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increase yield
&y =350-600 mm D ~3:1

. = <5%

. Annual crops, esp. cereals (millet, maize, sorghum)
Soil improvement / reclamation

water-harvesting-and-development-for-improving-productivity-part-2
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Small runoff basins (Negarim) _sua sk Ol s () sl
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Small runoff basins (Negarim) i s abu b s palsal

Negarim with bushes; Photo: Oweis

o Il infiltrati
small infiltration . _ 5 gepisn
area
e surrounding bunds
b 2
« runoff captured . =1-10m
at lowest point
=3:1to
2551
= 150-600 mm/yr
. =1-5%
Productive trees (almond, apricot, peach, carob, pistachio, olive, pomegranates,
vine, citrus) or bushes
Reforestation
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Small runoff basins (Negarim) s_sua sl Jb s (al sl

cald Akl sl (al gal Adis aladi) as My

AL g ylat)
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Adal) 4uh g 48lal)

bl 5asm A0S sl 2-1.5 (e i) Gae o
Sl oLl (385 5 5 yial ¢ gand

Y08 (g Fun (el e
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Small runoff basins (Negarim) i s b Jla (=l sl

a\ﬂ\s);,ﬂ\&js%‘@fpmo-1ow§qb(zhjdﬁ)zw\aw\ﬁéo$ﬂ .
saalgsan g dsaalgs ynd e ST del ) o Ledie Aald ¢ Wy a5V alaal (Sl Lo 2

Size Unit Ground slope
Microcatchment P saY) st e ald JS3 Jalall plin)) adiey
(m?) 2% 3% 4% 5% . oy .- .
33 even bund height _DJ:\MM o\.:m]\ u\m.\.uad JL\AAM e;;j‘j L)
44 of 25 cm 30 cindl s 25 e Jo Y e l@Hl d0u by a
Zig gg ig 72 e sau¥) Haadl g ladie | puall g andl hlas
8X8 35 45 55 aoaadll Bois e @l Jalall el )l B0k ) g
igﬁ; gg gg 55 — Calidal Loy magall QBN il Jeaadl | aay
not recommende ..‘ ‘JA.\ ‘ BA; ‘
15 X 15 45 S ladd] 5 plaad
Source: FAO
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Small runoff basins (Negarim) i s b Jla (=l sl

IR (e olaall 288 Cuindl ais 40 Berd (sl 2all jlad ade a3 all Y Lo as sall adll
3 sl oLl aall (e 3 siaall il aladiad aay dall Jasll ccae Jaliil y Granl) i 51

Omila s JLall 3 jia Jasd Jadi sas g JSI colaaSl) daline clagdaddl jiadl Jlee§ e 40 slaall ciluaS
ooke ] 3 praall Cleaaivall & G saY) 3 saull Cpacal Qi cas 8 ¢ olaall Clranioe (1

(1) ) ©3) (4) (5) (6) [
Size Unit Size Infiltration Pit (m) Ground Slopes  |Volume Earthwork Per[ No. Units Per Earthworks m3ha
Microcatchment (m2) Suitable for 25 cm Unit** ha
Bund
Sides (x) Area Sides,(y) Depth Height* (m2)

3mx3m=9m2 14x14x0.4 up to 5% 0.75 1110 835
Amx4m=16 m2 1.6x1.6x0.4 up to 4% 1.00 625 625
5mx5m=25m? 1.8x1.8x0.4 up to 3% 1.25 400 500
6 m X6 m=36m?2 19x19x0.4 up to 3% 1.50 275 415
8 mx 8 m =64 m?2 22x22x04 up to 2% 2.00 155 310
10 m x 10 m = 100 m2 25x25x04 up to 1% 2.50 100 250
12mx 12 m =144 mz 28x2.8x0.4 up to 1% 3.25 70 230
15m x 15 m =225 m? 3.0x3.0x0.4 up to 1% 3.50 45 160

Source: FAO
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{Planting step omitted for clarify)
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SECTIONS. A-A, B-B
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Runoff strips (abudl bl Ll i
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Runoff strips skl gl kil )i
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Runoff strips skl (L all kil s

Runoff strips for field
crops

Source: ICARDA Runoff strips under preparation at the ICARDA research station, Tel
Hadya, Synia.
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Inter-row system —seall (o L ok
Al Claeaioal) aud Lgle (5lhy

“ > 200 -500 mm/yr

‘=0-5°/o

soil depth > 1 m

Runoff area :

- smoothing

- compaction
- sealing with
salts or other
- sealants

- weeding

. Cpiame |88 Leeladiul (S A8 Juad 8 Caghiall (Lo plad jia
%4 i dadalll @l jlaay) e o ddaniall izl Y
. 0.3-1m? o1 o duY Gend i o el Huatuadl o

(J.c 500- 200 Jshedl cYaza ld glhaliall 4uulia
1:1to lealadind oSay o_“d\ BJ:\A)M 4”3'{9"3!\ Lg_\\_a 4_1.1.9.13:""' PRYY )UAS

5:1 L L) 4lSa) @l 5 olala 4 siall ol Y1 Lo
Ol Ao ¢ JWlS I8

- Millet, maize, beans, grapes, olive trees

Lisy ddi Jla 8 dadl e dale diﬂé;\ Zlias
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Inter-row system < saall (o Lo aka

—— 2.75m - 2.75 m——» AP A st ) Jde cagiiall f sbiall dlas

Jualaadl dalie Jl bl Glranton 4o

daaY) Jsha (alidi) ae (C:CA)
dai giall g slall AN 5 52 9 1 (5 bad Al

o 0.4m —»e 0.8 m o

L R . sl e el

Source: Prinz (1996)
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Meskat slewll

é\ﬁ%@&&‘jﬁw\ow\uweuﬁ o

" .:? Meskar\\\ i ) . . i
i / L“A‘P uJ\ dm.\ USAA 4_‘;\))]\ aaliia 9 QR 500

(2:1) @ 5250
sy 5 obgall sbmal Wi e uigh i (ol ellaae iwall o
bl JS8) Al 5 g yall 5 ol 5 sl el
ostaall Jlasi¥l JSdy (Blese) aeniie (e sl (ST e
A sie 085 Al 5 e andt Al de g dall )3

Source: Adapted from El Amami 1983
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Meskat slewll

Aile O paay B35 e B pprua () sie Ul aeniudl dahie Lo o
» surrounded by bund 1] O G0 e sl S8 y al il 5B g o 30-15 (Baxs
NES Aol Gl sl sl g0 Ao 5 ) 3all ual Y
of cropping area . = 250 m? elq 400-200 LQ)LLAT dJM u_“d\ ‘_'é.ia\_\.d\ &e e\.i:..d\ RYY c_b..uh'j;“ o
to let the runoffin )
% 15-2 (3 W Hlaai QLg gj‘ Calaliall e ity o
‘8200.400mm[a o ' tﬂm Q)Sﬁdﬂ}’éh\j meuhzw\ Lﬁ#.

* spillway at upper side

‘ = 2 - 15 OA
oA G i e 3y )lal
l Trees (fruittrees, olive trees) , i) dalise e Oy e ).;ST i) dalise Q}é é‘l‘ K e
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Meskat slewwl!

S
r 4
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_
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;

Meskat Ros o L

Se've

".

e 37.95 m >

Source: Prinz 2010
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Contour-bench terraces —slsll (ihlias Cila js
aeall %50-20 o JlasiV) sl ghaliall (558 Calisll Clabiae il e (e allaill 138 oL o3 o
A dga e sbaall Sl 8 5 dga e Al ada 5 olaal) Jada o
Ay i adi e Uil @l ) ) 2UY) A Lol 5l ol Y1 Jagad) 5okl Juadl (e axi e
Al bl g
A sl Caphall (8 an 40 o ol fli) ey 4 ) Bae J2 Y 1

(Loamy) sl aall 4 3l & 5 daw siall & gill a4y 52
Jia Ggas Js 84 ) sall dbuall 3
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Contour-bench terraces sl Chalbiaa s jaa

MICROCATCHMENT : agm 9 glua dS_.;]_\ 2\;\))'35 danidll g?\jaw\ ey ﬁ .
CONTOUR BENCH TERRACES olaall g 4 yill Jagad 4y jaall o) jaally
CONTOBENCHTERRACE 10:1 L;;‘ 1:1 O..g C: CA 2_}“3 C}\ﬂ °

* level cropping area [|| =2-20me g ciall g ol U)‘“JM JI_;_JJ 4;\‘))] Lealadninl H o
* drain <
T T [ e B e R B

&y -wowommys | I GETN ke de s ) G Ll oS
L =20-50% soil erosion elﬁ 600-200 L HUasY!

ALEN LY aladiuly o Liga la sl o4y o
. Trees, bushes, (annual crops) a5 o Lgiiin 5 Ll s
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Contour-bench terraces <Ll cahlias il jas
Heel _ W “

Top-soil and
original surface

Construction: P > Step Two
Step One s st Ladadd) dg gl A1)
uﬁsuisdhj\@AJ o)&\l.g.hﬁqg
Step Four

doadaad) 4y 3 Jasiul

Source:
Rocheleau 1988;
adapted
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Contour-bench terraces LSl Chalias s jaa

Determine terrace width by soil depth and slope

A \ N
Soll depth
Given different P( ’ Given differentsoil
Ny

slopes (b, c) ; PT_ depthi(s, bj :
: ' tler sl

pusersataent o N\ g —

— wider terraces :
Slope % 5 20 25 30 35
Width of bench terrace (m) 20 10 6.7 5] 4. Ld 2.9
Width of cropping area (m) 185 8.5 5.2 ) 2.9 1.8 1.4
No. Benches / 100 m of slope 5 10 15 20 25 30 35
Max. depth of cut (m) 047 045 042 040 037 035 0.32

Catchm. area of riser /ha (m?) 919 1838 2758 3667 4596 9515 6434

Source: Critchley & Siegert 1991 Gran e dymall o e i 2 )l B sia ol lasiadle) S5a Y 1S Ak sian ) Bt 002 ©
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Vallerani Basins i'_é =l sal

Aainly Sl lle ¢ 6 e b ymea (al el el L

DIMENSIONS :
lenght4 -5 m =) HeSp e Gifia ald & jma
SRR width i
A0 | i e Al 5 Sl pe pmalsa¥) (e dludi sl oy o

depth 0.40m

ADVANTAGE : . - - . .- o
. coverage of 10-15 ha / day > s gl bl oo e (8 Lgaladind 5 o
DISADVANTAGE : Vallerani-type microcatchments are A 5000 O J-\S\ e ‘17.“ gy ?’ 92 150-100
* high costs made by the “Dolphin-plough”,
drawn by a 180-200 HP tractor; s 40 jee s 40 b= e a 5-4 d)h

Source Antinori 1994

sadl e 1600 arend e 3yl Al (2 ga (IS
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Vallerani Basins . _allé (! s

VALLERANI-TYPE-MICROCATCHMENT ai g 10 /$ 100 &\P il s o3 L) AASS
“=we® | | micro basins [l =2.16m Cilalusall Llail) a5 el )l CallSs aa
Q‘W'@; of 600 | volume S|
(™ © =24 gt

'fuuy meChanlzed ;LG‘J).M r Ll\\_jw‘ c‘wy (‘aw\ ‘.J.Q e . w ' .
construction =6:1

&y =200-600mm/a "2 s shliall el jall Gaund 5 dua sl

A =2-10% PR

. Agroforestry, reforestation, shelter belts 3 ‘C\:‘JM Gl daq 2‘9‘)}5 dﬁj‘ U] Lr‘- eﬁiiw‘ °

Pasture improvement

Ol bl de) ) 3l el o) jana 8 daladin) o
O
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Vallerani Basins '_ilé (il sa)

= e g B
T e e L™
b A‘.;._"‘E'l- ‘\-.;\-" PP o

s

-~

Photo:T. Oweis, 2016 sl g 4y Sl 30 alld 5o Jas S 253 83 sanall el ol i Atriplex halimus bl < s
. (ICARDA)
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Vallerani Basins . _allé (! s

(S Sl
Byl A3ie )3 58 3 Gl ) (e S 23 Ll o,

(=)l 5 dee Il il 5 eVl de) ) aadiig e
el ISy V) Jandl e salaie Y callsill e ey o

The “Wavy Dolphin Plough’

Photo: D. Prinz
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Rooftop system gy sl
bl Al Loy 335 5 jUaal) slie ey oy bl aldai L8 ol dlas o
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Rooftop system gy sl

g Jiedae) ) claasin Ll ol V) b IS8 4 3iall (2l e DU sluall pand 4l 028 andiiul o
Sl G s e geall & Jla (8 Dpeadl Gile ) )3l 5 5 Gilaal

Alpall 5 Jaiill 8 dnil g3 A ) ZUad Y e

b e allai sa g diu/ale 500-350 let saeY) Jaxs = 5l yi Al ahaliall 8 Jlad oUsil) 138 o
Al Jsall b g dppdaddll il HY
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(%21000) a5 JS CmSa yia 1 Jabay gy sl kel S
A0l i ale 500 (el Aise e allan Ll slaal) Ase S 13
(e 32 500 (s st aign 1 o callas cll sluadl 4paS o @Iy iy

R
s> 58 Jla
2(,. 200 dj.u@ma;tm cwilS 1)

FaLE) 3l el il ana 58 e

32 500 = ake 500 ~nmmmeemmmv (x153) 22 1000

2 2. 200 = phaudl dalie
3. 100 =2- 1000 /(3> 500*2» 200) = il ana

Rooftop system zbawY! alas

Jaly o e glsall aeal dic e
axa Gilgh o) a4l ma
Bl ganal sliall S e ) A
200 plandl dalise culS 13 Dl
& ¥l Jgba Jaa 5 a0 30 e

S8 diufole 500 AN Halis
2Sa yie 100 oS OIAN pas

e O3 o Jpanll 2 e Lt o a gl ol 83l s2a aala sl aladiad sale] §ead ¥, 1 5Sudl Al siae bl (Bsia e ©
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Rooftop system zhuwy! alk
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Source: ICARDA
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Source: Prinz 2014
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Semi-circular nng
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more runoff \
Eyebrow Contour Bench 3
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Semi-circular Bunds
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