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6- Rain-fed farming
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2- Direct-drilling



APy ,JL-“ o‘)utYAJ.b-tgljJ‘S)),uSrﬂM I YY

NEVY Jlo 5 Olgis! 3 3L 535S lindons olimyl s sl s S ploardy S50 0526 puls =) o

= b 3 25 e AN
wda BB da LB Js Pl
(ppm) (ppm) (%) (%)  (mmhos cm™)
_ \V\/:_ Yy/o «[ A . [A® «/1V
ALY \v /A o[ oA o [AN e [V

2 bl e s Olles baw gin Gas 9 5T Cann,
¥ Jad> 55 CSl5 5 5,088 Olgsl 9 Slasedn 9 ¥ Jsu
VA 0V Glean ub o ad ol (65,8 ST Oldas .Gl oS 05 591
CllS 9ol oUT VO B VY lgon ;b 5o 4 gl (5,90 ol g
LS ol YEVY b ol LT VA 5o )6 5o
Can b dalas JulS sleSTeh bl 7 b B 55 u T
6 S sl al ol dl o 4 LSS Jlea 55 55,988 - o
NMgSsbdloli 3 20V ESTgh 2 55 lgr S o o g 20 FOXY o
J'uﬂ-“lf;riurbxwﬁﬁl:lﬁr‘eﬁ'“’x?“ KVNLY
olai sk 9 A8 s Job jshCad 340 5 pc

J'J_;rO)higf’Lan;Jt’iukJJ{;;ln_ﬁfcmej C;gq-leluﬂs.jlg;;é .

3 S sl Ly s 1 4 gei o (st 5,55
VAo b pan pdy jlia s gy ol paS 2L 5T 5, 40 o3
Sl Jlazol Sl 1 S gl sl 55 S s p SulS
33 i 4 PONB S 2 6L i1 b oy ptf ol
YD Jold 3 ean gland 595 Slade s S ggie A i o
390 B8R 3 i ST e TS 40 g alle Ol p SolS
r:e'yT Sland 309! Slg5 5 guas 0,008 5 S ol 9 G156 e
$)9S la Jlad s 4 g (55,0886 Oldes oy 5T 1 )3
355 4d --’-f.-’.r?uf-""-; S c‘“—' 23 LSJ')JO'-U?A::J b
03 ks 033 a4 Ay Sl ol 93,9 3 3 &S e O g 4
Lo bolyan Glad 595 (55085 - g 9 S5 - 5,8 lajles
NEPR WP Y PP MR P o RO gt g

1 - Pentachloronitrobenzene

PH

J’J"""‘(‘J" g’J.’ P LA I W BT P IIEY T
s_alb v gb b < sb Sl 3as

(’ au'a) P". )5 FC.J.} CL-“ C.Jl’- ) (Cﬂl)

V/AY

V/AV

Ve \v \Afed AYAL" Y
YAl \v/d V4 /2y AWAL \o-v.

.Gﬂ'\fl’ﬂb}),k“,lb){—:l}bw:)QPWP ,FC‘

Wl oS 03> Ol Y Jad> 43 ol ol
Jot Jl bt

I w S oy g S 5 S I o ST o e
“o c|=~ 3 oS ditmy 5 SISy oS (plaSTL J geamma D
OJJuH;Q(jib'ﬁlw'{;J|L;JSi,lﬂ51uL$iE}ﬂ5-4ﬁ;L?ij|J’LSJ;EQLﬁ!
S o s 4 by g S 4 LT Gl S el
Solol e e ol aimesy Sl 15 (33 S G (Sl LS i) g
‘JthﬂsgLljﬁjfb{;fliﬂfl;hhik4ualjachg,q-chi_kwujlhri_,.bi
A e H8e s 2 oSS

SUN VY WG| AN W 4'3.5; K G a8S b lgatn

2 il Gl g B ATIE 4l 5 55000 S s
(7 3 5950 03lzul O 5 4 6l 55,9886 ), Y gons dais
Jals (03 s ol (o) )3 pallies SB) S i
U s Jles Cae ) 0 ES s SSLS - e o g
AY o) > ol 3 >l b o s lgatis
Noles pslpagl gadsl o084 by 0 Syl
bl S, L Oldes Oladds slai Jy (Ll i i
M5l 3 5 e e 2 038 o 55 &Sl Lty e
URIFT S TN SO SRR
A bl by g sl e o 4yl 559 Slles (ST
fﬂJiL:‘;hL§5Lﬂu\r° SI) uthi,g_ﬂJ;H;JSfrf‘JaT}ﬂ§=)ET;5.9
Poan s S o & 05 5 g i b o 3 9 45 S



Yy BT L ‘...4.....» Slgeiaaw OIS J gl (Ghul g

X
X X X
X
X
X X X X
X X X X
X
X
X X X X

X X

X X X X X X X

.\YV‘ - V" uﬁb) JLA BE

s e Oldes

o Sl Yo [N e Gas 4 lils S aTBL ol
Fo Sl VA b ge Gas 4 ool 2 T8l ot
S gy 3308 ol ATHEL (5
7ol VR b g Gas 4 o S b ot
sy (NEP) gl > 5 i
o il Vo sl Ges 4 03 IS
o Slg )l senl b g 035 )
sl (NEP) plons 555 o
5o Sl Yo sad> Ges 4 05 IS
o b Vo9l 3e8 4 03 eled s

e Y - F G 4 OIS e L
s ol 5 s Ll

T(Jﬁ‘).é'-‘;d“)ﬂ: O3) L5l ed ST rfﬁ S b Lo
S Sl oy esile

Sa S oY S

A 0210 J1 3 SIS ek 3 b b b gl ) gy Glans 5 ST el - Y S fiy S b 5 G510 S Caal g Glawd 5 oS plad -

(udls s Ola) L ola 3595 51l bl VYVY L ol oul
b T oy A e

W/ o Colas a5ty 5l plam Aoty 55 4l 5 Sles

sl T lad S LAYVY Jloole 15 VY fu,b 53 S w0 e

ul;fbgb-ub)ﬂdlyaﬂasmb,,,w)!

o) 4 Jleole 3y 8 )3 0 80588 plad ol e las o
LS o3l

N g 52 sleale bojole sl obe 385 )
loles plas 3 S 55 i OS5 i 4 2-4-D 257 il
M &) S ealin oan Sl oSe SBT b0 sl (51 5 s 03l
A3 8 oslizal HiEa 55 1) oSS

Sy o oslanal 548 T oy )l e S sl Gl y
oalizl p 5b JL35b 5115 S 4l (5, T T s 215685 oL
Mis 9 el YP Sdas VEVY ol 0bT Y )b 5 oas 8

Yo b 5o bl sl il s gy Sl i Ju FY/0



LAY L)y o)LJtYA-ﬂq-th;‘dj),Li{r)bM

o2 F
Slals (54,8 oo f g

-\ PIF S 9 S TN f p P P A el gl ) e \/X JRHEKSRNPIE

S 5 e YO S5 bbby 95 o a5 s clowl G L VY ol g i 5 Y/v ‘_;“'\3 Q-JJ@" Y
o ol B lpl 55 oSy ard g g cdsh 1R Wl

Ao VP S b lCas, 9o S cul) 9 do 6oL 10 1ok gl iy \ /40 P ol |
03 48 ot pdle e Bl B sl b SO e aas g 5 el 513 uld g
3 g o0 0olatul 4 U (55, 985 (51 adkeia

ad gl Ly Go g ¢ e B gty b8 o g YA p3uS g g cod gd ) g \JAR (SKwd) glils o 2~ ¥
Do d e sy g s XS

L 13 WMWY (59, &S JSS Lasrivens i, \ /O (Lslese,) O S -0

Falo Y b ai - Ol 3 g e SLPY e il 3 iy S Tp 5 0 GiS \ /4y Sake - ¢

Al VY [ S b by bl ¢ plaky 0SS S5 SLE XY ok gl ) g Y/0 )@Jhal-v
Y SSHLls ) 9iS L

OV LAy 93 A4S ) 3l 9d 95" S 95l D) A SIS ¢ Gk iS Y/V L rT & ;\SJ-‘D' — A

S 4 g 35k A 00 1P Getle el a5 Ly OSG y glr Cea Y855t S

v ) C;j\g)\.:iﬁ-lﬁo)jh' (ol Sl Vo 0 0 4 &S S (5le Ay and
2 S oS (S5 any 4aS ¢ 9 51 OS5l OLS b 1 dle p da g 55 s

*
Wt ) i8S cole sl YA S8

1 - General purpose bady 2- Nordslen modle CLGHI 250

3 - Cultivator combined drill 4- The John Shearer Trash Culti Drill

vY



Yl RTLI- ( TV VICIRGI | S g W P TCN

R B

Jol Jl bl
> 5 gra ol 6135 Ses 55,5855 slo jles
9 CALST L 6555900 8 i sle—da, s 4l > Ses
Jad 34y s Shee Ao 3NV IVY AY i 5 4 5,98 B
Sy 55 s 3 Sae () J—K5) 59— p ot S8 Lo
3BT s Sleday 3 e sl gre sk g g e (55,088
S, Lo b g Salas Jo e ),
- 53 e o a5 Shas (B Jour) Sl 55900 8 s
s ot ¢ ol plo b (55,9855 o b (sl gmn oalis ok
sl G Sllase J1 s &6 GT 5 8 L2y, s 4l
39 6 Slasl b e 0T 53 & oleda, L(T Jles) i s 5,
::J,Sjb_r_.ajl,wb&ugugﬂLﬁcglafj&a
S gaa Slas LT ki 51 (Ts 3 Ty (T3 (T sls les)
S1=) V0 o3 gdma 3 adsl (55,9887l Syl LIS Gee il
~ (130T Ty bl Gly) sy Sl Yo b (Ts les
Oldese Sus cpomad (Cwnilds (5 s gae gl () s ;‘S.L;;
b 955 (T Jls ) o8 2T 4L > SS) adah 55,0087
4l >J§J-—f- - Sob g (L4 ,les) o3 &T}‘?L_ e
als s Shes STl S 55 (YY 01 F) Ks ol ) $ il
L r-"'-—f') GJJJO'JJ?)!gi s )3 LS)L:!T O Cely)y s O
e S5 L ot b 55l e Sl (B8 T
75 (Y1) 05858 L5l i (5ils S aTHE L o5us)
PTIEL il Jald (55,505 b, sl o 45 S s
L ot ()98 1 (o 9 05 U g ¢ al3 PINHNC
kil g 08 A g sy iy ) ol b Il S T4
Jlw s Sas (:Kile 75905 G (V) g K5 O b
o) Bl 55,9 &S las s bl sl el s r-*f
039 Py N SIS )l il (5l pan  ghay (o8 0‘°T~9€L:
ails sals , ol yo g ueby sl dal, Wl ol gy ol

sl G gbli> (65,388 jles s

46 g 3 g Jile 1> 5 Slas (55,988 o 5les )3
26 o s il CuaS Sl e ol by e sle LSS )

Odants 0di ) g 8 ol:.fojub. Slgand > 929 (V) 5 9 C—*’;"')"g.'.

SRS olen 1> BTl (5515 5 45 gmi 4 by o Cean
Jsb s p olej 13 € g Jgb s g ol V0 ol i,
s Ui s 8 Ol dslas ) gl aliw )3 4l shixi A g>-
d-ly o ESis osla JS (5 4 s Sl (59 Cans) il
ol St 359 3 plaSTb ok bl Ly 4> SSCts- 35 51 (pedas
Sloo g s i3 5 dbs Ao 55 a3 OB ol s
03051 Ll sleg 80l 5 43 4 o LT i 51 adllan > 40
..g;fwlb ‘-Jg;l; Shaals Lo
e3> Jlu b5t

“)j-‘cb—-‘)-" oA w5 9y 3 AL L L b,
Jlo 3 s K5 02 g6 s e 03 STosky Jows 3390 ol s 4l
A oS Sl Gese 3 F o S| gy g hp e s
ﬁ&"}ﬁ_’J'-Ubfj (_sLma.mT_,I?JK,_','A.G cr.lfad,glw
o8 9 5 5 o Ad kT e e Ve 9 V0 (Yo gy, S s 4
o3l LS ¥ Jsr 5 s e 1SS p s Slbes b g
ST oad 3,38 5 LT Sl e adsl 5,005 Sldas Lol
s ola LT Vo @)U 25 49l )98 cole g T @)b 2

oasles 53 s S el VY Jlusle LT VA Ol

N ko9 565 Cras b jlas plu wile (5,985 o 9 SIS
land ol 93 b Jled oyl &S5 05l 3 9 sl ]
- s G Hlend @ coplp Lol osly 0l (6,9 B sl
) ole psye 8 3 .dd esls (6 o Sl Ao s YE /N CUS
V /8 1ias 2-4-D 15 Cale ) 8 g 50 slgile b o)l
Jlo ol LT YY 06 5 ol dal ol oslizul HiSa 55 12
Co g ShE e a0l p ol B ol 3593 51 il Y YVY
L bt

NY/VY Cols o ngijjlciw..b-b 95 &l :JQ.J
bl pleS eSS LTV Y VE Jlo ele ;5 VT 2l 53w pe oo
il b adils Usde 5w olg 5 Sles 4 by 0 Caaid )
du 3|Ax5 cc.‘n,a d>-1g > olfjlmw'tslj..g;f&'ax 0w
Hlas g O, a1 K5 Cuand 939 byl m g fe o
USG5 olS ¥o lasar) oS V0 wgni a1 oys S lils
$okai gk i 55 613 slaw g 4l - J g olS J g i g
o3 5 el Jal Jl (ST alie s )lge ple s 5 Gl



APV L o) oled (YA o ¢ 3lyl 555 3LSTp gle Ao rv

ilides glajles j3 CllSy (5, Dldes ol ol Sldee Gl 55 -F Uy

AYVY-VvY d"‘)_} JL ) ‘J"'J"; f"‘\'fd\.)" Lg_)_));gb-

X Sl Y/ b s Gas 4 il 8, o*TJl?leé—:
X X X ;,g:u\o/\bpwq&lsonﬁ!ﬂrx:
X S S 3 gee o T Y8 (i
X oSl Vo [V g Gas 4 o A b o5
X X (Yl/ha) or-?‘-'fr"‘-: s s
X 0359
X X X X X Sz b Glid 5 o7 5y
X X X X S gole Vo sado Gef 4 O US>
X o S\ sl Ses 4 03) H9led s,
X X X X X Fa sl ¥oF Ges 4 O LIS asl Ci
X S5V Sl g S s b
X s S s 0w) 55 Lely 5 hst a8
X X X X X X X oS 5
X X X X X X X Sl SV U3 €5 oS Creas o

A 22315 513 M\S&&)})&Lb}a’)"lﬂaﬂw);.\

S g puaSpcale b AS g olS el ) 18 s, o sles 0o eST 5L LS P s 4S5 olS pAd pes S5 S sy Y

A, Jsb il b, blie 53 OS5 5l 5 e gl Vel (¥ D)
> Mlos ialS o o (F) ity 651554 5L s 9 (YY 5 YY)
23 4 s Sase oo g ¢S o Sllle ful g Ads5 5 guasa
S8 A Ll s o) g i p (ALE ST )8 000
FeS s ol,_?o,.x.: slad o ¢ Jilus Com 9o Hlad pd jo SIS

s ol Sae pal ol ol Sl s 5 sleale Cuby o5 g

Sy L B ERSTIOE

ALl Sl 305901 5 » sleale SB) (A3 J guamas L
o oahe (5,98 B o sled Sla LSS 2ie 45T sk 65 g
NS sl Hakia 4 s ey S 4 5L (2 Cale Jlasl
6 S gl > (s &Sley uiST- 03 ) 5 slgale abus
o Jeds 4 45 )0 e 03 5 U Jalge ol o ge My
4e ) 3 0 slgale BLS (YN 3\Y) S L H)d Cams



e & -

J.J';Hd}:.:»

S

BT~ L S

vy

¥ |IYC ﬂ.ﬂ ai...ﬁ.ﬁJM( n._ﬂ._uJ ANQJuJ ““J..“J . 2aane o Bﬂq ,_..Jﬁ.mJ £ J....f ._.,\ﬁﬂj hn.)n n._o.{f_mJ ﬂ—\M;) < ‘% _j’) QN J.Jﬂ)...

o <) S

.AJMJ“&.A.WJG«. jqu.DQh):r\/ .r>lrr

S0P 0 -y FAgThS aesTe o o i mep g e § e e o T s

e .ﬁ.-anJ ...n.lm .bl, _1\___...... \lllll\jml, a]uld.tL IM._:..IIJ._

23 °AQ 04 4°0Q
Iqadd4 (844
Bhi\V qb 444
eQ4°V qedl AA
qeid4A  BOLAA
PAL oV PAYAA
BAV4YV B\ AAA
AAA AAAN
(57 579 <€)
sosEe oy
AA=AAAN

Pa/A Bl /A
BY /V eQ/A
gqeA/v B4/ A
PagYb /A Bo /A
2qeQ/V 2\ /A
Qo< /A RL/A
qe4/V .. /A
AAAN AAAN
(M= )
P

QA/ A QA /A
BA/ A A BQ/° 4
qV/Q. qeQ/ Q.4
gl /A qo /A
qed/44  gql/Ad
qQ/°. qA/ A A
Q4 /A qe\ /4.4
AL AAMN
~TiC Sy <~y

o " S



A AR A ,JL.-E\ o)utYA.u’_-tJ|ﬁ|;_$j)}u5r)‘id.’_u YA

i

b
\h \
., "

A
“

NN
»
N\

N\

TR

) 1‘ "\ \.\\

\ N
e .

“'-’W),ﬂaﬂ

Tr Trv Te

% /. /7,
, BXAXNR

) Zh ,/ Jsl Ju
' ' #._ ' £33 Sl
‘l‘a Te Tv

Sy S syl

4 S VYVY_VP g APVYVE 215 Gl 53 6503 ST Glasles 13 b ojwly p a8 ails 5 Shas -V IS

&_)+QJSODTJ@QW(I‘2GQJ}®J+ _)'JJ')J?)JU&T‘,@L!\..?!J(TIJAL;LA)L..::(TI)ryJﬁ‘_Q))j&Sb-

b‘.-‘v-f-(rs taajs‘-i-q_:+g.lioa'r;‘flgrb,::_,...s-r.-'a_i_;‘.gp(T.:; vU Pled 9+ d«b&le?L_‘r.;..i(T3 ‘D)

.6})}&5‘\5-6.3 (T‘] ju.:..-i‘S- )38 (T6 ﬁd.ﬁj&ﬁnﬁ}+ ‘_s-?_-ul?-

g Oalas Je 590 55,085 o 9 CUIST ) (S >
e 53 4l 5 Ses
CAls CULS- 5o ket Lo gme Sl o A b o
P RS P T SPYIC 3 g N TR I S
(0 Jyur)

Ly v 030 )3 o sty s 4l 5 Shee el
090 3 (T) Jless) 7 Sl YY/N Gas 4 Jlkils 5y 2T
3T3¢TH Gl jlag) jio (Flo VBN Gar & (o5 (T

r&.iu:,)l“s)busuc_uwdbcw

ClIL ol 2T 9EL st Pl )l

gt g3 43> Shes (s fn Fle Vo [V Gas 4 2L
Ll g Salas JLol Lalls S YE /L clls )
Sasd 4 g B LGB i b v 0 o s 5 Shes
S o S ges SN Gl S5l A 3 YN 055,081
Sy Pl (5 ls g el 5T 5 Shee Jg cdld osl
C)p::dj'dbﬁﬂoﬁ:@;%hﬁ&‘?f'

Uls i 3 See Josg 0 S VD)) 3V4/F iy

Slass S e dee s Vo Bl 4 YL 5 Sae Jsa o
b (55,888 - o

S Jles s Sl s (e 53 SIS D ghase dlols
VN S (LSJ')JO'J;_;{L,—:) Py 9s) 0 SaeS -
Sy Blg oo bl b ghs Al ax 1y 2 zle V1 /4
Ay oeni o Ja (Y0) 3,1 als s Shas ol ol 95 Shes
S 03 LS - s s 53 @l 5 S 3 5L SalS oS
b L 05 et ol Slasles o CLST b ghs o Al
Al Cns (YY) for andllan 5 (slaslin
e3> Jlo b1

o (5l g Sl by dans dmy 55 41 5 Shes
53 4l > Sese (Kl .23 815 6550856 Slgatum b
o gol ATHEL il sl
ails > Sdes do 53 V0 S AV AN AD LS
s 3 4135 Sar () IKE) 3 g p g o 555585 leg )3
Lot Gl S e o1 (fan | gk g 0 (55,005 -

J*———*‘S‘-LS).)J‘-._;*U*-*"L'
5 A GaS o



Y‘ ...u:..ilf-r:i:..o 6“‘;"‘:‘ Q').‘:JP 6-&-‘}5:—-&&

o sl 4 dliw Job 28155 g sl ¢ opl b s SOVY @ FVY
sLLc-d._:)Lq._._s'al_p.-L:J A.E:-)\a;)ﬁ.a_pg:.blfcd..a); 1
ST ) 5 LS L §s ol e

Ly bl Cel ads g cails 5 Sas ol o Sael o asls 3L

Sl Ged ‘Yl:.:_’-l

oS 058 3 oo YV o510 oS Jgb i) Oy geas 47 20
L3 & Ao 3 VY ol

pS Lpss Jl s 6508 (o ol s 4l > Sas
ST B e S 0T re) Cad (35 S 515 g
Sl Ao 3 YF/N Jlasl

Jlw 4 S 2l o )3 V) ¢ R
55 LS Jlda s Jslee 5 Shae 55 218 ldde plsls ola J)
SIS B o Sled 43 590 ((Aali) Sl S8 b les
Calds Jol Jbw L ol ) Sslas £ Je ) v Ao >
P EVY e e ps dbivslas Jo c(do 551 Jlie 51 Y)
o dr g Lol gl .30 L1l ey Jlu 55 OVY 4 ot JLa
Butace s o3ls Lol &l Ylazal o o o) dool )3 (39 lin
VYT ddas) oS 8 (Ao YV lddes) ol Jeb 410w s
Sladlas > glalis ok (bli ) e 53 (N Jad) Al (A s

‘ AT Sl (VV) oK 5 J g

S S
25D geas Sl Saa | aadllae Jlo 9 31 ool 2l s e
3 gas 1)
3 (s 3 2T &L (e )p—-'f $298  slgatonn -
a0l 5 Ses oy ST 3 op Al b 4 (85,98 b
s gei A g

b o*TJL?C)-? bt Fab (33 9= DS &g o - ¥
Sl &l s Sae 5yl gine

3t 5503 L s Jalaca (53 Sae idls ol - ¥
ST 9 B RTIEL s gy S Gas ) >
g ga Sl VO 5 gu-

PATIE slgL o Aol (35 b JB e s - F
) S mla |5 08 E5 )5 &5 9k (o5
g5l o 02,000 @ SLp jlg 9 03 ) g5 e
D g 3 3ser pa3 ot a0 5l 0 iled L

iw

}3d'))(dbou)3ryf(SJJ}QS'B-)L;;%'M;J{]‘;)
N Lot Gar 590 4o 310 94T G55 0 Jl
N R Ll L I PR RY AR A
Q.L.)‘IJ;QLE.:E,.:@L':J.H@J?MJ;A\q%\“/b;lﬁ!;u,,.;
Lolyor (s (Sl VY Gas @) b oonld 5 s 0 L3 (A)
(Se 55 p S4kSD 0 ) 45155553 s
d;bed;}u FoLS YY) Joob ool o o it s
gﬁTJlﬂgP-—i)Lﬁj;}iﬂ& pfcﬁl-mrfuwlefﬁ STl e gl
S s (S gl 4y 5 iy Sl ST e Vo Gas 4 ol
9b oS g 5 ST s 90w Ll A LS WK
03 goi 39dows gldé 3lge 5 OT S 3 1 4y, )5 el S
Sl 4 PSS 5 55 0ols 33 8 J guamma ) ity 1015 sl
Sl Jgl Jlo 3 o ;3 VY L ails i 5 Shee o MST 5 s
5l u:-.,_l}l.x.p);/\‘tq{c,b
Sl 55 Jol Sl 4o S pgn Jlu s 4l 5 Slas
SA NN Sy i s o il S aT BTl o
JU ST REWR ST N E ;|.L..3‘¢L-:-J?I.;I;QL‘;J Db (S o j3 \ A
el ol o ad e Jeb Jo o
ol (B Jadr) s o Ol el A3 VT s Ve (VD i g
el 3 Sl 3 L il it oo g K oS KL g 90

%'A)Luu ')JJMMJJ‘.,SJLA

KGR PR | £9> Jiw 50 Ao ;540 54Y AV 4 Jol Jlu

Clll dl Ol Jle es

-L..a_,:/\é s AY (AY¥ )'

@JU )2 '&U}L’—' 39 Sk £I> Jl 3 pla; Sl - 4y
FYL e 4 ol pls s S LT s 4 ol VY VY olegs) 8
033 Jlo o L) dul s Oo g lie g 48 e G o3 00
NN PE R PR S e 1y 55 ESUS- esl Ay
A5 413 oA S Lol e g 5 ails O sl j STt
Sl oles 43 ol B 1 (11 (V) Cas peda dly )5 0l
r,:Jb,stlsxdbugaxw_L,clu.b-u);ol{)l.l.a.,
(N Jodr) il £ 9o g0 opl b g0 Ll g0
sl = b pss v o> Sl 5,0 Jled o 4l > Ses
JAS e @ b sl pas Jlu o i ol Jgl Yl 4 S
do 3 Vo & YA 3 Jsl Yo 4 Cad jow deo 3 CulilS” Gas g

o a3 i slin U131 Cel f 95 90 opl ST SL Sl



AV Jl o) o il (YA Wl ¢ ol GJJJLLS'r}UAlN

#1971c ¥ F0 5 (|9 <N rem” ey T (9 ¥ R (G0 Zar ey 19 g €€ mepd <P 0 oo

1) TV A =TT 4 o (e

+ e~ (e

_.a....iu.n.o .AJMvaﬂ.ﬂ.mJ

cCrHodS) ¢ cC M (G AIA-AALL € AA-JALL

444

PAAV

Bade\

BYHA

AAAN

eQ°Q\

eYQQ\

AV P

oV A\

BQ4A\

Bo A\

BAA A\

AAAN

Ahhbiﬂﬁﬁiluv

(o = 5°

BA/AA
B4/A4

BY /44

PA/AA
o\ [AX

2q4/V A

AAAN

ON[44
0% /44

e\/\V

qeA/ 4A
qed/QA
2qQ/° A

BV /b A

AAA N\

qQA[ eV
qA/ eV

e\ /4V

qeVv/AV
qed/AV
B\ /4V

BS/4Y

AAM

“ejrm (M )

(o4 s <€ (e

206 4- iy AT 0 e 519 < =t mepds e Ko € (i s < (0 Ko grd o
~ 2 — =



" e 2l s (Sl D1 S gl Gl yen

doss S ol bl alie LS )5 YU slo 5 Sles 1y - B

(_5|j_,;‘.¢::JLaY° U\Q)KJ.«.GMduM)r))w_i»

sl e 4y b bl Blehul 55,018 Slades S saei deo g g a )y T s
2 602 sl (ST o) okign BT 1598 00 S - b g 3 eSS e ol 4 BLS 515 S les) - N

Se ye %))

REFERENCES ' :oolaiul 5590 cq-')a

=0 OBLE 58 8 N YVY iy 5y T B g K8 8 (e ) S sSE s f e - )
i PV dgle O o kel cagda 65@:5!; g Sl Las)

BO-VAF) YV o ) ) (55,LS 0 e dlome . T 050 A G Gy CBTy ) e 45 (51 090 SIFLAYVDLE (Caan -

3- Allen, H.P., 1981. Direct Drilling and Reduced Cultivation. London: Farming Press .Limted. 219p

4- Allen, EJ. & M.G. Baker. 1972. Long-term effects of primary cultivation on crop yields in a
four-course rotation. J. Agric.Sci., Camb. 78:57-64. |

5- Allen, R.R., J.T. Musick & A'F. Wiese. 1976. Limited tillage of turrow irrigated winter wheat.
Trans. of the ASAE 19:234-236, 241.

6- Ball, B.C., M.F.O, Sullivan, D.J. Campbell & R. Hunter 1984. Soil and winter barley responses to
direct drilling and reduced cultivations. pp. 25-29. In Scottish Institute of Agricultural
Engineering Biennial Report 82-84.

7- Blevins, R.L., D. Cook, S.H. Pillips & R.E. Phillips. 1971. Influence of no-tillage on soil moisture.
Agron. J. 63:593-596.

8- Brresen, T. & A. Njs. 1994. The etfect of ploughing depth and seedbed preparation on crop

yields, weed infestation and soil properties from 1940 to 1990 on a loam soil in south eastern
Norway. Soil Tillage Res. 32:21-39.

9- Braim, M.A,, K. Chaney & D.R. Hodgson. 1992. Eftects of simplified cultivation on the growth and
yield of spring barley on a sandy loam soil. 2. Soil physical properties and root growth, root:shoot
relationship, inflow rates of nitrogen, water use. Soil Tillage Res. 22:173-187.

10- Carter, M.R., H.W. Johnston & J. Kimpinski.1988. Direct drilling and soil loosening for spring
cereals on a fine sandy loam in Atlantic Canada. Soil Tillage Res.12:365-384.

11- Carter, M.R. & D.A. Rennie. 1985. Spring wheat growth and !N studies under zero and shallow
tillage on the Canadian prairie . Soil Tillage Res. 5:273-285.

12- Chevalier, P.M. & A.J. Ciha. 1986. Intluence of tillage on phenology and carbohydrate metabolism
of spring wheat. Agron.J. 78:296-300).

13- Ciha, A.J. 1980. Yield and yield components of four spring wheat cultivars grown under three
tillage systems. Agron.J . 74:317-320.

14- Elliott, J.G., F.B. Ellis & F. Polland. 1977. Comparison of direct drilling, reduced cultivation and

ploughing on the growth of cereals. I. Spring barley on a sandy loam soil: introduction, aerial



AV Jl o) o el YA W ¢ )y gS))jL:-:r)L"'d—"“ vy

growth and agronomic aspects . J. Agric. Sci.,, Camb.89:621-629.

15- Ellis, F.B., J.G. Elliott, B.T. Barnes & K.R. Howes. 1977. Comparisons of direct drilling, reduced
cultivation and ploughing on the growth of cereals. 2. Spring barley on a sandy loam soil: soil
physical conditions and root growth. J. Agric Sci.. Camb. 89: 631- 642.

16- Finney, J.R. & B.A.G. Knight. 1973. The effect of soil physical conditions produced by various
cultivation systems on the root development of winter wheat. J. Agric. Sci.,, Camb. 80:435-432.

17- Fowler, D.B., J. Brydon & R.J. Baker. 1989. Nitrogen fertilization of on-till winter wheat and rye.
I. Yield and agronomic responses. Agron. J. 81:66-72.

18- Fox, R.H. & V.A. Bandel 1986. Nitrogen utilization with no-tillage. pp. 117-148. In M.A. Sprague
and G.B. Triplelett (eds.). No-Tillage and Surface-Tillage Agriculture, the Tillage Revolution.
John Wiley and Sons.

19- Hakimi. A.H. & S.M. Chakrabarti. 1976. The profitability ot selected cultivations and their
influence on growth and yield of silage corn. J. Agric. Eng. Res. 21:15-19.

20- Hakimi, A.H. & R.P. Kachru. 1976. Response of barley crop to different tillage treatments on

calcareous soil. J. Agric. Eng. Res. 21:399-403.
21- Hammel, J.E. 1989. Long-term tillage and crop rotation effects on bulk density and soil impedance

in northern Idaho. Soil Sci. Am. J. 53:1515-15109.

22- Hammel, J.E. 1995. Long-term tillage and crop rotation etfects on winter wheat production In
northern Idaho. Agron. J. 87:16-22.

23- Hodgson, D.R., J.R,, proud & S. Browne. 1977. Cultivation systems for spring barley with special
reterence to direct drilling (1971-1974). J. Agric.. Sci. Camb. 88:631-644.

24- Jones, J.N., Jr., J.LE. Moody & J.H. Lillard. 1969. Effects of tillage, no-tillage and mulch on soil
water and plant growth. Agron. J. 61:719-721 .

25- Joseph, K. D.S.M., M.M. Alley, D.E. Brann & W.D. Gravelle.1985. Row spacing and seeding rate
ettects on yield components of sott red winter wheat. Agron. J. 77:211-214.

26- Karlen, D.L. & D.T. Gooden. 1987. Tillage systems for wheat production in the souteast Coastal
Plain. Agron. J. 79:582-587.

27- Lal, R. 1989. Conservation tillage for sustainable agriculture: tropic versus temperate
environments. Advances in agronomy. 42:85-197.

28- Larson, W.E. & G.J. Osborne. 1985. Tillage accomplishments and potential. pp. 1-11. In P.W.
Unger, D.M. Van Doren,F.D. Whisler & E.L. Skidmore (eds.). Predicting Tillage Effects on Soil
Physical Properties and Processes. ASA Spec. pub.No. 44, ASA and SSSA, Madison, WS.’

29- Larwrence, P.A., B.J. Radford, G.A. Thomas. D.P. Sinclair & A.J. Key. 1994. Eftect of tillage
practices on wheat performance in a semi-arid environment. Soil Tillage Res. 28:347-364.

30- Michel, Jr., J. A., K.J. Formstorm & J. Borrelli. 1985. Energy requirements of two tillage systems
for irrigated sugar beets, dry beans and corn. Trans.of the ASAE 28:1731-1735.

31- Nyborg, M. & S.S. Malhi. 1989. Effect of zero and conventional tillage on barley yield and nitrate

nitrogen content, moisture and temperature of soil in north-central Alberta. Soil Tillage Res.
15:1-9.



vy SPRC-IC PSP PRCISRCH R JER PN B PR

32- Patterson, D.E., W.C.T. Chamen & C.D. Richardson. 1980. Long-term experiments with tillage
systems to improve the economy of cultivations for cereals. J. Agric. Eng. Res. 25:1-35.

33- pidgeon, J.D. & B.D. Soane. 1977. Effects of tillage and direct drilling on soil properties during the
growing season in a long-term barley mono-culture system. J. Agric. Sci.,, Camb. 88:431-442.

34- Tessier, S., C.A. Peru, C.A. Campbell, R.P. Zenter & F.B. Dyck. 1990. Conservation tillage for
spring wheat in semi-arid Saskatchewan. Soil Tillage Res. 18:73-90

35- Unger, P.W. 1977. Tillage efftects on winter wheat production where the irrigated and dryland
crops are alternated. Agron.J. 69:944-950.

36- Van Doren, D.M,, Jr., G.B. Triplett, Jr. & J.E. Henry. 1976. Influence on long-term tillage, crop
rotation and on corn yield. Soil Sci. Soc. Am. J. 40:100-105.



Iranian J.Agric.Sci.Vol. 28, No.1, 1997.

Effects of Direct-Drilling, Non-Inversion and Conventional Tillage
Systems on Yield of Irrigated Winter Wheat

A.HEMAT AND A.ASADI KHASHOUI

Assistant Professor, Department of Agricultural Machinery, College of
Agriculture, Isfahan University of Technology and Technical
Assistant , Isfahan Agricultural Research Center,

Isfahan , Iran .

Accepted 29 Jan. 1997

- SUMMARY

To take advantage of conservation tillage systems (including
direct-drilling and non-inversion tillage) in Iran, it is important to have final
crop yield. In 1993-94 and 1994-95 growing scasons, etfects of difterent tillage
systems on irrigated winter wheat (QOdTS cultivar) yield, were evaluated in the
Kabootarabad Research Station located 40 km southeast of Istahan. In this
study, conventional tillage (based on moldboard plow), non-inversion
(tined-implement) tillage (based on chisel plow and a locally-made implement
called khishchee) and direct-drilling (including till-plant and no-till) systems
were used. Seven treatments using these systems were designed. A
randomized complete block design with four replications was used. The
experiments were conducted on a clay loam soil .The differences between the
yields were statistically significant. The results showed that the conventional
tillage and no-till systems produced the highest and lowest yields, respectively.
No-till yields were significantly less than both the conventional and
non-inversion treatments in  both years, whereas chisel plowing and
conventional yields were not significantly different. Plowing depth reduction
upto 15 cm in non-inversion tillage treatments did not show any significant
reduction effect on the crop yield, but tilling depth of 10 cm did reduce the
yield . Adding 67.5 kg ha™! more urea to the till-plant and no-till treatments in
the 2nd year resulted in relative yield (with respect to conventional treatment)
increases of 11 and 0%, respectively. Results indicated that irngated winter
wheat production under no-till management in Isfahan region may not be
feasible without substantial yield reduction. A reduced tillage system that 1s

15-cm chisel plowing, appears to be a viable management alternative to

conventional practices.

vY



