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Selecting Garlic and Potato Onion Seed Stock
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In a Nutshell:

* lowa vegetable farmers Roxane Mitten, Jon Yagla and Jordan Scheibel wanted to put
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conventional wisdom to the test and investigate if larger seed garlic and potato onions

produce larger yields compared to small or medium seed.

* Mitten and Yagla wished to investigate the role of seed garlic head size on harvest metrics.

Cooperators

Roxane Mitten - lowa City

Scheibel was interested in a slightly di erent question: do di erently sized cloves from the

same, large head produce larger or smaller yields?

Jon Yagla - lowa City

Jordan Scheibel - Grinnell

» All three producers assessed the e ect of small, medium and large potato onion bulbs on

yield and survival.

Key Findings:

Funding

- Mitten and Yagla both found that using large garlic heads for seed produced greater yields Ceres Trust
than small heads. Mitten also found that large heads outperformed medium heads. Scheibel
found no di erence in the marketable weight of garlic grown from di erent sized cloves of

large heads.

- Mitten and Yagla also both found that large potato onion bulbs produced larger yields than
small bulbs. Scheibel found no e ect of potato onion bulb size on yield.

BACKGROUND

Garlic and potato onions are both bulbous
alliums that grow from a single planted
garlic clove or potato onion bulb.  ough
they are perennial plants, both are typically
raised annually by harvesting the whole
plant in mid-summer and replanting
individual cloves or bulbs in the fall. Many
farmers chose to save some of their own
garlic and/or potato onion crop each year
for replanting because it is simple to do
so and more cost-e ective than buying
new seed stock each year. Conventional
wisdom and horticultural research*? say
to use the largest garlic heads and potato
onion clumps as seed stock to maximize
yield the following year. However, larger
garlic and potato onions are also more
attractive to customers, so reserving the
largest individuals for seed may take away
from the marketability of the crop.

lowa vegetable farmers Roxane Mitten,
Jon Yagla and Jordan Scheibel wanted to
put conventional wisdom to the test and
investigate how the size of planted garlic
and potato onions a ect yield. Before
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Jon Yagla's potato onion bed. Photo taken July 16, 2022.
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the trials, Yagla commented, “Having a better understanding
of how garlic bulb sizes a ect yields and quality of bulbs may
lead to a signi cant change in how | distribute di erent sizes.”
Similarly, Scheibel noted that “If we nd that smaller seed pieces
can be planted and achieve similar yield and quality to larger
seed pieces, we will be able to sell more of the premium size and
quality of our crop while maintaining our seed stock. e result
would be increased sales from our garlic crop without increasing
production area.”
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e trial was also an opportunity for some of the cooperators
to try a new crop as neither Mitten nor Yagla had grown potato
onions before. Potato onions, also called multiplier onions, are
bulbous alliums that produce 6-15 bulbs per cluster.! ey have
golden yellow skins and pale yellow to white bulbs. ey can be
harvested for spring onions or for bulbs and they taste like mild
onions. One of Mitten’s goals for the trial was to gain “a better
understanding of how potato onions can be grown for market
and an increased interest in perennial alliums on the farm.” = Na o =) -
Scheibel, who has been growing potato onions for several years = RIESEE st o SpmL 80-19.9
primarily to sell to a seed company, noted that “growing as much k- 0.
premium size seed as | can is important. | otherwise do not have
a market for small seed pieces, unless we can determine through
this trial that they could be replanted to produce larger bulbs the
next season.”
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ough all cooperators hoped to nd that seed size does not Roxane Mitten's seed potato onions sorted by weight. Photo taken Nov. 3, 2021.

a ect yields, they went into the experiment expecting that it
would. Mitten and Yagla hypothesized that marketable garlic
yield, proportion of large and medium heads, and survival rate
of medium seed stock would be greater than yield and survival
rate of small seed stock but equal to large seed stock. Scheibel
hypothesized that large garlic cloves and onion bulbs would
produce larger yields than small cloves.

METHODS
Design

Plant spacing and management at all three sites for garlic is
described in Table 1 and for potato onionsin Table 2. Cooperators
established treatments by weighing their garlic heads (Mitten
and Yagla) or garlic cloves from large (2-2.5 in. diameter) heads
(Scheibel) and potato onion bulbs (all) and dividing them into
small, medium and large weight classes. All cooperators planted
the alliums in late October or early November 2021. Cooperators
replicated each size class four times for a total of 12 plots (3 size
classes x 4 reps) at each site. Size class treatments were assigned
randomly to single plots within each block of replicates.

Measurements

Cooperators recorded survival rate and yield by count in
each plot. Survival was de ned as successfully overwintering
and producing heads, and survival rate was calculated as the
proportion of surviving heads to total cloves/bulbs planted. Yield

One of Jordan Scheibel’s potato onion plots in spring. Note the multiple bulbs and stems
already forming. Photo taken May 2, 2022.
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TABLE 2. Potato onion treatments and management among farms in 2022.

YAGLA

MITTEN

SCHEIBEL

Type

From Scheibel

From Scheibel

Saved clusters, originally purchased

from Southern Seed Exposure

Small treatment

Plant bulbs weighing <= 10 g

Plant bulbs weighing 8.0 -14.9 g

Plant bulbs weighing 11-23 g

Medium treatment

Plant bulbs weighing 15-21 g

Plant bulbs weighing 15-23.9 g

Plant bulbs weighing 23-34 g

Large treatment Plant bulbs weighing 30-51g  Plant bulbs weighing 24-38.9 g Plant bulbs weighing 34-45 g.
Reps 4 4 4
Number of rows in plot 1 1 3
In-row spacing 8in. 8in. 8in.
Between-row spacing 10in. 8in. 8in.
Plants per plot 12 12 12
Planting date Nov. 3, 2021 Nov. 3, 2021 Oct. 29, 2021
Flower heads topped June 9, 2022 June 10, 2022 Not recorded
Harvest date July 16, 2022 July 11, 2022 July 8, 2022
Mulch 3in. shredded leaves 2 in. shredded leaves White plastic
Irrigation None Hand watered June 20, 2022 Drip Irrigation
Prior to tillage and laying mulch,
Beds prepared with mix of applied 13-0-0 poultry pellets at
Fertilization None compost and composted 75 Ib./acre and 24 Ib./acre copper
manure prior to planting sulfate, 18 Ib./acre boron, 12 Ib./acre
zinc sulfate
TABLE 3: Garlic yields from Yagla's, Mitten's, and Scheibel's trials.
TOTAL MARKETABLE MARKETABLE HEADS
TREATMENT YIELD (g) SURVIVAL RATE (%) (count)
Small heads 571.0 b* 99.0 a 23.8 a
Medium heads 872.0 a 99.0 a 235 a
Yagla
Large heads 945.0 a 97.9 a 23.0 a
LSD (95%) 321.7 4 2.1
Small heads 120.0 c 85.4 b 4.8 b
Medium heads 640.0 b 96.9 ab 18.3 a
Mitten
Large heads 1760.0 a 100 a 23.3 a
LSD (95%) 260.0 6.2 7.6
Small cloves 336.0 a 77.1 a 9.3 a
Medium cloves 337.0 a 87.5 a 10.5 a
Scheibel
Large cloves 298.0 a 77.1 a 9.3 a
LSD (95%) 181.0 10.5 35

*Within a column, when the di erence between any two averages is greater than or equal to the corresponding least signi cantdi erence (LSD), the averages are
statistically di erent at the 95% con dence level and do not share any letters. If the di erence is less than the LSD, the averages are statistically similar and share

at least one letter.
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FIGURE 1. Large, medium and small heads as a proportion of total yield (count)
of marketable garlic from the seed size treatments in Yagla's and Mitten’s trials.
At both farms, planting cloves from small heads was more likely to result in
small heads produced than planting cloves from large heads. Scheibel did not
report counts or weights of the three head size groups.

At Scheibel’s, marketable yields were the same across all three
clove/bulb size treatments. Neither the number of marketable
heads nor the total marketable weight varied signi cantly
across treatments (Table 3). Since they tested slightly di erent
questions, together the results from Scheibel’'s garlic trial and
Yagla’s and Mitten’s garlic trials suggest that garlic head size but
not individual clove size a ect garlic yield. Using larger garlic
heads for seed stock results in larger yields and larger garlic
heads, but any size clove from within the larger garlic head may
be planted to achieve this result.

Potato onion yield

Yagla and Mitten both found that potato onion bulb size a ected
both marketable weight and the number of marketable bulbs.
In contrast, Scheibel found no di erences in yield by weight or
number of bulbs between his small, medium and large potato
onion treatments (Table 4). Both Mitten and Yagla planted twice
the number of potato onion bulbs for this trial than Scheibel,
so the results could also be in uenced by increased explanatory
power in their experimental design.

Yagla found that marketable bulb weight and number of bulbs
were not di erent between the large and medium treatments,
but both the large and medium treatments had greater yields and
number of bulbs compared to the small bulb treatments (Table
4). Mitten found that both total weight and number of bulbs were

FIGURE 2: Large, medium and small bulbs as a proportion of total yield (count)
of marketable potato onions from the seed size treatments in Yagla's and
Mitten's trials.  ere were no statistically signi cantdi erences between the

number of bulbs in any size category between treatments in either cooperators
trial. Scheibel did not report counts or weights of the three bulb size groups.
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Roxane Mitten harvesting potato onions. Photo taken July 11, 2022.
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greatest in the large bulb treatment and greater in the medium
bulb treatment than the small bulb treatment. Neither Yagla nor
Mitten found signi cant di erences in the proportion of bulbs
that were small, medium and large between the treatments
(Figure 2).

CONCLUSIONS AND NEXT STEPS

e combined results of each cooperator reinforce the
conventional wisdom that the largest garlic heads and potato
onion bulbs should be saved each year to maximize yield the
following season. e size of garlic cloves from large heads, in
contrast, may not a ect yield. ough it might be tempting to
sell large garlic heads and onions that are more attractive to
consumers, Yagla and Mitten concluded that they would continue
reserving their largest alliums for next season’s seed stock. Yagla
commented “I will trust that planting my largest heads is worth
it.” Mitten re ected that this trial was important because “some
other generally understood growing ‘facts' are not true for lowa.

erefore, this was helpful to verify for seed selection.”

Yagla and Mitten learned a lot about growing a new crop, potato
onions, through this trial. Yagla is excited to continue growing
potato onions in the future but will continue to experiment to

ne tune his seeding rate. “ is trial really made me think about
how spacing impacts yield. | will increase my spacing and use
large and medium sized bulbs for seed stock.” Mitten re ected
that while she was glad to have tried it, “I do not think this is an
onion | choose to grow for market.”

Jon Yagla weighing garlic heads from the trial.

TABLE 4: Potato onion yields from Yagla's, Mitten's, and
Scheibel's trials.

TOTAL MARKETABLE
MARKETABLE HEADS
TREATMENT YIELD (g) (count)
Small 407.3 a* 27.5 a
Medium 955.0 b 74.0 b
Yagla
Large 1243.8 b 1015 b
LSD (95%) 332.2 40.5
Small 359.3 a 35.0 a
Medium 721.5 b 68.5 b
Mitten
Large 994.5 c 98.8 c
LSD (95%) 111.2 12.9
Small 1453.0 a 98.3 a
Medium 1317.0 a 101.8 a
Scheibel
Large 1090.0 a 57.5 a
LSD (95%) 681.0 83.6

*Within a column, when the di erence between any two averages is greater
than or equal to the corresponding least signi cantdi erence (LSD), the aver-
ages are statistically di erent at the 95% con dence level and do not share
any letters. If the di erence is less than the LSD, the averages are statistically
similar and share at least one letter.

APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS

FIGURE A1. Example of experimental design used by Yagla, Mitten and
Scheibel, which included randomized replicated plantings of each size of garlic
clove or head. s design allowed for statistical analysis of the results.
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FIGURE A2. Mean monthly temperature and rainfall during the study period and the long-term averages at the nearest weather stations to each farm.”! A) lowa City
(Mitten, Yagla); B) Grinnell (Scheibel).
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PFl COOPERATORS’ PROGRAM

PFT’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects.
The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs.
If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan(@practicalfarmers.org.
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