0.4A 0.4A 18.4A 35.6AB 0.4A 
 

30.48cm 26.1A 11.0A 38.4A 24.9B 0.8A 0.4A 18.6A 31.6B 0.6A 
 

Mean 24.7 13.7 37.2 35.5 0.5 0.4 19.2 36.3 0.5 
Interaction  
(SM x PS) * NS * * NS NS NS NS NS  

Table 3: Treatment Effect on Peanut Pod Segmentation per Plant

X Values are the average pod segmentation per plants within each block. Y Values are the average combined pod
segmentation for the two study periods. Z Values with the same letter within the same column are not different, LSD,
5%.  NS, *, **, indicate Nonsignificant, Significant at 5% and Significant at 1% levels of probability, respectively for
interaction between seeding methods and plant spacings. YR1= First Year Study Period; YR2 = Second Year Study
Period

cm during the two study periods, and for their
combined values. In similar study, peanut pod
number increased from 10.16 cm to 15.24 cm
plant spacing, and the number decreased from
15.24 cm to 20.32 cm plant spacings, during the
two study periods (Igbokwe and Nkongolo,
1996). The interaction between seeding methods
and plant spacings was significant for marketable
pod numbers during the second study period, and
for the nonmarketable pod number during the
first study period.
3.5 Seed Number
Treatment effect on peanut seed number per plant
is presented in Table 5. The effect of seeding
method on peanut seed number per plant were
significant for single-and double-seeded pods
during the second study period due to the direct
seeding method. The numbers were 22.9 and 98.1
for the singles and doubles, respectively. The
combined seed number averages were significant
for single seeds (22.2), double seeds (80.2) and
triple seeds (1.6) due to the direct seeding meth-
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 Pod Number Per Plant Combine Pod NumbersZ 
 MarketableX Non-marketableY Marketable Non-marketable 

Treatment YR 1 YR 2 YR 1 YR 2 (YR1+ YR2) (YR1+ YR2) 
Seeding Methods  

(SM) 
 
 

Direct Seeding 54.1AW 72.6A 9.3A 7.9A 63.4A 8.6A 
 

Transplanting 52.1A 25.6B 10.5A 7.0A 38.9B 8.8A 
 

Plant Spacings 
(PS) 

 
7.62cm 52.5A 49.4AB 12.5A 4.4B 50.9A 8.4A 
15.25cm 55.5A 57.8A 11.0AB 6.8AB 56.6A 8.9A 
22.86cm 48.6A 53.3A 7.0B 9.4A 50.9A 8.2A 
30.48cm 56.0A 36.1B 9.3AB 9.3A 46.0A 9.3A 

Mean 53.2 49.2 10.0 7.5 51.1 8.7 
Interaction  
(SM x PS) NS * * NS NS NS  

Table 4: Treatment Effect on Peanut Pod Number per Plant

X Values are average marketable pods from 10 selected plants within each block. Y Values are average nonmarketable
pods from 10 selected plants within each block. Z Values are averages for marketable and nonmarketable pods for the
two study periods.  W Values with the same letter within the same column are not different at LSD, 5%.  NS, *, **,
indicate Nonsignificant, Significant at 5% and Significant at 1% levels of probability, respectively for interaction
between seeding methods and plant spacings.  YR1= First Year Study Period; YR2 = Second Year Study Period
Table 5: Treatment Effect on Peanut Seed Number Per Plant

XValues are average seed number per plants within each block. Y Values are averages for combined seed number per
plants for the two study periods. Z Values with the same letter within the same column are not different at LSD, 5%.
NS, *, indicate Nonsignificant, Significant at 5% levels of probability, for interaction between seeding methods and
plant spacings. YR1= First Year Study Period; YR2 = Second Year Study Period

 Seed Number Per PlantX Combined Seed NumbersY 
 Single Double Triple Single Double Triple 

Treatment YR 1 YR 2 YR 1 YR 2 YR 
1 

YR 
2 

(YR1+ 
YR2) 

(YR1+ 
YR2) 

(YR1+ 
YR2) 

Seeding Methods  
(SM) 

         
Direct Seeding 21.4AZ 22.9A 62.3A 98.1A 1.5A 1.7A 22.2A 80.2A 1.6A 

 
Transplanting 20.5A 7.0B 58.5A 36.4B 1.1A 0.5A 13.7B 47.4B 0.8B 
Plant Spacings 

(PS) 
         

7.62cm 20.7A 16.6A 61.0A 67.8AB 0.8A 0.6 18.6A 64.3AB 0.6A 
15.25cm 22.8A 16.2A 65.2A 77.6A 1.1A 1.7 19.4A 71.4A 1.4A 
22.86cm 19.0A 15.1A 53.7A 75.1A 1.2A 1.1 17.0A 64.4AB 1.1A 
30.48cm 21.3A 11.7A 61.9A 48.6B 2.1A 1.2 16.5A 55.2B 1.6A 

Mean 21.0 15.0 60.5 67.3 1.3 1.2 17.9 63.8 1.2 
Interaction          
(SM x PS) * NS NS * NS NS NS NS NS  

od. The 15.25 cm had the highest double seed
number (77.6) during the second study period.
The averages for the two study periods were
highest (71.4) due to the 15.25 cm plant spacing.
In general, the single, double, and triple peanut
seed numbers per plant increased from 7.62cm
to 15.25cm plant spacing, and the number started

to decrease when plant spacing increased from
15.25cm to 30.48cm plant spacing during the two
study periods and for their combined values. This
trend is similar to that reported for the peanut
pod number per plant in Table 4. The interaction
between seeding methods and plant spacing were
significant for single seed number during the first
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study period, and for double seed number during
the study period.
4.0 Conclusion
Data suggest that “Alcorn Patt” peanut cultivar
planted in the middle of June on Memphis silt
loam soil will be ready for harvest by the middle
of November, about 150 days from the seeding
date. This peanut cultivar can be successfully
cultivated on a Memphis silt loam with generally
initial high soil fertility levels without additional
fertilization, if other factors of production are
not limiting. Although the effects of seeding
methods on vine weights, seed weights, pod
segmentations per plant, pod number per plant
(marketable yields), and seed number per plant
may vary with the growing season (study period),
their respective combined values indicate that
direct seeding method will support “Alcorn Patt”
peanut growth and yield components more than
the transplanting method. The 15.25 cm within-
row plant spacing will favor peanut vine growth
and yield potential more than 7.62, 22.86, and
30.48 cm evaluated in these studies. The
significant interactions between seeding methods
and plant spacings towards each of the
parameters evaluated in the studies will vary with
the study period.
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