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5- Spring cereals
6- No-tillage
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3- Worm holes
4- Biochannels
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6- Reduced tillage
7- Conventional tillage
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1- Kaspar

2- Ridge tillage

3- Chisel plowing

4- Root length density
5- Hardpan



VoY opd ady) 6599g8 e (010 395 5 (65)9 T (s S

Jolye yo i o s osds Jlasl (65,685 slapiug 0 S
P ol 295 c0d 03 (65,9 B o 93 G Ay dtgunsly
55 97 0 53 Ay Ay Bos 3 p 5 S A5 olS Al adgl Jolye
9 9% % by Job lalj8l )l 3925 (65,55
cdido pdaw jl 0 S Gos ol S boyay (65,
@ o Sad g )ll,5 p alglS 13 ws S5 UE a5 b e
by @hal Jole 53 cplpl g e lo Y0 5 ¥l 5
SirgSLE Yo 93 53 pp SB- e Jai I (B g cawlio LS
92 O ) Jsbo 53 (6)d gt Cglis 9 303 2929 Ay 15 (gl
'39‘:’605 OML:QA )‘.A.J

Job S0 98 Jolie 3 (0l G (RIEIL blio )
Jboss 3 303 0 Jloinl o )3 (6l sine jsboay ady) auils
1y yol ol cde il Liol33l lals,S p algls b anglie 1> Suwd
L ety 1y 5 ol o GBI L 5 05 drg e i
ool gl ol cplply b o ial58l lie ol o T 4 olS
Jloss jl a8 ady) 3985 sl p 3 S Gos (65)9S S slas
0RlslS e ady) » > C)lusd 5 ol pguye (5595
9 ..\_aii) Codgdone ul).o- d])..s °L.‘5 40_7@ L&a.ui.) )la.u 2 u.)‘).sl.u
Slages p 1) adyy daogl 9 M5 iml gloGes aiadyy Sois
e Yl 0s 3 clalos] Blan b ams o iolel  odaw
2 652986 gt oS 03l L Sllassles sl S
slaibyy S jpboan g anily ;3 Sl Aty wis 5 45,
Pl &Y > ady) yide @5 5 My e Bl 655k
S 1103, S )58 e sl (Mg V) 63,5 0 S
Ol (59 08 s 3 (o S5 > ady; by il
(V) Sl o polyd ons s 568 51T Dlie yolie SIS Gls
o Bos ) 50 1o YIS Jold addllas )50 ddlais
s oLS (sladdy) A8 oo g5 ol> ady) 95 I &5 Wl oo
(V0) diwd 35 yruno g S pouid 4 (38 g oo dnlge Coww g
YO Bos (oo Ssd jlogd 0 Oyd ddyy j5 BuinS (pl 40
b ablis jglateds g o axlge wSTpte ¥ b aidy gdaw I yio il
oli8l e w a0Y 1) 055 Ay dawgd g M) «Cudgdzne
(Cl) bgyre jadls puSojlil mls b gadse opl &5 Cunl o3l
w5 §) ol SB35 5 Cl 5Sils 45 (g pgbdy )l clllas
Cows S0V i

3 ad) B4 65)9 S g9 93 om SHE] (S V) alsye

9 852 Oogpe & BOS (e guband g bl Jlasl 5 Gy 229
)5 ool ) Gy 4 @y utS g ool iy

o gt ol Yo w3ud s &5 b Sy (8l Jleg o
Coms (S92 IS 2 p 5 SB Bos ity 5 o2 4 (o) o5
Py SE eyl g Al jie Bl Ve (e Bl ¥r) b Bos &
Jbes 3 48 (ppboa Bl (al3 8l ke Bl Ve g iy
9V G S jledyasid pp SB Bes pgwpe 5y S
VO o3 Bas) (5,95 BpS Hlasi > D92 e Bl ¥ anly (o)
Wiy 9§92 A ) Jod Sl ey )5 S Bes (el
D2 yia Bl YO 5 )+ ity (59, 5l 5 592 S Sl o

iy g9-me S Lolyen ol S ady; 5l )8 pn 5> wiged 9
el 9 W)k 4513 gy jlilew G lawgs ad) Sl alsyo po 5
S olS ) a5 g gy A il didy (9 ) o Bl Y-
58 SIS JBh i) (5, 5l o90s ssbar jibw g
l> SB L ol pod yio Bl (+=V+) Gos pd adyy plos ¢ 4 03y
a odppmay S )b g Jatie olSylojl & o) o 3,5
S 1B yds Ay Jsb 03 s ddy) 5l g dnud MalS byl
ol 3 (F) 4o oSl s S &l Teols bawgs & s
Wb oo iSy (uye dSd L doio S (g9) bady) (o)
Lo slaaSid 4 1) S5 Ael dombo S ] &S (g y5boas
O 9y g domiio Sy s § 03,5 i o 5L ) ol
i ooyl (g9 iy, (D903 45 3l s g 0 00l )48
Hgde hled (53505 g (Bl bolad b vy dbli (gla Joa
el Joxe 31w ST il o ko ) quye ym led &S s
Fols cuas p adiy Job eles 035 WY pu8 31, dblis
oo ey Job el ady) Jobo atils e canay
Ao Szt Al e Ay (sgne &S 01d (6 pdiges S
5 W kb 4 il G bawgs ()l paiged Al 4 &S psbolen
Ao adgy Jobo ST ecnlple 0,5 plosl jio il Ve glis)|
g (HAilww po) YYEY die p pusnd calies (gl jlos )0 0
olis SLS CaSo o il pd yio Bl cans p 1y diiyy diowdls
CuiS s Ay 03918800 Slastiie unl SO p3Y a0 0
S80Il S VY 9V B Y m ol iyl dls o sy

by Sipmals 9 ol 52 (555956 e St 5
adiy) iy g Jobo 0 Ske dunlio Cuip ¥ g ¥ (slaJgi>

1- Line-intercept procedure
2- Tennant
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Effect of tillage systems and organic manure on root morphology of corn

H. Shirani'” — M.A. Hajabbasi? — M. Afyuni® — A. Hemmat*

Abstract

Methods of tillage and organic matter affect root growth and distribution and therefore nutrient uptake by
plant and its growth. This study was performed consecutive two years. Tillage treatments included disk
harrowing + two disk harrowings as reduced tillage (15 cm plowing depth)-and moldboard plowing + two disk
harrowings as conventional tillage system (30 cm plowing depth). Also, three levels of 0, 30 and 60 tons per
hectare farmyard manure were used as organic manure treatments. The above mentioned treatments were done in
a split block design with 3 replications and under corn cultivation for two years. To determination of root
morphological properties of plant, sampling was done by a cylinder with a cap from top of the row and root
length and density were measured. The results showed, tillage systems had a significant effect (p=0.05) on root
length and density of corn in 0-20 cm soil depth. In the reduced tillage treatment, root length and density in the
stages of 9 and 11 leaves increased significantly in comparison conventional tillage, but root depth was higher at
conventional tillage than reduced tillage. This is due to presence of soft'soil (disturbed soil) in lower soil depth
from top of the row under conventional tillage. The results indicated that manure had no significant effect on
morphological root characteristics, but increased biological yield of corn.
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