=

[WICERY

- o=l legll 2 2016 - 30 aacll

(2LaST) AU Lal s, 315 Tl Bl Slalyal 2 all ol Jany
solall ol i) L pall syl sim 53 e L8 ()8 o i
oy ugll Lelpll bl ol Talall ety Talall SLU 3
5ol) iy palall anmill 215 cpo Suliia¥l Go oS Loy olpeall
Bhliall saa b el,3l gLyl
o3 Lpd,8 (Al eliaasll Lgalse (3 ooall 35al olags sunss
oS Loy o uiiall s BLETI g Lyalall o labaaall ;a8 63 A Cyo clinyll
Al Shliall 3 Sodatall Luanhll olpall JiaY1 Jlaaindl G
Aol Lol Leaitll Gaind 3 pgpnsy

o e G- H9iS Sl ual 88 pall Hal ¢ slanll ads 555 piay e Llals
AN 3S rall alalf ot M'y]|wad;|3u3gwﬂ|ukdj| a\.udl\s‘\.cbﬂ'da.awﬂl
Stateb S e Janll Lous LY 15233505 coall o sia Ll Leida e Jly 30

MLuS -l () o1 y¥ g

i bl gely3l aanl
sanll Gaaigall oo elie ¥ eLal gual a5 oyl Liga wry
Al ol Z8SLly Lo giiall & pndl o degane Liadie dlaall sia oo 30 I
wandl 138 153l Cran uialdl soludl SaSy daanhll Lag,lsey Glall o lindl
13 Bl b o s ale¥ oleols 5 ULaall 1S, Lsall (o wode I Jlaty plias
e aclusy Alaall L guy SB35 o OSas il gl l3aly sl Saludl olaa ey
Cro 3061 35303 g5 o galadl ill 3 Lol 5550 Loy e85 (gl (o3 Ll paal
pral sl galall Lo sy oo glaall Ulae il £ 5u15 il bl yally & payll

ey B sall 5a 5 Gabsil il aliL

FA gl




Aniaii due ) Reele Aygs Ama
G S (e yas
LSt — A a8 a5 g ALt | Bl Sl y8
2016 - 30 adat|
22 el
o o @d) Hgisat

) yaue
e 2 o Gilg )5 9is

R Laa
Ol @edl il pee Hgist
et e mgal 5i8t
albl all il e HgiSat|
(w98 s ey S
g S-S Jbgalio ) oS
O s st gl HgS At
sl pulS olgal Hgst
Holdd Gao ) HgiS At
..\331'@33 ‘:M.w 598t

L, Sl
Ore e Aobola

Sl G At
dan y8 Lasme HeuST

cb.é?‘
95.:()\_&).)
o bl ¥ o oy 3116 01 2 el oL i ] 4
SERATI (JCLS
il (ylo 11 2 0Lty By A sl 55 S5 1 g < e
LT = Bl el ol ;3915 Balol halitd clual s o pall 38,11 sl HOOGR_AOM ot U
? alo¥ly 3l gl ol goall 5554 T30 3 a3 2500 :Sliacald

So el y¥ 9350 3l aM ) g—u ol
email@acsad.org :‘2,33,:&.!! 20,41 00963 1122647 07 « .Sl ‘;S_,)_;,Jyﬁ 100 :Sheiupalt
A ygeadl &y yall &y y9gandl — 3ias ) il g A iaiatie

00963 113944 171/3-2 : aila




daidal) oo pall latl 281 g dal y3 (e 3 ad
Rl Glagh &

cpall o530 ottty et B pall oaalintly Bueh 30 agomal) 581 0 cslalgualy o 3 At @
LT o i 113 cye Liing Luale 385 At 11355 301 slgll qnn @

il 35333k ol Balely Zajle 5o dlxll@

eyl 3500 Buals il yLaeY piiy suall 3 el 250

a3, g Lgale 3t o yall Joall (ye 3,3 3l cilidhel @




it

LIPS

G Glesdl 2

sl - Gyl €all 2016 - 30 aacll

Ob Osale 13.33 alyy Samy b sl
@l Y50 slale 347 saiy alayd s
o ol SISyl L o

%28.90 M Joa3 o paal Jroalaa
Sliall slulyal sall S s
dgaal (alul) Lalall oo, 31, Lol
San puatlly paill Jgeanal Lals
oLuST e L:u:'u Lits 22 olael a3
Jardl gomms daaall Jsadl o sae (3
Ll okl blaswly sushs e
saadally iy okl alll o
Slalgadd Llaaially Jgnnall Llle
Aaladl Losloa¥ly dslyoady
o Al Ll sy0aal ol

L1l Jua ol aal (ya G ganll a3
paall Jiay 3l Gl B
S 42 gan Lgie Mg Ll
i osall e qall LY Hudy,
L yall madll Jiny (b ¢ pale 64.1
Saa e opall Lesans 3 S5V
ISty cpoall s siaall e Laadl
Sleal o % 46.8 i Lo aalnsl
Jralas was ognall e LY
sexally g lall peaill 5 lll ol
il Jaealaall oye elianll 3,300
ol bl @l (g ptue e
Lallaa ¥l dpall Uil LS s (50
il Sulall LSy (8o geandll

GJ& U_L:- HA‘JJ! ?Lwa 9
ol 5554l B ogaall s
Ry

1925 gl (bl Sty
ébl_laﬂ Y dawld olalwa
S B1e Al awig Al
iy daladl dialua (e % 89
g yadl Jgull dllaa ¥l daluwall
dabuws Jlaa) e % 10.2 g5
dalwa Haddy adlad ‘?A Lol
sy delyyl AL ‘;‘bbYI
Lbe yaiiuy HLiSa Geala 230
(1 PO P W g
2013 ale ba JUSA (Gsule
Lol demleally g
shaall delyyll sady dsgiiall
Lyl Joudl & |yLass) <Y
35 4o I Lhalwe Jaly
% 52 Jolay La (g 5LiSa (9ule
lgall S35y (oY 03 (ya
Sl Ayl duslyyl dads, Y
A A dgalisy) dalall
sy daluall dli Ga lea
Y1 pulaal &yl gat ugag
QUad  Gad  dmpadl dasl il
JPRCEPRL I I € BN R ]
b 150 L jlaadl Lsiw
Coln o B audy )

o Tl (el e Ailadl b Uaatudl (Lgen 35S, opa) S ggiil) gylaall Solagl) Joxa
Boadll Julinl elliy dagaadl ol dllgiug Sun Olsaally olus Yl 3383 i /203505 250 (yss LpilLia

D e SISV Ld 28y
Lol 30L5I0 ol almsyl 30l
Telyy b st Gasbe e LaaY
Bad 5 et dapaadl LYl
Sl L Lolall Laal olyw sl

O Ol (sale 67.34 5o oy pall (b gl
Ooele 42.46 558 3aay radll smna
@l o¥s0 Jlile 11,52 a3ayd 3l )b
s ol SISy L o
18.75 Luaiudl Jsmna o <% 40.9

/2450 11 350 N oy Laiys
goaall Usiagl) Bblis (8 A
(Saall



Gl olosdl 2

2016 - 30 aacll

sl 3aia3 IMA oo Wl ells sla Yy
lsall Lpais Juns 5iSTy Lalns] 50 LS
oy 0 el T L T il el
ol Go ey ibiae Lealsl
Gadat) Loy o) slyay L)Y
Tole Cgall e gana oo 5133 adl
Aala gy palll oy

ool (ra g Ll daal i sl
i G gdl S daw )

eedll) Ll Gsaall Aegane Jia
SomS Loaal (Gaazdly Lagsyll 3,00
sle Bsde sl sl baill
Slaal 3 Ly Lo Legana Lol
A1 8 paall Barsy S oY)
G el Tpaisl ;;,l‘ Lol ellal,
Ga Jagys Ladsail uad Leladas o5
LUK L] 5 5,508 Suly) wdiad
08 @l o,lal . Juslaall sia e
clall g Lyl I asadl (13 oYl
MR ET S IE RSP VLW T
2l lay (ol Obll (5 Lgis

5

% 85 o (s53a3 Eaa duSliall Laadll
Oigodll LS s B Jaa aila suls
g Las,ls (% 5.12) olaasallly (% 12,17)
Sl M Lgiall slsall e Lalgiaa
oansl Ll LS 83l yualiall
AU julias

o2lansy gaall A Uggw -3
ae by Lao (%015 sa3) (o sbo, Lalsine
O s Lasb ual Lgiuiasy Lelss e
.l gg{ué‘)—\:\:s

oAl sasl (3 dely3l Laaal alilass
5350y ,mS LIAE S5ad asal LIS
bl U 3Y asill sLassyl 5
ooall Jualad dudlly pall
el Log¥ s lomsslily Lol
Legana agud elagll 3,00y janilly
sia dad e % 69.73 saty saall
o¥s0 Llle 2408 axass Lay 5asll
aal o eliadl ouels B Jany Les
Jaals Loy alata¥l cmy oL..M,:L,SH
Lgasaady s paill sda Banad e Loygo

Al

Ol sua daa iyl L LS o w33
Lessus b Jaoladl ells Glical
Aalaal ololga¥l Gk Jasd e
b)) osall degans o JolSully
(pante = Baad; 350 = iy )b
Sarin Laaln 50l ol e Jaally
Baladl oladll o wide LB (S agus
o s gl il 13l e
ole Blaally Lolstuall Laiill oy i
Lyl

‘el Jrslas dsanl
23291500 Jaly cogaall Jaalas suass
Lpaal Jaolaall JiST o peall claa 3l
o

5k o pandl Upeo s Lualli s -1
sailly alslall ) sl Tle Lol
Leialatuly cadline s £pLite sli b
Lt Gl ead Grwaill Sagall
oaslanll 3 pul sl ulaslly Zaka
Ayl

LU Jaaalaall 038 pim 5435 -2

- el Kl



sl - Gyl €all

Gladl Bhlall 8yl el (slandl
Aslall ayk

Slsall Lyalasyl sela<ll 2,2
saltd (I slaally (2, Y1) dael
(ol pstll) Zel 30

Tabis 5T £ Matunly L83YI psill 3
el ol AL sl e 23S

Aelysl ALl

Al e gyl sl a il Jias 5
ek ET1 PR DUNRER I R P < g NN
Laln ¥l ansy el alnyl bzl
Lemal Slipal Gans 250

Log ) £ guay 5335 :Ania )l L5 gacall =
olass plas)l Jis susludl L8udl
Al Lygall Aygla,ll A8y 3,0l
ALl puleaall g o Lol ey
plaaioly Jiadsy :ddll ol6 gaall <
ey delpll b Lualsl Cullly
Al Lpelyp )l T<aall alasiid
(_5'.9 JJJA.E."" ‘&s_:bb_" JLZ.LJ:}“ LMJ
& gl HLansl s e Jaalally coyatll Jlas
& gl sia Jie dyauil

Sl Jlas b ,laitud e - 6
bl 51l pae g Kyl Luel 300
Cind N gase gl oY gay dael 3l
(ool g Uadll Lga pall ol Lati ¥l
Loyl deaiil Lnuluy) jglaall
gs Jialig g,,..:J:..Il ool g.a
By Ly Jpmaall CS5all ks
Joalas Lalsil o Gol an puadl

@%ﬁﬂiﬁ

2016 - 30 aacll

36.7 553 Cro Ky yadl L3130 5 g il g’
344 sas N 2012 ale 3 Y0 5Ll
3.1 saiy 2013 ale 5 ,¥50 Ll
MM ple 3 ,¥50 kL

Obgdl 8 duilaad) 3gadll Gluwl
:L}?J"'"

losll 3 Tasliall gadll (5303 o oSy
LY Ol sl

Jsall 5 Sl gl Juas ¢ L, -1
& SVanall el Ga unh gall Loy yall
mbe Lisin % 2.5 alyy sally calladl
S dems gaall Glagll Gl sae o
2030 ale b Laus ¢y el 500 5o
aliss Al Jau byt (alasil 22
b el gl llall G5 sall 2553
okl (5 el e 5l Saal gll L gl
Al 5 ) baill 5ol -3
Solall eliall b Jiay bad gay gosall
Ul ;oY yay iyl LS
Jaall 3 3l @l aass Ml ol
Taba sl crm S3ST ol3all e QLI I
Al

Aa Ll Lue 30 ol sall Ikl ¢ g -4
P e s ol Al (0
EEY B Sl sl al Y
2L dalus &l Jya el

6

G Glesdl 2




JSPEREERN

B Gl st 2 2016- 30 saell sl - gapell sl

ACSAD LS|
Msh A (0% 35081 2 d.!).q.}

V£ -.ul-’l'.u..rl

oo 3L ol Lals e i3
ALy el 5 LatnYly sl
ol O sll 3 e l5all Jas 305

LQambll Gkl olbadll aea )

delpill g Uad gl dnlSel Ll s g
Lot Golae (3 J5a¥l oj0 gkl
OF ofaall ey dayyall Lalaisyl
o ol Ghll paadd WS (guaty
Aaelyyl olasiall Syumall 3Ll
Ladll Gk e ol Baikad (Say
=l Hlatinyl J-‘..JJ?JJ el
Aaanall oylsall SN SNl
a3 Aslally A, Y1 ol gall LY
O sl elling sua Zel 3l 3 Lpolasiiu
el i olesiall o agandl oyl
Lgaal Lue 30 gaiall Gadas le
Lely3l dalls 3,08 Q\Aum,sy -1
198 gos M Jead (ol olasdl (3
o Ll Lo Jatuy S8 G ls
oo % 25 Jola 13y LKA (o sale 50
eyl Aadlall da Ll

Lty Lojal b aoadl bl olaisl . 2
Jeolas £l o oSa Laa (Bunaie
Sk o win liay deyiie dnel))
Al Hlabll G Jelssl

oYl (i<l 550K oLl 4as3.3

/

_1-l5'|-‘-"-|-t|.1.lnl;
':}|J_;-ﬂ1 daes |
Ayl Nt oL

Teaally Laln¥ Ll ole Uad jaay
Anaall S BLE e 5t leall 5ulazudU
13 Uao Zely3ll Jlas b saill reemns
et oleUadll b dael 50 Lyatill olS
el o3Vl 3y Lakiye 2Yaray
el Zelpll 3 8 g2 slsisall Jpasll aais
M e el lags Aganall an
Jiatyy ielaall Silygll auwaill - -
el Bagaa Ll b bLatwl
Skl Lelaasy Ll Lalnyl
daglogeilin) Luubiall 2 Lyl
bl oL 3 glaay (Lulle 3,0,m
Gl 3a3a3 Sy dadyall bl
Sl Gauwailly L1l ol Baslaly
Agaall L gaall s Llatll

UL ggiwas sLES Y -o
Loy dasdiwall  dvslyydl
s ine e daslaaly Uagsyall o BLES!
iy Ayl Blasy ( Slall 430
KAQ‘SAJ‘Z-CB,}-‘-‘&J:Y'J&*;A:%‘-‘L""J
Ll 3l 8y gall Guabas s 8 Lall Sl Y
oYare sl (M (5053 Gna Ll
1S, Lally olatsyl duaitll oo dulle
ol sall Lottty Lpaiill ylae b Ayl
sae SHaS s b e daalisyl
Lpaiill gl 3 Lolall (5301 (pa

5;[&5."3 CLJ.J}N rx c_.QJ

: K.)Al."u}“
sl o dplae g4 gulais¥l sanll ()
Laln)l 5l o gdys oo sl i<l
Gl o saill 1iay LSyl Jolgal
Laalitall 3lnl) dpwlaad 53.S, Laiss
8051 a9 ool Jaall 5 dlalgially




sl - Gyl €all

B 22 1y Bl Jpudl wag)s a2
Lyl 5Ll Colas e (Ll
Sytenall SNl o deyanal dusyal
gl Aanially Zulladl Talmsyl ol
Joalae Gy Balall sty 3Ll o Lill
sty bl pailly lall ol
Ll ShUSTy (U s 35 260 1 ya)

geloddl pal o gaall golis s
(olusl) sall Sl Ladasy
Kae 301 Laasill Zalan, 5yl 43330al
& B @il (bl B
dralaall o lial fpuualy sshs
qsoblly elil madl) Laasl il
LS 5,08l (als . aaddly
LIl a Yl BT e Zawlyll
byl shlgadl G,k o
cpall moliy adtyy Auslia NI
yatus Ay Lgie 5) Legyius 15
ool 385 (Lsais Legyba 11
Jdodl (& Liadl slinglly ol ro
Ayl

:3JA:I:AAJ| dafiall c_‘!JLkZIAJ!

o Sliol blLikiul g gya -
olilgadd Jaasll Llle juailly qeadll
a3y Alle Lalss) 3.0S oldy Laliaall
22 slsiel e Jualsiall sgall 1ia sl
Joall 2 035 oaadilly adll (o e
g3 el lial Lape oy dppsall
Sl Ly sl ol Slial Laus
Slia¥l iy JUS) g gpha -g
cadll e (8 dunall) Buclyll =Yl
anallg

Slshppoy

2016 - 30 aacll

plaaiul B il Bk e el
oYYy Ll golaslly Saau¥
o oSS G ually ol ALl
ISR

Laall L el Lty S L 5,5 . 4
Aanaiall

O Sl el ol ladin ¥ 5555
el g Uil a3 o

0 (Slusl) aadl Spall g0
Gaiig olaljully Slaay! Jlae
u}.ta.ncl_"a.ﬂ

Sl sl 2 yall 3K all e i o L3N
UsEl sl Lalall Ghisal
clantudl o wandl dlia of (sLus)
Aadgally daally Lkl ol uasally
Sliglsl s Taaaly 55508 llazs 31l
Leaiill oligaal ueaill Lomsslyinl
£ UE] Caay sash3 L 3 Aalistanal
Glial blotul de 55535 wogaall
gu..\_i.ll G‘i" o 3odure &Y M yushaiy
UL poa sashis ouaidly okl
Jlae L oLl 58 18 Tel )
EWEL]

sl g Uil iy gk -
Sl s e upall ooyl 3
o Lial sliglly Lkl S1a
a8 olga poline) Lpall Jgull
aShsll solaall slllusl dae Guss
(dsta

Jsa ¥l latiualy analsy Laon g pan -2
ol ol M jaatlly ceodll dyta
Ayl LY A el 23,0
Aagye il suels Lo slaie¥l - 3
sl soladll alustul JNA o
csall Jualan L5 Jlae 3 Ll
Tt S Lty coSls blasuy
clialse olis daliaadl sl
Al ol Aalle Taaluly am Luc s
aaiy Glall ShUall 3 gly
Jlas Uiy craguld 3lly A yall Lalall
Tappall o130 5padll Jal35 3
a3l g a3l o yall 3S5all (puylas -
bl LSy Lolanll ds jaall s 4 i
A T gl 2 Lgall JYA Gy 20
b Taalall Slalyully & pandl 33 - 1
ostall Jaaaloe Lo L5l Gaand Jlne

8

el sl 2



ol el 2

VIR

2016 - 30 aacll

Bhliadl g, dlaaidl (slag
e e o0 Aalall ey dslall
Laluall 3uay oo daln¥ oYass
Alall by alall Sbliall,

WIS opat el A
Lais (3 Galolall cpumally dasl 3l
Obsll (& Glall ey dalall Elaliall
ppger

Shosall o aganll gasall 5K 5all 385 Gpa
uwa °J-‘“-°J ( Ll
gl Gpwady 4y Jlas (B ‘2014
£ o oagel U Gl Jrolas
108l HuleSIl @lyud yshiy 3elaS
Ayl

..,)"\" b‘)‘g.\ 48)

3uliwdd aal e
gosdue Jalyal Sl mll .
= ool Rl Lyaalail] & payll
Oslatlly daiall (il ¢ 5 5all)
SSoally Ayl &el 50 35055 O
1978) il Laitll & gmyl Nl

(1987 -
£ soial Lliall ol Lia ¥ gl -
Bbliall 5 Luel,50 Lalas ¥ slay]

(Biuwes 1993, (aLulH) 4y laall
- ol I Y e Lagl -
el 3l Leaisll Ay all Lokl

2013 4 k2l

waa gall opall (gulaisyl 8l
Jsall Zaslal Talall LLYI 2003
(2003 saatsw [ sLT) dypal

S 5all 2015, (g giall 301 5y 5300 -
Llall Gl ol gl
By (ol Ualall Ll ¥

olelaadl goiadl LS
Toall Lalaidl) 2015.2.el 30
poboall dael )5l Ll

aall 2016 psall Lelpsl ag -
oY) ananl cliadl Huay wils e
Lopall Labaiall) yall Slall
(psboall dael )5l Laisl)

bt - el K,all

Ll g o L) g s

sl Dy lica) L) gual o
H@dﬂ)ugm 22 : !
s,h@ua.!)hgm 16

R
<ot X5

Taalnl 3 8,550 Lacl,3l & alaal
Llall 4_% Talall G b opaall
absll Gasy Jlaul, L@J..A.ol dsual g
8,la C%—“' Baale3) Basuall Lael 30
poa Gl deastll a3g o Liall Zae ) 3all
il ALlSaal Ll wULEl oo
C3Lin MU a1 3 L 3 5 s
ehaiill Sun e iaaailly eyl
oy el ggu sl Bl Laaliall
il Jpana o % 41 La,yus Ao yis
L wie el g e % 68
Dl olT Glial e Las
Oy paglaly daadi g g yalia -9
(s Liasall) Tnsd M1 5,30

Lm\, Yase 70 Jlaaly peead o3
olaliially Lupall Joadl G Laslyy
olamily Lamaidl Llgally Laylsyl
labgadl By b oad Lpbe il
Saaiall Jlu,ly daslaalDUly dslaa )
Apagradly yians el M lgie
4.\.:.:.4 a.A.ﬂJ 6\.1}4.\.‘ C_lJLu.m J.\S.u
Sl yudlg UIA_V;N =y e
ol Ly

o 0slailly L gais Le g a1 30005 o3
Glia ¥l g oY Vel 2l Zay jall Syl
Ll gaall Jaolas (o 4350141

b

T A e
L bl ¥

Sobie peaa] §yteeall Y Id e
e U

Ll o)l UL daja yaghl ¢
ST Galal Taa 5] Gppaans) Lyl
el Gl @ peadll (o Sasiaal
Asally Akl

UA"{ P |_)J &J ).L.u.—a.‘:' I 1 a (",A.LA.U.-_.




e JLu )

S —— LT

dwlaall EYYIE G|

slusi 93 Jrolaall £ ua
Jf,ai 5 « Organic matter mineralization & gsall 3uLall Luas oo Intensive soil preparation dai<all &y 3l jraas elilae &34.3
Apsall alslall 5853 wlau)l 3 ] soall AN I Glliy 01 (CO2) ¢y p0,SH wuT 3L 5Le I AsLall Ll
Gurbh3 sulps BBl g lall Gulisa ¥l 5,8l &5 Gy « Greenhouse gases effect Lualajll o peall oljle S Jlasnaly
b il Gl (3 Bgiaall & S LaS Julasy Lol (b o sa oSl (o 8 oleaS Slaial I Asilall el 30 s
Aaslall Lel 5l allaid Sy ‘wzoglowm(s{,/w,scs 13-6) e Llall 3 oS53 3 3 AaIl lls Ty plaall bl
ol = g 8 slas le Lnslal Lelyll Garkss & _,,\AmL,A.wdn_,m_uyum@uwsu,wwgﬂupu‘
ob 1Sy ll.u.l.cl.;ll;;Lq.a@‘,.dlluw\,‘uuhmub‘)ﬂtau‘,u.db&Z 8 saiy Lyl 3 &sa S (6 s By I
(sl YAl oyo axly) a3 il aadll HLE (o Uikl 3.5 24153 I ¢ Ly &l I Blaall ¢ 50,80 oy

Sk oo 28 of oS 5Ll raall aadlly Jysall Glyial
ollall Jlaxiul panlit, ey daslall Lol alss 3ok
Zelynll Haa G EBLAYL wlawll J35 YT, dyyall 2ad 3
Soil organic matter (s guaall L350l G5 ,S oly) RN
50L) UMa G canll HLA papalall g o sall Uyiay axs 3l
asclusy COZ-sequestration 51l & ¢ gaSI Hlatal Jaas
poalll (g0 Ll pemnall ¢ 15390 Lol 8 yatuall Zel 30 Lulae
bl b andll 5le 50855 ¢ Lyl e aall e a5l )
(oall Jataill Talae b aadll 5L dNgtal Tagls dayaal
1 <) andll 3L Liade Lo sl ponall oLl sl s
Lyaeall Luel 3l Ll aliill (o Asslall del 3l uas (2

Lo gac A3l

Lpnpahall Lo gloul wlalaall 53505 3 Lastall Lel,30 aguus
eass Jlaatul o¥are (asasy giady 4,5l pdaw 38
Apanall Saawd) Extemal inputs Lyasladl el Lyl
oo, Y Taaln] e Laslaall fyacas Loy o So¥ aall (o lassally

u\sajbwlohﬂbbf."u\j-‘dwdajb LJ\’..A;A.“J
o M|t|gat|on casaal gq qu I”J PNERYIN]] uIJ)JI G_U.;
?,se s sl ;uam Slaasl aawy Lalapll gl
Jetatll Lulae 13T (C02) (50,8 sl JU 5Le Galiatoly
asdsll olas INgswl 3uloyy Photosynthesis 5 gall
don FAO 5,8 Gy (somall padlly cosslalls ol syl
o Baiall 3Ll LS &l A da liall o Yauill fye cagaasll

10




.

[WKICERY

- g_..)_d\ Ologdl 2. 2016 - 30 aaell

| Conventional

bt - el K,all

Co,

Gaining Carbon

Losing Carbon

((Ormes) T geadl Solall a3 2,3l 8, ,Saall T Mal 00 2SS
o) G52 il 3 Ll bl 8 yotunall ubaiill g

Jurs 3l oUao¥ sloal abauadl Lall Juas Julss 10
Lol Lawlan o Jli Lo jill Cigm N slaall gt
SLEY! Glasss o SLall Gl an U

ol 8,55 s Uil 5% 30 Sitation s Lalo¥1 <23 ¢y anll 11
ol 5 sl Ty 3Anl Tasadl o iy s galall

Jeaa Jalas &ausy Soil compaction & yall blas! e asll 12
ollaadl sae Julisy (Jaall I A8l Lelyl oYY
L83 Bualy Dulac Il duel )l

il OBlyas) s & dadladl delyydl g0

aaasl Soil erosion dy il Calast G e lwhyall e waadl @ity

LoEally 5,0 15 I 10 saiy Asslall Tl 30l allss s

Jalis o dbslall del )3l 50 Jlatyy dpualiill delpb ae

S s s Ll el 30y 5 lan M Lyl Ll

11

dadladl delypll allad aakaid daiaall adliall Siads

4Gy bEUIL

gLyl G aally daalasl Caall wlhle Slagl Julss 1
Jognall b g1 350y Ea o dauw st

2 loolls slaall Tl g & 3l Gl Jolss 2

Ay geanadl Balall e D530l (g siaa Cpaad 3

.Soil water relations dasLall & 3l = lEMe fyrwas 4

Soil Salinization 43 ;31 la3 (pe aall 5

Deep leaching Basall pei Il Copss Suaw¥) 038 Juns Ju155 .6

Sasie Ldde Ldums yislic I Suewll JoaS Joas 3ulyy 7
lall

Gl ol Julas 8

eyl L leasI ol yally slaally 530l &85 (o a9



sl - Gyl €all

Evaporation a3l clall 488 Jaas Jul83 JMA e daSLAI
Water sluall aalis] Guuwady doyill phaw oo Hiulas J<Ey
Olisally oaslly sbiall 488 Juas Jold3 g oye productivity
Taliall slaall 34aS 30l &5 oy cBuardl Byanlly (oaladl
3ls¥ slobus Basb o 3as8kally o giall HLasl Likie

e O3S June e a3 Lo ogolall Julall Tulac (Ll

slaall ety Jurs 8ulyys dabaiaill ULl 8:0S ) o loluall
a8 41y .Soil porosity 4 il dyeluws 3abyyy Ayill bl
Ll Lely3lh 3ok end LoavwY g el Sall 638 Jio 3aias
ol o Sl d,lall Clie Y oLt UGl 13l L,.\;
oleaSs Aaliall sbaall e Gyl Jgmnall wbls (uslis
’ P PEPRESS
:&Uall Jlaniilg 4.1=sL_~_n dsly

O AUl julias o 3508 @S Lunlanll del 30l ellgis
Seaad wie asigll Jlasiwly ael 3l oYY Glie M
ALKl olapyall paieatl Lantuall L3Ually el 30 (2, Y1
Uartuad) Gllly wolodl sia Guyl dlgnual 38U
Lelpll allss G Lays Lajisg Lbiasll SuanYl Lelin 3
Gl ) o3l o salps AN e Lolas (iiTuny Taslall
Aai ol bl skt i, a,lall ol Gl
IS 9% Of (e oSl Lalsinay Zusall L sems (s
Slanil o anll 35 (o g as3sll Mgl Jans Julis I ell
Ll eYasll slay caias,y daala il Gpeall lyle
il G ga,S e S 2\.;|J3.||

Jotetll Lalae (b Tyl 3ol S LAl andll 5Lé doaal a2,
csall Bhle Ge any Sl Y1 Lalall salall fiady gl
t‘SJ&"\JMléJIP‘\AJJ@)AASLJSAAJ "“gdlmla_,ﬂ
Caoill) Ul julas 3liial (o andll jLE Sole gl

Slshppoy

2016 - 30 aacll

JiI ana 8 303l (syas, Larger aggregates ST dl s
Ll gaina slyuyl M Ll Aggregate size Lyl yall
ol by il LYW g0 03 S &y pdall ulall (e

rolaally Ll U8 o LiSsad Gnnmsd copdns Lpday 1530
&3 a.\\.c g.\y Gan C}Ala.m.n olall a\_m." ads Jalss,
Boaall Lulall Caaas ) Lpal s 3sb Jpanall Lilay
abal 059 Jsas @il oY1 Raindrops impact jlaall ol bl
Saiua Halsa Lolall L LLlEall, JSisy Al all Ja<)
il 5o alsall aball lsall e yu oo J135 Tiny dams
Julss ‘QSL‘,,QJ Al i elulas e dhslaall Lo acli

Lol bl I slaall Jars 3ulyyy o Slall syl
o et WLTér |nf|Itrat|on rate

o il goiaa (pruad (8 BN del 5l 90
:z\e}é.a_ﬂ dulall

Solall o Lol (g ina (o Aaslall Zel 30 alsd Gaalad ay
Al e 353 Jpanall LlE A5 s o Tpgedall
oF comatidl Lot oo JLal Llaayy Alaidl o BLAY da s
Lol Lgeaall Solall Jla3 Juns JaliSy cdpm,Lall Jol gall
A8 da s padsa

Oauwad (M & paadl Balall (o L3l (gsiae Gawad (gl
il 8.LeS fawas o dmprovement of soil structure & ,:Jf plss
ianal yualiall ¢ il juyastl 3y wldl Llaayl 3
e ciline P L51S ol Lalsl Gacy Las Lol
g Us8 Bae 80ly)s Lgnaslisy Ll yall JiS ans 8oly)s sl
Ll 5 daall S LSS olael 3y, Soil tith Jl_u.ll Ll
PO S T AR Js:..: Lq.."! (s aall Ll a3 (e g (Biota
Aaa Yl 3o S 25 0y o Soil ertility 2,300 &4 penss Gawaad
il dyghy ruad (A ddslall delyyll g0
Ll o lMe Guwal e Uaslall Lely5ll alls 3aabas aeluy

12

el sl 2



@qﬁﬂﬁ\

ool lagdl 20 2016 - 30 aa_cll

bt - el K,all

Sequestration ofsoil organic G ‘,

Carbon inputs Carbon outputs

(photosynthess) (Gecomposton)
(anmal manure) (erosi0n)
Loss of soil organic C

(CO2) panll L2 &lassl Juns Jolis 3 Aadlall Tel,30 allss Gaakss 503 S
(gsall 3l Il

ST LB Ee 550 855k ens adaadl o Lisally olaall us
Olasall Zesu oo JIB 3 Alaslall Zelp3) oo 33,800
Okl (I sbaall iy Jane 3uly) Ao wliall sl
Oo e Lo colaall 4 pa dile] (3 Jgemanall LLEy 05 A3l
sbaall (555 faa (B Ayl o 38 slall 5% 8,38 Jybo
A Aslall Zel )3l Bhlis o ataill GLsall e LasBll
slae Lallas (BISS (o abay il oY Basa Laess wldy
3. 5 Ll Tppalall oalg Il 3gaS g LS5l 530505 il

S sl Eoa 3aas JSlis oy a8y Ly 3asll o gaul
(4 JSal) s,k

phas colal Wy (raall anilly wsslally Oalssldly
Ll (S Slatal o ways aslall el 3l 5T N bl
andll 5le slal Jaas oo u.Lu Carbon sequestration (s gl
w33 U A lEnll Zely5l e L5LEe (g sall 3 ) (CO2)

3 JSall) (s sall BN I a3l (0 033 Gy

SV olaa &pli S8y & ALl delyyll g0

rolyall dae gi (auady ool
it o) I3 Ll Zel )l Bhlie 3 Giyaall sles 0S5
Jare 55S0 Saa col gl o S8 Jandy 3Ll Susaiuy

u,MJuJMIWMJ wuum&v @\LA.\I;_ql);.\)Uu).dlmLu;ul_._)geu_\.\.Lq.dlul)leJJ; 4 sl

13



@%ﬁﬂiﬁ

G Glosdl 2

Al old! Jleadu!

vo o83 S 2
dio o ¥ Hl>

Ol ses peasedl
ST/ oyl ¥ Lantly o3, 91 8 000 ypae

2016 - 30 aall

sl - Gyl €all

ooilly Ll slaall Jlaniul 300l

Loliuaall 5,101 ol 3 Zalotall

5ol 3 slaall Y lasiuly a3

:.AL..S”g.UaJl

ol g olall lall Jaull ulaj A
Ll Wleainl wie Cilaal 1001 3
el readll Jramlaal 1S3l 1
7.8 ia Lgia slo culin g slaay L9 5all
JIg5 Jalsy Lo (51 dS/m

iy ey T g pall Ll o LY s 2
4.25 Lgia slo il Zalls sloay 313,00
ads of e walh20 gas N dS/m
comatill Cgsé aay slis (5,1l

M (s 50) L300 Ll &1, ol 3
%12 Jazay suaiull Ko g0 5all 0Ly
Lpolall Lol Llyall o L 5L50
S/ 3.6 Lyia Lo slaas (5,115 (a20)

o Lgiagle slaay Gladll (g, wic 4
soniall guldl olawdl Ly 3dS/m
el e Jsaall o3 albd Jurs
% 18 La a3 30Ly3 sl -k 3.75 6,5
Solally vamaall L aalall 4,05
A gl

Byl 5 5as gy LY 3 ety
Bhliall oLl al a5 i ags
ey (oLuSl) Lalall 1,91y Z3lal
oY laainY [__g.h_» {+4L’U.g Susae ol gie
Oslaslls B pall el 30 b Tl oLl
iyl Jsall 3 Liiadl o byl g
Al yatly olodull @iss
saall 3 Tl bl e Yleaiuly
Ljysw mas Jie Ln,adl Joudl (s
wrally Blally 6,5 Guisis Ll
dole 5L M Jeogill o3 035 3l5all
PAIPENUEIVEVE WIS SO
Al g 85583l Jgall 3 payall ¢ 15l
sans o) Loy sledll LS im0
daldl Lolbe wasdy Jusladll
ol Jolas g (51l slas da slo wpuaiy
Ll (1 351k g wael o 5 ccsiall
slaall Y lanial 5,0l 14aS I d5Ls)
Joalaall Toslio 3uly) 3 Zallall
Bk 0o @l sl dasld Ll
ety il oliwaall Gaa, Ll

B jall 3ac s & gl
bl slulyully Sgadl S aaly

Obsll 53 5 mally Latlall slyall Hiis
NESJUNEA P P ) RO UL pprget |
O 2ol aall slie g Lad sall s Laall
o BanalBill 5é Tae il 03a julims aal
Lapadl Joall alane o Hlielyy colaall
LI Lalidl olusll Lasas
lall ola g Las,Ly iasl sl
ol Jshedl o¥aias oalaasl
bl Laglse (3 5ae o gl
&8 LIl sl Jlanial ol Aaliall
30ly) Sagr ae ¥ 5lea el Ll
A O el Ll g‘él‘);yl a3,
o212 Y il slaall 5353 5 algudly
e Baliadl dnadl (ale¥ly oLl
ol Jlaata¥l o ¥ s oal L
52 olaall (o e gl bl 5 5a
Jady L3l gaus g g gaall palaast

Aa LY Lgs,a3 488 pelaill
ey S 3okl gkl Bagay 13
dhugioy dallall sliall o¥laniuy
callaly Luale SULES slaly daslall
g latdl g Ll M J o sl SBugs Bagaa
Sl oaLY 5,08 e daslaall o

14



i

Slahppoyh

B Gl losll 2 2016-30 sall sl - apell sl

Janay Jaw Jolas Jlastunly eail 14
Jarayy alofll Laan 3l 5 % 10
sl 335 Lol Gl 3 % 15
3 Jail sl Lls) 433 o e
olaYl) olall gail Lajall ol
Ll M Jgem oIl a3 (a8adl Lay Y
Jyanall LaLall

ol LuaLall Luwisll Llae selus 15
(el 12 3ol Ealls slaay 55l o83)
el %33 Jaas 3505l 5515 e
il % 14 4 £lyaall 5,30

Caling, Lgaall soldl Jaxs .16
30 ol Sl ol e‘—lﬁ" &5,) Lajulas
Jemlaall 5,08 30ly) le ([ sulal
le Taslaall po daplall Jan3 Ll
Lehisan s Lalyl (2,91 5,.8

il Jsemnall Llal Giagy 7
Bysstall (gl slasy Lall dalal
Sroy Laldl slhiall wyuas o3
Llaall Jaslaall pand Gogasall
(1))

15

254 Galdl aige alsy alal
dSim

1 L Lo oo sl Jlanial (S 9
Jsandly oSl ol 5, dSim 8
% 63 gy U.L:i@d\.-aﬁ' dgde e
e sliay (s gl salills G5

Leiasle Juas slue Jlantal ZlSal 10
A, La a5} 0S5 1
e 8N e % 60 Lo Jpnnlly
Dde slaas (5,

Leiasle Jua slus Jloniul Lo\<al 11
bl Jpiana (o5 434S 1
e 0N e % 59 e Jpnnlly
Dde slaas 5,

Tan Jaalas delyy Jiaol oSa 12
dabis (3 Geuilally GuaSlly 48,0l
5 ad oY Sl paga
suly! kil Zolall Jualadll
Alnas (g st Gawaly £ A Jas

Doty Jaws Jolas Jlaniwl ol 13
Tl oliny duialall il (s, i 15%
S ASIM B 5 6 e Ltasle iyl
9030 5 gany malll Lalis) 300

Jaray gsanll olawdl Ll ool 5

Loslio 5ol) I —af3a15/Ja200
slie asle Jand le Zuilall iyl
Leaa il el ena (dSM 5) I
(el 12) salsdly G,lae o/l 17 L1
%4 3Ly s

il bl el g3l BLal ool 6
10 Jaras (s & 00) Sl Y lalaa
eyaall 5,300 a5 3ul) N -alks
L sle slsas L e % 16 daut
AS/M 2.7 45

Jaray Jag,uagll s0ls Glal el 7
Lyl paslas uuad Il a/zS 50
Al el e L, sola)s
Bty il Tall sl Nl
Jlaaial sic coaladls L, % 18
ASIM 3.7 L3a sl il (s, slos

3, a L Tua L Bl s uud 8
SULAN 5o sahy S 3.34 san,
alily daslall Zuulunll Eauyie
buwgio gay dSM 5 sgany o eaSIl
ol ol Wl daslall Jassll
Twliaall T gio SBLAN G ses



Sad\ppayi\

sl - apell 65l 2016 - 30 aacll il bogll 2 B

bl Gand Byupupall Hien s ualall s liaall 4 Jsaall

Laagayall fual o, olsa dagls (AS/M)  dealall dyiall (dS/m)

14.7 4.78 ohd

10.2 3.88 elybn B,

19.8 2.95 Ly,

14.9 4.36 s o ai

16.7 7.20 G - pead

21.4 6.95 S = Ak

17.8 7.05 G -

14.5 6.4 e - das

10.1 3.27 59

12.8 1.83 shal gl

13.5 143 soal oy

13.3 2.12 Jals

15.6 1.2 a3

18.8 0.58 Us ey

25.2 2.87 s

15.37 3.34 i, La

28.02 5.00 OseSII

16.5 2.54 Sl
Lely3l @)l Luely)ll alidaall any 3askss ol 5 LA doda
oadbas fpuad Jaallallsbaalls ool wie Glhall Bacy 3016, Ta plall Tnigioy Aadlall slyall Jlaniol Ll<s) 1

gLyl salyys Lyl RUCS RN PRS- NYSRE R REFER. PP PR Y- W1

Jlaaiul e Juolaall Laldl Laall waad selen 6 Ll sloddl Jlantul wic L3l Ggad Lo daslaall 2
i) LwLiall g Zabaiall (3 3,8 53all Lae gill Busaio sbaall A u a3y 3l s sl ol e Laylin g 243l 5o (0 0y ¥ (511 3
draladll laill Jady Lo gaus

ol (S Aaplall dagioy allall sbeall Jlastul ule T Lygnall jués Tysedall oliaall Gany Bl a3 3
Dl e poall aans ) Glle 3USH Bl Gad s M o))l (3 Ll slaall Jlaatl wie Lyl )
ool 2152y La st g3 s Ldall sluall A iyl L3 ,a8 30l s daliaall Lpasloas

Ll Gl gall 3 Logo g0 955 O Iallall sleall <y 8 LIl slualls ol aie Eganll (I UL Gashl aguy 4
Loy siy al g canly aaty Sy calaniol Lo 130 d8kiall  34L5, Guyall A geas Sle Wasladl b ool Ugany

16



Slahppoyh

o) ool 2 2016-30 aaell abasdl - uyel 35l

\"

:) ﬁ"_","_(,

oo B b gl
dis | 5 1 2 g b 9
d y g 2

u..\.ﬁ",.l‘ Jera sana yeasull
olaall &Y laniualy o), 3 &lulps 5 Wt
Slus],

OLS) BLiay ¥ wal o Lajghat g pill (usSS delae & JLolly dygaall Bulall dsanl AR5 Y
Ll e (adlg Lpiaalinly Gyill dugaddl gailadll & slgall oia 4 agli (M agall jeull Sle
Llagia sai g duelypll o510 daluiuall 310y yuolic anly Joi sal dysantl Solall i Lilacy Lyale
Al ggima oo dalinall Lualall Jilaall Ly pogs Gl

KL W) MJA.U otaidn @ ‘:.)A.u.u.n daclio 3| oy iy 3| duilgan 3| Ll slataa 2 L gaand sluaially
QA O Saprall ey dailally Lysaally LobiasSlly Laalipadll Lpolsh (awalil Bilyl Ssay Layseds
o3a SLai o gygpall g 1il (Yo 1 Jga) &gl Sulally 3,388 lawgiall Gau¥) yaull (o (gbolia
oo Juliiily daslill JLadl Leialoinly Leiualil Suls) (sday Loy Leoleh ruail dy,ill oluadall
AileasSll 3aawy) Jlanial

17



SVIERRN

el losl 2

sl - Gyl €all 2016 - 30 aacll

Aael Al s laal g Cuwas @
Chicken Manure (yalgudl slaw.2
o i Gblie 3 Galuall His
aalll il als Lpdny dyypw
wanll gk pela AN paaly
o 3,508 SlaaS Galaall sda Ge i
claddl 3o paud Lgaall olaladl
Loill Camas (5 Lajadl way Jerius
Ll dl sia jaali s daelyyll

oY oo Lalgiaa ¢ L,

Compost csw gastl .3

Lygeaall algall o bala Ge 35Le 58

oy T guiall LU el e a3l

sl s ‘Zj__\_'é:dl ZE\AJI oL

Slgall He 4S5 (B laa Laliaa 565

Golall il UL Saaty sgd AulaY

Al ealy Asado dadlys plos oy

gl Saaw YL G5l Galll ans

(ol Lay ouilys Jlass

raliall %rLc s g1 S50
5omS Apaal g e Lall Lagall 3503300
sl eyl Jlae 3

Lelisads gl olaladl 050
A yilly ool 38 ol gl

2545 3asb e Bnll o415 0o Julaille
il aue s o lalaall

osims olbalaalll e palaslle
oliue ¥

Ll Ll palys Gaeaie

Aggaally L paddly daslaanly
O sl e ciwpSI (g5i00
@seall Llaall La3d S,

- a—

slall Coaal Jare s &3l Laolis g 50
Ldgeall 3 Ualiall ol mSo
chw oo L Ll elailly &glally
oS el
Lose b Aaldl Skl daan
Saaw¥l b el e 0Ol anlas Lag
S LE Lgal BLAYL dpandl
Gall oy ¥ OIS el 3l Bl
el ‘SJA'T Lolaw Holms e
3blis 3 3aaca¥l 5355 Slis (o
olnall 838 o g Lgalaaiul
Manure guludl slawad! 1
st Suo o= gdlei‘ Slawdl (555,
b Sasasall Lnpall LLaYL Luslall
lalaall s3a ais aay elly (& ulaall
alaatul dieal sty dudlya |yess
A e olalaall sia
Syenie Lyguae Suswl o Jgaalle
Ll Huelially diey waa <Gy
e eyl Ll spews 3 udis
gy il olalbal cwlss ol a5
ool Jsanadll
webll Z Lyl sl b algwdle
RN (LA | - E N
Aally daelppll LAl Lol puce
Jolsall e Lgslsial aua) Layaall
olue¥l H9dny 2l Lyvwall
,Lall
JobY Lal sk, s (3 algudle
3oL e iy Lae 3 an 5558
Lealnl

pnS b g gedall alawll Lypanl s

Ly saall s 45 lansl s 45 L sadll (ol sall

sl Gawad (e Jadl Jany Ay nll

oolaiol e L5508 o pdps Ll

s Galall e JLall L3l (sulsa g e Ll

e 3,0l by Loub olatas JuSES

st sdll oyl el g U eu3lKI aliasyl

slae oo Lo pas fasill Jslae (3

Lgaall 3alall 5g0,S of LeS cchyuall

S Ll gl B30l |y s

s il 155l dall lslSI e

0sSs @ll 002 iy &y uall Ll

oSN paaa Ll e ablis,l sic

o5 sdll Aa bl Bulyy (5 a0 aguans

oluaddl Hos oty dunll 8

Loy Lol Lgma 3 Lyl

M e

LLaall 530 LUl ums suise
seal

Al Ll Ladl a3 50
LA ualiall Lage Ujae cilyse
salicy Gassms Lsdusdy )
(8asae s yhun

& oS aausl LS 5le a0
Ll

AL Ll Llial o g3 50

Lol sl ol da, (e wse
Aligwndy

Sla o Lyl eva slidae juwyse
Lanes 35e

S,dall K53 e il phw LasSe
Al Lalell

Lealowily L3l ol 3 dapu pasa5e




2016 - 30 aall

518 (o Ly i i€ L0aS L5 g (0
o s USiuall 518 (o alaill g o Lalaall
Ssa¥l My dgBaly gsmdll
Lgaall olsall sia §,luay Ll
Sl Lelasaty Lie B0lina ¥l oSay 3l
Jlal¥ly slegyiall Blay oS

JI\’.A]LILQ.\&JAAEJ\-A‘):\AAJMJ{S‘)ASA"

ol Ll slaw .8

Biogas Manure

S alyasa e G_?l_]_" olawll oa
0sSay SBl e Jomall way (s gaall
aws Lysholl Ty o Jilo JSi0 e
oSl (o 4l LS % 90 e S3ST M
wole slac e Jpaall aiaas
Upaiall a3aSlyy comaall 1ia Syl
Jia 2y cale ohiiall ugas pucy
sty coliue¥ Hhy oliballl b
Baga ol Ay padldl ualiall e
Crolid g saill latis e g giny LS
B12

I G pall 3laa .9

Swage Sludge

i._\:s% iJA.aAA sl 8yl slaa .\.13
oLl Laaal ualiall g 4 guaallsulall
L8Loall L all Galsa Guald oa
Lgad o i LSy pull sl
Leaal o)y bl Lalmly L
el Gpall slaa oo Balaiuyl
sl 0 LSl Saawdl Ga Yo
JSaS g 3,891 B,Y1 3 La,Lad
Lol Glal g ol e Lslal Lae
Ll L, 08 yiabic o slaall 4y ga3

19

paaiugldl (gAY Loasall aliall
sy eyl oyl a3 3 Ll
Tanall jalially apeadsy sjads
Ll Lplis ON Lo el Emy
o2,y Bugy CsugeaS .6

Wermi compost

pad 3 age say oauY Glags psls
Lol B Busasall G gaall ol
Jiiuy il Losgs 3ul3) BLAYL
Baandl Ll 3 LIS Glapall sia
s 51aS) Lal3A o) o Lalaall yo Ly guall
A3 5 aged Gaa (oY) Basa
o graSIl jaatny geiall slaladll
Sliue H5dys il shll (ra 18 w5
Aasyl aae 43,0 230

ESRERN] ol SuwgsaS 7

Pruning Residue Compost
eciall snll) aelall lalas <5
Lol Us (plolodanll o Lasll

W\

UAJ;\Jl SJJJ Ca‘w).uxs

bt - el K,all

c.a-m‘,.g.as."

Sl o Lyl 3 s,
olays Y iy oY1 sl a Y1,
S¥slally Sla,eadly Saidwsalls
Loty olawsglly  Slaag,ully
Jis saill il lgall 3slosl
Sl sipadly Uil aally oLy
Lasudy
BMLLy Slogll Lall allss fo Guuny @
£02 yo 8 ,0S wluaS
o dna Sl sl o uaye
Ll Tl et Lo
daladll Cowgras .4
Town Refuse Compost
05 Ll Tage Aafyy s Toladll Jias
13 Lelaialy Las HUT o as
Lelsgns g sulall sia dallas o ¥ 1€
el ool 4 cads csasS
Oe wpaall e Lolalll cun oS (5 930
st LaLa YUy olall Lasall jualiall
Ll gall o a8y geaall 3olally
crnsraSy  Adlaial A gl Ll
a3, aall ge Ll Llall sLlall
obudhiall saas 3l 2003/SN.S 2014
sanll Lylall 5 Layses coalsl
Ledlanial s 4y gunadl LAl e yasiall
O3 J3 GgaS 5
Olive Solid Residue Compost
slalae pe g3 (3 Lball Ll 5a
Ly ke caudy (el sae
Gl JB5 aad s @3l iy (8ouS
sle ssin 3 dle Lulaw a3 13
oans gsaall G sSH e Llle Lo




sl - Gyl €all

Loy aaa Y saawdll algd Gaali o

ot

Ll L gaall salall 30y @
Ll e Ysalse

o Ll alall e dslaale
bty Jpans asas Ul 5 L3
LI ualiall Galey 5l LY
S Lsje JiT 055 elliys Aol
Lelasd e puad s ol mll Jie
Llaadl usliall Lads  uluy e
AY L dly peaall saally
Jas G a3l Ll (alaa Yl
5955 ally ALl L paall 3oLl
Sadll 5ad saaliall Gloysd
Halle Syse Sl Lebsady olall
oLl 13 e Lpealoatay

AESu  LaY Ll sulye

Jid &5n5 LY Guiliall Jle 2550
ooially Hlatll e oS s 055 o

J3lall (g gandl 5Ll slaws
S colalsill oo LWL Losatuall

o 355 Of e gaall Gpuall slaay

lbiey

g0 i ool N slaall Lals) puc @
L IS5 Jpeolany

¥) Luslya Gla slanll 555 o @
e de a3y (% 6 Lo Lyl Il w3
el B e JB5 Y 5,38 L L)

stsilly &Y oleaS wis Y e
S slaall Lasws o o< 1
Joanall olalial g Jaolad
Esooll

Leasla) oSay ol slaall e suas @
o Tl (s sina spaad aay Lyl I
LA aa il

Green ManureJ.\A';Sn slacudl.10
ol Ll saa¥ el wady
sie oa,Y B Bsa pap Jsans
iy B sad lsbl (e e sk 4l
& 80k Slaal Gl ol i saad 4
Jualaally (3,0 Lgaall solall

2016 - 30 aall

powligally Lotusdlly og3Y Jie
il ey soa Yl paliall o syanlly
el 3 Ltlantaal (Lo w3l gall s ia (yo
Tais e Sllaall o wpuall e g5kl
s Ge dlld caliilly ¢l gaally oLyl
AL yualiall o wyandl e Lgilgial
RS 550 Ly 055 A Lol

Sl ias 5 sl Gls,
s Lelppdl b slaall Jlasiul o)
AL 5 (S o liall 50855 a3
Lolu yuolic 50a¥l sday Ayl b
Lasgay wie eliy Olsaally Glusdl
slaall (3 5355 Lo sy 35S sluaSy
Bolall sda chedy Ll of L)
g Bolie L pat ) 5mS 2lae,
s JS el c(s,a Y Ly gl Baans Yl
(Ltlanianl sie waa Lo e Jgunnll
T b Aaiiall sleal Jlastnl (o
2 £ Ml saaiailly Lel,30 3
Ll Qolsall Lablhs  aay
Lolall 2002SN.S 2665 a3, Lyl

e




USS U“ 4..\4‘)3.“ J3.A_|| eha.a g"ab‘ g.iL’—t
Ll Gbliall olilhi & ady Lo 1
T e dagiillyg ¢ Al awng ddaladlg
: '_" 138 el SLGIL Bladall olaludall g‘“”.
3 ut.._u.d@ sl ,..s Slulaall o M

ud‘ o & Ma.a.th.ll ua_,t,a_n llisy m;..n
: ‘-‘L'L""ﬁ ‘L"‘}“" L"“"Jm STLEYRP L@.c}m.\
J.AYI :g_iLl.\." slasdl clid JL&IAJ[’ L«A}m
Al ul;:.a| 9 clagSall ja s ‘s.;_ll

‘\.L\SS." RAERES .Ala.ﬂ‘g MJﬁLll u.ul‘gAJI y

ba.ll J..;m.”..n ECGEN u|..\-\$ ‘ul.s.L‘.Il ub.u -
;.‘u o2l Y Busaiag dual,all |3_,~.n_.. i
_ * - A.U‘g.u.a oalsy g.eaLaJl O (e ‘?.:l_\." d«A.tJI
, o ski ady (Jlaadl 1aa < &Ll Jgudl (ya' f
e mIJ;II oulyadl sue dulyyg yaadall s\h;
& i Ligiw padill daasall daluall uleSj
i 24 i G Gsele 30 oy ia
L dalas ojslad dlanellyy s lisa
- dasuhll oLl dalwa u.el_lh.«.a‘jl b;ll
SISy Agiall ageall Gl dla (e es,u_@

T UAJ.uS.tJ.\Q 4.:3‘”AJ| oulyadl sus g dadladl
L PR RS u.aﬂnu_l.cctm.nc_.m
T Al L B Ll sl L aLaAS
L Ly Jalss I ells aa g - gl JsY)
"_“-'J aoliiy «9-'-"-‘-' La LG-M‘ O gladg e ugas

' ) ;Lu.lJY|




sl - Gyl €all

Lyill g uaall o ganall (o eiill oSy
il Gasa o slall wisy Haally
G a1 e Lem g
oW Laaball Ll apuss Cde JSams
o cins Lol Uanallyy il
ol Ge cad ol i ¢ el Al s
L Shutaly pilgll 1ia 5o LD
Jolgally sllaa¥l fo aShuiwl (Say
el Lulae plad Cias I Lol
a Y oK alaasl, gﬁ\l,;ll
o L Gty BLES G canll e
el gy lie £ lad acus el Lo
daluy Lalall BbUl B,k (5 ool ,all
LGl ol gl 5 L Yy 230
IR R ORI FCRt N PR JY LIS
LI ol glasll 3
Loaalasll ol YU Lwadl 5,30a ia - 1
39dmy b).ia." Sac 3alyy C‘J—*—" =
Janyg Ld|‘,|\_wg.uﬂ.\‘9«h.s“,.u‘uu10
%u\s*!c&\—ieﬁ)ﬂ"emeuuﬁ
Lowie g sauall alyl) slazll La | ol
Sronall viey (L)atme LAl 5SS
S I s Lap et (S
ool ase B Lelp3l Jud s hall g, -2
Lo MW Ll £a€ Loy bl calys of

33 Lt pse 5903 G el (A
Sl AT cagns lus o)y osS
o il 3lae I s el S...
oo il oy Lasbooll (3 palliy Sse
oeloally g 1Y) Slel Gl Lass Y5 g
Tails alyall puatall 5 Lo gyial
ey osally pprall gllS 3uaall
s Gelall s pall Bal s8 g aliga
fsladlddalall be alig] ol S g 55
25 ordlyy ahilss g dall § ganll
Gg_u.. a8 Aol tp ganall I3 e
O U3 e el il £ las Cinay o3l
s alae o e eaals g3 sy 4ty o
(b it S 235 5 il e §da)
Sanall 5ye50l BhUl 3 Lo Yy
boas B olélys algnns dall s
il Blaa (3 agu 553all § ganall

e
?,3433 ac g Haliy 08 Jlea ¥l fpuual g'.ed
Zelpll Zhua elall Zoll i,
Jiig Laall olaely Jlaall JUasal Gy
9 Leos Leieloy Jiiadl o Gl 3l
Shlidl 3 suslll Galaall Gyl b
¢ Lo YWy Alall el dslall
Ll Gulall a5 dslall ol gl

2016 - 30 aall

Lo ¥ o aloadl aatisll dolac a3
e TLall iy Aslall LU
sle lee olpbs sue 3an JNs
N NI a3 it Jalye
Zaball Gudle gl L LI f Gy
Slaall L saa Ge Ll by
sl 3—31‘-{-333 g A oo L
oM 30 olanly eliy « oal La e
by LIl clall Jas sy pu 40
Solady Haal puse o obadl pan
ool Talae 235 55 e eluall Joasd
ary Jikall (3 Llay 3551 (Ll all
ol dala Ge gl (Joll S 6 55
dupill godall g senally dhgadll
b s g duyill ugo slae way elldy
b Soaall el oo 33salall L3l e
358l puys (L yB w5 a5 Ll
el S Gasty duyidl Joa
AU Ol oy paoll JaSiu o
Llac a3y il Jon oo sall 2
Jlaall (e HaT Basd a3 o il (s,

s - Bale malpally Jotial (Ll
Bayd OSaTs ¥ aBh AU Tus 05 Lia
Lgiel)y pom ool 55 O QL
dst 55 09 ol Al Gany )5 a3

22




E\mm
ol gl 2 2016-30 aall

bt - el Kl

oAl (e Bae any Galsa Yl agas - 9
bl Lasny Gac gaud ot TS

Ll s50all auy JLS a3 o J5YI
Gsd Lo I elliy aall e Zaslull

Jady) Sale Lgtel)) any Lujall o)
N20 G ool eLall BaaS 1533 ol

il muye A Guilll Gigyly  oR0ad) Seead Goo Gaeadlls Ball e ARk il “-“u*-‘-‘ age _.IJ_;I -3
: ALl S35 (o a3 Lalaall oin . Dbl 5 y3a )l Jaul Ly s 5 elawas 130

U S apastl g

Ldlhe 3lsall le aly ALY aia 3y
oo @l oge Jla by el £l
Llae At CLw¥l o Y il
IV U HESE AU 1]

S5 soss JShn u:“b-"'—" s, - 10
Aaalial Gyl Las ol
setally Al o Jually A Yy
- Sl g il canlgll Juadll s
O, pa®s 5 LlEl sia Gabs o)
3830l A Y1 ael 5@l Blel s lu Yl

pae oY dgiely) oLish Lujall pudall
Jsa3 aliu pacy pdsall Sugas
L5 B Lol LY JSES g0
sl e Lslays daabuall (5 gall
foanall pa gt ot (S Lkl
Lpill sely iy @y goiall

Leslen o oyl s yall SLisal e

Lga Cros - Aaslall L, Y1 I Lelas sl
Goius Jauwl Lol <55 L (g Al

Lo e e godall g el pass
bidgs peom bosas il Js e
(Hygrotropism) okl a5 el

So3all gslall eall 155 0o 335a0a
T oSel Lo gylanll e Bl
Balall Ge Galial Jaall S 35 - 4
ols siny gsiall g yanally Tl
4205 =i Gpa asalle sea Yl 0o
3an3 b Saelually . (Sl Lo 2l
o Jiial 3 Gl oy wan el
oeatitll w3l e I LI 3oLl o gl
Lebgs 350all Jaul Tyl pny - 5
- 0Sel Le supae JSin sgall 33
Ty Tyl 3ucls Jpm 850l oo - 6
i ellig (oSl Lo sylaall oo Llla

b b Ll 3Ll e Bale, (VOO
)-A\Jl 4‘\.;:.:‘)&_‘.‘ (§J3+J| &JA.LA.“ GJ_‘ Lg..c‘)‘g 4J._|.‘§.3‘):\S|J| ‘_.\J_‘)-ESLQ_.LA:QA
Lasw Yy coulydll suiall ¢ sanall . . . . i .
) . R l“' Ry (‘5‘)_\.;“ &JA?.A."GMJJ‘ e ga.“ sl fle daslaall [ Crendlly
o g ool JUa¥l 8,5 s laall a3 30l il  Tpall gLl

S Ll (3 4Bandy ) dall g ganall
AR Ty Al el
plhcly dalall 4y dslall Ehiall

il Gk e s i Lad

23

NIRRT PN EN N
5L oS o (Y e L5k 3,30
o Tghsll oaBl o oulall 35Las
S\,lu‘:,‘,\a.:ﬁ‘g ‘S..\‘,..\MOJSSJLB?J‘

N

(il s, JLS1 Us3) Tl -7
155 25 ,_n 2 sole) d,all 6,_1
(soal

Sle Lelu) csgll panyd Sleuyl _ 8



swd:&di‘ -'¢. E- ;»l.b

ST [ ALl o fpall 3y00)

Juas uyal 443 (Chinopodiaceae) i yull iliadll oys sxnaiv ol (Haloxylon persicum) il
Baclall wie g A 8,88 3 guall il 5 1SS Bty Loogacy Ladil sppin 5035 0 4 11 2 ) aclis))
Lahd L5,S Lyand $3y,3 Syailly 2008 Lajkad ply 3smhus L) ¥y ALlEe auwl5 I 0.5 Jskay Glos¥1s

(rads3) GUl G pis (8 585 a9

24



ﬁﬁ\qﬁﬁ\i&

ol losdl 2

2016 - 30 aall

ol Las Jaay Al el 4 gaadl Lpu Ll
Lol Lyge ll oY 5 il
paas A BhUl 3y Lol Gl
o Las¥y  pagll el olylasd
o ) sudll e ((eeldall) Gla (gul s
@l Bblioy (ol sl dakaie gkl
ol Ly 3 JLal

ol & padd oly gl
Py gl

(gl i adiga

fostes 3 paidl Bpai Jlaul o
Laphll eyl ool Jaals alel
2005 ale o ialill Lakis & (SRAP)
L3 il Sypaatall sV b
slooll ally ga o,y oo
uﬁl U e il Telyy oadd
gleol oladl e Gy gacy &l e,
LW oo plia IS callay saslo
Ot Mo ls Ailuayy 0 2 (a0 Spho
LI ‘460‘;"50\5&.:)& MJAY' [R¥
alslall Jle aall 2350 5,08 sl
gy Juoy dan slusiw¥ DA e
100000 S3ST J wlsiw 3 M oLl
il o Lygesll Loja ¥l sy
Jlosll b oo aall 3 3le 58-S
slasdl spaasl daidle By,-b 3lay
Uolall Ghliall 5 Law¥y (3Ll
any Sl el sl Lo3a ¥l G

el sia Qlel ol Jadl Lagilayg
Lse dl dalnyl Lasan.g 3,88
clall Blbs ges o Lalel oY
craguel a3) (Liwlals 200 N 50) Lol
& Laseoll algall Lk lall o Lolussnyl
LY 3551 oo 80 wlalus glal
clalial Lul G Sale ooyl
ool Osale 338 AaILI Lo gaall 55,300
8 e aia aguiy ool bl b
o3 pealll b O G de d sas 5adss
SR ) Lt LIV Ge ol ¢y sale 21
o (2010 cwnsdll sall g siall
LSl e Dbl ol laall ) ekl
a8 Cbaally A31ally Sl el Jie
ot Tazg Tape ) Lkl oliill oy 505
LS il e luiall y22 Ty ge 0l g 1533
o 500 sl ol Lulps dalall
t e Lagall Ly g0l g 15341

Achillia cLs 541 5 Artimesia herba- alba szl
sl a3allg.ephidra alata gailally .Sp
Stipa barbata

Sl Eslall Bl B aalall gl
=2l Byl aBlasy sl saas
dnlysll Balgally dale 5l 54k
Bl maliis B0 ediul &S Iaag
o Lokl Lelials salely el
poly GaliSy Laanbll Llasll P
& Al ol s3a Gyag g 13wy

bt - el Kl

Lslyaall Lakiall oL (e oaill aay
agan M alatel ae &l ghall -0 50
358 iy Ayl Lyl saall dakial
ols say - Ll GLaslly gl
pely Glaall Jasill wui gslan
Loyl al, ¥ 5 Laaaly oLamyl
dlle dajm dapladl Jaatyy il
ool slay Bl Ll Il sla,
sl 3 g 555 husall b aas 3l
Sl ossd dasea Ul el ool
el L 5,30 s

o S Laaall oL (e il
ras plid¥ly Jlaall Ji3 oe ey
Aalell LS s Glalasiul aal
gl o2l o &J'J—“ L] (Sans
olaidl Jau old uady aadll Gha
able S LS el )l fro el ghuu b aay
oS Laadll Bblial (aay (8 Lanl
‘ .‘ilawéjnt_:.wf@‘,,dsl,s;uﬁm
Ay JJ?IJ Jeasl o paddl Qi aay
aaill Dl oall sie wiBoll Gla
Olaadl L5 5,Lall oyl 5daall
oaa By b Jlall 4 Cada
Salel 2 Lol Acly) dcedl
1356840 el ) Sl

% 35 duanhll eyl dalus J<is
Bl Joull Tllan ¥l Zalusall oo

. |

(3 anall Tyl sl pun il e sl 533 5 3) 553l e Trols b el

25



2016 - 30 aacll Gl dagll 2

sl - Gyl €all

& u‘,;m s UL’LuJI ol bl
[WI-T e 45.»\.2..3.0 u.us [ B[ WL
%&@MB‘PJ&U&AM|
Lol g Lyl Juagy dasladl JLs,M
838 ol o35 aw 150 J1 120 I
Suad e paall LS e Lapa Yl
el Gany Basey Sl llill
Salsola g I Jie &éluduwall & el
paally .Achilla sp cly,glly .vermiculata
Haloxylon salicornicum ¢, 5331l 5 .Stipa sp
Salsola 3 s ysall y Noeae micronata ysall s
.spinosa

Lol 3 padll Lel)y SW Haia,
& il plaatol Lol I L sl
Ayl salsl 3 gelyall Jaals 3olel
Aaaally e, oall ol Lasw Y

3ul i
UL Lall] 2015 5L 1
Bhwes . gyl Glsll 3 eyl
2014 ole ) sie smw sasa?
soled Lulats¥ly Laall 5 guall
ksl (3 Tanalall elyal Jals
laally Tely3 ) Ao oyl
28 suall
LT 2013 g giuall Gl 53583013

.&HAJ

Basladl Lol slasl e Lo gae d80i
221 bl s 5-4 e callss
LSlSee Slsuwls Loane Loja ¥l olag
gLl Jaadll B (e desins
SLll plsall e a3y o 150 M 100
e Ll sl L4 0 0 5 I 4
ool ola (e Jlopll a5 LS5l
oty alall i Lilany Al
By siall JLoylly Tiganll Gulyill yale
bl pols e

dgla ) LS algSYI Lo
Slotue Sy gl oUls ey
Leae Laaiobl olagss el
Janill i e ASlShe lsuls
Jan3s aw50- 40 ¢ Las,Lys 545 slaslsy
e gopall pulyadl Llaa el sia
Jalislly yalall of G3l,anY slilac oo
U ganall Joyll ol,3 (KSlaall 53Y1 e
Tl

Telyy plad s of lill o,

90 s sl Lo aay uaill ol
dosn Plasial dlia of Laagly % 95,
Slyaill paa 3 3ol dlia oLS,
15 M Jomy g Las, ¥ (3 3uly) Ayaall

Lol 5 olall § Uyl iy o 25

30l g 33153 w00 oo 3ST 8l
paa B 8uby)y dhuall olsaille a5

Slybiall 3 Luad Zelll o Gaale
Lol il Lagas Y g puall 230
oo Glaaall ool s Sl g sasll
L;yBSU_w.‘SI,m‘NJ 85 W17
tl\,.;l\,\,.@.!g e aanll é\).t.i.“gﬁ‘_u\_u
Stipasp. p3all Jio 8 s g0 (S5 al Bagan
Achillea \s 5,11 5 Artimesia herba - alba sl 5
Laiyy (Salsola vermiculata LLua¥l, sp.
Jie L5808 oLl e 6 1533 & unisl
harmala J» ,all5 Diplotaxis harra 3,LsJI
&y 3l yComulaca setifera 311 Peganum
Asphodelos:,Measalls  <Heliotropium  sp.
Salsola sl 32114 Salsola sp. 5 gaally (SP.
.volkensii

oalssy ddigy y dilaia c&}é
Aoy Ay pogpdue (5 il ‘s..\a.\.w‘
uﬁumuhwu@|@duﬂ
iy sl g 5 puaial éJ-Au-AA_uLu
4.:|JJ Al o JJYl c.a\,.e.“ g" A.Ln 454.“
(s ESJ'G'“' IMa 8940 A.wJL 5000
sraua [UsY¥) 0P Sy [l
2009 ale oo

(el delyy 33 _,.b

Lilépl caen Zelp3ll Laph o3
SV piall ga JLs,ll

dlacusiall dala A 2! JYI ga
ol daal K sl A_cIJJJI IORTH

26



me
o) gl 2 2016-30 aall

bt - el Kl

SV sana gl sse g8l
g Jrigelo Hgisall
sluasi —4.u|3.n.ll 39,4 3 _,m

ekl Il u.ll KN S PPEN] s\_chJ slale H_u‘g ‘MIS *L@L@AL& slalsl (s
u_l." JSliall Jad u"}""b'"ﬁ Q..\,J.‘S.IYB u_sl_u.gSJb uS.ulS.u." Jaalf ‘:Q g.ﬁlﬁ:\."
slas dala) Oly « (l.!‘AA ‘UBLAA Jyas) “Ji;dl L) gan M_uaJ.II sl gadl L uaJ.a_u
lalaal s\_\b.a_t.l MJ.u.u.Ll La.@.a Lulkaa ..\-i_s oJAAAﬂ 4.:.:|JJ.|‘ ul.\‘j.\;.l‘ Cl_\.ﬂ U‘Jﬁ‘ﬁ

.GJA‘ daals Yy g_\.lag.“ JLaidys asug ¢ daals o oblgaadl oda oladia (e

27



Sadppayi\

el losl 2

sl - Gyl €all 2016 - 30 aacll

Al e

5, £

i-'-l-““.-'d‘_pﬂii.n

el Le b, 5lead LoayLall el3a Y

*LJ]SJJ}{L@LGJMEPM
Sleadl pua G o LIAIL kil
o0l (gl Glhall saels Lilan
(%40) £3100 LIl
o dolshaul e Bylie b all @
Slo enty Sl wlall dana

SR (Lo ey ora il L
9&»655.4@»4&5‘,1:;‘);‘9‘\_9\_9.&
o cnlall S0 Bial KWL
Sl bg,aall dalayy dysh )l
sl baae e Hoan pane dle
ol 55055 Blatll il <ar I
bosaall Jawlyy Lelysid Magusy

gy dae Walyg asliatey Zelia,ll 353

llpaall aullge 5235 Ia,e a2l
Llaall yuw 3 oY 3skaall 3,5aal
1308 yiaall Ul gaall oLl ua L)
oo gLl slea paialy 5uSatll o3
Sllpall Tapall sllpall dsias

iall

el gLd,YI Sl lual
Llaally odaally Jyaall diiise
alasiuly Lelibal 3u¥, Liua
Oalll mga; cala il

Oaally Joaadl 3Lia e dhsladlle
(Aolsilly 85mgally Zaatall) Llaally
Suaill dud iasy ¥ Aaa
(i) ila,s Ja il
el

pwdll JolS Culall e SalaiuYle
Saseadll 3 Ladyall oY oo il
shall olalaal Lbiil gl
L1 sl all sia e Banlyiall
Les\tine

Lle,) Lamadl Lalall wl jaylsse
e alas (3l sl 3 Laall sl gall
ALl g e

gl ,¥ g S sy
gl

o ol g LW 3lga it
Ospsag laall Jl5 jué Jure Gysiom
Oatsane Gaidjle e onie o)y
8usyey o2 Yl o 353 aw 3 ¢ L,
ool Lliay syl e plas oLy
Tolally Jalall s el b oy

RECN-PAR PPN NI PIESN PRSP

Lo ls i jlgad dua LAl ey
:@4_,..\.4."

albyls e Il juin Hlea iosulalle
Sagae railie g 833U ug)e s 4y sl
Jlauly Syl soulaally Jaaall
Jlaaly Lgalysls olilsaall als)l
oo Tl oUilpaall olalyal
O Sl pus sulall slay . calall
dary Jare ggee e calyy (el
(S a Ll Sleall Jumy any
G0 bl s glag s o g aall Gl3all @

28



i

Slahppoyh

B Grall losll 2 2016-30 sall sl - apell sl

Solall 5 nlaey Juikall woslie 23305
(sLall

PRV SN P P P
’ e ysall delis ,l
ool Wlusy Joats lall Laase
sl iy L o Oy ane
oo Lasall Jla Gy wsonl La 0o
2550 Sleall Joms a3 culall Jou
@A puai Il Calall A e aoldll
Js g ol sl Jl ps
sl Jans gyl cala e aasll
axday goUall calall i clall o, e
.Q\A'.m.").,.:

baad Lasty o wallay pladie
8, e Jansy calall i elall 05l
3oty %6 40 a Lagsyla Eayo
sstis e BN N sl i AL
b lUaall Lalall I Y gen s oLl

cndy sare Slga elall bas Wlideo
G Raaall Jis bl Genl e
s celall 335 Loy s e
L 15 e Ll 3505 deue Ja3 YT

Sleally Janll
Sy i tall sy a¥—7

:@Aﬁd‘ SL:L«.&J."
Olsaall G555 olKe) g sthall 333l
(C_“\.AAJ."
e Caiie Gasdans Gudala (e (S5
gl Olsea Jsa s pawd Lol Hlaa
488 ualy
Gare Boaie oo Sle ailudlle
L3 535 Ll S ol (5 5 bavase
Gary Aalall ead Slaall e onty
ety ol (333all Gabanall Guialall
Gosall Loaaall yalpall wal e
Sleshaally shlal JLituls a5
o Sl Jals paall lgaall (e
aoseeladl (o gas Lebu s g Juusall
ollay 3usye dure daki :Juw llle
Ul oloslaall o3 25,80
asasall sl Glsaall Ge Lelalay
aaiay cJeliaall I 355l Jaley
o Blas Bt 5l gl GUats oyl
sl ol gaall 43,

29

Mi,‘\

aladly 4385 o gl

_._f*\

el ’:ﬁl
Al

— i)

iy

plally A3 gull <€

ol Lelia 0 5lgal Lua Lall 5 Lulalull 252

ooluny LYAN 5y LS pas
BMAIL Calall (5 glus (ualy Jore
Liall cola (I ents :aSau il dlc o
Lwlad Lslhty maslas a5y
S Braly sl U Upmse
syl

QLU Glall slay paslaadl @

Jiclss el Gpsim pd el
Sie 8,m€ ey o3 Alys LAl
) alall 550505 t3lall sLall S35
Ll Jauly sy slally 35050
ol Lages oo s LSt ds olia
csl JS 35 a1 laly Lbllas
Olsandl adl Calall Jail dylalas dalay

Jeall Laaiay 5 oseall ¢ LY 5l



e

LWISCENY

el sl 2

sl - Gyl €all 2016 - 30 aacll

Jsaalls Lals olala

Relia,ll 35,k &5, S 30 45 20
sn Y e il

B ol g Ls¥l Sl oSae
Basisll SUlpaall (o Oic pana
i) Sleall BYA Gutala Juasy
Slsaadl f 55 cua wlalall

Lle,) Lol dolall wll aulise
S G Jsall 3 dnsll il
ALaladl Il Lass

Llaall o & Maally Lala slala

Lol g3 pole il
bl L, culall Gaat,
poies dallhall Lalally ex sl
oLl ey elis U s 11 5l saadl
el Slpall e Ga Zelis)
Lmntall Lanll 320 Y G33all o3
o Boumall Suall JMa Calall o o
e sl eIl aaa®s (S delia),ll
s Olosn S Bacadall Culal
Sle oy el oliag 6 14 (Lo
i Lyl o gadll a1 (gl

gl=a,y s Jaraslal

:G.AJ._\.AJ|
S pase el Hlgall hagade
Rols Laye b gl g Loy
Sllssall g laay Jgdne ol<e
Gaoaall lall Says das )l
dos al sl sl Calall 55050
Ja b gl caladl Glas Sleal
Jals Eisall edy polle Cala H3lss
busiiy Al aollsall 3aka

331 e srala Om Glual bl alall
Sk 20 Jiyela s O cdmeondll feba ol N aalt i 85 ¢ Lasl e Gl
S)JA\AA ol i ] ‘_‘_‘_"‘9‘° Ten s L.)lJ:‘;'U Um..--.J (_;L"U.. C)‘ ;LGAJJ. ‘_J,M-U. (o 75 K) L 2 .J_" t__s‘d+'b

LISl sanll 2 LY i Lo Ul
By Zaala dely3ll

oFeorester. G. .1992. Erfolgreiche
Leammeraufzucht ~ mit  fearester,
Treankeautomaten. Nr. 1. Fearster,
Technik GmbH. Germany.

eFeorester. G. 1999. Treankeautomaten

o dndd adgll s wnts sl
el

gl ¥ g Lylyal LS
) :@“‘J'-‘“"
Ly il slsall Culall auise
Sl dajuyy el LSl

LEUSIIN B SN L O SRS B
LS oloslaally sy g8 way O gwlall
csle Tlanall Zaea )l s Ulgaall 5o
& Jusalls agoall 45,0 BUaS ey
deos e o3 gady Ol US4,
Lty oL eIl 3alas jleal
Olseadl dauy Hlgall Jae i3y L0

feur kealber Nr. 1. GmbH. Gewigstr 25- e el Aladl ey 3uyal Jals S el
78234 Engen. Germany. Laliaall Loyl i gall Calall aise oy LlUaall daball oy iy
eHolmundLaue.2008. Feutterungstechnik ol ooslls el e (elaslas) oyl Jlu,ls ;J“.JAJI

Moorweg 6. 24784 Westerreon feld Nr.
1.

eMeltec, M. 2009. Stand Alone
Maschinen FmbH von-Nagel. D. 4740
Oled. Germany

A Tl allsall e CazSile
bl e Liagll Lpaan 325
Y 2 has Bosb G daadl G
oswlally

slac) oyl Hlgall Wby Koo
Lag ol Laps ) S Ul paall 1 4u¥
Olsen JS Loniall Coalall 4aS a8 930

'''''

(B35all Jals g g gally g 51 Ol gaadl
S5 pody i JaSiwall Lelidtugs
el Glsaall pe ole slaall Jlu )L
e cpulall JI Zeba)ll 2l
Ladicy cologlaal das oo (3iaky
gl Sl as—slyl oy
(%a40) faladl el sy Janlly
LA I Lememidll 50500l L4aS,

30



2aliy Gyt slis G LS Lpiludyl clalyiayl Libdil Ligaa el Laslall ojlsally alaiayl sa)
Lyolaisl dagd Lt oAk datu g (e aal slsall of. Lssliall olalyiayly &ygpall doly3ll olulhia
$ag #13adl zLGlg Sl anle ;SJJQ FRD 90 slall oY Wyiayly psailly Joudl Jgluild L
o3¢ draylily dyalle Blgul BIA I olsall (aLaiSy) aggdall ga3s 8y dipsll jiolic anl dliy JSiiy
slsall ek o) Aalgadl Al b Lagu¥y asisll 0o adl Gl gl Lagall dyagilyisa) dateat
aboLyi,Y dalall ouai La 3985 olsall (o Gl Blalad dalsiuel) Leaiill Glaal gyg 05 yol dyilall

bl ally daandall Jalgadly

31



sl - Gyl €all

o oLl f olass J3a e bica
LJ”‘C-‘GHL’_‘LLBLAZQQ:\A‘.A'JJSM
Tkis 3 Jead HUasYl hilus LSlas
ol psh)ll sginall I siadl
Lolaisyl aials S0l 4y sae (o C)iy',
pae IS Dlually Jaadally daysyall
ZAJ-LA AR é\__\.o ﬁl.\&‘u‘ Jic °|JAA.
S I s 5l e
Jadisll uﬁ-“—'(—‘ Ji ol 5‘)3{1\ 3als
Lo slall 50855 Gy Aoy LSl
& ol @l sxal diazs LIl
JSadl B calias Ll Y1 Jaadall 3,55
Laal 5y Y Lgiad araatlly alall
AU 55ea Yl

Drip by 8350y gl - 2
Irrigation

o deontadl BN Saal e ual
o laasY s Lile 3., Saatiy sl
aslall palaasly Lt Sl oy
5 A Y GSLBIL Bl jall
Sle Labll sia 5 Lawlu¥ 35S0
ISy elall o Lgialay oLl ylas!
Syphie olads JMA (o ey «oliadl
Ol oWaray g olaill e X4y ,5 aa o3
soiall Juaal Saany 5,500y Lk
Wl Wl Lals e dalull

olay Bies b Lol Loolall sl
sbaall paa by dualidly paans
& 3aS Osale 550 Latlaall Zoslall
Toaladl slaall plasiul slayy 2002 ple
sbaall ama alyy LeleSh Zadlaall
330 Lgoludtul olaall Zadlaall Loulall
lia of Pay Las ¢ 1993 3 328 o suls
gl ells die %49 Luwty a3l anall
Laad Y L (S sbaall Lladl s
e Lllaa ) Laslal 5,081 Aubisla
(Lpasaad un olandl 5,a8) Lulaxll
3 oo BT ol cpsall 534S 8.183 alys
Ll (338 o

; sl gyl (3315

dls Ll Bl ool Lk s
Ll agde @il alaidl ety of Ayl
e sl e dliall LuasIL
Jealaall sloay il Ly kit
dpsnall Lolall Lslalaaly dael )3l
Y e sl G LaaS 3Ly Lasadt
Sles Lolatsyl Ll jLaeYl b
Bl Gl ol Bilke s (S pgnll
Lol Lty ol

Sprinkler : &,y ga—-“ -1
Irrigation
QASJ@J-‘A\.}A“C_M&_‘)LHASAL;%&

g\i;‘i\qﬁn\iﬁ

2016 - 30 aall

daly Lulial @l i,k Hlaal o)
Ll sl pany lea¥l ST 3
Joladl Lgis Jalye Sue gulad e
Uls (3 LI sandll 525 (salaisyl
LLaYL (ol 1) JieY) ayaatll
¢ Lally Lo,all Jio Laagalall Jolgall M
oy batll s Luslall ol gally

3k sue ol Jdal e sl Hual
3 payly Jie¥ s all Gl
Bagaaall Lyslall oyl all alus sl
sl o) eyl Ll 5 5,508
Uas 50 Sle gadl o sanll ol
olsiadl 3 LS5 5 Laasly,s ol il
S Aalsll slaeall &5 I ol 5,08y
2V Hsans b odlls 5y L
-L_ﬁb}" gy eyl

g (8 dlall o)l gall

Llaall soaatall slaall uyly s ,uds
oalyy il 535S 16797 _y 2K
M e giall kel xpadall oLl
LY e gl Luppall Ty sgaall
iy« Ll 3 35S 28515 4 Ll gl
Las, el Boaaial iyl slyall oyl se
Jatiy Loy il 3 35S 17.335 Zylaall
Jaas bl slaall cye Ll 3 3a515.750
Ll 330 0335 5 ol p4 e
5 ol g Jaws gl bl e
Jaus il sbaall (o il 33051250
il Lalaall umdl 1ylas oSy Alas gs
oL LB,all DI sgun e Ly e
Lol pall g ppanll o s e
1250a3,01 galyall laasy daa iyl
slaall (3303 § sana Hakys Ll 538
338 1.33 Ly I Aalall Ld gl
Labpall slaall 3505 ¢ sane Lof il
Soslaall Joulh (M a5 o daladl
Al [53450.34 50548

Ul 3 LSl Lodgall slaall <53
Tala Ll Jlaally 23,000 Ly Jla
& L8l GG Jla by &y ) gual
osia 5 Al el oLl
Jia (8 Ladgall sbaally « LeBodug 03I
oAl Lisa olessius dliag okl
Lshaall 3hliall 3 o

8 Ll Losladl sloall aan aly
Lallae (5235 3aS G sale 1364 45

32

G Glesdl 2




Bladppayi\

gl losll 2

2016 - 30 aall

o e SULAI LUS pinll Gacy
Vg ¥l slupad il lade 3 55
oo il el L 30l L
P RYRE % 50 s olall s,
Talall e bl Lo,y

Al Jalge

Eaileaslly 05080 oliall Jabs,
Lagshosll Lally ol l3 Jio Ll
Y L,y o pHy L) Zalsdll
Slalia¥l Libe JShy el
Faall e 55501 ] ey g A3l
O sl sbae 3ulyhy slall o Bauaall
e 5 I 5033 o sllaall ual
(ol g

slage wpandy e ss @l Ugan waly
ol sle LAl suic cay g3l (s,
Slalital e olill Joany (Il
sainy iag ccwliall w3yl 3 Ll
Ll U Lgoal Jolge 3ue e
Sl Sy Tty slall e JSI
oLl S LI Unpall L Lol

Jals o Agua Ol pandl e
EWIET IR LN

FOREURCRA

seadl g3 e Bl S s
SN pany Ging Gresliall oo
e spand Ly wpemially el
L5155 aash shilial e sl gl
el S Sare ko) Bas (B Jia
e SLie Yl 3 3a Y ¢y g0 ST o Jal
ellgius 1855k siay . slall oLl ala
cgale oo Go sbaall o B50S LaaS
Ly ray debe palail oy 13
ol eoliall o LS g slinely
o e BoS TasKy ol els Talial
IS Ol Gagpnall grag ¢ Bael sl L Ly
=l C)iJ ddaa L_’_’;LA sl by
Sl M sa3s olalaayl ge sl
coliilly Ll e (it 5,5
Kyaall 33l -2

a (s Lpale Gl e Lipe 331k oay
AMia¥! 5 5355 Jalse Sac ,LaeYL,
e satay Lo B3kl o3a (e o SLall
sl aaing Lo Lo daaliall Jalsal
e saing Lo Lay il Jalse
5o Gkl sda Juaily colill Tak

33

oLl Uslugy il /sl ol sl
Jio o sl wslall 1 Blayl
Aty olall jsiall Slacl (N oyl
ol Talae aayy oLT sledll o 0y
BLayly (ool olgdd (o kil
ol slas (o olaaS aags ol
Jio goal olilae shyad Leslal a5l
ey o Maill J5 5 Lely30 3,3l slae)
...C)LAY|

drolaall SLl éilgrayl oIS Ly
i A 8y g e clall 035 Y1 ga Lo
e Jolse Bany il 0l

Lgall Jalgall

glas¥l Llby 8,0, sl Loy Jais
3Ll 5,38 Johy @uiy st
gl plopdly il Zygk Ml
oolaa ¥l 5, ally 3,0, all olas
bl @il /ol 3 5l ¢olall
% 15 jludas dSlall laliia¥l iy Las
Ao LS i alage 3 plas,l elld
I s Ly oYl ol s 3
590 a3k a3lh puwatill ¢ Laz¥1 Lol 96 22
g Ll G aaly plpe Al Bhusa
comole Hha g bas

Ll Jal gads

il dlasey ol e Jalag

bt - el K,all

ey e Sy
il 8aganall LiLall U yolenal k3,
VRV S R IU PRTTTIRTIEWR
Ao sSall el u8s % 80 | Jua3 8
sia Gaikad I Aely3l 5,050 Alias
dealas Jlos b Lopw¥y cdapbll
Kol Hlauly LeSLatly Lozl
poandl ey Lianall osaall Joalaag
Qllall e lsS ae ) allanll 1ia Ls
slgan 0L Il slee 3 olats¥l 3
Jeoladl g Labiis Lyslawsyl
ALYl a3aSs p Las,Y ks dulaall
Joalaall 3 LES jgana 545 13
cotdl Gany o sl Y gy Al
dagley olhiiadl slawl JSLus Jis
Lamiall Ul 5 (il &gun g g5 sl

olhagiall Jolga ol
Water 2\_3_3[_4.“ olalaiay
:Requirements

Jralaall Lslall olalia ¥ a8 aay
Labas sie e ollbidl aal
Lol sy (ol delpnl )Yl
Junlaall sail L3 slaall LS
o Laliall Gyl el Lagk lpa
Lol olalaayl Jais seaill auwse
gl Tgalsed LW 0 alss



sl - Gyl €all

P el olra allds slal 3slas
Llsall o s saill 3ulainyl 3aiail
Sl 5 Law¥y duganall LSl
Balle 3, (0 05 of e TaLal
pllas f—"'\—.ué\s Solaly paaad Gapb e
bl LBl oVune g g
Lesiy LS Joail ol siuws I Lael 50
Ll Bleally @, 5:la< sl
Juiisy bshally L alsaYl, =il
olaaadly oludy JLS o, 55 gal
e b s ALl e Lal
san3 Basb e slal e 303150 3L Y
e aeluy laall (o Ly sllaall ZLoa<ll
ol amy L Lalnyl B sl s
Cruand e Jany Al 5 pnall Jolall
T8I0 Ly gl slae a3 dpellansl
satiys e el 135 % 35 1120 oy

(gl slas (3 5uS

: Laadall Loyl

sl e Jaalaall (aay 5,05 o)
Syl eal Luulatsl daus g LYl
Y Buly) e ALl LuSlaal
e rolaall Jos3 Lie ens
Slialy gleal e alulys s
iaslall Lgiogliag caats oL e
Jaailly saailly adll Blisl (2
daass Sl Gsnilly pladlly Gl
5000 5 3000 (s 51535 sl sl B sl
s Llaa Sige 6L dliyy allals

=) Y e Yans Buly)

sa ) Upaa o uladl Giagll o)
el o8 Loy ool poid wege mans
i LI &y o Lmsliay 2 sllaall

Dl olaa e Addlaall a4k
Bl Lk A gLl oSa
8 ol alaad Juad¥ly JioYl alaasayl
Lgie SIS Lel
oy alaailly bl Opus JulEs -
o) blaall 3uls i LusliaxIl ol gall
oladll Lilsay lE 5 clawYl

sy

o a3 aloatuls oLl s Gaseas -
Jeli) sleall el e Laslall il
e 3810

Sl slie Gy (spundll Sulanayl -
Slasas, ol

S Ll sblall e palasll -
) o€ olaeSy slall ellgis

St ulpall oy alassl -
gl Luleal Sadaall

Cro Ly rall 5ue 3lysYI pan Ui -
- oblal

31 M ginl o3 SBLAN Gany dely)y -
Blaall Leio slia Hlaasy o lall

Jolss e Jan3 Ll wlaas del ) -
Sy blall Joa clpgll 1
el Laall s

Slshppoy

el sl 2

2016 - 30 aall

Tyl Jalsall aan el sl Lo
Jolsall o<1 (K5l y Lasly Laalis)
B 8,08 LA <Yy oAl o a Ll
cna olboll Lol olalaay waas
Lladl g, sles oo % 98 - 95 o
siay el -?s_g."}__d.a.:‘;'e_\iﬁa__s_,lﬂ
Jelsall e 150 lolatel aaiad Lulaall
dsboy glaily B e Laliall
ST RISy
Syeal o slaae YU ducly3ll dakiall
Lyl a5 olie il Loy Lala
Lead g3y Ll 3 paall 550
Oe o il Al 38 yae ol pall Ll
iy @A Sl 55V D yae Boske
Lol b L eLally il ALl
has Tl siay ellgtual (Ll
Sl Al d5dEs ol
) G il olalaa Y G ,as
e 6ol Ussa N oo sl Ll sy
Lall skl il Tjre Soke
bl Lulua Sygal aluainl,
da Sl Loyaay ol yie gaiiilly (a0
1385 o)l Talans s a8 L all Tpgha)
ol ool Jsaadly Sl
slo 3Ll palsis of g0l slos Wgoa
Ly pune Lite Lpie) obid Lle gl
b b e
D bl Sl glaal il - 1
saill i go 5 aalsll sl
sodall g Liliay Ll Ll luie?
Tl sk, patlas YA e
4 yai3 g3l Ll 3 Jadll Gaall -3
fo liy Baddl faay oLl sia
 Zaliaall gaill Jal s
Ugan o I Louall olalyull juis
by Sk 0e Tl 355 ol slie
Sleam Uguall 3 Lossiuall Syl
LaaSl 52353 M sal goses (M cla
SULA aall Lalaiay 1 ohb 1 L33
anll s o semnall Eala po 0oy Ly
Sanill daum Alal GSAN lade e
ool Lo 5a355 (S s Baandl Cpuailly
oloshis 3ok e oIl slas o % 43
Ayl T anlly 15, e (5 small g
sbie @laaS o % 30 5o Ladgs M
o Ll Gl e Sustadll g0

34



IPKRCREY

ol el 2

2016 - 30 aall

olie¥ o palasll so9 s - 9
claall dllgius 3l §,Lall oLl
Ss¥ ULy 2Ll eluss alusily
LAl Talae Julis) Zp,qall i
el
ST ealaall o =¥ alayl -10
c3lanll Zoglio aily i slall Yan3
S8l olalaal el
iline 3 cpelall il e Jaall-11
ale g e wlbinlaisl Lulys Jalye
el gLy
LS o plaatal b pgill - 12
daluall saay b LYl 503
Ladall lelypl Blalis 5 Lasw¥s
o Traatll 2Ll 3Ush s - 13
- 6ol 33k gaslis Lilauns 55101
sl ¥y Lo sill golym aloza¥l - 14
ologlaaly oGl aclss gl
ol Aline Gy Bawiilly
el daally Gaadll
oadlall
Lelppll o slaall Jlaniul 3.US ol
5oy Gan dsute allils Lyl
% 60 M 40 Lagiall g, W als 5eLiS
oVl 3 alaall plasiul s 3 o)l el
o 8508 S 52053 Lages e Jia
3k ¢ Lol ot gilly Aaslall slyall
s Gl o) Aaall ) el
alaniul 30S 30l oSal Lo (laggasll
gLssly ¢ ol aaelgo A gany (sl alae
supplemental asSLll (g, 38,50
slaa ollEs alaasily drrigation
Loalssll ud sleall alusialy csloall
Loalall slaally « ely3l Gipuall slys)
Lelys o (Randdll Tely3ly Zalladl
olalaay ol iolall sy
Al La Iy ALLaN sl
el UShs Tgalse oL sy
s ol Lealpe i L
Al ayleall Lugans Lyl dls
saa 5oll e a¥ il dalaal
& LSl (o a3 Ly el
oleUasll caling

35

Sl il g pusid o e Latas
sbaall 5Ll e wlulae (€ 53y 3aSaa
Lyiall alatuyl Loa Lssal
(Sl Goradll o Jadly,
UasS L sl ¥ e Sl
BN POUT VS ST

. Eallal Lol lud Tl 5 a2l -3
gkt 3 e 3l Jeoalaall G2y
T gLl o Zalle Fas Jand

il dandll wlely3ll e gl -4
slaall o laaS w3 e 5,030l jliss
Lelle La L] N s Lan cpsho s
AL 1l el ié Zel 30l &5,
Lailly Gueeall copaill oo w3L
el

L a3 £1Sa] o gl 01335 (s -5
ols 3Ll 5 Bl alsll
3 le STl all ol
(o BY) Bl 0 alas 1<s

N el g Cpaall sles oye Suliiuyl -6
Lagaall il old Ly glaall 3l lial
Lebala axy Lelpyll b Lealusiny
Sslall LY slaay

sl Lol UL alaszal - 7
J5 el el Gl bty
2Ly b Tle 3.US iy

slaas elll Cipaall slys latiul - 8
bl 55! llaal el 6 yual

bt - el K,all

Sses Zelypll b Aallall slaall lossay
agandl dany Lydadl slaall oo yuaS 1,u8
old ) sles alastal I caeyl5al o
Saadl LS daling dagle wlays
Shlall o wunll 3 slaall sayl
Lol dalyall JIa Lagwa¥ g el )50
M g el ol Tl SLasyl
oY il plad 3 Y oSIs
Lall pu Ll 5 oasd il
sl gaall e il elasy Jseanall
ola 2L¥l (an £ ooa sal Saa
oY e
aane Lyl waad e Y il
Aol Las elld g dadlall slyall aluasny
olilae ehyal Gus, Sy deaasle
das ol shiar g5 (A oall Jawsdl
Ay gl Busb e daslll o diaas
ISy Lde (55 slos plaatuly ST o
'(_5)3"
asga o ol w8loll 1aa dgalge o)
sl 5udstl Jpudl Juadl 3u3at) 5,08
gLl el Jlaall 3 Laga g s
: g“:‘ L

Ly (55 sbas L350 3l ¢ (baasuslly

Sloskia ps &,la %30 N Juas

Lpalanll el o)
Tea Glals Lidgall slaall Lkl - 2

i AT i = -



g:o Ay

-.d.--- h'_' ;;‘1! e it N | _"-‘

n'h* ‘.:.'. Y § 4;,3_1_"_"
f A
(QL—ﬁu\.ﬁ)H:‘ ,.ﬂ ,ﬁM 4‘;4) ‘) |
. ..-.‘_'_‘ -":e' A .w!fu L 5- ) J J ; - 2% B
1'.‘? 1L".-_' ' Ly . i ; ; 4 J!‘I“ ¥
. * by i ™A o Bl
3 ¥ i B 3, {2 RS
c " § ula s
! S : .
L . > '-__"\-T i I.l:_. _...".".I_ . N g . : 1 ':.'P & Y : Y
e + 1‘__ i Y L : ..-.:__; o i ‘ : - y
G Beb) e g dwsigall [
lagaiil g sleald¥ 3,luf ' 6

(FUNVY 3.13 s\.uJ.a_ll Oladadt 94 g.clﬁ.ll &ly s s\.«ul‘,.\ 2015 ale " slesi” g-‘J'*'" Syl J..u.al
?.I.Iﬂ‘ J.uu d_qu l.1|..s.Lt suub..\.ll olglas udyg daigall daalall ula.t}f‘ ISy 0""'3 4.|.|J.a.|| Jysdl L’.L:.
Gusa S (Olas) dpgpadl 3 aiadly (AIal) aadl G phall andily (Oa)¥1y daysu) a3l

olao gl (e saaall A o Lt Jolall coa bty g yadl Joull & ool pall c)Sidia Ll yull 034
Obsll (& geipall adly Jsa aalyal 8T AN dyyad Eealadl E0Sall JLS) Lulysll o3a sadg
g ) BaIly J9Y1 QLS LST LaS g yadl Balily polpall alay EslA) oslatlanall Jgag o1yl

Cale Sy olyall Jolis G LNy g padl dilatall & oofyall adlgl JoAull Ena (e

36




-
SIS
ool lagdl 20 2016 - 30 aa_cll

bt - el K,all

s b gl i a Yl bt
ellias Slall 13 3y ((alygie Gaia o
ohud Y slolaaialy Lely
Zallaiall aolsall @laeS Go dall LiolS
2% 55 e Ay saall LealiSy g Sl
Las Jssu,,n LJ,AJ :u,m Lealsil
Lallall oY1 g aga suslall ,mu
G525 (s siaall 0 % 30 (3385 el
LLaYL daallall L all Lad, ¢ gana b
J\_wyngswﬂiwaﬁsumsg

e @
@" fueﬁ..r*ﬁ.rw.}é'h_ .n';? 3

el ol y8 gyl iy
i Juos

Linyas dahyall Go oY Jomll (pais
S g goladly elally
Ll el M ale Uiy gelall
sran Sl el sladall Rangelands
ol Laelyy B ol Jans, ol el
Lol sllsall gsls ay dgslas
(Aegusall) Lueliall elyally Lau¥ly
o plas oal S5 08l Pastureland
Irrigated & g yall selalls cauis el

oUaaY 55,3 i Pastures
iyt waal Ll P e a3 LS

=l e LIl ¢ 15331
Meadows Wide daculgdl zod -

g.,,n ,yl ALy ,Ln dyal d\_y.n EIN (Prairies s ,121)
sl e % 70 pad e uSaiag Bushes _ul,ay! Lazall el
Ll s Syl o alladl s Forest Lands =Ll al,i <l

”J. ’L’”.A ?‘ e Jsmulusmm_,ﬁluuwl R
LAJ._LCJ ‘gc‘)_“ t_’_ﬂ .'ab.ﬂ;!b (LG_\.IAJAAJ Stump or LQJJQ.Q.A" u\_gl_a_" g—:b—‘
LS 5,mS Lpaal gelyall by Sst o le "t sl Lo s Cutover

s, ¥ (Solaall Y1 Julss e Joans
@9 Lee Lyl oy hall oilyhas

o SBLAN 135 LS lgaal 3 ase I

Aot bl Cpuad e a1 5,08
Llas ny 1538 e jpdall adlas L
oo Laa Ll Lyl Lals 30l Ll
Jaxs LS i gl Solall G ¢ i)l
oo faabiadl b dulas 3ol e
Iy Las sl b 835 30l 230
SULall (2383 LS Ll Gladl oo
Sy JUlly bl Gloall oo
Sl BLa Gl Jals I elall s
oo Bl Blany Ll 5ub lSs
s SULAl g ysg il Gyl
i gl Solall L oo Lalilay Jlas

37

Lol s, gy Lld o LG
il LS 5Lk 3.4 Lgia Lo b5 31l
Loall S a3, (o % 30 sa o
LM o B 70 Jf Jus Baaiall i
L,_QLM\ABJJWJJUI ALK Al
Jalds CLmJl).u_d PR .JJ.@A pes
oolSa Yl 3yall C3lgal (2 5anll 3ha
oaniu ;lbs oye ST O Lasus¥ (gl
oS Ll e gguatn olladl
Bl Lalall 5,800 e Atiaall
Gcglrhummumudwl
J-\—’—\J Leidde o dslall g_,_ab‘zfl &

MLl
sle " il wusl w3 "yl el

flsiaY ehlall can e salll allall

Artificial Pastures &.m.um.ll &S ad!
6:|‘).¢]|‘a_\.‘...1.;u_||\_.4.'|u|‘,41|u.9‘)k{3
AL 5B s eSSy Ll 3
aalis Lol Jo¥1 Joaill (as LS
UMl LMe oli Tage olallhas

Langalall el pall
L LeaaY Ll Llaadl el
The Ecological Importance of <l ,all
Losuall o3 L3 ellias eaa Rangelands
oo oall Uitus yué Wla ool
ST 3G 5le palataly ¢ Ll s
Al G (B oslasaly G
daliie e Hulos wpua 0,85 )
"FAQ" asiall asdU Zel,3ly a2
2y el of slosladl S35




@qﬁa\iﬁ

2016 - 30 aacll el lagll 2

sl - Gyl €all

2t ol sl (R el yally Blass Gl
olgall G Caaidll 35eu Jad oo il
age pal e Lgall 3o sall Latadll

& el il S Juadll sl
MJl G il 100, Y i<l
oY B lsaall Lyl
s<hl S e % 50 saty aguas
st o ad 1L celyall Gy e Jlan ¥l
wsie die ISLaall 3 4 cudyas gl
Lbis (3 Lllady agus JI5 Y Lls
o Saa Lilsall 55,4 olalaal
A1a Lslalaal e % 30 Julad Ls
Leall il Le 130% 50 ) il o3
Jaalaall Llay

Dsaaill o Lul,ull Ma e o LS
& el ad cdsas a5l
Claadl Lpaal colid saad (1< ALl
Ol eliaasy % 40 Loy jaatlly
IS % 30 By eyl BlanYl
oo apall ) Tyl iy Lagio
s Y o ool L e
pl Saa aluST Ly a8 Lo Lgaal 0o
(Solaall il ¢ Ll Ladgass

& =l g3l ol Jeadll s
gl Lyl 3hall &) sean
A= u| aulyadl s e Gl
Oo % 36 saiy aguas H35al b lsaall
dalus Oly (Ilandl el Ll
E UJAL, Ml s s el
dalus 0o % 37 4ad JSa5 Ll Lale

of byl

Ladly slsaall oylpall aal Jseall<
Oataa Ll (e 3,0 Lol wldy o lud U
Auelaia ¥l Lulasyl

olsmall GLI Jemdll J5Lis a5y fia
lsally colsally a1 o Lyagalall
s 3k3 LaS e gayall Slosl 5 Ay syl
Hsiall sl gsaall g 33l I Jenall
sl alingy ol bl b

¢ Wadll e dagall ool pdufall o 55 a3
(ool Sy el LIS el
Sl ity el gLyl sk,
Lol Joodll 13a J5ls LS lanlly
Al Hlalyll b Ll gaall 5,501 831,
Lena il Lgalmls Lastsel Lals oo
u.lo:_\lgtggc[,.qﬂt_d\,m\,_;‘ulpb
iuaaly ducgiy olalus o sl
LSl a0 IS elyall Tpaliats!
Jeals sulely «pelyall sushs Jlaa b
il u\s‘v 55 saaiall Bhlidll
O bl oy Jadll lia sl
A1 Ssadll Lgiay el ¢ Undl
Ll ge Lulall Lu,El SLal caa
glasl Jsa Luelppll Loaiall Lyl
G 2T alad pall SIaaI oYl

cily 18 2010 ale b 5sadll Lasd o

solEl oS3y G¥a 5kl 36.1 s
Sbale 44 a5 I Jeat sl Luoliassyl

2020 ale ;¥ ga
;J_;num 3 Jeadll faa Lles By

£

"L sl Sl el las) e

o aadSy Lty Guady 80 (3
S Blal el Llasayl e Lgs,as
asde Ll 5 Lygeaall Salall 30l of
liay Adysall LS slaely bl oo
LAl G gens 30by) e ojygmn puSai
Sball e Ll Sblall ass LS
Aads,all
sSlrall Lulaidyl duaa¥l -
:The Economic Importance of Rangelands
208 Lolats¥ Lalill o Gy
Jia ¥ Y cebyall ah)l g astall
Sl Llaall slasidl Zad L
B e S e
‘\_QJM g u_\_\_\Jldelg_qL.AJ
IJ.HS O ulaid¥l Wilall 5,083
Taals il o ptel G Al olaly
Applatial sud B gelpall ks
Las olooall CallSS fas Lgsayaly
Jlae 5 Lalall 354291 5B L I ol
A5 (o Laanbll gelyall daaisy 5okl
il LS yeal caas s ololaic Yl
oo Lalaisl ely ol Lyaal s,
ablall 133 )l umall LS
e Sl Lpuslind ally alladl 3
il e Jgmadl Ty Cpiall SYI
olbis i JlaeYl 5 Lgolaasny o
el Jlac Y1y JEUI s 3,008 L6l
Sbliay allall (3 olgaall 453 L35
o el aasy daanlall Gulial
Laads . Jadlly elally alaz ¥l e,y




gii\qﬁﬂﬁ\

- ool legdl 20 2016-30 aall sLasti - gayell 3pall
i @ ol oSyl Sk cdefal
: & e ::-I-:-n- W o -s
ST
< gallsl

M il Jpmy I (3 ST Myt
sl silee JSiy a3 oll3 ol 30%
Tal yall o 5l A0l Byl eyl

Olat (3 sl Ladle oy lis pal

Llany ul,‘gsgjum oyl Ea
& oS Loaal & Lo ipliaall sl
‘_}-ﬂle tw\.m.a." H‘ u.AJ Lq.m\,—ud

el ity Blaty Lass olac
LS5, _,u\_u 5acls elisl ¢ g e -

Apilgen Bans ali 265 e, i<, Aals

LI laa il 5 % 8.9 (sl (JolS JSay
Algaa Ban g A1 2976 Lavuc

3 sl Laloll (M dulyall iyl
S5 3l g o g Lo (0 %55 JSi3
ey Ladll (yo s cduiaill SA Cias oo
Sla o, wpllial dadl) Liblal
Sllly aull Gland BLa (e
Jlell aslyg platlly

Sulall o Lga L] § gana 585 SSI5al
O ¢y sale 11,640 sy alall Lualall
S gl ol dalyall IS Gy s
OS Si3all b elyall W iy
oLyl aliuas Lgaal (oluwl 3ual
Tty Ll Glas¥ly % 10 Ly
T 15 Ay ool Sl an¥ly % 5
T %2 %, il

dpals @,u,“ aal M Gl yull @3 ,k3

Olas Ll 3 bl el adlsad gl S Houll e Luhall 038, Ladlay atgs ally ilhall (3 el
elall Zyalyiall ULl suels - Gan oo Lyygeall LosSall ey ag8s  Ayagball uw| iy, el
Solas Ll 3 Lapbll il 1a3lKe popdgay Lpolatial  Go wpuadl pusiusy dabgll jslaall

ol aal g s Oluall ppand s g yiue- H Lo (8 s2se tan Al Llany Lol dal oo geloall Lolaa Gyl
,mmmgwnmt& ol alias o F Lale dyrass Tians obinall sia aal oy Langalall alsall
Jlas (& Healall aleusi ga IS (oLl il e satas Lgaitll 3 gelyall ply sughs cidagiul Ll

Q.cl_,a.ll
a3 Byl pyall 50 Jae
tobtl Lk sl gy pall s gl s 53 e
oo slaall Jolsss o ool palall sall
LSl pny LS dyall ol all;

eatll Tl gl Ay sl T3l

O Aol Joall (o agandl 36 5aads

Sapandl Ll 3k s
O35 ool sl pulae o BalSiag
Y1 23 3 sLusT ol A5l
Sholl b sl La3K aaial
dyliy il Lgall S5S (pyall

sl ol Goal Wassly olusi

Aalpall Ll olalsyl Taliy
WP CARTE SN E ST R
1LS gacnyy dppall Lakidl 3

39

Sae Jloalllia b aluST junlagy S

Lo cmlualya

gl Luldl S BLS Gulb] -

Bl el Laelaial Lgaleatsl Lulya -

Ay 8

8l Balys e pualadl Jumdll i

028 s ol e 3 el
#55 olas b Lankll ol Ll g

e el e Blall Uil B
Balady Al pabally @ Ulgaall oo

Aplaall 15l gsaall goll e

bl G35 pelyall 50l L)

sl Z L] 5aass o3 ady Lkl
pla Lile 3uls ob ali 1180 a5
BV P BN [ SR JEE:
sl Ll o Lale % 65 saiy

3lyall
Lolaisyly dndll goaall il -
pals cala g LY Lse) pl5e Lal8Y
Sl !
BT gl o shat! Lo Luall Aaslaall -
Jlas (3 w3l 5Lanl e a sl wll -
Lyl yilyall 3 aatll Ea3lSs
Lulys o puelall Jmdll s e
Lyl men & el sl
Gl WY o ass Gan Ly gl
S G % 30 saiy agud Lyysu 3
crageel gelpall Ol Jlaa¥l el
o dl eyl L Ga % 20 s
Lol eyl gLl ¢ gane Sy
sl b all 3715 sady puatall



e 5 Lo %194 sa 55805 e
Ll Zppail e Lyl uks sad
Lagns a8y LeBaisy Ll wlas
cliaty o, ¥ Ll augss Lgs sl
SL oA e Galsbue Leadaw
s o Jsil oKas dogacy ),V
e sa Al sl S el
: G U<
Liyae el 50 % 20 5o @
S,sauis Lelyall o %50 4a3 @
Bass eball e %20 425 @
8505an elyall o % 10 yas 0

Sl Laaugay aatly olua¥ olai il
Alall Glaliall

:Z.aubd-” @‘tl_”u

Al 5 Ll sl dalus p L5 @
% 36 &l o sio LS (sule 54
5 o M LAY, callall dalus o
saatlly Suage paye i oS (5ale
ale U<

ol sll (b gelyall Balias s @
Talics (0 %36.8 (o ,Li<a ¢, salo 404
Al sl

Sosaaidl ALY Talue caly o
Ooele ST as cosall gl &
2588 Ge Yghume e )ll aady ,LKa
335 aa) Lasd a1 s3a oo % 54.2

Y glpmn Tpmgll Tyl T

Sundopa

sl olostl 2

& 3l Ll e wyaadl sLusT
Sosauiall sl Jaals salel Jlas
Appadl Lol 3 meatll 13l
Olagaall by dasa, ¥ Loldl 3,
o waadl A e ol Jony el
el Joall b 35 anp s
colia ¥l Ciyiasl LaUall il Ludys
maatllslasl ula all o laaiaall dac 434
O Omlaall Gl Gulie Jas sl 55y
il 12 3lSe wlehyal Guiks JMa
CRVERUENUIRGIN.{ RO XGPSt
Jalady cpelpall Tubys Jlaa 3 esle
Chasly LesdSie oo canlly Lgail
Ll ol

20121979 5 3300 XAy padl a3l 3 "aluST" 33 o BaRL Tymgalall el yall gyl

BIENPR g ooduall aul
1981 1979 Lyl 85052 lls gealall Jgad (s g2, paaall
1981 1979 s ol g pgandl (3 gall a5
. i SUaBYI (i oy AS535all el yall 5y phay Agals
(Cradlegylag &y g 50, e oI (Blyadl Ly saall)
1982 1979 :z_wgJJ;wl‘;ﬁ;n;%iu,spyﬁwzﬁs_uiwsuéyuém-c_m slaall (2 sa
OJJY‘J (z__\.‘)\,.m ‘éL)A_“ ;‘%J\,&u—"
1983 1979 (a1 Jaadl) (Lyse ol paleaally SLaN pUaill) Liaad 5 ibooll 8 5<I 83500

yatws | 1979

LS all Ll ALl Ltunall Guruls

1985 1981 oiall | adll Ly pgan 3 aL2 Y Gruandy elpall 5o ohs

2004 2001 Ay gl Ll Ly sgandl Loy (3 Luaadall o) gall s

2008 2004 (01,0 6 g ptaall) Ly a5 (gl Jan Aabaie 5 SUl el araBS jimm g s

2007 2006 Aol 4 spanll 5 Libiall Byaglall elyall Jaals sulel

2008 2006 3okl = Lyaslgll Lo, ¥ ASLaall Lyl b Lyagalall pelyall Jaals sulel

2008 2008 k3 Uga b oaiall elpall Jlos 5 Liiallg Lyalall 5 phuall agadiy s sell Slall el jian

2013 2009 Lo gl Lol ASLaall — 3 galdl — Ay, Laadl Labaie 5 5, sa0iall elyall o)l Jaals salel

2011 2010 Olas Ll b eIl 28l gal Lol ULy 3aelG oLas)

2012 2011 LAl S e o, Y BEaTI g Ly sl A gandl pandy s ool (SLal o Uaidl asdSy e
Boatall Luppall o, LYl Lo b SLall e Uaall

2011 2010 Aol pae Ljsgan (B8 pashe e Al Jletdl daludl Ghisy daaitl £ isal iy

saiws | 2010

Tl Lppall B prandl 3 (oS -yl gadip) ool QLS capsisy Jlapll i RadlSs

x 011 | Aol L seaall S e, oloal Jing oalin e, Jie puaalsy Lse, il Joali sulel
2014 2011 Byadl L pgan - Blall slaall i sa Luais
2015 2011 Al Lgbal yRagall Ly y3lall Ly sqandl — E,505adl sl 3 Lyge Il 12, Y Jaals sulel

Ll elyall L) blas Go SiSTauds of dole oo pglinall 038 (o puud

40




Gl olosdl 2

2016 - 30 aacll

Oy Byl wlass Bs-8y
SLlly

Lpaill Jaduy b, Ula s gwo
Ll sauilly g My 2Ll
Ll Slsaally

Joals ool pals L,tall Gludle
il Ll Sl gl Eol sl Tyl
Ol 3l LAY «pelyall 3
30l e 4dlpn Log o alypandl cin3lly
ol Uil s
Sluwall JRAN Gl pe wplill
LYl 13a) el atgs
.(gclfdl LadS o5 sl

% 1M1 wily Sl sl cuns
A Ea Ll o a
(OUSall
OsaSlal Lasel all 35 Latu¥l A e
SUBL LA ey decul,ull Lo
ol Ll el yully Laallall oLl yulls
el anlss Lo aal o s ol Ly
Ssns 1iay Gaalll Ll ga Ll
:‘9\_.‘“{3&_‘
il Gy 1 S Uil Ul 5 g @
(gl e Sl
¥ LLSAS danhll olwdle
cgoball Jshagll 3 cplaally Slaall

bt - el Kl

PGP AEE [ S A IS Y
Sladll LIS, Lgsael Ll dpaylsy!
el Talis pal 5 (2009) 2oy, 5 1
2588 Ge laaly Lise aay Lee
Lisiw % 1.67 aSl5s Lusall selyall
Ihloss colipapal Chatie dis
alus 5503 Ula 5 sl
ol b Anlanl ola guall (5L jui5 0
=LY 5 paunl Saall 1Y g g5t
%46.9 , 5805 M sLuST 13 e Jatall
Ayl Lakiall LI Zaladl Ge
6.8 sai el dalaatwall 3blidly
G Bhlally LI Aaluadll oo %

gyl Lag, Y1 gl 5 Bmpalall gelpall 53 g Lpland Losatuall Cllu¥l

1 1 1 4 el all Bhlie 5 L se )l o lianall Lol

2 3 2 6 g orwYl Sulely o 1,55yl

4 9 8 9 Layud 5 Dbl Ly 50¥ls eV 5udghy £ LY elo)lins acy

8 2 3 10| sl Grnill & smy iy Lo Lasw ¥ o el pall Lialty Lalatall & pall acs
10 8 4 11 elall Blalie (Sl Lyelaia ¥y Lulatd¥l ¢ Lo s¥I Gaunl el

3 7 7 8 Lol ol paidl e daslaall Usta Y o lilac (3560 Ludl L3U ud 43
9 4 11 7 el all Laiiuly Zalatall olaglailly ¢yl 58l 308 Laal

1 1 6 5 il sall Ll b HUso¥ slus o (5 gl B0lat W sloall slisa ayliue

6 5 9 1 28 el & Lol 2 Lata Yl

7 10 10 2 Lol gaall slatiall Hlawd acy

5 6 5 3 LSy LaS el pall g Ua3 3 Lul Sy phas

201 il yll 5, Lkl 335 el

41



sl - Gyl €all

Ll olaluwdl Gluds Ge aallye
oLty e G_TLL" Gl Lf"—"-‘““"‘
Apanbll glgall Jgluall a5 H3Ladl

ol pgeall ad Lyptdl QLY Lofo
Lal3 3 aged Jolsad Lglygasl
ol aalss caa eelpall gl
Bblall sushs (3 clisrs Ll
olle Jary Las dalall eyl y Lalall
s, Yy el dalall Laaly
wilsa Jatis of e @illy (el
Sl slyadll ey Lgaal sasac
pebiiy elyall ks e Wglue
Laely) Lalil Badasy bl oK
(el Laats £ Laal 4 lal

pell s Solaall meill Lillie
Lags 23 Oaalaall LSl 5 Liael laa
Jslad Jaadl & 3 0lie agSILal,
So Tans O cay jaatll A
Ol o Flatyl (o Al Saclall
g paall ULl Lemily Cpaalaall
o daladl Olasl aa ¥3a oY
‘a.\_i'z”\, syl a2 :H_"sfs:s.g u::.mAS
Al i agd S5 a

Gl paiadll luwie le asise
Shall slbe) igsenall olalully
L5y La gkt e Jandly dla o0
Ll KLl Lgaey 3l
E;Jéa.“\_b‘)‘gd-‘b.‘a.i“)mal“dsm\,
Leiais il 3 ALy golall
Blay (¥l il gegll His e
Al e ey o S daa

(ol gill an ol

o e Oy aally e all a3 Jal o0
Slsall Talyl e 3y ¥ S Uil
ceeoll aliis el allss alusialy
M slghall o wuall P (o
geloall Laaiiy saghatd Ll

Tagpe dsla aass ¥ apaidl ciudle
sl Gy S matll U
Daaalall ol gl oo csliall Jolaslly
Tagpally LY eyl 3lasly
olelyal 3Lasly pawmill oo aall
Jushll gaadll e Luulis

Uls ¢ gl Leasedall LY Ty Laal g0
Calla¥l L ssalll s el
Lol Lt 3 Tasiall Liaall
sy oban Lia sl iS5 Jio pelialls
LTyl 5 sl aad s oLl
ol Tia 3 Saate Ss o
Tgandl 3ohIly 3lay Las dalsy
3blis oKl Yl i
Clae  paalie fuwySy aslinal
gslomaall Cin 3l o aally (ol

e Bl 3 2 U s ol
2 alasiul bl egaas I
T pemnall LY Laaly dael,3)l
LY LLaYL daely3ll 5,0all,
Leadd daelppll olu)laadly Blass
wlanlly seawilly Cyaally IS
oadlisy Ly all daple Bl sl L
alanial e olaiy¥ly Agiigan
Aalal Sl 5 LE ol
e U Hleall 8oyl sulse il
Ll elKasy 3Ll Uil 115

SPCIEREN

2016 - 30 aall

Sle dasdl a3y o L0 Leaall o0
oM Balgdh Losall ssgall wua s
Lajlatinl aabisy elyall Llaa
Lasd duolay dupaidl ALkl
] )A..Ardlua;__.

Leaa¥l alall sadl o3 0o 3y Yo
el Laaal e 58530 (5 gndl
UEA 3okl slasly dyslatsyl
smse Ol Ll dgnaaisy Lajobel
5050 Lyale olulyuy ooyl milss
o LS el 3G Js e
D o Jory Ean cpebyall Jlas
Dls—ally elrall salws mols
Salely Libhual Gug Lalall
Oolstll Badas iagy ellis JLelials
Da o ol LadlSoy ol
Joadl o Ladas, il Ll
aouttl Sl sall LAY
Loty 3l Lalall & sallg

s Ge ol 54l Jae Hliaiule
Laalall olsally elpall galis
Solsall Lolutiws Luais Jab o yatuall
Al Lalnyl sty Loyl
Jlaa b Slbaliall o luse 383 dan
Slsdy polie Gadls el
Agale & gan g dan s

1y ol Jon g all laill Hise
Gadatl oluli Ly Jae il alelya YU
Aaagalall el yall Epais

Suay o MK e Llaslly

Leie las Tupall elyall o Tl

42

G Glesdl 2




Ay pal) Antd
A dlatt Srlicedt

Golll OluHd aall S8 Bylas Lgw aad
Cigomd! ZLD piin @igiy (A LaN oY1y Adlnt)
Akt OLudl dwly)) 3,508 Alw¥! dielall
S99 ¢ Al 3y1a%W 19 ¢ 3ol dncdall 3yigtlg
SAON gl Bgxdlg (AGLAY aylstly oldly i)Y
PP [P (P SO (i WINPA (I Y wki (-2 1\ g -
ClalSe iy (o yall Glostl 2 AasdS¥1g A cdald
-Orelal! (e gdell 4y jone

do g o2 Lgladiul day 1 220 31,00 Acalalt 330 Ju S
1AW O galt (I Jud) s Il 2t

T sall Byl &y s pganll - Boios - 2440
olsadl e L m<l

E-mail:jornalAE@acsad.org




Leagasn

iy
?@} el
1.\,- el 3500 Q
U B Sy Rt Gl Sty
atesd

§o°
X\ Alidiali Az 3l pltal

- , » 5 ’9” L Rl e a g
:@j A g 53 P !, ’ »? y U B
Sy e Comapn ot sk of Ml o o ey e &

St S g gl ] iy
eyl g

SLaST - A LEY oy ¥ g ABLont | BLoLd | Colaalyd (o3 2l ! S 21

Fax.: 00963 11 226 47 07 :u«sl2  Tel.:00963 11 394 41 71/ 2-3: aila
email@acsad.org - www.acsad.org gt ao yall 4 ) ggent | — Gdwes 2440 0. o



LRI

slasti- apell 6l 2016 - 30 aacll Gl gl B

Prlmary (Mag ro} Ian_t Nutrlent
NItrogey= 0OS, o)&us

1

{
and Potass:um

5&\

Eighteen essential elements that plants must have in order to grow properly, three Nutrient
elements obtained from atmosphere through photosynthesis Hydrogen, Carbon and
Oxygen. Fifteen nutrient elements obtained from the soil are essential for proper crop
development. Each is equally important to the plant, yet each is required in very different
amounts. These differences have led to the grouping of these essential elements into three
categories; primary (macro) nutrients (Nitrogen, Phosphorus and Potassium) secondary
(macro) nutrients (Calcium, Magnesium and Sulfur) and micronutrients (Boron, Copper,
Iron, Manganese, Zinc, Molybdenum, Chlorine, Cobalt and Nickel).
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PRIMARY (MACRO) NUTRIENTS

Primary (macro) nutrients are nitrogen, phosphorus, and potassium. They are the most frequently required in a crop fertilization
program. Also, they are need in the greatest total quantity by plants as fertilizer.

NITROGEN

Nitrogen occurs in soils as organic and inorganic forms and soil testing may be performed to measure levels of either. Nitrate
nitrogen (NO3-N) is most commonly measured in standard soil tests because it is the primary form of nitrogen available to plants
and, therefore, an indicator of nitrogen soil fertility. However, soil concentrations of NO3-N depend upon the biological activity and
may fluctuate with changes in soil temperature, soil moisture, and other conditions. Nitrate is also easily leached with rainfall or
irrigation so current soil tests may not reflect future levels of nitrogen soil fertility. Table 1 provides guidelines for evaluating NO3-N
soil fertility levels.

Ammonium nitrogen (NH4-N) is also a plant available form
of nitrogen in soils and it can be determined with soil testing
upon request. In general, NH4-N is not determined and
reported with a standard soil test. Ammonium nitrogen does
not usually accumulate in soil because soil temperature and
moisture conditions that are suitable for plant growth are
also ideal for conversion of NH4-N to NO3-N. Ammonium
nitrogen concentrations of 210 ppm are common. Levels
above 10 ppm NH4-N may occur in cold, wet soils or in
soils irrigated with a water supply that is high in ammonium
nitrogen.

Total nitrogen which is a measure of all organic and inorganic
forms of nitrogen in soil can be determined with soil testing.
The analysis of total nitrogen surely results in an important
outcome as first clue and is specially required in the use of
organic matter in the agriculture. For statements concerning
the possible microbiological activity, conversion of organic substance and the release of nitrate from organically fixed nitrogen the
total nitrogen is necessary to get the C/N proportion. From this proportion certain interpretations can be derived. For the evaluation
of a material or the knowledge of the composition of a material the analysis of this parameter is absolutely required.

Table 1. Guidelines for interpreting nitrate nitrogen (NO3-N) levels in soil test results.

Fertility Level Ppm

Low <10
Medium 10- 20
High 20-30

Excessive >30

Functions of Nitrogen in plants:

1. Nitrogen is an essential element of all amino acids. Amino acids are the building blocks of proteins.

2. Nitrogen is also a component of nucleic acids, which form the DNA of all living things and holds the genetic code.

3. Nitrogen is a component of chlorophyll, which is the site of carbohydrate formation (photosynthesis). Chlorophyll is also the
substance that gives plants their green color.

4. Photosynthesis occurs at high rates when there is sufficient nitrogen.

5. A plant receiving sufficient nitrogen will typically exhibit
vigorous plant growth. Leaves will also develop a dark
green color.

PHOSPHORUS

Soil tests are performed to determine the concentrations of
plant available phosphorus in soil.

The Bray P1 Test is used for neutral and acid soils (pH 7.0
and lower) and the Olsen sodium bicarbonate test is used
primarily for alkaline soils (pH>7.0) but can be used on soils
with pH >6.5. These phosphorus soil tests measure ortho-
phosphate (PO4-P) and provide an index of the phosphorus
availability. Table 2 provides guidelines for evaluating
phosphorus soil fertility.

Depending on soil pH, the availability of phosphorus to
plants is influenced by two processes in the soil: 1) specific
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adsorption to iron and aluminum minerals; and 2) the precipitation or dissolution of calcium phosphate compounds. Both the
Bray and Olsen methods of analyzing phosphorus fertility recognize these processes by providing an index of the phosphorus

availabiliy.

Table 2. Guidelines for interpreting phosphorus (PO4) levels in soil test results.

Fertility Level Bray P1 method PO4 Concentration (ppm) Olsen method PO4 Concentration (ppm)
Low <20 <10
Medium 20- 40 10-20
High 40-100 20- 40
Excessive >100 >40

Functions of Phosphorus in Plants:

1. Involving in photosynthesis, respiration, energy storage and transfer, cell division, and enlargement

2. Promoting early root formation and growth

3. Improving quality of fruits, vegetables, and grains
4. Vital for seed formation

5. Helping plants to survive in harsh winter conditions
6. Increasing water-use efficiency of the plants

7. Speeding maturity

POTASSIUM

Potassium undergoes exchange reactions with other cations in the soil
such as calcium, magnesium, sodium, and hydrogen and this affects
the plant available potassium. Therefore, an ammonium acetate
extraction method is the most common method to model these soil
reactions and analyze for potassium fertility. Less commonly, a sodium
bicarbonate extraction method may be used to analyze potassium
fertility. When the sodium bicarbonate method is used the soil test
results might indicate slightly lower values. Table 3 provides guidelines
to interpret potassium soil test results.

Farms growing on soils with extractable potassium concentrations less
than 150 ppm in the root zone are most likely to respond to potassium
fertilization. Soils with extractable potassium levels between 150 and
250 ppm are not as likely to respond as lower levels but they could be
indicating a decline in fertility and a trend toward future deficiencies.
Combining soil and plant tissue testing is preferred to monitor trends in
potassium nutrition and guide management.

Table 3. Guidelines for interpreting potassium (K) soil test results using the ammonium acetate method.

Fertility Level Extractable K (ppm)
Very Low <75
Low 75-150
Medium 150 - 250
High 250 -800
Very High > 800
Functions of Potassium in Plants:
1.Carbohydrate metabolism and break down and translocation of REFERENCES

starches
2. Increasing photosynthesis
3. Increasing water-use efficiency in the plants
4. Essential to protein synthesis in the plants
5. Important in fruit formation
6. Activating enzymes and controls their reaction rates
7. Improving quality of seeds and fruit
8. Improving winter hardiness
9. Increasing disease resistance in the plants

oSoil Test Interpretation Guide, D.A. Horneck,
D.M. Sullivan, J.S. Owen, and J.M. Hart EC
1478.

Soil Test Interpretation Guide, Apal Agricultural
Laboratory.

eSoil and Plant Tissue Testing Laboratory,
University of Massachusetts.
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Recently, the management of trees and shrubs for sustainable development of
dryland regions in the Arab world is a major concern. Growing of multi purpose
trees and shrubs in dryland for production of wood for fuel and building
materials; fruit and nut production; fodder, browse, and forage production;
modification of local microclimates for improved agricultural crop production;
and protection of lands susceptible to water or wind erosion, etc. These
applications are combined into land-use practices linked to people's needs
and social values.
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Functions of trees and shrubs:

Trees and shrubs plays vital roles in maintaining the ecological balance of dryland ecosystem and improving the livelihood and
quality of life for people in dryland regions of the Arab world and helping to combat the devastating effects of desertification. Woody
vegetation serves a variety of purposes . trees and shrubs act to hold soil in place and prevent water and soil erosion. The roots
of woody vegetation help to stabilize steep slopes , and the shade that the vegetation provides is important to people and their
animals.

Trees and shrubs can be an important source of fodder for livestock and browse for wildlife at times when other herbaceous
forage is not available. Multipurpose trees and shrubs are ideal for protecting and improving the soil, while providing high fodder
and browse yields in the dry months without impairing agricultural crop production in the rainy season. Trees and shrubs are also
a source of wood products, including fuel wood, poles and timber for construction purpose. Trees and shrubs can be a source of
food for people. many fruits, leaves, young shoots, and roots provide valuable food in the dry season and , therefore comprise
and important reserves for emergencies.

Trees and shrubs are a frequent source of nonwood products,.many trees and shrubs species are charactarized by a high
content of tannin in their bark or fruit, which can be utilized by the leather industry. Other trees and shrubs yield fibers, dyes, and
pharmaceuticals. Flower of many trees and shrubs are used for honey production.

Due to unrestricted cutting of wood, overgrazing by livestock, and cultivation of unsuitable lands, many drylands regions have
inadequate forest and woodland cover and, as a result, inadequate fuel wood, timber, and fodder and browse resources.
Attempts to develop dryland region for increasing sustainable use by people, therefore, should include a forestry components
which can benefit local people and contribute considerably to a more balanced environment. In this sense, trees and shrubs must
be integrated with agriculture and animal husbandry to optimize land use.

Improvement of agricultural crop production:

Productivity of agricultural land in drylands is inherently low and the risk of failure is high. This situation is due not only to low and
unreliable rainfall but also to the effects of wind and water erosion and low soil fertility.

Wind erosion is a serious problem in most of the dryland regions. Destruction of vegetative cover exposes soil to the desicative
effects of hot, dry wind, resulting in dust storms, formation of sand dunes, and other forms of severe wind erosion.

The proper introduction of trees and shrubs into the landscapes of drylands regions through properly planned forestry projects can
improve the living conditions for people and the rural economics of the inhabitants of drylands regions and, in so doing, contribute
to sustainable development.

The most important trees and shrubs which can be adapted in drylands regions are;

Jatropha, Jojoba, Simarouba, Leucaena and Glyricidia.

JATROPHA

Scientific name: Jatropha curcus

Family: Euphorbiaceae

Introduction:

Jatropha is a drought-resistant perennial plant, growing well
in marginal/poor soil. It is easy to establish, grows relatively
quickly and lives, producing seeds for 50 years. Jatropha the
wonder plant produces seeds with an il content of 37%. The
oil can be combusted as fuel without being refined. It burns
with clear smoke-free flame, tested successfully as fuel for
simple diesel engine.

The by-products are press cake a good organic fertilizer, oil
contains also insecticide. Medically it is used for diseases like
cancer, piles, snakebite, paralysis, dropsy etc.

Jatropha can grow in drylands, rugged in nature and can
survive with minimum inputs and easy to propagate. It grows
wild in dry areas and even thrives on infertile soil. A good crop
can be obtained with little effort. Depending on soil quality
and rainfall, oil can be extracted from the Jatropha nuts after
two to five years. The annual nut yield ranges from 0.5 to 12
tons. The kernels consist of oil which can be transformed into
biodiesel fuel through esterification process.

Distribution and habitat:

Itis still uncertain where the centre of origin is, but it is believed to be Mexico and Central America. It has been introduced to Africa
and Asia and is now cultivated world-wide. This highly drought-resistant species is adapted to arid and semi-arid conditions. The
current distribution shows that introduction has been most successful in the drier regions of the tropics with annual rainfall of 300-
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1000 mm. It occurs mainly at lower altitudes (0 -500 m) in areas with average annual temperatures well above 20°C but can grow
at higher altitudes and tolerates slight frost. It grows on well-drained soils with good aeration and is well adapted to marginal soils
with low nutrient content.

Botanical Features:

Itis a small tree or shrub with smooth gray bark, Normally, it grows between three and five meters in height, but can attain a height
of 8 — 10 m under favourable conditions. It has large green to pale-green leaves, alternate to sub-opposite, three-to five-lobed with
a spiral phyllotaxis. The petiole length ranges between 6 -23 mm. The inflorescence is formed in the leaf axil. Flowers are formed
terminally, individually, with female flowers usually slightly larger and occurs in the hot seasons. In conditions where continuous
growth occurs, an unbalance of pistillate or staminate flower production results in a higher number of female flowers.

Fruits are produced in winter when the shrub is leafless, or it may produce several crops during the year if soil moisture is good and
temperatures are sufficiently high. Each inflorescence yields a bunch of approximately 10 or more ovoid fruits. Three, bi-valved
cocci is formed after the seeds mature and the fleshy exocarp dries. The seeds become mature when the capsule changes from
green to yellow after 2- 4 months.

¥

Figure 1: General view of Jatropha tree (left) and its fruit and seeds (right)

Flowering and fruiting habit: The trees are deciduous, shedding the leaves in the dry season. Flowering occurs during
the wet season and two flowering peaks are often seen. In permanently humid regions, flowering occurs throughout the year. The
seeds mature about three months after flowering. Early growth is fast and with good rainfall conditions nursery plants may bear
fruits after the first rainy season, direct sown plants after the second rainy season. The flowers are pollinated by insects especially
honey bees.

Ecological Requirements: Jatropha grows almost anywhere, even on gravelly, sandy and saline soils. It can thrive on
the poorest stony soil. It can grow even in the crevices of rocks. The leaves shed during the winter months form mulch around the
base of the plant. The organic matter from shed leaves enhance earthworm activity in the soil around the root-zone of the plants,
which improves the fertility of the soil.

Regarding climate, Jatropha is found in the tropics and subtropics and likes heat, although it grows well even in lower temperatures
and can withstand a light frost. Its water requirement is extremely low and it can with stand long periods of drought by shedding
most of its leaves to reduce transpiration loss. Jatropha is also suitable for preventing soil erosion and shifting of sand dunes.
Regarding the soils, best adapted to sandy well-drained soils, can withstand very poor soils and grow in saline conditions. However
to get higher yield from Jatropha tree it is recommended to add organic fertilizers to the soil.

Cultivation requirements of Jatropha:

Direct seeding, pre-cultivation of seedlings, easily propagates the Jatropha transplanting of spontaneous wild plants and direct
planting of cuttings. Seed should be collected when capsules split open. Use of fresh seeds improves germination. With good moisture
conditions, germination takes 10 days. Direct seeding in the field should take place at the beginning of the rainy season when the rain
is assured. Timing is crucial for success. Seed stored and dried for at least one month should be used to overcome seed dormancy.
The seeds should be planted 4-6 cm deep, the seed rate for planting one ha (at 2500 plants per ha) is about 4 kg.

It can stand for long periods without water up to 2 years, and then grow again when rains occur again, 500 - 600 mm of rainfall is
the limit. Below it the production depends on the local water condition in the ground.

Standard cultural practices are timely weeding (4 times per year), proper fertilization, surface ploughing and pruning. With these
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JATROPHA OIL
25-30%

JATROPHA SHELL
37.5%

JATROPHA SEED

JATROPHA SEED
CAKE

JATROPHA HUSK JATROPHA SEED KERNELS
42% 58%

Figure 2: Composition of Jatropha fruit and seeds.

management practices the yield around 1520- kg of fruit per tree can be obtained even if the plants did not reach full maturity.
Use of fertilizer:

Although Jatropha is adapted to low fertility sites and alkaline soils, better yields seem to be obtained on poor quality soils if
fertilizers containing small amounts of calcium, magnesium, and Sulphur are used. Mycorrhizal associations have been observed
with Jatropha and are known to aid the plant’s growth under conditions where phosphate is limiting. It is recommended that 1 kg
of farmyard manure + 100 g of Neem waste for every seedling, with a recommendation of 2500 plants per ha this comes up to 2.5
tons organic fertilizer per ha. Besides it after transplantation and the establishment of the plant fertilizer such as N, P and K should
be applied at the rate of 20 g urea + 120 g SSP and 16 g MOP should be applied annually.

Crop density:

References recommend spacing for hedgerows or soil conservation is 15 - 25¢cm x 15 -25¢m in one or two rows respectively and
2x1.5m to 3 x 3m for plantations. Thus there will be between 4,000 to 6,700 plants per km for a single hedgerow and double that
when two rows are planted. Satisfactory planting widths are 2x2m, 2.5x2.5m, and 3 x 3 m. This is equivalent to crop densities
of 2500, 1600 and 1111 plants/ha, respectively. Distance of 2mx2m be kept for commercial cultivation. Wider spacing is reported
to give higher yields of fruit.

Pruning:

The plants need to produce side shoots for maximum sprouting and maximum flowers and seed. Between 90 and 120 Days top of
all plants at 25 cm. Cut the top off cleanly and cut top to produce 8 - 12 side branches. It is considered good practice to facilitate
the harvesting, it is suggested to keep the tree less than 2 meters.

Inter-cropping:

Specific intolerance with other crops was not detected. On the contrary the shade can be exploited by shade-loving herbal plants;
vegetables such red and green peppers, tomatoes, etc.

Crop yield:

It appears very difficult to estimate unequivocally the yield of a plant that is able to grow in very different conditions.

Yield is a function of water, nutrients, heat and the age of the plant and other. Many different methods of establishment, farming
and harvesting are possible. Yield can be enhanced with right balance of cost, labour etc.

Seed production ranges from about 2 tons per hectare per year to over 12.5 t/halyear, after five years of growth. Although not
clearly specified, this range in production may be attributable to low and high rainfall areas.
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The Application
of Modelling Method
for Assessment

the Quantityandintensityof
the Run-off Phenomenon

Abstract; This research aims to provide insight on the main foundations used for monitoring run-off phenomenon in the sub-humid regions
and to provide a practical guide for mapping water erosion depending on climatic and spatial data. There are plenty of models that have been
developed for modelling water erosion process. The majority of these models rely on rain characteristics, slope degree and length, vegetation
status, soil properties for calculation of the quantity and intensity of water erosion. Among these models the models of RUSLE: Revised
Universal Soil Loss Equation and WEPP: Water Erosion Prediction Project are considered the most applied models. In fact, in these two
models the rainfall factor is the key factor in the run-off process and the rain intensity is used for deriving the genetic energy for the rain drops.
Despite the wide application of modelling methods for monitoring water erosion process in the developed countries, the use of modelling for
this subject in the developing countries is still limited. Actuality, it is essential to calibrate and validate the models developed in different climatic
conditions before considering their results in area having diverent claimtic conditions. The use of modelling in water erosion process can
support comprehensive management of the watershed as it can be used as effective tools by the land policy makers to draw the agricultural and
environmental policy and to decide the suitable land use in the region. Thus in this study we highlighted the main steps required for modelling
water erosion.

Keywords: Run-off, Watershed management, Modelling, RUSLE
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Introduction:
Water erosion is a major environmental problem and one of the main factors for land soil loss and degradation. It causes the loss of fertile
soil and decreases the quantity and quality of crop yield in farming regions (Pimentel, 2000; Stavi and Lal, 2011). Furthermore, water erosion
affects on water quality (Bilotta and Brazier, 2008), flooding river morphology and even costal change (Vericat and Batalla, 2006; Woodward,
1995). Depending on the degree of erosion several types of water erosion can be distinguished; Inter-rill and rill (sheet-rill), Ephemeral gully,
permanent, incised (classical) gully, stream channel, mass movement, geological erosion. Water erosion can be found in all continents and
in total, there are about 467,4 million hectares of land are affected by water erosion (Middleton and Thomas 1986). The economic impacts of
water erosion were estimated to be about £205 million in England and Wales during 2009 (Verheijen et al.,2009) and about 44 § billion in the
U.S.A.in 1995 (Pimentel et al., 1995). Water erosion can be dominant in areas associated with high intensity rain that causes the detachment
of soil particles and can be severe at areas having steep slopes (Tarolli et al., 2012). The Mediterranean region are one of the most sensitive
regions to water erosion (Prosdocimi et al., 2016) due to the following reasons; 1) Usually, the region of Mediterranean is associated with high
intensity rainfall (sometimes about 600- 800 mm of rainfall is occurred during 4060- days; 2) The soil in the region generally has low percentage
of organic matter and it is widely known that organic matter increases the cohesion between soil particles and rise the resistance against
detachment and transport processes; 3) The vegetation cover in the region is usually poor and the major part of lands is exposed to rain, and
it is widely accepted fact that the existence of vegetation cover protects the soil surface and prevents the direct contact between soil surface
and raindrops. Furthermore, vegetation cover holds the eroded and transported sediment load (Wischmeier and Smith 1978); 4) The continues
change in land use in the Mediterranean region accelerates the rate of soil erosion by water particularly in the recent years (Boardman 2006).
As a part of eastern Mediterranean region, Syria suffers from water erosion that can be severe at sloping areas mostly in the western part of
the country. However, attempts for modelling water erosion in Syria is quite limited and there are limited knowledge about this subject at the
large scales.
Studying and modelling water erosion:
2000 years ago, Plato cautioned against soil erosion saying that cutting down forests results in soil loss. Recently, in the USA Duley and Miller
(1923) warned about soil erosion. Research on water erosion usually are based on experimental plot stations that calculate the rate of soil
erosion using simulated or natural rainfalls (Amez et al., 2007; Blavet et al., 2009; Cerdan et al., 2010; Rodrigo et al., 2016; Corti et al., 2011).
This phenomenon can be studied at several scales including laboratory scale, plot scale (Cerda, 1997; Cerda and Jurgensen, 2011; Turnbull
et al, 2010), the small catchment scale (Bilotta et al., 2009) and river basin scale through sediment yield and budgeting work (Birkenshaw
and Bathurst, 2006; Trimble, 1999). The modelling of water erosion was started in the 20th century depending on measured data, the first
empirically-based model for water erosion model is USLE "Universal Soil Loss Equation" (Wischmeier and Smith, 1978). Later on, several
empirically-based models were developed including; SEDD "The Sediment Delivery Distributed" (Ferro and Porto, 2000), AGNPS: "AGricultural
Non Point Source" (Young et al,, 1987), LASCAM: "Large Scale Catchment Model "(Sivapalan et al., 1996). Also, several physics or process-
based models were developed such as ANSWERS: Watershed Environment Response Simulation (Beasley et al., 1982), LISEM: "LImburg Soil
Erosion Model" (de Roo et al., 1996), CREAMS: " (Chemicals, Runoff, and Erosion from Agricultural Management Systems " (Knisel,. 1980),
WEPP: "Water Erosion Prediction Project" (Nearing et al., 1989), EUROSEM: " European Soil Erosion Model" (Morgan et al., 1998), KINEROS:
" Kinematic Runoff and Erosion Model" (Woolhiser, et al., 1990), CASC2D-SED " Two-Dimensional Upland Erosion Model" (Johnson et al.,
2000). Currently, in many cases, the combination of existing models and remote sensing techniques within a geographical information system
(GIS) is applied for erosion risk assessment. The main problem in the application of water erosion models is the absence of input data required
for running these models. Most of these models require a large number of input-data about climate, soil, vegetation cover ...etc. Specifically,
the physically based models need detailed data at high resolution which are mostly not available (Merritt et al., 2003). In this point, required
data for running water erosion models might be available in countries having advanced technologies and time of researches providing several
kind of data including satellite images at required resolutions, soil data, vegetation...etc. However, in developing countries obtaining data for
running water erosion models is almost impossible. Thus, for modelling water erosion in these countries it is required to apply models need
less detailed data. In this term, among several water erosion models the model of RUSLE (Renard et al,, 1997) is considered one of the most
applicable model with relatively limited input data. RUSLE requires a narrow amount of data that can be obtained at the plot, field and maybe
state scales. Although RUSLE is an empirically-based model, it was intensively calibrated and validated against large range of climate, soil
conditions and thus, the model can be applied at several areas and under different conditions. Therefore, the aim of this research is to provide
instructions about modelling water erosion in Syria using the RUSLE (Revised Universal Soil Loss Equation) model. Consequently, the main
equations of the model will be explained and methods for obtaining required data will be described.
RUSLE Water Erosion MODEL.:
RUSLE model was released by Renard et al. in (1997) as a new version of USLE model. Actually, RUSLE is the computerized version of
USLE with some adaptations. The model was extended with climate databases for estimation of the R factor. Mathematically the model can
be expressed as:

A=R*K*L*S*C*P Eq. (1)
Where: A=Soil loss: Mg.ha-1.yr-1, R=Rainfall Factor (MJ.mm. ha-1.h-1.yr-1),K=Erodibility, Factor (Mg. h. MJ-1 .mm-1, LS=Slope length, slope
gradient, C=Cropping and Management Factor, P=Conservation Practices Factor
Rainfall Factor (R): This factor is calculated based on the rainfall intensity and it can be defined as an aggregate measure of the amount of
intensities of individual rain storm over the year (Hudson 1981):

R=1FL,[EP,EG30)]  EQ

Where: R: Rainfall Factor (MJ.mm. ha-1.h-1.yr-1), E: Total storm kinetic energy (MJ.ha-1), 130: Maximum 30-min rainfall intensity (mm.h-1), J:
Index of number of years used to produce the average, k: Index number of storms in a year, n: Number of years used to obtain average R, m:
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Number of storms in each year. In many cases detailed data required for calculating the R factor are not available, as an alternative R factor is
obtained using the monthly data by using Eq.(3) (Freimund 1994):

R=0.264 F1:50 Eq.(3)
Where: F is the Founier index and it is calculated as shown in Eq. (4)

N e piE Eq(4)
F = EE?:-]_ [EE:zi?

Where: Pi: Monthly rainfall(mm), P: mean rainfall (mm), I: number of months (12)

Erodibility Factor (K): This factor is calculated based on the physical and chemical properties of the soil and it can be explained
as:

K=2.1*106-* M1.14 (12- OM) + 0.025 (S-3) + 0.0325 (P-2) Eq. (5)

Where: K: Erodibility Factor (Mg. h. MJ-1 .mm-1), M: (percentage very fine sand + percentage, silt) * (100-Percentage clay), OM: percentage
of organic matter, S: Code according to the soil structure (vert fine granular=1, fine granular = 2, coarse granular =3, lattice or massive =4), P
Code according to the permeability/drainage class (fast=1, fast to moderately fast = 2, moderately fast =3, moderately fast to slow =4, slow =
5, very slow = 6).

Slope length and slope gradient (LS): This factor explains the effect of topography on the amount of soil loss due to
water erosion. The factor is a combination of the slope length (L, m), and slope steepness (S, degree). The value of the LS factor is calculated

I_S=Jﬁ (0.065 4 0.455 4 0.006554) Eq.(6)

depending on the resolution of DEM maps and using the Eq.(6):

Once the DEM map is obtained, the slope gradient can be calculated using the tools of ARCGIS as following: Spatial analyst- Surface analysis-
Slope in degree or percentage- HydrologyFlow length.

Cropping and Management Factor (C):

This factor depends on the vegetation cover and it can be calculated through the analyses of available satellite images of the region of the
study area. The tools of ARCGIS are used to get the NDVI (Normalized Difference Vegetation Index) values that are used to derive the values
of the C factor.

Conservation Practices Factor (P): Similar to the C factor the P factor is obtained by the available satellite images, aerial photos and field
surveillance.

Field measurements:

As RUSLE model was not applied under the climate and soil conditions of Syria, field measurements are required to calibrate and validate the
model before the wide applications of it for predicting the water erosion in Syria. The Arab Center for the Studies of Arid Zones and Dry lands
(ACSAD) is currently executing a water erosion project in Al-sen Region, near Al-sen lake, Jableh, Latakia, and the measurements of the project
will be used for model calibration and validation. A short description about the project is provided below:

Study area:

The project will be executed mainly at Al-sen research
Station of ACSAD in the region and the surrounding area
(Fig. 1). The Mediterranean climate is dominant in the
area, where the average temperature is about 10- 25
C. The average annual rainfall is about 700 mm and the
relative humidity is relatively high along the year (> 50
%). The number of rainy days is quite low usually 40- 60
days along the year. The main land uses in the region
are mainly; agriculture of olives and orange orchards,
greenhouses for tomato and other vegetables, and some
other farming such as the cereals, and in addition to the
settlement zones. The water erosion is dominant process
in the region and due to the growth of urban areas in
the recent years the process became more serious and
severe.

Planned field measurements:

The measurements will be done using the run- off collector
plots in the study site. The plots are 1 x 11 m surrounded
by metal sheets about 25 cm above the soil surface to
keep the water inside the plot during the rain storms. The
dimensions and the setup of the used equipment are
shown in Fig. 2. After each rain storm the amount of run-off
will be determined following the procedures of (Hears et al.
2010). Thus, after ea(;h rain event.samplers are collgcted Fig. 2. Dimensions and setup of equipment used for measuring
from the collectors, dried to determine the concentration of _offin the stud

the sediment inside the run-off melted. bdeat ittt il
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The setup of the first collecting plot of the project is
shown in Figure 3. The general soil analyses will be done
including soil texture, % of OM, % of CaCo3, EC, PH, the
concentration of macro and micro elements...etc.
Model calibration and Validation:
The collected data that represent the amount of soil loss
will be used for the calibration and validation of the RUSLE
model, and once calibrated and validated against ground
data representing Syrian climate and soil, RUSLE can be
used for predicting water erosion in Syria at village, field
and state scales. Furthermore, the calibrated model will
form a significant step towards developing the regional
scale model for mapping soil water erosion in Syria.
Conclusion and recommendation: Modelling water
erosion is important for monitoring the amount of soil loss
and to shape effective plans against this natural problem
especially in the sloping regions. The RUSLE model
needs a limited number of inputs and can be applied
under the Syrian climate and soil conditions. The model
was not calibrated and validated against ground data in
Syria. Thus, the planned measurements for the run-off

Fig. 3. Photos for the water erosion project at the Al-sen research

starting in the coming rainy season (Sep 2016) will form ~ Station, Lattakia, Syria
a significant stage for modelling water erosion and run-off
phenomenon in Syria.
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