Do sustainable intensification practices reduce crop damage?
Evidence from the maize-based cropping systems in eastern Uganda JL

Simon Peter Okiror*12¢, John llukort3, Claire Ashaba!, Patrick Okello*, Herbert Talwana!, Johnny Mugisha!, Konstantinos Karantininis® S L u

N\ ."\..' - .;. R _'.‘" ‘ -":.‘. r
O AR b
{ WEBUILD F'OR THE FUTURE |

\ y o - s

1 Makerere University, P.O. Box 7062, Kampala; 2 Busitema University, Arapal Campus, P.O. Box 203, Soroti; 3 The World Bank — Uganda, P.O. Box 4463, Kampala;
4 Uganda Bureau of Statistics (UBOS), P.O. Box 7186, Kampala; 5 Swedish University of Agricultural Sciences (SLU), P.O. Box 88, SE-23053 Alnarp, Sweden

4 AV N ( . . . . . h
. : Table 1: Factors influencing crop damage Iin the maize-based cropping systems
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* Feeding 9.7 billion people by 2050" in a sustainable manner Is challenging under ® \We use primary data collected in 2015 and 2016 from 440 households as part of Multiple varieties planted (varietal mixing) c 77 356 162 011
the Increasingly difficult social, economic, environmental conditions (Fig.1). the Methodological Experiment on Measuring Maize Productivity, Varieties and Imp_roved variety _(correctly |dept|f|e_d? 9.38 5,74 1.63 0.10
. £« | ot b - Variety recyclability (correctly identified) -19.79 5,06 -3.91 0.00 ***
Farmers suffer crop losses/damage due to pests and climatic hazards>° (Fig. 2). Soil Fertility (MAPS) in Iganga and Mayuge districts in Eastern Uganda. Recycled seed (self-reported) 262 586 196 021
Drivers of global food security * Datawas collect nda Bureau of Statistics (UBOS), with technical an in_seed planted (kg) LS M A0 08T
ata was collected by Uganda Bureau of Statistics (UBOS), echnical and In_plant density 1E 77 201 785  0.00 %
"Food demand A financial assistance provided by inter-agency partnership led by the World Bank Crop rotation practiced 0.35 2.66 0.13 0.89
e Population factors (size, growth rates, structure) .
S - | . : L Cover crops present 4.49 333 135 0.18
e Urbanisation (big cities, rural-urban migration) ®
 Changing oo corsmption gt and et In each MAPS household, one maize plot, matching the household cultivation Intercrop with lequme 379 385 098 033
e Per capita incomes an Istribution ] ] . .
+ High food prices and food price spikes status, was selected at random, from all maize plots cultivated by the household, Parcel with maize-coffee trees -6.25 2.62 -238 0.02**
* Competition from non-food uses e.g. bioenerey Parcel with maize-fruit trees 1.88 303 062 053
e Food losses and waste - - - -
N y by World Bank Survey Solutions CAPI app for crop cutting and soil sampling. Intercrop*improved variety (interaction) 8.12 612 -133 019
‘Food supply - * The fieldwork was organized around three visits to each household, namely post- Used pesticide (self-reported) -5.08 8.24 -0.62 0.4
) E:r“;p;t:u“t): af;’; i’zs:j':gf;efsources _ _ No inorganic fertilizer used (self-reported) -8.80 579 -152 0.13
e Land fragmentation and resources degradation plantlng1 Crop_CUttlng1 and pOSt'harVESt SIOpe (1:ﬂat, O:OtherWise) 2.01 2.65 0.76 0.45
e Disruption of ecosystems and biodiversity loss - £ - - -
+ Greenhouse gas (GHG) emissions * During the post-planting visit, each household was administered a farm survey Acidified nitrogen (soil analysis) -4°56.68 17367 -263 001
y glm:ate ;h;nge Acidified carbon (soil analysis) 26.66 11.08 241 0.02 **
N Y tool that collected information on the plot, farm, and household characteristics. D|ot manager is head of household 5.64 3.18 177 0.08*
(Dl N .. : : Plot manager’s education (years) -0.39 031 -1.27 0.20
Policy and other factors ° :
. Zolijes,;;rateg_icm(vest:ent S e f“”,ji”?) The enumerator visited the randomly selected maize plot; measured its area and Dot manager’s age (vears) 097 009 259 00] **
e (Gender dimension (youth, women, men, elder - - - - = -
e Access to education?lcredit, extension servicesy Saved |tS bOundarIES On a. Garmln eTrex 30 handhEId GIObaI POSItIOnIng SyStem CO n CI u S i O n
e Physical infrastructure development
. Trafalc.e relatic.m.s and markets.and globalisation P Vi . _ N 4X4m N N 2X2m r _ I in rdan _ _ _ _
* Political, religious, other socio-cultural factors (GPS) device; set-up one and one crop cut sub-plot, in accordance ® The study concludes that promotion of maize-coffee intercropping, enhancement

N Natural disasters p per stool, showing pest damage, and lack of
some macronutrients (photo by John Illukor)

with the international best practices, for later harvesting and weighing.

Figure 1: Factors influencing the global food system of nitrogen In the soil, and growing of hybrid seeds should be encouraged to

® Sustainable intensification (SI) has emerged as a suitable approach for increasing || © Data on crop damage (number damaged) was collected from each crop-cut plot. | reduce crop damage.
: - i - : 7,8 ® Data was analysed using Stata 15 to generate key descriptive statistics and fittin . .
yields on the same land area while minimising adverse environmental impacts’®. y g 9 y P 0 ® The study recommends that the extension system in Uganda should develop a
* Several Sl practices have been promoted including agroforestry, intercropping, a multiple linear regression to estimate the factors that influence crop damage. strategy for building the capacity of young farmers and plot managers to manage
crop rotation, integrated soil fertility management (ISFM), integrated pest their plots and adopt sustainable intensification (SI) practices that reduce crop
management (IPM), and use of pest and disease and drought-tolerant varieties. Resu |tS damage, and have the potential to increase yields and moderate climate change.
®* However, studies that examine the effect of Sl practices on crop damage are ® The results show that on average, 11 percent of the maize yield can be lost References
limited, largely attributed to methodological challenges and availability of data. during the pre-harvest stage. G Naions, B (2919) World Population Prospects 2013. Department of Economic and Social Affatrs, Population Bivision. Rew
] ] ] o 2 Godfray, H. C. J. et al. (2010). Food Security: The challenge of feeding 9 billion people. Science 327, 812. doi:10.1126/science.1185383
® Yet, the assessment of crop losses despite actual crop protection strategies are Pests accounted for the largest share of pre-harvest crop damage (74 percent). 3 Conway, G. R. (2012). One billion hungry: Can we feed the world? Ithaca, New York, NY: Comnell University Press.
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needed to develop and deSIQn future Strateglc actions to reduce Crop losses. Termites were Major peSt reported (24 percent), then Crop diseases (15 percent). 5 Cerda, R. et al. (2017). Primary and secondary yield losses caused by pests and diseases: Assessment and modeling in coffee. PLoS ONE
° i i i i i i ® i i i 12(1): e0169133. doi:10.1371/journal.pone.0169133
In this StUdy, we examine whether the Sl practices In the maize-based cropping The results also reveal that the magnltUde of Crop damage IS lower In the pIOtS 6 Savary, S. et al. (2012). Crop losses due to diseases and their implications for global food production losses and food security. Food
_ _ _ _ _ _ _ _ Security 4, 5_19-537. doi:10.10_07/312571-0_12-0290-5 |
systems in Eastern Uganda reduce crop damage or not, and to what extent. with high plant density, high nitrogen content, under maize-coffee intercropping, aneﬂgﬁlifacifgitg-f(g&%iﬁ-azfﬁcplmgrt:e&ennde;gf% %ﬁggggfyt_he sustainable
.- . . . . - - . 8 Pretty, J., & Bh ha, Z. P. (2018). Sustainable intensificati culture: G ng th ld’s food . 1st edition. London:
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