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ABSTRACT

Two field experiments were conducted at Shandaweel Research Station farm
at Sohage during 2004 and 2005 seasons. This work aimed to find out the effect of
nitrogen fertilizer levels (90, 120 and 150 kgHed.) and some mechanical weed
control treatments (hand hoeing at 15 and 30 DAS, hand hoeing at 15 and 45 DAS,
hand hoeing at 30 and 45 DAS, hand heoeing at 15,30 and 45 DAS and un-weeded)
on growth, yield and yield components of maize (single cross 10).Split-plot design in
four replications was used in this study. The main plots were assigned to three
nitrogen fedilizer levels, while the five weed control treatments were assigned in
sub- plots.

Decreasing nitrogen rates reduced significantly dry weights of grassy weeds,
dry weight of broad leaved weeds and dry weight of total weeds. Increasing nitrogen
levels from 90 to 150 kgiHed. increased significantly all growth characters,
yield components and grain yield of maize.

All mechanical weed controf treatments reduced the dry weights of grassy and’
broad leaved weeds and total weeds compared with un-weeded. The most effective
weed control treatment against maize weeds were hand hoeing thrice at 15,30 and 45
DAS which controlled 88,1% of totat weeds. Also, all weed treatments surpassed the
un-weeded in the all estimated maize characters. Hand hoeing thrice at 15,30 and 45
DAS was the superior treatment than other ones in growth characters, yield
components and grain yield.of maize.

Maize plants treated with hand hoeing thrice at 15,30 and 45 DAS and fertilized
with 150 kg N/fed. gave the highest grain yield and yield components.

INTRODUCTION

Maize is one of the most important cereal crops in the world and
Egypt. Maize grain is widely used for both human and animal feeding. Weed
controt and nitrogen fertilization are among the important factors affecting
maize productivity. Nitrogen is the most limiting nutrient for cereal crops
production. Improving maize growth (plant height, plant diameter, dry matter
accumulation and LAl) due to increasing nitrogen supply was achieved by
Okpara (2000), Tripathi and Hazra (2002),El-Nagar (2003), Okeleye and
Oyekanmi (2003), and Berzsenyi and Lap (2005).Many investigators found
that increasing nitrogen application increased grain yield and its components
i.e. ear length, ear diameter, number of rows/ear, number of kernels/ear, 100-
kernel weight and shelling percentage (Bader et al 1997, El-Sheikh, 1998,
Griesh and Yakout 2001, El-Metwally of af 2001,El-Nagar 2002, Oraby et al
2003, Saleh ef al 2003 and Abdel-Hameed 2005).
. Weeds create a serious problem in maize fields. It can cause
tfremendous crop losses depending on the competitiveness of the crop,
composition of the weed flora, and level of weed infestation (Akobundu et al.,



Abd El-Lattief, E.A. and A.A,O. Fakkar

2000; Chikoye and Ekeleme, 2003). The use of physical and mechanical
weed control means (such as hoeing, ridging and flaming) allows, if properly
planned and managed, the control of weeds in row crops that is similar to that
obtained by chemicals (Balsari ef a/,1993). Faisal (1989), Salama (1989},
Tantawy ef al (1993) and Khajanji ef af (2005) mentioned that chemical and
mechanical weed controi treatments affected significantly ear length, number
of rows/ear, 100-kemeis weight, grain yield/fed and sheliing percentage.
Khajanii et af (2003a) and (2003b) and Shekhawat and Gautam (2002) found
that weed control methods, i.e. atrazine and hand weeding twice at 25 and 50
DAS, proved superior to the weedy control with respect to growth characters
and grain yield, also reduction the weed dry weight. Singh and Singh (2003)
reported that higher plant height, number of leaves per plant, leaf area index,
dry weight of plant and grain yield were observed under hand weeding at 25
and 45 DAS compared with the control. Sharara ef al (2005} mentioned that
hand hoeing twice treatment was the most effective treatment for controlling
the weeds and increasing the maize productivity compared with control or
other chemical treatments,

The present investigation aimed to evaluate efficiency of some
mechanical weed control treatments under nitrogen application levels on
weads as well as growth, yield components and grain yield of maize crop.

MATERIALS AND METHODS

Two field experiments were conducted at Shandaweel Research Station
farm at Sohage during 2004 and 2005 seasons. This work aimed to find out
the effect of nitrogen fertilizer leveis and some mechanical weed control
treatments on growth, yield and yield components of maize (single cross 10).
Split-plot design in four replications was used in this study. The main plots
were assigned to three nitrogen fertilizer levels 90, 120 and 150 kg N/fed.,
while the five weed control treatments were assigned in sub- plots.

Weed control treatments:

Ti-Hand hoeing at 15 and 30 days after sowing (DAS}, To-hand hoeing
at 15 and 45 DAS, Ts-hand hoeing at 30 and 45 DAS, Ts-hand hoeing at
15,30 and 45 DAS and Ts-unweeded. Each sub- plot consnsted of 5 rows of 4
m long and 70 cm apart. The area of each sub- plot was 14 m’. Grains were
hand sowing as the usual dry method of sowung on one s:de of ridges at
space of 25 cm between hills at the 3 of June in both seasons. The
experimental soil was clay loam in texture with pH value of 7.8, organic mater
content of 1.6%, total N 1.2%, available P and K of 7.5 and 160 ppm,
respectively. The preceding crop was faba bean in both seasons. Mineral
nitrogen was applied as urea (46.5% N) in two equal doses after 21and 30
days from planting. Phosphorus fertilizer was added as super phosphate
(15.5% P:0s) at rate of 150 kg /fed before planting. Potassium was added at
recommended rate of 24 kg K;O/fed after thinning.

Data recorded:

Weed survey; weeds were hand pulled from one square meter chosen at
random in each plot after 75 days from sowing. Weeds were identified and
classified into two main groups (annual grasses and broad leaved weeds).
Weeds of each group were air-dry for seven days then dried in oven at 70 C*
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for 48 hours until a constant weight. Dry weight in (glmz)of each weed group
were recorded for grassy weeds, broad leaved weeds and total dry weight of
weeds. The dominant weed species counted in the experimental plots in both
seasons are shown in Table 1.

Table 1: Scientific name, common name and family for weeds
accompanied maize crop in the experimental site during
2004 and 2005 seasons, survey (n Shandaweel Research

Station
Weeds IScientifit: name ICommon name ‘Family
Wanthium spinosum L. Ever lasting (cub weed)  |Asteraceae |
Portulaca oleracea L. Common puslane Protulaceceae
Broad [Euphorbia peplus L. Leafy spurge Euphorbiaceae
jeaved otus comiculatus L. Birds foot -trefoil Lequminosae
Corchorus olitorius L. alta jute Tiliaceae
IAmaranthus hybridus L. __ |Pig weed Amaranthaceae
[Grassy _ [Echinochola colonum L. {ungle rice Poaceae

At 50,70 and 90 DAS, five maize plants were taken at random from
each plot to determine growth characternistics as follow: Plant height {cm),
number of leaves/plant, total dry weight/piant, leaf area index (LAIl) and crop
growth rate (CGR} calculated according to Watson (1952).

At harvest, a random sample of 10 maize plants was taken from each
plot to determine ear length (cm), ear diameter (cm), number of rows per ear,
number of kernels per ear, ear weight (g), kernel ear weight (g), shelling%
and 100-kernel weight (g)). In addition, grain yield (ardab/fed) was estimated
on plot basis.

Data were subjected to analysis of variance as described by Gomez
and Gomez {1984). Least significant difference (LSD) test at 0.05 leve! was
used to compare between means of treatments.

RESULTS AND DISCUSSION

I-Effect of nitrogen leveis:
a-Weads:

The results listed in Table 2 reveal that nitrogen levels affected
significantly dry weights of grassy weeds, broad leaved weeds and total
weeds (g/m?) in both seasons. The low nitrogen level (90 kg N/fed.)
decreacr2d significantly all above traits compared with the high nitrogen level
(150 kg N/fed.). In the first season the high level of nitrogen increased
significantly dry weights of grassy weeds, broad leaved weeds and total
weeds (glm ) by 71, 57 and 64%, respectively compared with low level of
nitrogen and by 67, 70 and 68% in the second season in this respective. Urea
fertilizer stimulated the germination of weed seeds and increased vegetative
growth of weed plant and consequently increased their accumulated
increased the amounts of dry matter per plant.
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Table 2: Effect of nitrogen fertilization levels and mechanical weed
control treatments on dry weight of weeds (g/m? at 90 days
from sowing in 2004 and 2005 seasons.

y weight of weeds (g/m’)

Treatments Grassy Broad leaved Total

2004 (2005 | 2004 | 2005 | 2004 | 2005
Nitrogen levels {(kg/fed)
90 60.2 | 795 ]| 68.2 839 | 1284 [ 1634
120 727 (1024 749 | 1064 [ 1476 | 2085
150 103.0 [133.0] 1071 | 1426 | 2101 | 2756
IL.S.D. at 0.06% 75 [ 32 [ 141 7.7 19.3 6.9
Weed controt
[T«(hand hoeing at 15 and 30 DAS) 39.2 | 443 | 423 52.1 81.4 6.3
T3 {hand hoeing at 15 and 45 DAS) 49.7 | 58.2 | 44.0 59.1 93.7 | 1173
T, (hand hoeing at 30 and 45 DAS) 434 (648 | 424 69.5 858 | 1343
[Ta (hand hoeing at 15, 30 and 45 DAS) 281 |18 334 41.0 61.5 72.8
[Ts Un-weeded {control) 2328 (3254) 2549 | 3332 | 4877 | 658.6
IL.S.D. at 0.05% 89 | 108 | 13.7 12.5 17.5 19.9

b-Growth characters:

Data presented in Tables 3 and 4 show that high level of nitrogen
(150 kg/fed) increased significantly ptant height, stalk diameter, number of
leaves /plant, LAl, dry weight /plant and crop growth rate (CGR) in all growth
stages i.e. 50, 70 and 90 DAS and both seasons except for plant height at 50
DAS in the first and second seasons this affect is not significant. The
significant response of growth characters to the higher rate of nitrogen could
attributed to the important role of nitrogen in producing carbohydrates,
enzymes and other compounds which play an important role in enhancing
cell division and enlargement. Similar results were obtained by Okpara
(2000), Tripathi and Hazra (2002),El-Nagar (2003), Okeleye and Oyekanmi
(2003), and Berzsenyi and Lap (2005).

c-Yield and yield components:

Data presented in Table 5 shows that increasing nitrogen levels from
00 to 120 and 150 kg/fed. significantly increased ear length, ear diameter,
number of rows /ear, number of kemels /ear, ear weight, kernel ear weight,
sheliing% and 100-kermel weight. Also, maize grain yieild (ardab/fed.)
increased significantly and consonantly with increasing nitrogen levels. This
increase in the first season amounted to 25.17 and 8.53% compared with the
low and medium levels of nitrogen, respectively and 29.58 and 7.58% in the
second one. While, the medium level of nitrogen (120 kg/fed.) gave higher
grain yield/fed. than the low levels of nitrogen (90 kg/fed) by 15.34 and
20.45% in the first and second seasons, respectively.These increases may
be due to the fact of that nitrogen is generally deficient in Egyptian soils and
therefore its addition enables the plants to absorb balanced nutnents, which
promotes the synthesis of photosynthates and the accumulation of
assimilates and a consequence growth and yield are enhanced. These
findings are in harmony with those reported by Bader et al (1997), El-Sheikh,
(1998), Griesh and Yakout (2001), El-Metwally et af (2001),E-Nagar (2002),
Oraby et al (2003), Saleh ef al (2003) and Abdel-Hameed (2005).

7488



J. Agric. Sci. Mansoura Univ., 31 (12), December, 2006

{papeam-un} jonuoD="] ‘Bumos saye sAep gp pue of ‘g1 Je 200} Gusoy puey =*1 ‘Buvwos saye sAep gy puw of
Je oy Bupsoy puey =t} ‘Cumos soye shep gy pue g1 Je 221m) Gupoy puey «24 ‘(syg) Gumos Joye sAep og pue g1 I adm) Buleoy puejiat)

€0 [Spol2sojsLolZLoleL0|Eb0oiitoflziolLL0looLolsziojoot| €6 [B0L[LEL] 66 | €1 | %5001AS
COLLIELZLIGSOL{Z20LISV L2026 L 126°L]10EL]|OZ L [€560|6480{0PPC|90PZI0 LSLIPYILIELE6] L'EE at
OL'EL I8LVL{LOEL|ZLELILGOLIBLOLI €92 ]SS | €L | 0L (Z6E°L|BLE L{D'LBZ|Z LLZ[E68BL P ELZ|FSELIVOEL * 1
CLLLIZEELIEELL[BBLLIBTLIBLB LET|OLZ ]| EV L] LE'L |EBO'L|BO6 0{0992|F VG2 TLL{698)L P 6LLIOE0L ]
2L [9ZEL|SELi[20LLlepil8eR{sSEC L2 bl | CYL {960L{VSG0{0'LaT[2 L52|e'saL|L egl|66LL]62Z0L z)
GLEL [89°EL|OPCLIOCZLI 888|408 PP EC2|8SL{EV L] Z'L |6LL LI0B9C|S6SZIEGLL B PELIZOZL|L PLL g1
JO4IUOD PISA
YZ0 |€€0[E£50(899C|¥0{1S0|¥L'O[{SLO{ELO| LL'O|OBOO/6P00]OEL|OLL] Z9 ! 98| SN | SN | %s00leqas
zzeL lssetlpizijoezi| 606 sve | voz evz |95t | 2s) (622 L]eri L{ogiz]vsoz|sesili socloozi{vsiL|  peuBy osi
veel (eceL|es Li{pzzi| e |eze{ 09z | Z1Z]es ) [ syl 6011|820 L{0'€az|oese{s o8l B6LIS PLL{vZLL] PayDY OZi)
COLLIPLELIVEOLISCLL{OL L 2L {99 LIZOZ]SEL (2L (8L0L]|bO0 LIO ST 2bZ|Z SEL L G6SLIV OLL{9 601 P3y/5y 06!
sjana) uoBoipN

5002 [ro0z ] 5002 | ¥00Z | 500Z | 002 | S00Z | #00Z [ $002 | ooz | s00Z [ vooz | s002 [ vo0z | S002 [¥00Z [ S00Z ]| ¥00Z
Sva 06 SVYa 0L sva o0s SvYa 06 SvQa oL SvQ 0§ SvQ 06 Sva ol SvQ oS sjuaueds

juejd; soAral Jo Jaqunp {wo) s230wiEip NIOIS {walyybroy juelg

*aziew jo Buimos 133e sAep 06 pue g ‘05 1e 1uejd/soAea) JO JaqUnU Pue Jajawerp

wiels ybiay juejd uo sjuauneasy [ONUOD PIaM [BJIUBYIBW pue S$13AT| uonezILa uabosiu Jo Pay3 ¢ algel

7489



Abd El-Lattief, E.A. and A.A.O. Fakkar

{papaam-un} jo1)u0Da%) ‘Bumos soye sAep gy pue ¢¢ 'g1 1@ 20y} Bupaoy pueH =" 1 ‘Bupmos Jaye sAep gy pus
ot 1 9w} Buseoy puey =F) ‘Bupmos seye siep gy pue gi Je axm Busoy puey =I1 ‘(sva) Bupmos Jaye shep gg pue gi v 2w Bueoy puepat)

GEE s¥re €6°1L 561 63'¢L | 601 €Ll 0L ZGP | 8PS [ 620 | LEQ | 6C0 § E¥O | EF0 | 6EQ %S00 ®’aS
19019 1 €8°04 | 28CL | G198 | LCIOT | 9GEOT | 8068 | 6L 19 | LEBP |06 LE | b | QL | OV | LILY | ZFE | 862 %]
1696 | 6596 | ZS'LL | 61°11 | O0OCOF |OO'LLE JbE6PTL | PLLOL] 48V | ©L6D ) 1ISQ | 1P | 9SG | S6S | 62S | O6'F ’
Z98 191’/ | 0801 | 960 |EZVEC|jvOpee | ML U8 | 8l'WL | 9005 | 658F | ISV ] 85V | 6EP | Lb'p | 99E | EEC *]]
gbgR | 968 | ZL'LL | OV6 |EOCHE | R2'0CE| €260 | 61'GL | ObIG | EE'SBp | SEG | €6 | 26V | SL'F | B6C | Z9E z
8976 | €996 | OL'vl | S8'OL {OPOLE | Z609E | JOG0LE L6VE | 6ESO Z6ES | 1SS | 0BG | EOG | 986 | 0Ly | OEP 3

{OJJU0D pad,

e ore 89T 08T | oL SL'9 86°L CCTL | L6y § ETC | 6O 5 Z¥'0 | #Z0 | YO | BED | BCO %5001 0'S
666 | 20'16 | 199L | 96EL |92Z0F | LLESE |SLALL | 99°¢6 | 6965 | LL€S | 009 | LZS | 9LVS ] 9FS | 82S | L9F Po, 08
826 | OE'S8 | 09'CL 186 |PSOOE |CO'E2E | 4116 | 2108 | 241916025 | 026G | 92S | cap | #6 | OSE | 9GC (14
€108 | 96'6L | €901 | OF'9 |610IE | 9262 | SC'\3 | 81 P9 | 0905 | 68SH | ZOF | ZE¢ | Llev | L0V | LVE | £0C

S[oAR)
gooz | vooz | sooz | ¥00Z | sooz | o0z | S00Z | ¥00Z | sooz [ vooz [ sooZ [ voozZ | sooZ | vooz | sooZ | ¥00Z
SVQ 06-04 Sva 0.-0% SvQ 08 SVQ 0L SYQ 09 Svd 08 Svd 04 Svaog spuneal|
P H97) aper yywmoal doan ~ B ueidy ;ybism K 1Y) Xapu) eale jea]

aziew jo Buimos 1ojje sAep 06 pue 02 ‘0g e el ymoab doid pue jueidpybram
AJp 'Xapul BaJe JB3] UO SJUIEII} [OIIUOD PIIM [EIIUCYIIW PUR S|aAS] uoneZIjiue) uabospu Jo 1day3 ¥ a|qel

7490



J. Agric. Sci. Mansoura Univ., 31 (12), December, 2006

(pepeam-un) jo1puod=*] ‘Gumos Jaye siep gy pue g¢ ‘g1 Je 33Uy} Buiaoy puey =) ‘Huimos Jaye siep gy pue
0 1° 321m] Bujeoy puey =) *Bupmos Joye SARP g pue 9) Je 33y Bueoy puey =f1 ‘(Sya) Buwmos saye sfep o pue gL Je 3o Bupoy pueHs*l

960 | 604

21z | Zie 9L 9L 9's 'S <) [ (43 L 80 | BEQ | 610 G0 | 980 | 060 | %S00 W QS
08'cl|99GL| LbeL|ZLeL| et | 6281 (O8BLIGORL[ VIE|PBE| LS | 2OP |BE'LL|B650L] BEE €6C | LZ°L1]|T691L L
85| ZPIZ | 9SEB | EETB| LEIT | £60C |PSSCIGESE| D6E | 68E | 029 | T€S |61 EL|Z0EL] 29 | 99¢ |e8PZ|6EBL Yl
LLOZ| 1E€'8L|006L | ¥68L] B€9L | 1291 | VZ0Ci6VY0Z]| OPE | S| €15 | 29 |69'LL|2ELL| 26€ 9Lt [OE6L[£0°2LL i
PP'ZZ | 960C | 2T 6L | 00'LL] LvLL | 9401 |PEITIGOIE| €9E | LSE | 481 | Liv |08 LL|1LLL] SOV SLE |£20C| 1811 Ty
Sz |(SiPe|00'IB ] EE6L| PEGL | 6281 |9BEZIEOET| SOE | VIE | 625 | 68 [6£21|09ZL]| LEP | PEE |28Z2 2281 'l
[ONU0D PIIM
L¥L | 80°L | 262 | 20| &L 92 [ 2" 0t | 60 | O 18 L 8T0 | Z¥O | 10 | BZO [ 200 | 80 | %SOOWQSES
OrvC|/9€C| 48281 4L°1B| TE6L | V6B [STET]VIEZ]| L'BE | Z29E | 910 | OF'S {POTLIVLIZL]| BEY IGE [Z0E(algL payoY 051
QOTL |18 LE|08'6L|CEBL| LELL | QTLL (OIS |SBIC| OSE | EPE | OES | Lk |OEZLIBGLL| ZIF | LGE {8S0Z160861 payby 0zL
€88l 168L]2992|0LPL] VESL | $ISL [FHIC|860C| PE | 6T | 80P | €EP |BZLLI6OLL| 29€ | 262 |6EEL|969L Py 08
S|RAY
ualiosuN
§00Z | vooz | sooz [ #00Z [ S00Z | #00Z | S00Z | ¥00Z | 5007 | ¥00Z | 500Z | ¥00Z | S00Z | ¥OuZ [ S00Z | +00Z | $00Z | ¥00Z
pajqepie % Bugeys {Bleanybiam { DM | Jedssjouion JBD/SMOI {wo)saiweip {wa} suuneal |
Pk ujein S|atay| WBom Jeg | jowaon-pot | Jo JaquinN | Jo soquiny ie3 yibuaq seg

‘133awelp Jed ‘Yibua) Jea uo sjuUaUYELAN] [0JJUCD PODM [EITUCYIIW pUE S[aAa| UoieZIIWe) uabioniu Jo J9ay3 :¢ a|qe]

‘azZIBW
40 pjaik uieib pue 9, fuljjays ‘aeagyblam sawioay ‘Jybiam Jeo ‘Jybiam |dUIaN-00} * Jea/S|aUIaY JO JaqUINU

7491



Abd El-Lattief, E.A. and A.A.O. Fakkar

li-Effect of weed control treatments on:
a-Weeds:

Results given in Table 2 showed that all mechanical weed control
ireatments reduced significantly the dry weights of grassy, broad leaved and
total weeds. Hand hoeing thrice at 15, 30 and 45 DAS was the potent weed
control treatment and reduced the dry weights of grassy, broad leaved and
total weeds by 87.9, 86.9 and 87.4% in the first season and by 90.2, 87.7 and
88.9% in the second season, respectively compared with un-weeded
(control). Such treatment continuously eliminated weeds grown along most of
the growing season of maize plant and consequently gave the highest
reduction in dry weight of maize weeds. These results were in consistence
with those obtained by Khajanji ef af (2003a and 2003b), Shekhawat and
Gautam (2002) and Sharara ef ai (2005).

b- Growth characters:

Data in Tables 3 and 4 indicate that mechanical weed control
treatments had significant effect on plant height, stalk diameter, number of
leaves /plant, LAl, total dry weight /plant and crop growih rate in all growth
stages and bolh seasons. All mechanical weed control increased significantly
all growth parameters compared with control (un-weeded). Hand hoeing
thrice at 15, 30 and 45 DAS gave the best of all growth characters. These
results are in agreement with those obtained by Shekhawat and Gautam
{2002) and Singh and Singh (2003).

c-Yield and yield components:

The organized data in Table 5 elucidate the effect of weed control
treatments on the yield and yield components of maize. It is clear that ear
length, ear diameter, number of rows /ear, number of kemeis /ear, ear weight,
kemel ear weight, shelling%, 100-kemel weight and grain yield were
significantly affected by weed control treatments. The greatest values of all
above traits were obtained by hand hoeing thrice at 15, 30 and 45 DAS. This
treatment increased significantly grain yield (ardab/fed) in the first season by
72.9, 49.7, 30.8 and 10.8% compared with un-weeded, hand hoeing twice at
30 and 45 DAS, hand hoeing twice at 15and 45 DAS and hand hoeing twice
at 15 and 30 DAS, respectively and by 98.9, 37.1, 22.9 and 6.7% in the
second season at above respective. This finding is almost expected, since
three hoeings treatment exerted the highest reduction in dry weight of maize
weeds (Table 2) and minimized the weed application strength against crop
plant and afforded to them more utilization of available environmental
resources to maximize grain yield and iis attributes. Similar results were
obtained by Faisal (1989), Salarna (1989), Tantawy et a/ (1993) and Khajaniji
et al (2005).

ll- Interaction effects:

Data presented in Table 6 indicate that the highest controlling for
total weeds was obtained by the hand hoeing at 15 30 and 45 DAS and
nitrogen fertilizer at 90 kg/fed. (46.2 and 55.2 g/m? in the first and second
5easons, respectively).
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Concerning the effect of the interaction on maize yield and its
components, data in Table 6 show that low level of nitrogen ( 90 kg/fed.) and
un-weeded gave the lowest maize grain yield (13.18 and 13.05 ardab/fed in
the first and second seasons, respectively). Maize treated with high rate of
nitrogen (150 kg/fed.) with hand hoeing thrice at 15, 30 and 45 DAS gave the
highest grain yield (29.13 and 30.90 ardab/fed in the first and second
seasons, respectively). All treatments gave grain yield higher than the un-
weeded and fertilization by low rate of nitrogen. The highest number of kernel
lear, ear weight and kernel ear weight were obtained from nitrogen fertilizer at
150 kg/fed. and hand hoeing thrice at 15, 30 and 45 DAS. While, the highest
shelling% (84.60 and 86.67% in the first and second seasons, respectively)
was obtained from nitrogen fertilizer at 150 kg/fed. and hand hoeing twice at
15 and 45 DAS (Table 6).
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