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EFFECT OF PLANT POPULATION AND
WEEDCIDES ON CORN (Zea mays L.) PRODUCTION
UNDER CALCAREOUS SOIL CONDITIONS

ElAfandy KIL T. ; M. AL Mohamed® and A. G. EI-Rahman’
Plant Production Dept.. Desernt Research Center, El Matareya. Carro, Egypt.
' Plant Protection Dept.. Desert Rescarch Center., EI Matareya, Cairo, Egypt.

wo field experiments were carried out al the Maryout
Rescarch Station, Desert Resecarch Center during
2001 and 2002 scasons to study the cffect of plant
population (20, 24 and 28 thousand plants/fed.) and weed
control (control, Hocing twice, Gesaprim, Lasso and
Lasso / atrazine) and their interaction on maize (CV.S.C.
10) and weed growth as well as yield of maize. Statistical
analysis of split plot design with four replications over
the two scasons was done. The main results were as
follows:
I-Plant height was increased significantly by increasing
plant population from 20 to 28 thousand plants / 1¢d.
2-Ear height (cm.) and grain yicld per fed. increased
significantly by increasing plant population from 20 to
28 thousand plant / fed. While, ear length (cm.), ear
diameter (em.), car weight (gm.). number of rows/car,
number of kemels'row, 100 kemel weight (gm.) and
grain yield  plant (gm.) were decreased significantly by
increasing plant population.
3-Herbicidal treatments  significantly increased plant
height. Regarding to car characters, it scems that
application  of herbicides tended 1o  increase
significantly ear length and diameter, kernels number /
row, numbercar, car weight (gm.), 100-kernel weight
(gm.) and grain yicld (ardab / fed.). in both seasons. The
highest grain yicld was recorded by Gesaprium in both
scasons.
4-The cffect of interaction between plant population and
weed control was significant, for all parameters studied
except the car length (em.) and number kernels/row in
both scasons. Gesaprium or lasso‘atrazine under 28000
plant'fed. gave the highest value compared with other
treatmenis. While Lasso gave moderate effect. hews
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with 20000 plant/fed. treatment gave the least effect in
this respect.

S-Herbicidal activity of the ftested compounds  was
estimated as percent of reduction in both fresh and dry
weights ol weeds compared with unweeded chech.

Gesaprium and Lasso / atrazine were the mosl
effective herbicides during the two seasons while lasso
have a moderate effect. but hoeing twice was the Jeast
elfective. Such results indicate that choosing the most
suitable  herbicides  Gesaprium or lasso/atrazine with

28000 or 24000 plants per fed. can maximize the grain

yield of maize.

Keywords: Corn, Zea mays, plant population. hand hoeing  weed,
Gesaprium, Lasso, Atrazine, maize growth and yield.

Maize grain yield can be increased by raising plant population. but this
relationship is parabolic. At low populations, yicld is limited by the number
ol plants. While at high population. yield is limited by the number of barren
plants. Intra-row spacing and competition for water as well as light and
nutrients determine optimum plant densities for cach growth environment
(Karlen and Camp, 1985). Ray and Biswas (1992) found that the dry weight
per cob, number of grain / cob and weight of 1000 - grain increased with
decreasing plant density from 66600 to 33300 plants / ha, while the number
of cobs / m* increased with increasing plant density. Ahmadi ¢t al. (1993)
found that yield of maize increased as population increased, while, kernel
weight/plant decreased. Tollenuar ¢f al. (1994 a) found that increasing plant
density could enhance the competitiveness of maize with weeds.

Chemical weed control is one of the important cultural practices in
corn because it helps for minimizing the cost of production. Pre-emergence
application ol atrazine. alachlor. lasso / atrazine, cyanazine and
pendimethalin were effective for controlling weeds (Rizk er al.. 1975; Sary
ef al.. 1975: Gill er al, 1977 and Abd El — Raoul and Fayed, 1978).
Chemical weed control plays a role for improving the growth of maize and
the productivity of unit arca as a result of its activity against weeds
associated with maize at lields. Many rescarches have noticed the paramount
effect of pre - emergence application of atrazine and cyanazine in
controlling wide range of grasses and broad lealed weeds and improving the
growlh ol maize (Mostafa, 1980: Kamel er al., 1984; Yehia, 1984 and L] -
Maghraby ¢f «l., 1986). Majudmar and Gautma (1968) showed that maize
treated with atrazine caused an improve in growth, grain and straw yields as
compared with the control. El — Shandidy (1971) indicated that the plant
height and the number of cars / plant were decreased in the unweeded
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treatment than that obtained by atrazine treatment at rate of 2 pound / fed.
Hassanien (1974) stated that atrazine caused a significant increase in the
number ol Kernels per car, grain and ear yields / fed., while the 1000 - grain
weight and ear length were not aflected by the atrazine application.

MATERIALS AND METHODS

Two field experiments were carried out at Maryoul Rescarch Station,
Desert Research Center during summer scasons of 2001 and 2002 to study
the cflect of plant population, chemical weed control and their interaction on
maize and common weed growth as well as yield of maize.

Three plant population i.c. 20000, 24000 and 28000 plant per fed.
obtained from sowing at 30, 25 and 20cm. Infer - plant distance on ridges 70
cm. Weed treatments were studied as following:

1. Gesaprim 80 w.p. (Atrazine): (2-chloro-4-cthylamino-6-isopropyl amino—
s- trinzine) was applied at rate ol 0.75 kg/fed.

Lasso 48% [E.C. (Alachlor): (2-chloro-2, 6-diethyl N-methoxy methyl
acetanilide), was applied at rate of 2 L. / fed.

Lasso / atrazine E.C. at the rate of mixture 3 L. / fed.

Hand-hoeing: twice at 21 and 35 days afler planting.

. Unweeded (control) treatment.

The tested herbicides were sprayed with knapsack sprayer equipped
with one nozzle boom and water volume 200 L./fed. The herbicidal
treatments were applied as pre-emergence, before the planting and irrigation.

The experimental design was a split-plot design with three replicates
in both scasons. The weed control and plant population (rcatments were
arranged as main and sub-plot. The size of cach sub-plot was 3 x 3.5 = 10.5
m’, including 5 ridges with 3 m long and 70cm apart. Soil sandy clay loam
with pH value of 7.85 and organic matter was 0.95%. Soil samples were
taken before planting to measure the chemical and physical soil propertics as
presented in tables (1 and 2).

2

ed

wn L.

TABLE (1). Soil mechanical and physical properties of the experimental
site.
Texture | Depth | Clay (%) | Silt (%) | Sand (%) pll ONM. (%) | WIHC (%)

Sandy clay
loam

)
| 3%}
w

15-30¢m 13.10 64 40 785 093 3075

(.M. = Organic maller WIC = Water hold capacity

Grain maize (Zea mays 1.) was sown onl7" and 15" of May in 2001
and 2002 seasons, respectively, in hills s.c. 10 (single cross 10). Seeding rate
was 15kg maize seeds/led. The plots were irrigated immediately after
sowing, Afler 21 days from sowing. plant were thinned to plant per hill,
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Organic manure and calcium super phosphate fertilizers (15.5% P,Os
were added during soil preparation at rates of 20 m* and 30 kg P,Qs / fed.,.
Potassium in the form of polassium sulfate (48% K,O) was applied before
the third irrigation. Nitrogen fertilizers (ammonium sulfate, 20.6% N) at the
rate of 120 kg / fed. Nitrogen fertilizer was applied in three equal portions
after 20, 35 and 50 days from sowing. Other cultural practices of growing
maize plants were done as recommended.

TABLE (2). Soil chemical analysis of the experimental site.

Lacation | CaCQy | Soluble calions (mag/100 g.) Soluble anions (msq/100 g.)
Na' K* Ca” Mea™ r SOy COy HCO;
Maryout | 4055 315 102 1350 §75 3278 17825 | - 132

Measurement of growth characters, yield and its components of maize

In both secasons at silking slage measurements were taken on five
plants in order to determine plant height (cm.). The three middle ridges for
each sub plot were harvesting to estimate grain yield per unit arca. At
harvest. (after 120 days from sowing) ten guarded plants were taken from
each plot to determine plant and ear height (cm.), car length and diameter
(cm.), no. of rows / ear, no. of kernels / row, ear weight (gm.), 100-kernel
weight(gm).grain yield / plant (gm) and grain yield / fed.(ardab=140kgsced).
Survey of weeds

In both secasons, a survey of different weed species was made by
collecting all species of weeds in one m? from each plot after 30 and 60 days
from all treatments and estimate the fresh weight (gm.) for every species of
weeds. These weeds were dried at 105°C to estimate the dry weight (gm.).
Data were statistically analyzed of variance (ANOVA) and least significant
difference (LSD) at 5%, method was used 1o least the differences between
the treatment means as published by Gomez and Gomez (1984).

RESTULS AND DISCUSSION

I- Growth Character

I1-1 Effect of plant populations
Data in table (3) show that increasing plant population from 20 to 28

thousand plant/fed increased plant height significantly. Dense sown plants
are always forced to elongate due to simulative effect caused by invisible
short and long radiation under such conditions and due to inter as well as
intra plant competition for light and plant nutrients. These results are in
agreement with those obtained by Karlen and Camp (1985).
1-2 Effect of hew and chemical weed control

Results of weed control by Hew and herbicides were increased
significantly as compared by unweeded control (Table 4). Maximum values
were obtained by adding lasso or lasso‘atrazine. These results were in
agreement with those obtained by El-Saved (1973), they suggested that carly
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climination of weeds by herbicides prevent the competition between weeds
and maize plant for nutrients and water. thus enhanced plant growth.
1-3 Effect of Interaction

The dillerences in growth plants height due to the interaction between
plant population and weed control were significant. Gesaprim or lasso
atrazine minture with 28000 planufed treatments gave the highest values
compared with other treatments (Table 3).
2- Growth of Weeds
2-1- Effect of plant populations

The results of fresh and dry weights indicated that the growth of
predominant weeds was significantly affected by population densities excepl
Convolvulus arvensis (Table 6). Results indicate that density of 28000
plants fed. was the most suitable density with respect to reduction of weed
mtestation. Plant density of 28000 plant/fed. was highly efficient on fresh
and dry weight for all weeds. followed by 24000 plant/fed, and 20000 plant
in gm ' m’, respectively. These results agreed with the findings of Tollenuar
¢l al (1994), which reported that, the competitive ness of maize with weeds
can be enhanced by increasing plant density.
TABLE (3). Effect of plant population on growth, yield and yield

components of maize in 2001 and 2002 scasons.

Plant Plant | Far Eur Far No. of 100- | Grain | Grain

2 no. of Ear :
p height diameten ; |Kernels e kernels | yield / | vield
| sopulation: [height] tengih (cm) | (cm.) el frow |V cight weight | plant |ardab/

{(plant / fed.) | (em.) | (em) car (gm.) am) | () | el

Mean 2000 and 2002 seasons
20000 2108 220 1183 464 152 457 198 6 297 1780 | 1135
21000 281 2009 126 8 133 122 443 183 8 285 1689 | 1232
[ 28000 [2227] 195 [ 1329 | 417 1o | 410 | 1602 ] 266 [ 1555 [1339
| LSD [!} S241L 0 IRV O GYTS2|O08830 | 0 1496 | 04922 | 1109 | 02758 | 0 8025 |0 1535

TABLE (4). Effect of chemical weed control on yield and its components
of maize in 2001 and 2002 seasons.

Ear Ear : No. of S, 100 = | Grain | Grain
) Plant | Ear : . No. of Ear S %
Chemical height diameten Kernels 3 kernels | vield /| vield
heizht | [enzth row / weizht ;
weed control (em) | (em.) /row weight | plant |ardab /
(em.) | (em.) car (am.)

(gm) | (mm) | fed.

Mean 2001 and 2002 seasons

[

= 1918 189 116 4 408 106 416 1570 58 1408 | 827
Control

vene | »
Handbhocing| 325t 200 | 1193 | 424 | ns | 426 [ 1709 | 208 | 1500 | nso

| e
| GeSnim dai99| 227 [ 1330 | asa | 132 | d60 | 2078 | 312 | 1897 1520

lassodR% (2332 207 120 8 4 46 §2.2 438 | 1779 | 280 1710 | 1327

Lasso 288 217 | 14| 466 | 128 | 4% [ 1908 | 94 | is1s | 1403
Altazing

LSD |06706] 02443 [ 01259 | 01143 101931 ] 06354 | 1431 | 03561 | 1030 01979
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TABLE (5). Effect of chemical weed control and plant population on
yield and its components of maize in 2001 and 2002

SCINONS. ) B
[ Tant | ar | F : = [Gruin| Grai
Okl P'lant | Plant | Var l:u' L L [ No. ol i 100 = ' Grain | Grain
ipulatio height diameter vrnels hermels vield /| yield
weed l height |1 ength row / weight

cantted (plant / gl iy fem) | (em) |© L ey nrmlallpl.ml

| ! fed, ) L (gm.) (zm.)

L S ) i 0L L

| C Mean 2000 and 2002 seisons )

o000 Tasso [2o0 Preso] das [0 o Jirsy) 34 Tiss] 777 ]
Contt | 30000 | 121 [ 189 | 1IRK ] 307 1097431 [eov| 265 (1326 | %45
W0 [ 19S21079 1263 ] 3%1 [ 98 TS (169 337 [1310] K6 |
ttand ho 20000} ‘tih'l 205 J1ws oS8 (12 W2 fised | %0 [ieial 1033
..ml: lflﬂ: \lguﬂ 1;_;|| 20 | 1201 r__Lll 117 -IJﬁ 17271 273 | 1571 ||—|iT
I YR IRy I a7 R d03 [0k | 30 (1556 250 T1ai6] 1045
|"_ 20000 | 210 | 239 [104] 532 4478 [2227] 330 [202 0] 1460
P oo 0T {330 1A |y [ 070 [0 30K IS8 [ 156
L oo o | s e s e | 33 [ iesd] 0w [1778] 1605 |
[ 0G| 2297 [OUKTHI20] a8 TS| a6 TS 0T IR0 1185
Masso 48[ 20000 | 2324 [ 309 [1203 | 480 [ 123 [ 445 [ 18506 | 381 [1739] 132
CIR0u0 | 370 ] 194 1290 408 [ 1in| 01a [1553] 265 |[1582[1770]
20000 12245 1228 [ 67| S92 T doe (20330305 [1941] 1296
| aswn / ""1 el 5 Py K] > a9 ) g
e—— :Ibgu_{l__-u_. 219 | 1402 J\l 1271455 11927 206 118221 1405
el U BT R AT R 7l Tieas| 282 ieo ] 15os
LsD T NS foist o197 03334 NS | 379 [oaiex] 1 79303428

NS = non sigmlicant

TABLE (6). Effect of plant population on fresh and dry weight (gm. /m?)
—ofweeds in 2000 Land 2002s¢asons,

[ e
i o P!_\-po.n:un ' Purtnlaca Plewsine ndica Convalvulus
€ bemical weed ant monspelicnsis oleraceac | D wrvensis
| contia population _ Mean 30,60 day s frum sowing .nul Illﬂl 2002 seasony
. (plantfed) [ Froh [ Dry | Fresh iy w| Fresh [ Dry | Tresh ]' Dry
! | S weight | weight | weight | eight jweight] weight [ weight w_cj;;l_gl_l
{ 20000 K137 ’IIIJ LR [ 6ik ] o6ld 147 H‘l s
Control -—Fﬁ 0l -———Sjl_;!hm 1 l"_:lﬁﬁ ".;E'l_l_l 21 ] Mo PN II J I’,\rﬁ
_— ) W22 [ sia | o 1350 72 | I8 | 97 T3
30 (4 GXT 11598 | K30 [ axe [ 377 | o | s | k2
Mand hoemg | 3400 287 1135 93 | 122 _ﬂT 34 LT 15 | 34
e [ 200 T3y 17753 |2 |42 | R {20 |70 N7
T Mt | 3X27 [ 1k | 628 | &0 | 58 | 15 | 130 | 33
Civsaprim 8O ;-E'.":{: | 10g 23 | Ju_| 0% 2 |1 1]
K 152 163 13 ©7 nl il 1)
KX 1459 | 4442 | 566 | 20k | su j:t-_"t'i_‘.-
T T T M T A MR IR BT
P i 1617 | 426 | S20 X 37 1 0N NN
R R AN 153 137 (g | 4 _'l
lasvsi FULET T S—— ’h 7 .'“ b H NT.{.’. l_h x_'.. 7.". L‘I.‘i 7.“ _._:‘-” - .I
| ___l_\_\_? RLEU L _-I__l'_'_J 2k | 17 | 3du (R
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TABLE (7). Effect of chemical weed control on fresh and dry weight
(gm/m’) and % reduction of weeds in 2001 and 2002

R scasomns,.
Chemical weed control
Weeds Characler Control Hand hoeing | Gesaprim Lasso 48% Lasso /
wice 0% atrazine
Mcan 3060 days from sowmg and 2001 2002 scasons
% Fresh weight 1657 8 a 13264 ab 70650 1149 4 ab 8334 b
5 i 00 200 574 307 97
g Reduction?a
§ Dry weght 4158a 384 3 ab 1856b 302 3ab 2191 b
&
= DW R "
= Reduction% 00 162 554 273 47 3
Fresh weight 795 1a 5123 ab 9 1b 666 0 ab 2639 ab
=N I\
.§ § Reduction% o 438 ad WA o3
=
s s
S | Diyweght | 116940 050 ab 115b 849 ab 334dab
DwW
Reduction% o0 4“4 02 74 na
Fresh weight 9235a 60 0 ab 935h 342b 259b
u FwW 5
.§‘ § Reduciion® 00 351 890 630 720
=5
S =
W Dry weight 223a 144 ab 25b B1b 63h
DW 2
Reduction 0o 354 888 637 7
Fresh weight 1767 a 61 7a 21 5a 381la 298a
| FW
3
-E 2 Reduction® 00 671 878 784 831
i
S | pyweght | 4374 143a 55a 96a 76a
DW =
Reduction?s 00 613 174 %0 24
F.W. = Fresh weight D. W. = Dry weight

2-2. Effect of hews and chemical weed control

Two times hew and herbicidal activity of the tested compounds were
estimated as percent of reduction in both fresh and dry weights of broad and
narrow weeds compared with the unweeded control. The most predominant
weed species in maize fields (broad leaves) were purslane (Portuluca
oleracea L.). and Bindweed (Convolvulus arvensis) while narrow leaves
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weed were Rabbit's foot grass (Polvpogon moenspeliesis 1..) and Goose grass
(Elusine indica L.).

Data in table (7) clearly indicate that Gesaprim and lasso/ atrazine
were the elfective herbicides during the two scasons. The percent reduction
in weed for Gesaprim were 57.4 and 55.4% (Polypogon monspeliesis L.),
88.7 and 90.2% (Portulaca oleracea L.). 89.7 and 88.8 % (Elusine indica
L.), and 87.8 & 874 % (Convolvidus arvensis) in fresh and dry weight,
respectively. These results agreed with the finding of Baart es al. (1974),
Abd El- Raoul and Fayed (1978). Mostala ¢/ «l. (1980). Ychia (1984) and
Yaduraju (1993). Reduction in weeds ol lasso/ atrazine mix(ure were 49.7
and 47.3% (Polvpogon monspeliesis L.), 66.8 and 71.4% (Portulaca
oleracea 1..). 72.0 and 71.7 % (Elusine indica L.), and 83.1 and 82.6%
(Convolvulus arvensis) in fresh and dry weight, respectively. Two times Heo
was the least effective treatmenlt, since it did not achieve good control for
most of weeds. The reduction of weeds were 20.0 and 16.2% (Polvpogon
monspeliesis L.). 35.6 and 44.4% (Portulaca oleracea L.), 35.1 and 35.4 %
(Elusine indica L..), and 67.1 and 67.3 % (Convolvidus arvensis) in [resh and
dry weight, respectively. These results agreed with the finding of Baart er al.
(1974). Abd El- Raoufl and Fayed (1978). Mostafa e¢r al.  (1980). Yehia
(1984) and Yaduraju (1993). Results of table (5) also, revealed that laso have
a moderate eflect during the control of predominant weeds with percent
reduction of 30.7 and 27.3 % (Polypogon monspeliesis L.). 16.2 and 27.4 %
(Portulaca oleracea 1..). 63.0 and 63.7 % (Elusine indica L.). and 78.4 &
78.0 % (Convolvulus arvensis) in fresh and dry weight, respectively. This
result agreed with the results of Buhler ¢f «/. (1994).

2-3. Effect of interaction

The results in table (4) indicated that the interaction between plant
population and chemical weed control on fresh and dry weight of weeds (gm
/m”) was significant. The obtained results verified that Gesaprim or lasso/
atrazine mixfure with 28000 plants/fed were highly efTicient compared with
the other treatments. while lasso gave moderate effect. whercas two times
Hew with 20000 plant/fed. treatmeni gave the least eflect in this respect
Yaduraju and Ahiga (1993) in agreement with those obtained these results,
3-Yield and its Components
3-1. Effect of plant populations

Data in table (3) show that plant height (em.). car height (em.) and
grain vield (ardab / fed.) were increased significantly by inereasing plant
population, while car length, ear diameter. rows number per car. ear weight.
No. of kernelsirow, 100-kernel weight (gm.) and grain yield ¢ plant (2m.)
were decreased significantly by increasing plant population. These results
might be attributed to the fact that plants grown at a high population suffers
remarkable competition for light, water and minerals than plants grown at
lower population. Consequently. plants grown  from higher population
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became less vigorous than those from lower one. It might accent for the
reduction ol these parameters in dense planting.  Similar results were
mentioned by Esechie (1992), Hashemi-Dezfouli and Herbert (1992) who
reported that competition among corn plants for interception of photo
svnthetically active radiation at high plant density can result in a reduction in
Kernel number per car and complete ear barrenness and reduced weight per
kernel and the number of kernel rows per ear. Table (3) also shows that there
was a significant increase in grain yield / fed. with increasing plant
population these results agreed with the finding of Larson and Hanway
(1977) and Ahmadi e al. (1993).
3-2. Effect of chemical weed control

Herbicidal treatments increased significantly plant height (cm.). ear
length (em.), ear diameter (cm.), ear weight (gm.), kernels number / row,
rows number / ear, 100 — kernel weight (gm.), car weight (gm.) and grain
vield / plant (gm) (Table 4). Gresaprim followed by lasso/atrazine recorded
the highest grain yield. The superiority ol Gresaprim in production high
grain yield might be due to its high efficiency in controlling of weeds
without damage to maize plants. This reduced the competitive effect of
weeds to the grain in grain yield. Hassanien (1974) and Mueller (1993)
reported the effective herbicides on maize grain yield.
3-3- Effect of interaction

The differences in yield and its components due to the interaction
between plant population and weed control treatments, which were
significant in all characters except ear length and kernels number/row. This
indicates that the response of maize yield to the plant populations and weed
control treatments was dependent.
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