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FOCUS

Conservation Agriculture for
Commercial Vegetable
Home Gardens



What is a Commercial
Vegetable Home Garden?

No more than 200
square meters
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What is
Conservation
Agriculture?







VICD

Minimum soil disturbance

NO tillage
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mCD

Conﬁnuous mulch
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RESULTS

Paired ‘t’ test

« Conservation Aariculture
« Conventional Tilled




USAID FRZE50001:

FROM THE AMERICAN PEOPLE A The U.5. Government's Global Hunger and Food Security Initiative

AMERICAS




A\
USDA .’:.NIFA
= = 4

United States of
America




WASHINGTON

uyueseco
= "\,,
H =i
i '/\\/’—«,///\\
NORTH BN )
DAKOTA e VAN
MONTANA ; \ NG
I MINNESOTA i “\o» ( P
: R Ottawa Montreal / L
; \ ® o = \
\ = IQ.‘ - N
SOUTH WISCONSIN \ ; MAINE N N ovA st
DAKOTA \ s - v
OREGON MICHIGAN oronto s ‘
IDAHO | G NH
WYOMING / ) NEW YORK
Chicago Y MA
JOWA og \\/’ : :
NEBRASKA 3 CT Ri
ILLINOIS
. OHI0 PENN :
i . oPhiladelphia
NEVADA United States INDU\NA‘ MD elp
UTAH oE (INJ
COLORADO KANSAS WEST ’ ;
San Francisco MISSOURI VIRGINIA
(o]
KENTUCKY. VIRGINIA
CALIFORNIA 8 :
1 olas Vegas N
OKLAHOMA TENNESSEE " s
) cA@INA
Los Angeles ARIZONA A
| NEW MEXICO MISSISSIPPI SOUTH
San Dieg Dallas C’.*RO LINA
o~ @ ALABAMA
N TEXAS ‘ GEORGIA
{ LOUISIANA i
\ — o
S N\ Houston
&
% \
G,
o FLORIDA
5,
) - Gulf of
Google

Mexico



North Caralina-Agricultural and Technical State

University, Greensboro, North Carolina

Sulhvan S'

Stedman St}

Laurel Sr

STEM Eerly :
College atINC

—

&3 Cooper Hall

- NorthCaroIma
’Agrlcultural

15

BN Benbow, R

Department;of.

B Aerospace;Studies™

b

®

p—

A&y Student Center J

-

John W Mitchel [ Dr“ 3

Corbett Sports Center,

=9}

.
»
:

g i




orth. Carolina A&T State University

—




Yield of PepperandTomatoin 2013 and 2014
(Edralin et al, 2015)

Table 5. Summer 2013 Vegetable Yield. Table 6. Summer 2014 Vegetable Yield.

Conservation

Conservation

Aari No - till Tilled . No - till Tilled
gric Agric

Winter Winter
Tomato * 9.40° 6.67° 6.43> Tomato * 6.74>  8.87° 9.14°
Pepper 7.41 6.47 5.85 Pepper 1.40 0.94 1.14

+ A . i
*Means under each vegetable having the same letters are not significantly Means under each vegetable having the same letters are not significantly

different at 5% level of significance as indicated by Fisher’s protected

different at 5% level of significance as indicated by Fisher's protected
LSD test.
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HONDURAS AND GUATEMALA

(Reyes, 2014)

#+/Table 1. Yield of vegetables in mulch and no-mulch treatments.

Average yield | Sample Paired t-test|
Vegetable (kg'ha) size | Guatemala | Honduras | Guatemala | Honduras Two
0 countries
CA CP CAvsCP |CAvsCP | CAvsCP | CAvsCP | CAvsCP
Brocecoli | 11935 | 5735 2 ns(0.723)
Chard 2835 | 3125 1
Lettuce 2215 | 2723 1 ns(0.642)
Radish 2748 | 2479 2 ns(0.500) n=10
Bean 1118 951 3 ns(0.367)
Cucumber | 17947 | 19632 1
Onion 11955 | 5735 4 ns(0.052) *0.001)
Lettuce 10842 | 5538 4 ns(0.068) o=33
*(0.0001)
Bean 3674 | 3606 8 ns(0.816) n=25
Corn 2585 | 2540 2 ns(0.500)
Cucumber | 14485 | 12319 7 ns(0.052)

Note = statistically significant at 3%
the number i parenthesis is the probability associated with the t-test
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CONSERVATION AGRICULTURE IN COMMERCIAL VEGETABLE
HOME GARDENS: A POTENTIAL CONTRIBUTION TO FOOD
SECURITY IN SUB-SAHARAN AFRICA

'Tewodros T. Assefa, Graduate Student, Department of Enersy and Environmental System, North Carolina A & T State University, North Carolina, USA
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The average cabbage yield
(Fig. 19) in CA (1.0440.83
t/ha) was significantly lower
(a=0.05) than in CT
(1.95+1.67 t/ha) (47%
reduction). One of the
potential reasons could be
because of nitrogen stress
due to the mulch cover.

(Assefa et al, in review)

451
4.0
3.51
3.04
25+
2.0
15+
1.0+
05 -

Yield (t/ha)

Cabbage

X

0.0-

[(]ca
CJcr

Fig. 19: Cabbage yields for the first cropping cycle (2016)
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The average sweet potato 25.0 1 Sweet potato
yields in CA (15.9045.59 T
t/ha) were significantly 20.0 1 N
higher (a= 0.05) thaninCT = _ “
_(10.14ﬂ.96 t/ha) (57% 8 150 3 O ca
increase). - ) T
(Assefa et al, in review) = & 1007 T X [l ca
L
5.0 1
0.0 4

Fig. 20: Sweet potato production for the first dry season (in 2016) in Ghana



—~Ghana

IDE Ghana has included CA as
part of its practice in its scaling
up projects on vegetable

home gardens (Kiger 2016, email)
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The average garlic and
tomato yields in CA were
significantly higher (a= 0.01)
than in CT. No significant
difference in Onion yield

(Assefa et al, in review).
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Fig. 12: Garlic (Dangishita and Robit) and Tomato (Robit) vields (harvested in 2016)
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Fig. 13: Onion (Dangishita) vields for the second cropping cycle (harvested in 2016)



E thiopia

About 60 farmers are
applying CA
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Tamata Cabbage Caulif lower Cummber

* Yields significantly higher with the improved practices in comparison
with the farmers (fig 1).

* The benefit-cost ratios range between 2.5 and 3.5 with improved
practices, indicating a high return on cash investments (fig 2).

tan/ha

=
(=

N

(Sulav et al, 2018)

OTL(CA + 1PV} BT2 [Farmers' practices()

Fig 1: Yields {fon'ha) differences between improved and farmers’ practices




Nepadal

Till end of December 2017/,

altogether there were 13,153
households are using the CA + [PM
technologies. (Email: Sah 2018).
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activity in sandy soils of Cambodia
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Abstract The years of intensive tillage in Cambodia have
caused significant decline in agriculture’s natural resources
that could threaten its future of agricultural production and
sustainability. Conventional tillage could cause rapid loss of
soil organic matter, leading to a high potential for soil degra-
dation and decline of environmental quality. Hence, a better
and comprehensive process-based understanding of differen-

conservation agriculture (17.1 + 6.3 to 89.3 + 402 Mg ha ')
compared with conventional tillage (18.8 = 6.4 to
63.8 +27.7 Mg ha"). Our results showed that manual weeding
in all cropping seasons was significantly reduced by about 35%
in conservation agriculture (169 = 23 to 125 £ 18 man-day ha ),
which can be aftributed to existing cover crops and surface
mulch. Overall, our results suggest that in smallholder commer-
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ble Yields in the fourth growing season for CA and CT, Siem Reap,
Cambodia 2014.~(Edralin et af, 2017) Y

Village Conservation agriculture ~ Conventional tillage
———————————————————— Mg hat ---------mmmmmmmeeam
Trabek Village 30.292 28.80°
yard long bean
Srat Village 30.042 23.04b
eggplant
O Village 24.712 22.840
eggplant

* - within each tillage treatment, means having the same letter are not significantly different at the 10% level
of probability as indicated by Fisher’s protected LSD test.
ns - not significant at 10% level.

Management pValue=0.06, Irrigation pValue=0.22, CV=7.4%




Conclusion:

Conservation Agriculture on Commercial
Vegetable Home Gardens

It Works!!!!

@ Manuel R. Reyes @

Kansas State University
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