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Effect of tillage and residue management on damping-off and verticillium wilt
diseases, yield and yield components of cotton (Gossypium hirsutum L.)
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Table 1. Combined analysis of variance for damping-off and verticillium wilt diseases severity in cotton seedlings in tillage and residue management treatments (2005-2006)

MS) Sl o S
_ S 8 opalS S sk ns ST s ns ST
oalS s, 590f gy oy 03N Sy e (anlsY) & o (aalef) & 5
ssl3Ta=,s  Seedling emergence Post- emergence Pre- emergence Verticillium Verticillium sk ss (ST slne

S.0.V o milie d.f (15-day)t damping-off (30-day)t damping-off (30-day)  wilt (2-month)+ wilt (4-month)tt Verticillium wilt index

Year Jlu 1 3811.067* 1.181%* 9014.857** 1.231* 1A11** 110.401™
ReplicationxYear Jlx 1 S5 4 134.096™ 1.011** 52.490™ 4.022 ** 0.033™ 619.143™

Autumn cultivation ol ol Slles 6 113.650%* 0.549%* 44.882™ 1.787* 0.104* 551.823™

Error, () ast 30 75.907 0.186 68.361 0.440 0.041 389.887
Spring cultivation o)l o) Sldes 1 0.347™ 0.299™ 41.300™ 0.346™ 0.540™ 3256.298 ™

Error, (o) st 5 300.357 0.112 77.453 2.812 0.214 1246.991

AutumnxSpring cultivation oslg Xosmb Slles 6 65.549* 0.296 * 100.027* 0.399* 0.136** 1507.174%*
Error s 30 32.340 0.201 37.085 0.060 0.037 401.766
C.V (%) (o ;3 ) ok o o 17.01 20.40 10.14 11.78 13.51 18.13
ns: Non-significant S5 gme 51 1S

* and **: Significant at 5% and 1% of probability levels, respectively

+: 15 and 30 days after planting ; T:2 and 4 months after planting
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Table 1 (Continue). Combined analysis of variance for yield and yield components of cotton in tillage and residue management treatments (2005-2006)

(MS) Sl o S
a3 Loy arls o sk Jb Loy ala sl r?“i‘ﬁki‘)"‘"uﬂﬁl’ Ll 4l sl 3 058 sl
&alsT Length of No. of Length of 5" No. of Gy % g el oo Sles
S.0.V L e d.f the longest monopodia monopodia sympod sympodia Boll.plant! Plant %eight Seedcotton yield
Year Jlw 1 223.114™ 0.159™ 1416.946** 0.210™ 1.259**  3086.722%*  3240422.997**
ReplicationxYear Jlx 1 S5 4 645.564 0.075™ 167.061 0.078™ 0.031™ 59.743 ™ 15421.620™
Autumn-cultivation (AC) omb o) Olles 6 520.326 * 0.010™ 102.729 * 2.377" 0.002™ 141.208* 487707.816*
Error, () o 30 156.490 0.054 33.670 3.049 0.020 47.731 106448.57
Spring-cultivation (SC) ole £ Slles 1 0.200™ 0.078™ 17.010™ 0.008 ™ 0.027"™ 15.088 ™ 59877.281™
Error, () L 5 188.302 0.112 26.483 4.174 0.016 19.082 37370.835
ACxSC oslg Xopul Slles 6 41.245™ 0.023™ 17.145* 4.175™ 0.011™ 107.501 * 147766.942**
Error [ 30 135.330 0.052 22.217 3.946 0.013 123.055 84762.009
C.V(%) (Ao y3 ) i s 17.45 16.86 19.03 13.70 8.79 9.3 19
ns: Non-significant S5 se e LS
* and **: Significant at 5% and 1% of probability levels, respectively L3 6 5 gy e = glaw 53yl e 5 4 FF
'Y
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Table 1 (Continue). Combined analysis of variance for the frequency of fungi associated with diseased cotton seedlings in tillage and residue management treatments
(2005-2006)

lagolb sl 5 e e i
Fungi frequency (MS)

&7 4o

S.0.V Qe d.f Rhizoctonia solani Fusarium spp. Pythium spp.
Year Ju 1 1.587™ 1.173™ 1.358™
Replication xYear Jl x| S 4 1.403™ 1.310™ 1.206™
Autumn-cultivation o5l ) Slles 6 128.310** 105.250%* 113.802 **
Error, (Calh) o 30 1.195 1.164 1.082
Spring- cultivation olg oy Slhes 1 112.774** 103.284** 112.084 **
Error, (o) s 5 5.880 4.257 5415
Autumn XSpring cultivation olg el ol Slles 6 11.761* 12.239 ** 10.836*
Error 1 30 0.746 0.507 0.862
C.V (%) (daoy3) Sl ks o 10.38 8.30 12.16

ns : Non-significant
* and **: Significant at 5% and 1% of probability levels, respectively

Jls gme e IS
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Table 2. The two- year mean comparison of yield and yield components of cotton in tillage and residue management treatments (2005-2006)

Loy 4l op s Jsb =y bl el J b s> Sas
Length of the longest by 4 Ls sl Length of 5" L1 asla sl &g ol Seedcotton
monopodia No. of sympod No. of Plant height G 430558 slda yield
Treatment Hles (cm) monopodia (cm) sympodia (cm) Boll.plant™ (kg.ha ™)
Autumn cultivation ol o) SOlles 74.1a 1.8a 24.2ab 14.5a 8 ab 21.9a 1439.1 c¢d
No-cultivation s ol 05k
Chopper oS3l 67.2ab 1.9a 24.4ab 15.4a 116.5 ab 22.8a 1308.1d
Chopper +Disk harrow St oS s - dile 59.8b 1.8a 25.1ab 14.2a 123a 23.3a 1329.9d
Chopper+Moldboard plow sl § a4+ S s 5wl 66.1ab 1.9a 26ab 14.3a 113.2ab 22.5a 2100.7 a
Chopper+Disk plow ity T € 4+ s 5wl 66.7ab 1.9a 25.8ab 14.1a 110.2b 23.8a 1738.6 be
Moldboard plow Ss0ls 8 el 48 64.3ab 2.1a 21b 14.3a 117.7ab 21.4a 1587.8 cd
Disk plow colidy aT 8 68.4ab 1.8a 26.9a 14.6a 109.8b 22.2a 2025.9 ab
Spring cultivation AL S el ¢ Iy ol_dee 66.6a 2a 24 .3a 14.6a 114.7a 22.9a 1768.5 a
Moldboard plow+3Disk 505 dart 13015 5
Disk harrow s 66.7a 1.8a 25.2a 14.4a 113a 22.3a 1625.8 b

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 3. Mean comparison of interaction effect of different tillage and residue management on emergence,damping-off and Verticillium wilt diseases

~ =
039N Sy gy oalS S

‘ ~
S Sy i el S s

ol s, Post- emergence Pre-emergence ALY 6 o gk sy ST @l 65 sy ST
Sles Seedling emergence (%) damping-off (%) damping-off (%) Verticillium wilt (%) Verticillium wilt (%) s y3 (S5 ,0% slas
Treatment (15-day)t (30-day) T (30-day) (2-month)t+ (4-month)t+ Verticillium wilt Index
No-cul. xSMP+SD 31.3bc 5.7bc 63.7de 3.7ab 48.4bc 92.4ef
No-cul.xSD 33bc 4.9cd 62.6e 4ab 52.2bc 107.5bcd
CHxSM.P+SD 23¢ 5.4bcd 74.2a 7.7ab 45.1¢ 95.6def
CHxSD 32.8bc 6.1bc 62.6¢ 5.3ab 57.9abc 107.1abc
CH+A.MPx SMP+SD 31.1bc 3.8cd 64.3d 9.3ab 46.4bc 87.2f
CH+AMPx%SD 24.8¢ 8.2a 69.8b 2.7b 36.3d 59.2¢g
CH+DPxSMP+SD 29¢ 5.8bc 64.2d 6.7ab 52.6abc 110.5bc
CH+DPxSD 24.8¢ 4.3cd 68.3bc 7.3ab 54.1bc 113.6bc
CH+ADxSMP+SD 26.7¢ 4.3cd 69.7b 9ab 62.5ab 116.9b
CH+ADxSD 29.3¢ 7.5ab 69.5b 4.3ab 46bc 98.5de
AMPxSMP+SD 27.8¢ 3.6¢cd 66.2¢ 6.7ab 58abc 113.1bc
AMPx%SD 44.2a 3.1d 53.2f Sab 54.2bc 105.2bcd
DPxSMP+SD 32.5bc 3.5d 64.2d Sab 46bc 100.8cde
DPxSD 29.2¢ 4.2cd 66.6¢ 14.7a 73.6a 158.9a

LI (613 stme g5 Ao y> oty Jlazl el 53 S35 (slaials i O a5T by kit &5 2 Uy 61,15 47 a0k O g2 p )
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
CH: Stem Chopper (5 s = «L.); D.P: Disk plow (_sliz »T58); S: Spring (5l); A: Autumn (;.t) No-cul.: No-cultivation: (el,; Slles plosl 0k ); Spring-cultivation: (s,lg s, SUes);
Autumn-cultivation: (oL ¢!, SUs); MP: Moldboard plow (5lwls £, :»T,8) ) D: Disk (¢Xws)

+: 15 and 30 days after planting ; ¥f: 2 and 4 months after planting
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Table 4. Mean comparison of yield and yield components of cotton in interaction effect of tillage and residue management treatments

Loy als o i b

Length of the longest gy ala i e bl s Jsb L1 atla sluws S s Gy 430558 slda oy 3 Shas

Treatment Hles monopodia (cm) No. monopodia  Length of 5" sympod (cm) ~ No. of sympodia  Plant height (cm) Boll. plant™ Seedcotton yield (kg.ha ")
No-cul. xSMP+SD 755a 1.3a 24.1ab 15.1a 119.3bcd 22.4ab 1340.9 ef
No-cul.xSD 72.7 ab 1.4a 24.4ab 13.8a 120.3abc 17.5ab 1537.3 def
CHxSMP+SD 66.3 ab 1.4a 22.1ab 16a 123.1abc 23.4ab 12437 f
CHxSD 68.2 ab 1.3a 26.8ab 14.9a 117.8e 19ab 1373.6 ef
CH+AMPx SMP+SD 66.8 ab 1.3a 26.5ab 15.2a 120.9cd 20.4 ab 2339 a
CH+AMPx*SD 65.3 ab 1.4a 25.4b 13.4a 119.8e 21.5b 1830.3 cd
CH+DPxSMP+SD 1.5a 14.2a 124bed 21.2ab 2221.6 ab
CH+DPxSD 68.5 ab 1.3a 27.3ab 14.1a 116.9abcd 22.1ab 1662.9 cde
CH+ADxSMP+SD 62.7 ab 1.4a 24.3ab 13.9a 119.8de 22.3ab 12374 f
CH+ADxSD 572°b 1.3a 25.9ab 14.6a 124.1ab 20.4ab 1422.4 def
AMP*xSMP+SD 64.2 ab 1.5a 20.9b 13.7a 128.7abcd 19.7b 1950.9 be
AMPxSD 64.5 ab 1.3a 21.2b 15be 117.2abc 21.5b 1814.4 cd
DPxSMP+SD 66 ab 1.3a 28a 14.3a 107.5abcd 23.7a 1862.4 cd
DPxSD 70.8 ab 1.3a 25.7ab 15a 117.3a 19.4 ab 12655 f
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
CH: Stem Chopper (.5 s = «L.); D.P: Disk plow ( sz -»T58); S: Spring (5l); At Autumn (;.t) No-cul.: No-cultivation: (e!,; Slles plt 05 ); Spring-cultivation: (o,le 21,5 Slles);
Autumn-cultivation: (oL !, SUes); MP: Moldboard plow (5lwls £, ;2T,58) ) D: Disk (<X s)
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Table 5. Mean comparison of frequency of fungi associated with diseased cotton seedlings in interaction

effect of tillage and residue management treatments

Fungi frequency (%) bz 6 i Jlsl

reatment Hles R. solani Fusarium spp. Pythium spp.

No-cul. xSMP+SD 53.8f 36.6ab 12.6ab
No-cul.xSD 58.7bc 29.3defg 12ab

CHxSMP+SD 57.2cd 31.3def 11.5ab
CHxSD 62.5a 62.5a 9.8ab
CH+AMPx SMP+SD 48.2¢g 38.6a 13.2ab
CH+AMPxSD 52.4f 35bc 12.6ab
CH+DPxSMP+SD 52.2f 33.6¢cde 14.2a

CH+DPxSD 56.2de 30.2fg 13.6ab
CH+ADxSMP+SD 54.6¢d 33cd 12.5ab
CH+ADxSD 56.6de 32.2fg 13.2ab
AMPxSMP+SD 58bc 32.5¢cd 12.5ab
AMPxSD 59.2ab 28.6def 12.4ab
DPxSMP+SD 58.4bc 30.2def 11.4ab
DPxSD 60.5a 27.5gh 12.3ab

L5l (65l e g5 Ao ys gty ezt pedann 53 oSSl (laals i O a5T by iz &5 e O (51,15 o7 a0l O g2 a )
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test
No-cul.: No-cultivation: (_#/,; Slles plost 05 ); Spring-cultivation: (s,\g l,; “UWes); Autumn-cultivation: (o5l =l); Slles);
MP: Moldboard plow (lsuls 5 ;2745 ) D: Disk (Xy5); CH: Stem Chopper (S s = «L.); D.P: Disk plow (gt ;2T55);
S: Spring (L\g); A: Autumn (;.4)
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Effect of tillage and residue management on damping-off and verticillium wilt
diseases, yield and yield components of cotton (Gossypium hirsutum L.)

Hoshyarfard, M. and A.Ghajari

ABSRACT

Hoshyarfard. M and AG. Ghajari. 2010. Effect of tillage and cotton residue management on damping-off and verticillium wilt
disease, yield and yield components of cotton (Gossypium hirsutum L.). Iranian Journal of Crop Sciences. 12 (2): 127-139 (in

Persian).

To study the effects of agronomic practices on incidence and development of damping-off and verticillium
wilt diseases, yield and yield components of cotton, two field experiments were conducted in Karkandeh Cotton
Disease Research Station, 35 Km west of Gorgan, Iran-using split plot arrangements in randomized complete
block design with three replications. Autumn agronomic practices: 1- without agronomic practices as control,
2- chopper, 3- chopper + disk, 4- chopper + moldboard plow, 5- chopper + disk plow, 6- moldboard plow,7- disk
plow were assigned to main plots. Spring agronomic practices: 1- moldboard plow + disk and 2- disk were
randomized in sub-plots. Combined analysis of variances showed that damping-off and verticillium wilt
incidences were severely affected by interactions of agronomic x tillage practices (autumn and spring tillages).
Hence, moldboard plow x spring disk and (chopper + autumn moldboard plow) x spring disk had the least effect
of incidence of pre-emergence damping-off and verticillium wilt diseases, respectively. The highest rate of
incidence of damping-off disease due to Rhizoctonia solani was observed in chopper x spring disk package
(62.5%). The highest and lowest seed cotton yield were obtained from (chopper + autumn moldboard plow) X
(spring moldboard plow + disk), and (chopper + autumn disk) x (spring moldboard plow-+disk), respectively. It
is concluded that field establishment and reduce losses of damping-off and verticillium wilt diseases were
significantly improved by implementation of the suitable agronomic practices for seedbed preparation in cotton

production.

Key words: Cotton, Damping-off, Residue management, Tillage effect, Verticillium wilt and Yield.
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