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Table 1- Analysis of variance (mean of squares) of emergence percentage and dry weight of cotton plants at 30, 60 and 90
days after planting influenced by cultivation method, plant residue levels and nitrogen fertilizer

ks ot TP s Sy SS9 Blw SS9 S5 Ss 59
= oo Leaf dry weight Stem dry weight Total dry weight
S.0V $2D" Emergence
e d.f 30 60 90 30 60 90 30 60 90
Soy
Replication 2 11.28™ 0.18™  1.89™  37.93"  0.002® 14.67° 38.84™ 0.008"™  13.93™  71.50™
(Rep.)
d})jd\& *k ok Tk Tk *k *x * *k Kk *
Cultivation 1 112844 81.66" 2552.86" 7678.13 831" 17.26™ 11436.66° 133.25" 10999.13" 37856.84
(Cult.)

Rep. x Cult. 2 2.38™ 0.14™ 769™  61.01™ 007" 6.84™ 110.14" 0.84"  65.24™  302.04"™
b
Residue 4 1402187 5947 353.99" 137196 11.29" 28.14" 1120.98™  104.82" 140354 4949.84"
(Res.)

N_tO”’*’*(N) 252™  164.80" 277.05" 194579  47.007 120.68" 2179.00"  402.81" 763.46" 8243.00"
itrogen
Cult. x Res. 4 30.03" 230"  39.36° 117.80" 162" 9481 262.68" 597"  254.657  714.65"
Cult. x N 1 1.35"™ 26.03" 5475 279.53" 049" 0.04™ 251.70" 29477  58.04° 1061.76"
Res. x N 4 0.207™ 033" 3255  48.30™ 0.34™ 13.43°  20.79™ 133" 8171" 73.12™

X

C““x' NRes' 4 1.39" 0.89**  41.68**  31.52" 0.64** 14.33®  80.67™ 2.00*  103.76*  204.24*
E”” 36 3.24 0.18 10.68 27.79 0.01  14.67 33.90 0.10 34.87 66.35
rror
C":/”((y;‘” 4.23 5.67 13.02 12.72 298  17.26 14.28 2.91 12.48 9.91
. 0

Do pf g do)d gy whio)d K Jloin] o )0 )b dme a5 4 NS g 5
ns, ** and *: Means non-significant and significant at 5% and 1% probability levels, respectively.
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Fig. 1- The exponential decay pattern of cotton emergence in response to the level of barley plant residues in two cultivation
systems of moldboard plowing (dotted line, y = 60.142e %% R?=90) and disk (Straight line, y = 49.044e%%% R? = 0.79)
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Means with at least a similar letter do not have a significant difference at the 5% probability level based on the FLSD test.
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(& Lemaire, 2000

o390 {Basso & Ritchie, 2005; Marbet, 2000) 45 s
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Table 2- Mean comparisons for main effects of cultivation and nitrogen on leaf, stem and total dry weight (g.m™) of cotton at
30, 60 and 90 days after planting

9:5uz @a.w 5)‘3 Swis 039 aBlw Sus 31) Jsus 039
I:actor Level Leaf dry weight (g.m?) Stem dry weight (g.m™) Total dry weight (g.m™)
30 60 90 30 60 90 30 60 90
@ I\jl"leé‘;’sﬁd 870% 31.62% 5272° 392° 2020 5487% 12.62° 60.83% 107.31%
6})9 (o] oar
Cultivation “;‘_“‘f: 6.36° 1857° 30.10° 3.18° 15.17° 26.97° 9.54° 3375° 57.02°
IS
O35 50 5.87° 22.95° 3572° 266" 20.76° 34.75° 854" 43.72° 7047°
’(\'k'gﬁgef)‘ 150 9.19% 27.25% 47.11° 4.38% 23.60° 46.80° 13.72% 50.85% 93.91%

g 53 g )bgine SMBIFLSD (y50i] ol iz S jnio B S )3 Jilio o aloaSilis (59550 b (53,958 I3 Se o sl g gt 2 0
5l ey iy Jless
* In each column and for each main effects of soil tillage or nitrogen, means with at least one similar letter are not significantly
different at the 5% probability level based on the FLSD test.

Bymo e SRl L (g)losd ko don )0 Ay S5 5
9 2 > el ul g 09 aaye i 0 5 308 4y jao g2 cLliy
3sr £S5k 80 o 15 (65,5515 5 Jgano) p5ed 4iboles
293 45 592 e )3 (5950 £S5k 190 51 5 pegucns S 5>
Ol b oad 030 )54 (5955 e Canns (13958 enliie SO
ol Lle polae il 8l L as cul o 0003 .Cuwl Llay
390 OLBLS 0395¢mj jlade (Jogla 5 92 pS) Cungile
Younesi et al.,) 45" oo lay ialS ()3 5 Lgw psS yam) oUj)
Syae g (2S5 Lol obj ol o Sloj 094 (2012
o 59 (Singh et al., 2004) s 05y jISa 8" oy5g 4
Y gamo > a8 g oS YL o Sles @ oliwd 5wl
2 5Lj Ll 5,8 5 (Cassman et al., 2003) 1S’ o W] <l);
ol cosams Y8 st cou |y S 5e 0 ol Slyy e S
a0 culld Jdody S 50500 lde a5 59y 0 Jlois] ddaylys
a3 55 L5 o ) ol Ay g 4l alS laeuslS g See
Oialidl ealS 5l e 59590 55 x> a (Amini et al., 2014)
as (3 JSi) s odnliiie Ly 5,8 b Sits (59 50 (o0,

Oty (55 ged Ao w1 3 Ll (Lol 15590
930).5Mybb@)mocjaw)bysé&u‘j))&uou)s
yobods oS SutS 59 blis 3,8 T8l b ccuidlS 5l e g, 60
5 b jlawn 59, 00 5 alS pl s g ob ol LialS s
alsyo ool B ams o lis & (2 JS5) 590 codlS” 51 w39, 30
Sl 03 s ilod S Dol aty Wy (gl 1y (Mo Llay dgng
L ogzg opl b el lay jlowy oy iy sy Blgl po a4y olS
Lol gohaw & SUid (g @oo I (Jglite (ASly Juad byt
3D oial33l W9y o cudlS s 59y 90 50 oS g ygbds s oad
(2 JS2) a8 esnlitio Ll lje ol b SS9

Ol 2 958 g9 Al aw Jlite Gl (ke dmlis gl
ol 1 Sbo iy J§ S8 035 p 0350 @355 sk » Ll
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Sl g 5l JS <SS g b Al ye s 2 > &S (g ygbay
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56 LUB)S b )3 ks 9 ©)3 0395 3 ()39 5 Sl (iedgw
o394 {Koocheki et al., 2015; Peng et al., 2010) 3,I> 394
== CIN Cuis s oo SB xdaws jd gy (gLl 2954 45
by SLS 339290 (595 Olie bl b ol 3 250
908 L Ay Joab (b )3 olS g 0ad Bpas bapuslS g See

(Amini et al., 2014) 39 0 4xlge 39,50

Suiid oule 9 Slac
aS ol i ialel slmodly uibyly o5 g 3T ol
gob «BLS gLl (lise «55)s S aibole g5 (Lol L
e bl 5 oseb Llite Sl (iiSeny 5 (< 0/01) 59,0
o3le 3,Skes 5y (= 0/05) (5525 5 Lla: 5 (p= 0/01) 5925 5
L 5 oo ailSaw il Lol ccudls ()b ime pil auy olS Sis
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Plant residuals (g.m?2)

il Yiansl g Ll 4o can gloj sl jl oaim L
Sgpddio )0, 5  poud dilobus )0 ofgds Liulial ol sl )5 55

..)9).

dor bygoye SLES (g oS SIS Sl ey 59, 60 530 0

Ll p)5 308 5,1 b Sas aibolus 3 ()39 p,5 oS 50 Lo
039 OrieS Bl 5l Gy 5, 90 by > Bl gy g0yt
2 Bl 39 p)55kS 00 5 S (o)loss S 5 e 3 Sits
S 3L L Vool s Juols o poyie 3 bl 5 77
2 052940 03as p)S5kS 190 5 80 5,8 e Gl OO
i odalie Ll 3,8 plKin cuslS 5l s 59, 90 5 60 Jolpe
0593 S 9kS 180 5,1 Ll 5,18 pae Ll 53 & oy
0397 59 90 & s S 35 003 98 a3l s
Slelw )3 ohage yidi (9 S p)lS duyoo Y3 & iz g A
sl i (3 JSCd) ol 039 aiedgw Bl S w3
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Plant residuals (g.m?)
Leaf, 30 DAP  y=-0.0162x + 10.014 r:z =0.9033
Leaf, 60 DAP y =-0.0416x + 31.5 rf =0.8685
Stem, 30 DAP  y=-0.0078x + 4.748 [’z =0.956
Stem, 60 DAP  y =-0.0423x + 28.698 rz’ =0.9129
Total, 30 DAP y=-0.0236 x + 14.772 [’z =0.915
Total, 60 DAP y=-0.0839 x + 60.206 r*=0.8917

Fig. 2- Variations trend in leaf, stem and total dry weight of cotton plants at 30, 60 and 90 days after planting (DAP) at
different levels of plant residues

bl o cudlS 5l s gy 60 530 j3 4l b3l Sgms,S, bghas 4 byyye 0ad 039l (sladlslae

The presented equations are related to fitting regression lines at 30 and 60 days after planting.
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Fig. 3- Changes in the total dry weight of cotton at 30 (a), 60 (b), and 90 (c) days after planting under the interaction of
various amounts of plant residues (zero, 77, 154, 231 and 308 g.m™), and Nitrogen fertilizers (50 and 150 kg.ha™) in two soil
tillage systems with disks (bright columns) and moldboard plowing (dark columns)
A28l o FLSD (901 bty gty Jloinl oo 13yl siee M) 1515 it S jiio G Sy 3 ol &8 olaySils iyl sl
For each date, means with at least one letter in common are not significantly different at the 5% probability level, based on the FLSD
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Jgere (65,95 dilols 5 ,1Sn 15 2,598 150 4, 50 1 59 525
wlolw dy s iy oS Sid o0lo 5 Sloe i ol58l el
2 S oole 5, Sloe oy yiidi &S 5 ysbody el 0ud (65)9 S B S
5 )L )3 p S5 LS 150 (59,5 55 Jopls,5 5 w5 lols

Si9SB wlobs go5 13l cov 4k olS Kis o3le 5 Slas
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L i el ey qrpngio 3 5 1T (sble 5 (Son)
wlolw 93 (o SLis o0l 2y Sloe MBS Ly e (iol58l
(15 JS5) 5 sty 55,5055
2 3o o 9 L Olise Jlite S (56S0ke dunlie gl
S odaris pials g Ll (halll o ob (L s esle 5Sles
aS cowl s pn ool ad awls agy ol Siis oolo 3 Slas
3ySdee yiin Gl cage ()i FYL aw 53 Ll i3Sl
Sl Sis oals oy Slas oy i a5 (gyebdy el olS Sis odlo
2 558 190 (59,25 355 5 @yeie 1 £)5 308 Ll slow
1T Ll )l 5 55 St o0le 3 Slos (fje (05208 5 1S
JSi) 13 Jols S )3 £ ,55kS 50 (5510 o @perio 3 25
s B b 555,55 008 Bpae o Cl o 01y (05
«(Cabrera-Bosquet et al., 2009) 5,ls o5 s o3lo 3,Slase
dSge SB > (Al bl (VL polie & obaglej 3 0hg4

sl e

NS2 3 p 5 oks 50 ()3g s > St oale 3 Slas ljee 08
20, Slee gals (o4 JSE) ws Jeols Saod p5ub aibols
358 ol 5 15 (5,88 & lgon |y 5339 SS slaelol
Ao (Sopdd ol 1o ol s ) Ad) lp cawlie bl
g oabs )5 3b s 1y ol ) 0 onie adyy Jsb o515 ialS
el i s dar ) (alie dlse 5 Ol Wl el Ay dox
STy cas Y0asnl yol (ypon o (Mohammadi et al., 2009)
9 5295 ol oad bl (1l 3 (9 o lalS S
S o3le 3 Slae 15,8 Ly (Koocheki et al., 2015) l,Sax
54 9> sald Jlagi 4y Camd (5955 2S5k 190 Jlo 55 4y
S 0Sle sladuslio 3do  cpinpd b Gl (1580 sy
(D JS5) sy Sits oole 5 Shos s g2 (sblis > w5 iz
S wlobo ) agy ol o Sis 0ol 3 Slas Sk oy i
Jeols (@eporie o 25 308) Lla o (5L )3 Jsene (559
S3r9SBpS wbobe 3 55 Sid olo 3Shos (lise (yieS 9 45

03955 395 9 Ll Zobauw ol 93 il Coodi auy ol 3 Shos 4 by jo Sl uillg 41300 -3 Jga
Table 3- Results of analysis of variance for traits related to cotton yields as affected by cultivation type, residue levels and
nitrogen fertilizer

Olazyo (ko
O pndS 2abe N HEYSH Mean of squares
SO.V. d.f 0398 SUiS (y3ig V9 3y5hes aildady 3,5dos SUYIoSlos SWis a3l 3 Slas
Boll dry weight Seed cotton yield Cottonseed yield Lintyield Dry matter yield
s 2 0.0008™ 0.01" 0.002" 0.0003" 0.01¢
Replication (Rep.)
LS)'”‘_{B * ek . * ok
Cultivation (Cult) 1 6.85 3.68 1.26 0.65 17.34
Rep. x Cult. 2 0.098" 0.02"¢ 0.0001™* 0.008"* 0.073"*
b 4 355" 1.84" 0.63" 0.32" 9.49”
Residue (Res.)
s 1 3.22" 158" 053" 0.29" 10.49™
Nitrogen (N)
Cult.  Res. 4 0.317 0.18™ 0.05" 0.04™ 0.78™
Cult. x N 1 0.77" 0.45™ 0.14™ 0.09™ 0.93”
Res. x N 4 0.22" 0.100” 0.04” 0.02” 0.33"
Cult. x Res. x N. 4 0.12" 0.101" 0.03" 0.01™ 0.18"*
e 36 0.02 0.007 0.006 0.002 0.12
Error
CV (%) 9.85 6.91 10.24 9.68 11.72

Bize w5 do)d gy waod K Jloin] e jd )b dme a4 NS g 5
ns, ** and *: Means non-significant and significant at 5% and 1% probability levels, respectively.
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Fig. 4- Means comparison for the effect of tillage method on dry matter yield of cotton (cv. Khordad) in (a) different levels of
plant residues, and (b) different nitrogen levels
A3l o FLSD (9051 b doys gty Jloinl gedaws 53 13 e COM] 130 st S jiio By Sy 3 ol &S ol il
The means that have at least one common letter do not have a significant difference at the 5% probability level, based on FLSD test.

BMoldboard 0ODisk

Dry matter yield (t.ha™)

B50 kg N.ha' 0150 kg N.ha"' 4

Dry matter yield (t.ha)

154

Plant residues (g.m?)

150 550 g 93 53 () 9453595605 9 Jgone (55,956 aloluw 93 (W) )3 92 Ll (450 &2 iy Sld 3lo 3,Sos STy =5 S
Oier o5 kS
Fig. 5- The response of cotton dry matter yield to the amount of plant residues in (a) common andreduced tillage systems, and
(b) at two levels of 50 and 150 kg of nitrogen

i3l o FLSD (905l b sy gty Jlois] graw 3 513 cine M) 386 st S jitie G Ky 0 Jilis &8 4l oySibleo
The means that have at least one common letter do not have a significant difference at the 5% probability level with the FLSD test.
sl jd e S @)y (Malhi et al., 2001) >g5 55 gp0iie (Hordeum vulgare L.) s> (55, dlwcan jingh &
SiSe 3 o, 59 LS 139 5l oxlisl 48 ol o o1 55 BV L aS el olpenay Iy 5 Slas il SB L 2LS cLlay LM
aS dals 4 Caws |y 3 Slos ¢ LS sblay baas b olper (5955 U9y pySals 120 5 S Byas b slajlog o Sials oy
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Vetch & Randall, ) >)b (i 2LS (Ll g9 4 o] Hlude
(2000

Zanata et al., ) ol [iol38l aoyd 92 g 03,55 b,y (59
bas cladilolw 3 59,0 s 03jl 5 3 Sles ials (2007
4S5 29 o0 031> Canmd (98 b Syotant 4 2L LG

33,5 08 dsy 3,500 2 (195 9 PP (ol O 5T (be (Wramnlio -4 Jgu
Table 4- Mean comparisons for main effects of cultivation method and nitrogen on the yields of cotton (cv. Khordad)

0398 3 Slos vy 3,5des aibady 3,Slos AU Slos SWis a3k 3 Slas
Jole aw Boll yield Seed cotton yield cotton seed yield  Lint yield Dry matter yield
Factor Level (t.ha?)
s 2.08%* 1.52° 0.90° 0.62° 3.50°
&iyeSs Moldboard
Cultivation S 1.41° 1.03° 0.61° 0.41° 2.43°
Disk
b b b b b
lesis 50 151 1.11 0.66 0.44 2.55
N (kg.haV 150 1.98° 1.44° 0.85° 0.58° 3.38°
0 2.18° 1.54° 0.92° 0.62° 3.70°
L s 77 1.06°¢ 0.77°¢ 0.47°¢ 0.29°¢ 1.89°¢
2 Gl
Plant residues 154 1.41¢ 1.04¢ 0.62¢ 0.42¢ 2.47¢
-2
(g.m") 231 1.69° 1.26° 0.74¢ 052°¢ 2.72°
308 2.39° 1.762 1.05°2 0.71° 4.04°

L5085 o)y g Jlein! aaws 53 (65 sixe MBI FLSD 9051 (ol py iy S jiio B 5 )3 s o8 ooyl

* The means that have at least one common letter do not have a significant difference at the 5% probability level, based on FLSD test
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Fig. 6. Mean comparisons of the interaction effect of cultivation method, barley residues and nitrogen levels on (a) boll, (b)
Seed cotton, (c) cottonseed, and (d) lint yields of cotton, cv. Khordad
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Introduction

Avoidance of repeated soil tillage in conjunction with maintaining crop residues and plant nutrition
management may help to conserve and improve the soil and plant conditions. Primary goals of conservational
systems consist of eliminating some cultivation practices and increasing surface crop residues in the planting
system. In such residue conserving systems, nitrogen fertilizers are considered as important elements in crop
production and influence the pattern of soil organic carbon storage as well as crop growth and yield. Currently,
cotton is mainly cultivating in many farms of the country, and in particular in the Southern Khorasan province,
after removal of the residues of the previous crop, and few studies have been conducted on the importance of
plant residues in this plant in Iran. Therefore, this research was carried out with the aim of investigating the
interaction of barley plant residues and different levels of nitrogen on yield and yield components of cotton in
two different tillage systems (conventional tillage with moldboard plowing and reduced tillage with disk).

Materials and Methods

To study the effect of application of different residue amounts and nitrogen fertilizer under two different
cultivation systems on dry matter accumulation, yield and yield components of cotton, an experiment was
conducted as split-plot factorial design with three replications at the Faculty of Agriculture, University of
Birjand, Birjand, Iran. The main plot consisted of two cultivation levels including conventional tillage (mould
board plowing) and reduced tillage (disking). The sub-plot |ncluded two nitrogen levels (50 and 150 kg.ha™*) and
five levels of barley residues (0, 77, 154, 231 and 301 g.m™) which were factorial arranged in sub plots. Cotton,
Khordad cultivar, was planted on 20" June 2013. Plant dry weight was measured at three stages over the
growing season and cotton bolls were collected at two stages and the lint, seed cotton and cottonseed yields was
recorded.

Results and Discussion

Results showed that the cotton emergence in moldboard plowing (46.8%) was significantly higher than disk
(38.1%), and seedling emergence in both tillage systems decreased with increasing amount of residues on the
soil surface. The highest percentage of emergence was related to zero residues |n moldboard plowing and the
lowest emergence was observed in low tillage (dlsc) with residues of 308 g.m?. The residue application also
reduced the plant dry weight early in the growing period. Although appllcatlon of low amounts of residues
reduced plant dry weight and cotton seed and lint yields compared to non-residue application at the end of the
growing season, increased levels of residues, especially where high rates of nitrogen appllcatlon and moldboard
plow were practlced remarkably increased these traits, so that the greatest I|nt yield (1.04 ton.ha™) was observed
with 308 g.ha™ of residue in conjunction with application of 150 kg.ha™ nitrogen and practicing moldboard
plowing. Moldboard plow system caused a greater dry matter accumulation and crop yield and it seems that
initiation of crop residue conservation and reduced tillage requires more time.
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Conclusion

The research clearly demonstrated the beneficial effects of not removing plant residues and mixing them with
soil even for a single crop season, which, in turn, emphasizes the avoidance of incorrect burning of the residues
of the previous crop. According to this study findings, where 100% of previous crop residues are added to the
soil, the application of nitrogen should be increased proportionally. Otherwise, a significant reduction in crop
yield and yield components would be observed especially at high rates of crop residues. Moreover, it appears
that reduced cultivation systems might not influence crop yield and even reduce it in short term and requires long
term research studies to determine the efficacy of conservational cultivation systems.
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