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Frost-free days:
our growing
season
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Growing season in
Louisiana






Size uniformity
= desirable
attribute for
fresh market
and processing




Over a year
ago, during the
great panic
buying of 2020




My job description:

1. How does storage root formation work?
2. Translate knowledge to practice




Key development stages

! JEBWLEN

ment Storage root formation Initial bulking Mid-season Harvest
3-10 days (SR1) 13-20 days (SR2) 30-40 days (SR3) 55-65 days (MS)  110-130 days (LS)

Figure 1. Key developmental stages in sweetpotatoes grown under optimum conditions.

U (RUIGISE; S st_orage roots Is The size and shape of storage roots are determined
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Seed System (USA)

In the 1980s and 1990s

Evidence was
building for role of
viruses in reducing
yield and quality




Seed System (USA)

Virus-tested
‘ {
, b 4 Virus infected
e

Benefits of virus-tested foundation
seed: Quality




Seed System (USA)

Virus tested (VT)
plants

Hill selection Virus testing are used for
propagation



Seed System (USA)

Virus tested
“mother plants”
are maintained
long term in
VItro




Seed System (USA)

November to May

- VT plants grown in greenhouses
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May to October

- VT greenhouse plants grown in field



Seed System (USA)

Harvest: August to November

- VT foundation seed is harvested



Seed System (USA)

Curing: 29 C,
85% RH

Storage: 15C,
85% RH




Seed System (USA)

Farmers pick
up VT
foundation
seed
starting in
February




Production — Producing quality plants

Plant production
starts in March
for commercial
production




Production — Producing quality plants

Storage roots
produce sprouts
starting at 15 days
with temperatures
> 20C and higher




Production — Producing quality plants

Seed and plant
increase:; near Merced,
California April 2017



Production — Producing quality plants

Plants are ready to
be cut after 45
days, starting as
early as May




Production — Producing quality plants




Production — Producing quality plants

Good quality plants
that are uniform as
essential for
productivity




Production — Producing quality plants

“The best plants are
20 to 30 cm long and
have eight or more
leaves”




Production — Producing quality plants

Transplant
survivability &
stand study
(Chase, La,
2005)




Production — Producing quality plants

Transplant
survivability &
stand study
(Chase, La,
2005)




Production — Producing quality plants

Response of
sweetpotato to
transplant
treatments, Chase,
La 2005.

Yield: 200 bu/ac = 11,208 kg/ha




Production — Producing quality plants

Three planting techniques were examined: vertical, flat and V-shaped (see Figure 2).

Horizontal
planting
requires

longer plants S ——

The experiments showed that large improvements in sweetpotato root quality could be obtained

.
A l I St ra | I a with the flat planting technique (see Figure 3 and 4). This was thought to be due to the developing
sweetpotatoes having more room to expand when planted flat, resulting in far less bending and

twisting.

Figure 3. FI;{ ; Figure 4. Vertical planting

The major concern with the flat planting technique is the impact of temperature in the hotter mo
and rapid loss of soil moisture when the cutting is planted flat on the top of the hill.

By comparing two flat planted configurations (25 mm and 50 mm deep) with vertical (seedling) and
v-shaped planting. Figure 5 shows there is a reduction of potential marketable root numbers on the
shallow flat planted cuttings. This reduction in potential marketable roots is thought to be due to
high soil temperatures in the top 26 mm (see Figure 6).




Length of
cutting

Production — Producing quality plants
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Takuji Kostimizu and Midori Nistipa: On the relation between the distribution of
free-auxin in the young sweet potato plant and its root-tuber formation.
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Fig. 1. Diagram of the distribution of free auxin (dotted) in the body of the young sweet
potato plant Ay A,.... orders of node bearing the close leaf; By, B,....
node bearing the open leaf.
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Production — Producing quality plants

L t h f Adventitious root primordia formation and
e n g O development in stem nodes of ‘Georgia Jet’
sweetpotato, [pomoea batatas’

L]
‘ ' I l | I I l g Jun Ma?*?, Reni Aloni, Arthur Villordon®, Don Labonte?®, Yanir Kfir’, Hanita Zemach?, Amnon Schwartz®, Leviah Althan? and Nurit Firon®?

Hevelop from adventitious
-t of nodal position on AR

1formed at different nodal

d they are well developed
r of AR primordia detected

the stem, determining the
ystems and develop better
zan serve for studying the

eetpotato

nergy on marginal land
ithstand adverse abiotic
011).

logical process in sweet-
elopment. Storage roots
on of a vine (stem) cut-
white adventitious roots
hese roots subsequently
attern and develop into
y lignified (Togari, 1950;
Firon et al., 2009). Wide
Jeetpotato cultivars, and

FIGURE 7 Representative nodes 3 to 13, in order, showing effect of nodal position on morphological char-
acteristics of adventitious root (AR) 14 days after isolated nodes were planted in sand. Each nodal position ultivar, and is attributed

i 3 3 e g e I, and soil
analyzed consisted of eight replicates (each replicate included one stem node with one leaf and one axil- 3514 The propsga.

lary bud, planted in sand). Node positions could be divided into three groups according to the number imordia, which are pre-
=r plant’s developmental

and lengths of ARs formed at the node at day 14. (A) Mean number (+ SE) of ARs per node, on both sides potato ARs as well as the

further development are

of the node. (Student’s t-test: group 3 and group 2, t =4.07, df =7, P < 0.01; group 2 and group 1, t =9.44,
df =4, P <0.01). (B) Total length of the ARs per node for both sides of the node (means + SE, group 3 and
group 2, t=5.51,df =7, P <0.01; group 2 to group 1, t = 3.34, df =4, P < 0.05). (C) Scale bar = 2 cm (in C).

m Initiated
ODeveloped Group 2
@Total m - a i

L 1f
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Node number

FIGURE 6 Sweetpotato adventitious root primordia number and developmental stage at different nodal
positions. Each nodal position (3 to 15) consisted of six replicates, and the root primordia per node were
counted. Node positions could be divided into three groups according to the root primordium number
and developmental stage. Values are means + SE; total root primordia number in the three groups were
analyzed by Student'’s t test: group 3 and group 2, t = 5.55, df = 9, P < 0.01; group 2 and group 1, t=7.97,
df =4, P <0.01. Initiated: root primordia before formation of distinct vascular tissue, developed: root primor-
dia with distinct vascular tissue, total: total number of root primordia (initiated + developed) per node.

Primordia nu




Production — In-row spacing

Table 1. Storage root yields of ‘Beauregard’ sweetpotato grown under various in-row spacing regimes in Louisiana.

In-row spacing (cm)¥

20/22 30 38/40 20/22 30 38/40 20/22 30 38/40
Dates? Yield grades (t-ha™)
Planted Harvested U.S. #1 Canner Jumbo

8 May 1990 27 Aug. 1990 21.5 19.4 20.8 I1.1 10.1 8.2 6.0 7.6 7.7
29 May 1990 18 Sept. 1990 30.9 25.0 20.9 9.8 16.7 11.9 1.3 1.7 5.1
3 July 1990 29 Oct. 1990 13.4 12.7 14.4 10.2 10.4 8.1 0.1 0.5 1.3
4 June 1991 18 Sept. 1991 253 22.3 222 12.4 11.0 9.3 3.9 3.7 6.5
21 June 1991 8 Oct. 1991 30.2 29.2 28.3 15.2 11.6 9.1 34 7.9 0.4
10 July 1991 4 Nov. 1991 19.3 21.8 18.0 14.3 10.9 8.8 1.3 2.1 2.7
27 May 1992 10 Sept. 1992 343 38.0 36.9 17.9 14.7 14.2 23 52 6.8
16 June 1992 29 Sept. 1992 24.6 253 22.8 11.7 10.5 10.1 0.2 0.9 1.1
29 June 1992 20 Oct. 1992 26.1 25.4 238 12.1 14.7 15.2 2.2 1.2 0.9
6 June 2002 15 Oct. 2002 339 31.3 323 11.1 8.0 7.8 6.7 7.0 8.6
22 June 2007 5 Oct. 2007 14.6 16.5 133 14.8 10.0 10.0 7.0 3.0 5.0
20 May 2008 28 Aug. 2008 12.1 10.8 13.9 8.8 12.1 10.3 0.0 23 1.8
12 May 2010 3 Sept. 2010 41.1 321 24.0 19.5 14.1 10.0 0.0 0.0 7.3
20 May 2010 9 Sept. 2010 25.4 20.6 18.3 20.6 14.2 9.5 6.4 5.3 24.5
27 May 2010 15 Sept. 10 21.3 222 235 26.1 17.0 10.5 3.7 0.0 4.4
3 June 2010 4 Oct. 2010 27.4 13.7 14.4 222 17.0 13.9 8.7 227 6.1
9 June 2010 13 Oct. 2010 11.8 10.2 10.6 14.9 9.4 8.6 5.0 94 6.4

“Storage root yield data for planting dates in each of 1990 and 1991 were collected by Mulkey and McLemore (1992). Data for planting dates in 1992 were
collected by Mulkey et al. (1994). All other data were collected by A. Villordon. In-row spacing for 1990 to 1992 =22, 30, and 38 cm; in-row spacing for trials
between 2002 and 2010: 20, 30, and 40 cm. Growing conditions are described in “Materials and Methods.”

YU.S. #1 =5.1to 8.9 cm diameter and 7.6 to 22.9 cm in length; canner = 2.5 to 5.1 cm in diameter and 5.1 to 17.8 cm in length; and jumbo = larger than both groups
(U.S. Department of Agriculture, 2005).




Production — Planting

Planting: May to
June




Production — Land preparation

Considerations:

« Sufficient
drainage

« No compaction
in the root zone




Production — Planting

“For best stands...supply
approximately 200 ml of
water to each plant when
planted...”
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Root
development
at 30 to 40
days
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Production - Harvest

Harvest:
August to
October




Production - Harvest




Production - Harvest

TR TR TR TS ww“"

Manual
harvest is
also being
used




Production - Harvest

Sweetpotato
(“Okinawa)
narvester and
packing, near
Hilo, Hawall




Production - Harvest




Postharvest - Curing

Curing:

« 29C

« 85% RH

« 5to 7 days




Postharvest — Long term storage

Long term
storage:
« 15C
 85% RH
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Postharvest — Packing




Postharvest — Transport




Postharvest - Quality

Optimal curing
conditions do not
substitute for
observing

good harvesting and
handling practices
(Steinbauer and
Kushman, 1971)




Postharvest - Quality

After curing: | % Weight Loss
benchmarking weight "
loss due to
mechanical handling

« Manual harvest — no skinning and bruising
« Conventional — mechanical harvest

« Conventional + drop — bruising and skinning



Postharvest - Quality

2011 storage studies:

- Storage roots were
dug by hand and
skinning and wounding
were simulated




2011 storage
studies:

- Storage roots
were dug by
hand and
skinning and
wounding were
simulated

Postharvest - Quality




Postharvest - Quality

Storage root loss after three months in storage

% Storage root |oss

No bruising Bruised




Effect of Temperature

Question: Assuming
optimum soil moisture
and nutrients, what
else can influence
yield?




Effect of Temperature

Day 20 25 30 35 40 Celsius

Night 12 17 22 27 32



Water Management

PnnC'ple Of water AVAILABLE SOIL WATER VS. TEXTURE
management in
SweetpOtatO
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Ley, T.W., R.G. Stevens, R.R. Topielec, il TETURE Cliss
and W.H. Neibling. 1994. Soil monitoring
and measurement. Published Dec. 1994 b Y Figure 2. Available soil water vs. soil texture showing estimates of field capacity, permanent wilting point.
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Water Management

Irrigation
management under
drought conditions:
An example from
2010

U. S Drought Monitor  v.2%,210

Intensity: g

[ ] DO Abnormally Dry )elineates dominant impacts
[] D1 Drought - Moderate ops, pastures,
[l D2 Drought - grasslands)
W O3 Drought - e H = Hydrological {water)

W O4 Crought - i

= on broad-scale conditions.
See accompanying text summary

Released Thursday, July 22, 2010
Author: Anthony Artusa, NOAA/NWS/NCEP/CPC

http://drought.unl.edu/dm
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Irrigated plots (2010)

Irrigated vs non




Water Management

With irrigation
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Management

Soil moisture variability within a row
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At end of
39 U.S#1
At middle of
12 U.S. #1




No Irrigation
Planted 5/12; Harvested 9/7

Enlarged
laterals




Salinity — Relative Tolerance

Crop Tolerance Threshold Rating
based on dS/m

Seed cotton T
Cotton yield 7.7

Source: https://www.fao.org/3/y4263e/y4263e0e.htm
Threshold = maximum soil salinity that does not decrease yield below non-saline conditons
T=tolerant; MS=moderately sensitive; S=sensitive



https://www.fao.org/3/y4263e/y4263e0e.htm

Nutrient Management

After determining
rates, placement is \]"’
critical S—
4\\ placement
& ®



Nutrient Management

Managing Nitrogen Phosphorus

phosphorus vs. - | | | -

nitrogen Very mobile in the soil | Relatively immobile in
the soll

Can be applied pre- Best applied pre-plant,
plant or side-dressed Incorporated in the soll

Leaches easily with rain | Tied up in the soll




Nutrient Management

N rate on Beauregard

Nitrogen rate on
Beauregard
(Chase, La, 2003)
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Mo Fert 0 kelha 50 ke/ha 100 ke/ha 151 kg/ha

ml5]1 mCanner Jumbo TMY

Yield: 200 bu/ac = 11,208 kg/ha

Soil organic matter: 1.25%




Nutrient Management

SOIL ANALYSIS

SOIl analySIS data. Chent ' RepotNo:  16-083-1179

Sweet Potato Research Station Arthur Villordon Cust No: 1747

Arthur Villordon Dats Printsd: 03/24/2016
(Chase, La, 2016) [peee ome e 03222018
] ] Chase LA 71324 PO:

Page : 50f 12

Lab Number : 21405 Field Id : Sample Id : F7

( SOIL TEST RATINGS Calcidsded Caion |
Test Results Low Medium Exchange Capacity
e |

Soil pH
Bufter pH

52
6.7

“*uSaturstion
34 pom ‘“sat  meq
36 pom K 14w

503 ppm | 4456 30

17 pom Mg 10
10 pom ] H a2
0.1 pom |— | o
0.6 ppm

221 ppm I

131 pom |

1.0 ppm
55 pom I

1.4% ENR 72
5 pom
3 ppm

§l5 sssssasssss?:!

:




Nutrient Management

Phosphorus test, Field 6
(Chase, La, 2016)




Nutrient Management

Response of
four varieties to
four P205 levels
(Chase, La,
2016)

P205 & Total Marketable Yield (2016)

50 Ib-bufac

BX ORL

Yield: 200 bu/ac ~ 11,208 kg/ha 0 m67m 134m 195 kgfha P205

Soil test: 34 ppm P




Nutrient Management

Sn\::?.t: Potato Research Station ;:llr::l[ \:.-’iII::nldon Cust No:
E . Arthur Villordon Date Printed: 04/28/2017
SO | I an aIyS I S d ata P.O. Box 120 Date Received 04/27/2017
Chase LA 71324 PO:
(Chase’ La’ 2017) Page : 2of6 )

Lab Number : 15582 Fleld Id : Sample Id : S1B

SOIL TEST RATINGS Calculated Cation
e [ Medium | _Gplimum) Exchangs Capacty

s
Buerpn [ [ ]
| Phosphorus®) | M3 [ 47pom |
[Potmssium0 [ wa | 350om |
calcium (G0 [ w3 [ 435pom |

[MagnesiumMi@ | w3 | 90 pom | s
[Sufw® | w3 | 13ppm |

[Boon® | m3 | 02ppm |

[Coppercw | M3 | 04ppm |

[ronFe» | M3 | 256pom |
| Manganese tm | M3 | 214ppm |

Zinc (Zn} 1.0 ppm
[Sowmtw | wo |30 oom |
Soluble Salts I




Nutrient Management

Potassium test, K20 rat total ketable yield
Fleld 6 (Chase, La rates on total marketable yie

2016)
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BX
Yield: 200 bu/ac = 11,208 kg/ha m 168 m 224 kg/ha K20




Nutrient Management

Boron StUdIeS’ Field 6 Sweetpotato B rate study
(Chase, La, 2020) Total marketable yield

Bayou Belle Beauregard

Yield: 200 bu/ac =~ 11,208 kg/ha

0 m1.1m2.2173.3 kg/ha B

Soil B test = 0.2 ppm



Nutrient Management

Sulfur studies, Field 6
(2019)

Yield: 200 bu/ac =~ 11,208 kg/ha

Sweetpotato S rate study
Total marketable yield

[}

m
.

=
L
=

Q

[Tp]

Bayou Belle Beauregard Bellevue

0 11 W22 1133 kg/ha S

Soil S test =8 ppm



Thank
you

Funding support from the Louisiana Sweet
Potato Commission is gratefully
acknowledged.



Weed management

Insect management

itional Resources

Effective weed management is a critical aspect tosuc- | and are stated on individual product labels. Read and
cessfil sweet porato production since weeds compete | consult all product labels prior to use.

water and sunlight and impair crop
and quality. Commercial producers largely rely on her-
bicides ro combar troubl e weed species. Herbicide
applications in conjunction with timely cultivation can
efectively reduce nperition, improve harvest

r and environmental conditions can
greatly affect herbicide performance, Herbicide labels
should always be consulted for activity on weed spe

Soil insects can pose serious problems in Louisiana sweet

ato production.

The majority of insect damage in sweet potatoes occurs
on the root surfaces and consists of unattractive scars and
holes. The market tolerance for this cosmetic injury is very
low, and even minimal insect damage can drastically affect the
marketability of the crop.

Proper insect management requires the use of several
‘management strategies aimed at protecting the crop and

Research has indicated thar addition of ammonium
sulfate to herbicides such as glyphosate can be benefi
cial when “hard water” conditions exist. Proper no
selection and sprayer calibration are also important
factors in maximizing herbicide activi

potatoes. Effectis -d management can be aided by

ultimately ensuring economic sustainability. An integrated
pest management program includes cultural practices such as
rotation, use of scouting and treatment thresholds and
chemical control options. It is a challenge for a sweet potato
producer to achieve the full potential of an ins nagement
program, because many biological and environmental factors
influence the sweet potato plants and the pests. Knowledge and
identification of key insects is a critical first step in sweet potato
pest management
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