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Study of the effect of the intensity and timing of topping on maize
(Zea mays L.) grain yield under Khuzestan conditions

* e gl e

PYVFET taomin o jled F o Ol 15 p ke dlomn Ot sl 5 5 23 s 5 Shes 1 (35 Olaj 5 ks 1 aallls.

KSC 704 ( -)
( )
/
/ /
/
/ /
/ /

VWAL/E/Y s i3l 53

(oS 45186) J 5835 3T sho (55,5188 Sladows S ))649;;LA}.49*

Yrv


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.5.3
https://agrobreedjournal.ir/article-1-311-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-16 ]

[ DOR: 20.1001.1.15625540.1384.7.4.5.3 ]

VWAL Olts 3 b a,u‘@&‘"o\ﬁ\g\)jvy@”

350 ) el Ol sie 4 OAd Codo O Sles &
L ocwlize ot b 4 4l 5 Shas . Lsls )3 gw)y
b el b S ol s o (ol 65 sluw
sl als s, Slee U S Lol an 5, a ol
LS ol a8 sl JialS LSy 5 /MM s sd
S g plal o g adls S50 o alS Cle w iy
23N sl 5 (55 m S Lk y 4 ol 4 (VFVR)
AL s Cays) slss 5 Iy b 5 Jpb cas s
Vg e &3 Oladoes cpl b5 45,15 (615 sme
S a8 G5 I VLSS 5 53 51015
srsls Bls 5 Shes cojb 5le (g lis u 5 05dle
Sl Ol 5 pobde (Do T s 4 53
oLS (s g o Lol 45 s S 03el (VYVY)
oml sl wils s Sl gl gae 5L &3
JUasl 5 3 5o (6w 5 YLl Zud b Oldios
ol 0,3 Sl o slall da g S s
o A Ol o 4l (g 0 5y D 5 Bl
e sl 013 5, Shas 55 dthy S I (6 st g2
Cws 4 ol 518y oty il e 3 7 635
o Ll on ks Olo 55 gemes (S o oleT
LS 1ol s Sl st 6 le (6 p0lin el
38 1 b 1 (s palie ol 5 o gdle 4 s
ol (51,5 LS ik s 45 ks 350
56550 Al 0dd w5 0S5 Sl e
Y0 el S a S uis S 5158 OMY) ooy
U IS il 5l oy 5 o e k0300 >
L ol s 5,05 als 5, Shee j2alS 5 (5 ls oan 3G
Lo st 3555 SLaphil 53 35 a5 3l aslic
Sdobse 5 il Sl o SLllday S
S S e 51T Salil 5 (6 558 510
S o S gl (6 i g8 3l g 25 Lilas 53 oile
S e 8 s 0PV (sdgion Ol s 5 (Shiny
j‘wﬁm)w“‘-;éﬂwﬂcbwj‘gﬁ%ubb

s adls 3, Shee o e 56 4 S lisles &

YA

S 5 e SOkl 1 (S Ol 5 Ol

Sldalice bl 35,8 o O gumms 5355 55 O3
Ol (G Sl g Ol 01555887 1 (5 lom glailata
P e O S e s e e il 550
S gl 5 B gle S e 5 J gaes
T 4S5 Gosb S e I YL asb 5l o))
OT JUT 51 AT 05k osy ol il as 3L S
5 P A s 8 e plat )3 Ll s Shes
515 JLisl Jones and Simmons, 1983) i seu—
ol bl lacS 51 Il a5 ails U b 4y (glo 3
25 5 b Jome 51 VL slaeS Sl 5 I
Lge ol ol 75,5 on gl Bl o Sl (sitay S
51 slo 3 3l e Ut 53 I YL slaeE L el
ksl &l s Shae 5 0T 56 5 als & S, -l
S 513 Olass Calses (sla s Le 5T, (Tilahun, 1993)
,b)bafﬁ;lupww,%suwﬁw
AS A ey LSin 5 Slas palS ST
o 235 5555 5 day 5o, ki b Sy ales
st 2B LS (YL b s
CadV g5l ol asls eSis sl |55, Shes
Jols il T b (Edmeads and Lafitte, 1993)
e & (b 8 A Y (b S Bl cslasles
R N TE y ERAE L g R Y
e 4 b 8 a5 0 oS5y idle 4 (2 S
A 8 w03 S phad Opy ala N 5 5 Sl
asls s Shee (U S Lol en & ler olai o
Oy 3 Sles 5 das o 2l doyn Ve dals 4 S
by sgb 4 (2 S Lol jen 5 o i ISl e
o oLE s ls sl Wil casls j2als” s 9
SRSV VIIPIRCE KU SEP R P,
U S 5 wes, Oods LT (Wilhelm et al., 1995)
o od &5 Sl 5 aw 053 S Ood L1y 53 50

2l & 26 Ol s 5 26 S Do L


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.5.3
https://agrobreedjournal.ir/article-1-311-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-16 ]

[ DOR: 20.1001.1.15625540.1384.7.4.5.3 ]

OIS SO PSSP RN W

(Duncan et al., 1965) ol Lo 5 - Sls 555 s
ajﬁw@ug}flge\,wdfﬂdaéSu\bwalf
Faew 3 Py das oo falS Al slaas g 4l
63,5y 3 50 &S Lidiize (Jones and Simmons, 1983)
j\&é:lﬂawd&ﬁ\joaﬁpy43\.34.5«)5\]3
L omen Olaases pl il Conl (gl 1 4ils 4y Sl
odas 45 Lnls OlEs Ly 4 o (SaeSSS ) oslizl
SedoT o 3 pms a0 Oy &S onle j3 &S Sl
duf@w@\@sfjlmwﬂ
ou,m\_la,-\‘}_,;d:ﬁ”mfﬁ&uuu@?;
G 3,13 13 5, Sdas 53 (STl Sl g I
23 Fo Jos Gl Sl (o) sl 4 S
Sl OT 035 a5 BB b 5 4o 5 6 5 adlate

el oty &

ST ) e o Gl Sl S ) G

2 olas JolS GlacS Tl = b IB s 5 )5S
32 OYM-AY) ely5 dle 5o Sde a5 41K Hlexr
5T Ldys5s LT o 5,5leS Sladss S 5
g Oles Ty ol ol Sisaes 50 8 slpn
S 05051 olad okl plonil Jsane Jlgy & e
P 5 ol Sl g ate 51 (KG0) p S8V e s
W 5 s 5 Sl s e 51 P05) p 55 LS
,'|J_,;,L:§M“,}|@;ﬂ,-\fsu¢,-lrfj_1;
oS S AY s 8 b e oSl L5 O3 e IS
0551558 Sldas Lol jan &S Ol e 4 55
S5 Ciiten o o Jale 3 8 5 ms
SL e YL I gl s st JalS” O ol
p33 Joale 5 IO YL o8 1y 55 5 oS 05,108
ogg;lﬁai}‘}puds;ﬂq_tsudu@,u
Oﬁ!j\jj)w:\lﬁpléQJ&@)UM)@L‘»&!;:;
S O3k g 53 & (U sler Lo e Ol

Cils 3oy Hles W E LT 5o ol s s s (dald)

yva

LTl Lol ls 5 Shes [2alS O
A b4 s, T o 40 MG YL slacs
i dal 55 S ol (VFVY) plel 5 (oS
S 35 G b SO Hs s slus 2l 58l
5 klass als 5 Shes ol Sl o T 5l eslizal
S Wsls i,18 (Anderew and Petersn, 1984) -y
OT (s oS53 I 0 Cores 5 i e
jj)"' c)\JQL&a J;LQLJLE.».U\: prb- C,.:M‘
L;uéfﬂdsbomg.a:‘)fgujsmj\w
4 by 395 (6w g 5l e 3l o, VLYY I (YL
;\_,,a;_,q-jall{.;)bdlﬁJ)&{L;Yl{éfﬁdﬁj‘.iiaj
)JM)J&)‘EJ%J{‘JKJ;W}M)‘QM‘}EM
OLaj ol 3l 35, Y0 53 o3 b a5 S 0l
M)ij:&_fr_s‘))q\.o)mﬁw@|0u\&u2)‘;
DN o (5 Lo 0 (5 5 5l e JUis]
)3Q‘WMJJQVUV«WSQP‘5AL)JJA
3552V s im Gl 8 lex ¢ pes
&Sz wsle S 5 das 3 00350 B UM ol 5,
plowil s (Allen, 1983) T .aS o a5 1, IS
G5 D5 Gk g (G5 Bl g p oskie 4 GholeST
J)‘;Wﬁ")‘&ajbl‘bjﬂ“&jsﬁt
@jﬂ‘@‘)ﬁ&«&&b@‘k%i{@)}p)bdssﬁ
55 G ol 3l s ek ey Sl alS el
J&;W,U:w&\p\\)ubsw
=39 45 40> S odalis (Seait and Mekonen, 1992)
Ly ks I Ly YL slasS, V(ST 5o
3 g Jes planil 53 IO VL saeS  Coenl
I VL a8y alad 5 ol iy sl slaS


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.5.3
https://agrobreedjournal.ir/article-1-311-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-16 ]

[ DOR: 20.1001.1.15625540.1384.7.4.5.3 ]

VWAL Olts 3 b a,u‘@&‘"o\ﬁ\g\)jvy@”

@YU &5 1 a olad 4S5 S ool (Tilahun, 1993)
JETIRIE JUOIINE TR JURN
a8 Lo ys \+ (Edmeads and Lafitte, 1993) .3
L;ﬁl_ggf)_g,%cu,t_g,;buu}jw
OSen 5 el s S 518 Iy
$aes  CodoaS s Sedlel (Wilhelm et al., 1995)
il 5, Shee ol 2l S S el IS YL
DK 5 - Sls ulss L asdly sl 33,8 s
=5 L Ll syls Ciylles ;3 (Duncan et al, 1965)
2315055 s aS (YY) 5 5 plal 2olesT
e 3 03 plssil sl Ol Sy e Ailate
W 53 I S (G5 48 L3S (6,8 wod
a5 ol 6 Opy I b 5 b cails Ciusy sl
S I YL 8 s 55 5115 D)3 0l g n 0T s
Dls 3, Ses o3 Ble (ylas dd g posdle 55 S
53 sl s o Ylat 5T s 4 5 g sllas
R RS Py E U W P R Y .
S Wis S 5,135 55 (Anderew and Petersn, 1984)
Slse 3l Ao, Y B YY 550 53 I YL sasS ),
Olee o ey 9 S (o Jie BB w1 2 5 (g o 58
S el N (VU S5 by e JUi
uf&i‘}_é\gf_?-jﬁbQTcl_lﬁj‘WJéﬁ‘}Jj\
08 555 G ety (55 5150 s s Slas
(5 Lol e 48 LT 1 AL Slblale 053
S a5 = 2B S D YL slaes
b ol b T e 5 1 el Lesles £
s IS a5 558 R e g el
5 sl GlaeS o e e 53 5 LS
Coby oo ozl ol plo i dal s s 5 Shes 2ol
5 0l 51 et 5 e a3 s
ol s 4 (VPVY) gugine e plie e
o og e ki a3 5 8 1 mla 3l (s polie
31 AL Al e e oS5 S a5
ol S el Ll il ods a g sLag ST 5

Yéo

Seslwl Las s cils b 2s o O 5 a
5 raslw VO Loy, alols LKSCT04 ) 3 o3
oL 3150 Sl 03 53 e le Yo sy Sy 4 abold
oo ) VP o gb, L als s Shee Slies i oS
Ols 55 0 deo s 5 5 Dgle s Shas ails 58 055
MSTATC (s LaT Jl3lp 5 51 ol L 5,8 o0
e g L plonil S a5 0ol il ls as 2

W25 8 bl (SUls b5 4 ba o Sibee

O3s) als Uy (55 sl slod dglie 5kt o

23 Dlie S 0 by o 4 plSl a1 A3l 53 (S5
() o) d dslas JulS slaeS sk 7 b L6
3 See o (sl lag ST eaSTsls OLE 4 s s
u)ugju_ﬁ)@\)b@ﬁm,;@ckﬂ,;ab
L ol o (Y Jgdr) Sl 5l 3 alin glaes 55
Sy &Kd@g)&é)w)w))\:&h)b&ﬂMi
S 53 05 A6 L (Glisles 5 0Lk 53 I VL |
A als 1y als 5, Shes o S 5 op ths oS S 4
D e Ao 3 &S e 3 alslie 05 i
&G bt sl 5 0 8 FIV/E L sl Jles 5 45 8
Ladls,lse 055 on S s on e o5 5 4 TWVAL
I3 55 m Ol s o oles S1linls olasstls 5 4
03 Obes blize SBT3S0 im0 e @ i s gns
S s Kl ime e 3y 50 Sl (g o L
30 sadle 55 bajles b, 035 OLSS siasolis
s 4 Sl o 5l s el ol
S Sl LS Bls 15 0595 5 ,Shes &S ol
53 Gl I3 sime CoMest| (gyls 55 Oy ol L ok
Lyl 53 G5 a8 a5l e S
0355413 5, Slos ol S 2 5o Ol
15 3, Ses gl o S2alS Ol ool 33 8 oo 4l 150
@l_:s =l sl Ao 3 VA s 9d> jo aslnsl e 055

ekl bate K Oldisee glaa il L


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.5.3
https://agrobreedjournal.ir/article-1-311-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-16 ]

[ DOR: 20.1001.1.15625540.1384.7.4.5.3 ]

OIS SO PSSP RN W

Calides Olaw gl 5 S 0 wibylg 4 ma =Y Jgue

Table 1. Combined analysis of variance for different traits

(MS) ol o o Sibe

a4 als 5 Shes Sls 8 05 &l 555 Ol
Sl b sal3T O s o) <¢;> (S s (.J?)l_s)
S.0. V. d.f. Grain yield 1000 kernel Kernel protein
(t/h) weight(g) content (Kg/h)
Year (Y) Jl 1 33.15* 1556.59 ™ 0.84"™
Error oLzl 6 2.68 739.1 0.23
Treatment (T) Sl 12 2.36™ 2125.58** 0.19™
TxY o x s 12 0.72™ 304.4™ 0.19"™
Error olzal 72 1.24 717.78 0.202
C.V. (%) Sl ks b 12.39 8.91 5.53

.)\.s‘_f'.u,:‘oj.\.p);&L.\_‘:J;c'.;cla.»).s)\.s‘_;u\_,::;au,:nsj**u*
*,** and ns: Significant at the 5 and 1% levels of probability respectively and nonsignificant.
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Table 2. Mean comparison of yield and 1000-kernal weight in different cutting treatments

alsyl58 33 4l 5 Sles
S o> 5 Aoys Glia s o)
Treatment percentage 1000 kernel Percentage Grain yield
weight (g) (th)
Slisles 8 OLL 5l g JolS olsb
1 Completely cutting immediately after pollination 82 269.79 ¢ 82 8.15¢
SH8le3 8 OLL 1 g 5951+ JolS” olab
2 Completely cutting 10 days after pollination 87 284.92 bc 85 8.46 bc
SH8lo3 8O 51 g 595 Y ol olad
3 Completely cutting 20 days after pollination 90 294.7 abc 85 8.4 bc
Sedlos 8 0LY 51 g 59, ¥0 JolS olad
4 Completely cutting 30 days after pollination 93 306.06 abc 96 9.51 ab
Slidlos & 0L Sl g plad 5 o 22108 L
5 Remaining one leaf after pollination 89 292.84 abc 85 8.43 bc
SE8103 8 DL 51y 535V olad 5 o 2108 L
6 Remaining one leaf 10 days after pollination 87 284.01 bc 87 8.61 hc
G103 8 UL 51 g 55 Y+ olad 8 o 23108 L
7 Remaining one leaf 20 days after pollination 95 310.07 abc 91 9.01 abc
G103 8 UL 51 g 55 ¥ alad 8 o 23108 L
8 Remaining one leaf 30 days after pollination 96 315.29 ab 91 9.02 abc
Sidlos 5 OLL S| g plaf 05 5 5 2208 L
9 Remaining two leaf after pollination 91 296.47 abc 92 9.13 abc
SLE8103,8 UL 51 g 55V ol 5 53 2108 L
10 Remaining two leaf 10 days after pollination 91 298.33 abc 94 9.36 abc
(L2313, 0L 51 535 T b (25 5 (22108 L
11 Remaining two leaf 20 days after pollination 93 234.26 abc 91 9.09 abc
8103 8 0Ll 51 g 595 ¥ olad (5 93 2318 L
12 Remaining two leaf 30 days after pollination 99 323.71ab 97 9.63 ab

Ll s gme oDt STls (glaals i O gn T el 05t a3 alie Cog > b (sla Sl
Means with similar letters in each column are not significantly different, according to Duncan Multiple Range Test.


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.4.5.3
https://agrobreedjournal.ir/article-1-311-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-16 ]

[ DOR: 20.1001.1.15625540.1384.7.4.5.3 ]

VWAL Olts 3 b a,u‘@&‘"o\ﬁ\gt)jvy@”

oSl GhlTal  Celien Dlio 6l S o ilsls 5 Y Jotr
Table 3. Combined analysis of variance for different traits using factorial experiment

(MS)  oln o, SiLe

w3 <l > Slas 7 sk 5 Ses 1> 55 Ol
Sk e &7 O 53 o) O 53 59) OESa ys 0 S5kS)
S.0. V. d.f. Grain yield Forage yield Kernel protein content
(t/h) (t/h) (Kg/h)
Year (Y) Jh 1 31.07** 0.53™ 0.57™
Y xR Jlx H1 S5 6 3.03* 2.18* 0.21™
CL £, s Ol 2 4.06* 124.01** 0.21™
CLxY Jle x dfj!daﬁbb;:n 2 0.76"™ 0.19™ 0.04"™
CD £, ks oL 3 2.84"™ 15.38** 0.38™
CDxY Jlox phad Ol 3 0.29™ 0.09™ 0.15™
CTxCL s Ol x &5 olad O e 6 0.62"™ 0.97™ 0.07™
Y xCLxCD Il phab Bl x o O 50 6 1.04™ 1.35™ 0.24™
Error olal 66 1.23 0.66 0.21
C.V (%) ki g 12.46 17.91 5.59

B N T e T TS P S T |

** %
1

*,** and ns: Significant at the 5 and 1% levels of probability respectively and nonsignificant.
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Table 4. Mean comparison of grain and forage yield in different treatment combination

4ls 5 Sles S agle s Shes
(s 55 59 (s 55 o)
Grain yield Forage yield
sls  Treatment (t/h) (t/h)
Ju Jsi First 9.47a 4.62
Year ¢s> Second 8.33b 4.47
&£, s Ol Js s Completely cutting 8.63b 6.57 a
Cutting Level £, a8 5L One leaf Remaining 8.77ab 4.44b
& 55 2318 3L Two Leaves Remaining 9.31a 2.63c¢c
o gl 0l Slesles £ oLl 5l ae Aoy, Immediately after Pollination 8.57 5.27 a
Cutting Date Slsles £ 5law 55,1+ 10 days after pollination 8.81 51a
Slsles £ 51w 55, Y+ 20 days after pollination 8.84 4.26b
Swales £ 5lam 55,7 30 days after pollination 9.39 354c

LIl gme oDt STl (glaels L O ga3T ulal jy 05t 55 alie 93 > b ba , Sla
Means with similar letters in each column are not significantly different, according to Duncan Multiple Range Test.
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Study of the effect of intensity and timing of topping on maize (Zea mays L.)
grain yield under Khuzestan condition

Afarinesh. A*

ABSTRACT

To study the effect of the intensity and timing of topping on maize grain yield, an experiment was conducted
for two years during 2002-2003 cropping seasons at Safiabad Agriculture Research Center (SARC) using KSC
704 maize hybrid. The experiment was carried out in factorial experiment using a Randomized Complete Block
Design with four replications. Treatments were three levels of topping above the ear after anthesis (complete
topping, one leaf left and two leaves left) and four topping dates (immediately after anthesis and three topping
dates following anthesis with 10 days interval) and control treatment without topping. Results indicated that,
there were significant differences among treatments for grain yield and 1000 kernels weight. Topping decreased
grain yield and 1000 kernels weight. Control treatment had the highest grain yield (9.94 t/ha) and 1000 kernels
weight (327.4 g), and complete topping treatment at anthesis had the lowest grain yield (8.15 t/ha) and 1000
kernels weight (269.79 g). Therefore, topping can decrease grain yield and 1000 kernels weight about 18
percent. There was no significant differences for protein content among treatments. The effect of topping and
topping dates for forage yield was also significant. Complete topping with (6.57 t/ha) forge yield had the highest
and two leaves with (2.63 t/ha) had the lowest level. Therefore, although topping produced about (6.57 t/ha)

forage yield, however, reduced grain yields about (1.79 t/ha) or 18 percent, hence it is not recommended.

Key words: Topping, maize forage, maize grain yield, thousand kernal weight.
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