Resilience and Economic Benefits of Water Harvesting and Changing Planting Dates in Maize Systems of Semi-arid, Tanzania
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J Introduction

In sub-Saharan Africa (SSA), climate variability and poorly
adapted farming practices threaten food security, economic
growth and development among rural households. Unpredictable
rainfall challenge smallholder farmers to determine the
appropriate timing for planting and result in crop failure and
declining crop vyields. Due Inadequate information on the
resilience and economic benefits of rain water harvesting

technologies and planting dates In semi-arid conditions. We
tested the resilience and economic benefits of selected management
practices (ox-cultivation/control, tied ridges, Chololo pits and
Intercropping) and planting dates (early, normal and late) replicated
three times.

J Materials and Methods

* Asplit plot experimental design, with three replications was
adopted In 2018 and 2019 cropping seasons.

} [

i 1ma
— 5 S
O 2(AL) AI+B1{30) TRI1(1%) MI+P2(18) BI=BI (T TR2(G)
O LA AI+B3{29) TERA(20) M+FPL{1T) MI=EB1(3) TRAI(S)
O IAI) A+B2X(2E) TE2Z({21) AI+FP3A(16) AI+BI(9) TRI1(4) o e
1 &m %
AI+P1(34) RTL(2T) OX2122) AI+B2(1S5) AI+P3(10) OX1(3)
A+P2(35) BRT2(2 O Z(Z3) AI+BL1{14) A+FP2(11) OX3a02) e (
i A+FPA(36) RTA(2s) O 3(24) AI+B3(13) AI+PL{12) OX2(1) ‘;‘%}
lIL T 1.5m

33 EJ[LA e[y Mod) proy

Fipgure 14: Recaarch experimental lavout|

Flanting date | 1 I Decembar, 2018

Plzu.u:l date o ] I FMapuary, ._IZ'l:I

Planring date o | Fehmamy, 2019

Fairs variety: ET.—'LI—I 1

PP varieny: I"“'E. AT OQ=20

Plot size Tm ESm

Flaize |_:i=_'u:'_r_g O Do xS

P fertilizer: AR :'lE:=I-f'IZ-]z']:3:@]1?_
IlfrtlJLzl: TEEA 4&%cM top dress at
Okl ha

ridze late plamiing
MM+FPl=Nhlaire+Fizeon Pea early '_l'_=_'|.r_1'_r_=
MM+P2=1 :Iame—j:JEe-:u: Fea pormmnal plantins
AI+P3= Eiaize-PP late plantins

ONR 1=ox-cultivation Ea_l planiins

OR = oo—calivation :r_|:-r.|:|13] plantins
O A= oo~ cultivatan lste plantine

Results and Discussion

o The long-term annual rainfall was below average by 40% which
lead to declined yield at 6% In 2019 cropping season due to
droughts.
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Fig. 2: Site specific Rainfall distribution data for 2014-2019

o Chololo pits and tied ridges demonstrated the highest resilience on
soil moisture retention at 10.8% and 13% that Influenced maize
growth and yield (Fig. 3).

o Chololo pits at early and tied-ridges at late planting dates
significantly (p = 0.047 and p = 0.001) increased maize grain yielad
(3.1 and 3.6 t ha-t) in 2018 and 2019 cropping seasons respectively.

o Maize growth and grain yield increased significantly across Chololo
pits at early and tied-ridges at late planting dates that led to
reasonable economic benefits

o Similar practices had higher economic benefits of average margin
rate of return of 89.82% and 83.64% also marginal net return of
426.05 USD/ha and 460.92 USD/ha In 2018 and 2019 cropping
seasons respectively.
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Fig. 3 (a), (b), (c) & (d): Effects of Planting dates and Rain water harvesting
(CSA) practices on soil moisture in 2018 and 2019 cropping seasons
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YIELD: MAIZE GRAIN 2018
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Fig. 4: The effects of CSA/RWH practices, planting date and their interaction on
maize grain yield for the 2018 and 2019 cropping seasons

Table 1: Total variable costs, marginal net return and marginal rate of returns
(USD hat) for the CSA practices and planting dates for 2018 and 2019 cropping
seasons. NB: 1 USD = 2300 TZS

2018 Cropping season

2019 Cropping season

TVC MNE MER TVC MNE MER

Practices (F)
(USD/ha) (USDy) (%) (USID/ha) (USD) (%)

Intercropping 509 86 269 35 52 .83 485.52 -32.47 1081
Ox-cultivation 501.22 47417 94 60 480.14 35.08 7.31
Tied nndges 515 .30 f15.22 138.B0O 510.52 540 1477
Chelolo pits 52617 480.79 Q1. 38 510.52 20609 4037
Planting dates (PI)
Normal 501.22 57539 114 .80 48557  -134.18 27.63
Early 501.22 457.21 Q1.22 485.57 12565 2588
Late 501.22 41&.60 8352 485.57 240.17 4946
CONCLUSION
o Chololo pits and tied ridges water RWH practices

demonstrated resilience on soil moisture despite the decrease
annual rainfall at 40% in 2019 cropping season.
o RWH and planting dates are critical Issues to consider In
designing and deciding practices to adopt under climate

variability.

o Chololo pits at early and tied ridges at late planting dates could
be the best option among smallholder farmers to reduce the
negative Impacts of climate change in semi-arid areas.
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