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ABSTRACT 
The present investigation was designed to study the response of TWC 310 maize 

cultivar to three different planting popUlation densities and seventeen different methods for 
potassium fertilizer application in the newly reclaimed land conditions. Two field experiments 
were carried out in summer seasons of 2004 and 2005 at El-Boustan Experimental Farm, 
Faculty of Agriculture, Damanhour, El-Behera Governorate. 

A Spi, plot deSign with three replicates, was used. The three planting population 
densities (36000, 47(\f)O and 48000 plants/ hal were assigned to the main plots, whereas 
the seventeen different methods for pot'lssium fertilizer application (control, soil application 
was added before sowing and foliar application was added In combination between four 
doses and four plant ages: two, three, four and five weeks form sowing) were randomly 
distributed in the sub-plots. 

Five orthogonal comparison were done i.e., C" control vs K application, C2, soil K 
application vs foliar K application, C3 , foliar K application (in one dose vs multi doses), C., 
foliar K application (in two doses vs more than two doses) and Cs, foliar K application (in 
three doses vs four doses). 

The results revealed that Increasing planting density from 36000 to 48000 plants/ 
ha. insignificantly affected number of rows/ ear, one hundred kernel weight and shelling % in 
both seasons Meanwhile, increasing planting density from 36000 to 42000 plants/ ha 
significantly increased plant height in the second season, and ear length and grain yield/ ha. 
In both seasons, while plant height, in the first season and number of ears/ plant in both 
seasons were significantly decreased The other studied traits I.e., the upper ear leaf area, 
stem diameter and ear diameter were Significantly affected In both seasons. 

Application of K fertilization, either soil or foliar application, significantly increased 
all studied traits, in both seasons, except both plant height and number of ears/ plant in the 
first season and shelling % in both seasons. Foliar K application method was superior for 
upper leaf area, ear length, ear diameter and grain yield/ ha. In both seasons, meanwhile, 
the differences were Insignificant for plant height and stem diameter in the first season, 
number of rows/ ear In the second sec· son, and shelling % and one hundred-kernel weight in 
both seasons 

INTRODUCTION 
Growing maize in marginal lands requires specific cultural practices 

differing from those applied to the old planted fertile ones. Many factors 
affect grain yield of maize crop under newly reclaimed soil conditions such 
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jas plant population density and methods of potassium application The 
reports on the response of maize to plant density were inconsistent (Matta 
et al., 1990; Ragheb et al., 1993; Ali et al., 1994; Shafshak et al., 1994; 
Soliman et al., 1995; Faisal et al., 1996 (a&b); Abo-Shetaia et al., 
2000(a&b); EL-Wakil, 2002 and Mehasen and AI-Fageh, 2004). Salem et 
al. (1983), EL-Agamy et al. (1986) and Ahmadi et al. (1993), reported 
that increasing plant density significantly increased grain yield per unit area 
but decreased ear characters and yield components. except number of 
rows/ ear which was insignificantly affected. 

Several investigators (Beringer, 1980; Montanee, 1989; 
Oosterhuis et al., 1990 and Abou EL-Detan et al., 1999) showed that 
potassium foliar application has attracted considerable attention in recent 
years because it ensures quick and adequate potassium supply for maize 
plants at yield formation especially under newly reclaimed land conditions. 

K requirement of crops varies depending on the stage of growth, the 
highest uptake rate often being in the vegetative stage, where in the 
cereals, K is particularly needed during vegetative growth, and K 
application during the reproductive stage hardly affects grain yield (Mengel 
and Kirkby, 1987). 

Suwanarit and Se:.;tapukdee (1989) reported that grain yield of 
maize was increased by foliar K fertilization. The increases could be as 
large as 74% of grain yield from plants without K fertilization where 
applying K to soil increased grain yield by 23 %. Ahmed and Mekki (2004) 
concluded that application of K fertilization, either soil or foliar application, 
significantly increased the plant height, leaf area, grain yield and yield 
components of maize 

The present study aimed to investigate the effect of three different 
plant populations and seventeen methods of potassium fertilizer application 
on three way cross 310 (TWC 310) maize cultivar under newly reclaimed 
land conditions. 

MATERIALS AND METHODS 
Two field experiments were carried out, at EL-Boustan 

Expenmental Farm, Faculty of Agricultural, Damanhour branch, EL-Behera 
Governorate, Alexandria University, Egypt. during 2004 and 2005 summer 
seasons. 

A split-plot design with three replications was used. The three 
planting population densities, i.e, 36000, 42000 and 48000 plants/ ha were 
randomly arranged in the main plots, whereas the seventeen different 
methods for potassium fertilizer application, given in Table (1), were 
randomly assigned to the sub-plots. 
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The experimental unit area was I.L m~ including 4 ridges, 60 cm 
apart ana 3 m along. The distances between hills were 46, 40 and 35 cm 
for the three populations 36000, 42000 and 48000 plants/ ha .. respectively. 
Two to three maize grams were placed In hills on 24!.b and 14!b may in 2004 
and 2005 seasons, respectively, and thinned after 13 days to one plant! hill 
to obtain these three planting population densities. 

Before sowing, a representative surface soil sample (0-30 cm 
depth) was taken and the mechanical and chemical analysis of the soil are 
given in Table (2). 

Table (1): Methods of potassium fertilizer application: 
Frequency and ages of maize plants at 

Method of K No. of application 
application doses Two Three Four Five 

weeks weeks weeks weeks 

One 

..
 

..Foliar potassium Two
application at rate 
of 4.8 literl ha 

..
 
.. .. 

Three .. 

Four .. .. 
Soil potassium Potassium fertilizer at rate of (115.2 kg K20/ ha) 
fertilizer application was broadcast before sowing 

_C-,,--,-o_nt,--r,--o_1 W_i_th_o_u_t-'-potassiuma--'p-'-p_li_ca_t_io_n _ 
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Table (2): Physical and Chemical properties of the soil at experimental 
sites: ._-

SeasonProperty 
2004 2005 

Texture (01.) 
Sand 86 82 
Silt 11 16 
Clay 3 2 
pH (1:2.5) 
Available N (ppm) 
Available P (ppm) 
Available K (ppm) 
Total nitrogen (%) 
Organic matter (%) 

8.1 
9.3 
2.8 
81.6 
0.01 
0.44 

7.9 
11.2 
2.99 
89.0 
0.02 
0.48 

In both season~, calcium supper phosphate (15.5% P20S) was 
broadcast pre-sowIng at the rate of 74.4 kg P20s/ ha. Ammonium sulphate 
fertilizer (20.5% N) at the rate of 288 kg N/ ha was applied in three equal 
doses; before the first, second and third irrigations. The first irrigation was 
applied after 15 days from sowing, in both seasons, and all other 
recommended agriculture practices, according to the location, were 
performed throughout the two growing seasons. At full tasseling, the upper 
ear leaf area was calculated as the mean ear leaf area of five plants. The 
area of the upper leaf was obtained according to the method of 
Montogomery (e.F. Shalaby and Omar, 1981) using the following formula: 

Leaf area of blade =Length )( maximum width x 0.75 
At harvest, samples of ten guarded plants were randomly taken 

from each sub-plot to calculate the following traits: 
(1) Plant height (cm). 
(2) Stem diameter (cm). 
(3) Ear length (cm). 
(4) Ear diameter (cm). 
(5) Number of ears/ plant. 
(6) Number of rows/ ear. 
(7) Shelling percentage (%). 
(8) 100-kernels weight (g). 

Maize plants in the two inner ridges of each sub-plot were 
harvested and threshed. Grain yield was recorded in kg, then adjusted, to 
15.5% moistures and converted to tons/ ha. The obtained data in this study 
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were subjected to the appropriate statistical analysis according to Steel 
and Torrie (1980). 

Five orthogonal comparisons were done i.e., C,: control vs K 
application; C2 : soil k application vs foliar K application; C3: foliar K 
application (one dose vs multi doses); C4 : foliar K application (two doses vs 
more than two doses) and Cs: foliar K application (three doses vs four 
doses), 

RESULTS AND DISCUSSION: 
A- Effect of planting population density: 

Data in Table (3), showed high mean values for all studied traits in 
the second season compared to the first one, It is might be due to early 
sowing date (Table 2). 

Data presented in Table (3) indicated that some studied traits were 
insignificantly affected by increasing planting population density from 36000 
to either 42000 or 48000 plants! ha., i.e., number of rows/ ear, shelling %, 
and 100-grain weight in both seasons. Meanwhile, increasing planting 
population density from 36000 to 42000 plants/ ha. significantly increased 
some traits, i.e., plant height in the second season and ear length and grain 
yield/ ha, in both seasons. In the same time, number of ears/ plant in both 
seasons was significantly decreased. The other studied traits i.e, plant 
height in the first season and the upper ear leaf area, stem diameter and 
ear diameter in both seasons were insignificantly affected, 

On the other hand, increasing planting population density from 
42000 to 48000 plants/ ha significantly increased plant height in the first 
season, however, the upper ear leaf area, stem diameter, ear length, ear 
diameter, number of ears/ plant and grain yield/ ha, in both seasons, were 
significantly decreased (Table 3), 

The increases in grain yield/ ha were about 25 and 17% averaged 
over both seaSOIlS, for planting population density 42000 plants/ ha. 
compared with 36000 and 48000 plants/ ha., respectively. It seems evident 
that the optimum planting population density under studied conditions is 
42000 plants/ ha, This result may be due to the lower interaspecific 
competition for the edaphic and above ground environmental resources, 
especially light. This in turn resulted in an increase in studied traits i.e, 
upper leaf area and hence in photosynthesis and dry matter production: 
stem diam~ter, ear length, ear diameter, number of rows/ ear, one hundred 
kernel weight and shelling %. All these criteria resulted finally in producing 
more grain yield/ ha compared with another two planting population 
densities i.e., 36000 and 48000 plants/ ha. Our results are in general 
agreement with those obtained by several investigators {Younis et al., 
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1990; Soliman et a/., 1995; Abdel-Gawad and EL-Batal, 1996; EL-Hariri 
et a/., 1996; Faisal et a/., 1996 (a&b); Shams EL-Din and Habbak, 1996; 
Abdel-Gawad et a/., 1998; Tantawy et a/., 1998; EL-Bana and Gomma, 
2000; Norwood, 2001; Sarhan, 2002 and Mehasen and AL-Fageh, 
2004). 

B- Effect of methods of potassium application: 
Concerning the first comparison C,: control vs K application, the 

results indicated that potassium fertilizer application significantly affected all 
studied traits, in both seasons, except plant height and number of ears! 
plant in the first season and shelling % in both seasons (Tables 4 and 5). 
Such results may be attributed to the favorable effects of K application on 
plant growth and productivity of maize. This means that K soil content was 
not enough to meet the requirements of maize under such conditions. Such 
beneficial effect of K fertilizer could be attributed to its essential role in 
growth and establishment of maize plants in addition to its activity in the 
physiological functions such as carbohydrates metabolism and formation. 
breakdown of starch and translocation of sugars. In addition, potassium my 
control and regulate .l1e activities of various essential elements and 
activate many enzymes, which lead to increase grain yield (Zhunusov and 
Baimaganova, 1976). These results are in general agreement with those 
reported by MontaneE:! (1989), Suwanarit and Sestapukdee (1989), 
Bordoli and PJlaliarino (1998), Abu EL-Defan et a/. (1999), Borges and 
Mallarino (2001) and Ahmed and Mekki (2004). 

Regarding the second comparison C2 : soil K application vs foliar K 
application, data in Tables (4 &5) revealed that there were significant 
differences between the two methods of K application for most studied 
traits. It IS obvious from the results that the foliar K application method 
significantly surpassed soil K application method in the upper ear leaf area, 
ear length, ear diameter and grain yield! ha. in both studied seasons. The 
increases in the above mentioned traits were 17.9, 14.2, 15.9 and 11.3% 
as an average of both seasons, respectively. In spite of the insignificant 
differences, for the other studied traits ie, plant height and stem diameter 
in the first season, number of rows! ear in the second season and shelling 
% and one hundred kernel weight in both seasons, the foliar K application 
method recorded tne higher means. 

It is obvious from the results that applying potassium fertilizer as a 
foliar to maize plants under sandy soil conditions is better than soil 
application method. This may by related to the proportion of potassium 
element in soil solution that become inavailable to roots of maize plants 
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Concerning the third comparison C3 : foliar K application In one dose 
vs multi doses, potassium fertilizer in multi doses foliar application had 
significant or highly significant effect on most studied traits i.e., upper ear 
leaf area, plant height, ear length, ear diameter, number of rows! ear, one 
hundred kernel weight and grain yield! ha. in both sedsons. and stem 
diameter in the second season. Moreover, adding potassium in multi doses 
spray tended to give slight improvement in the other studied traits i.e., 
number of ears! plant as well as shelling percentage in both seasons and 
stem diameter in the first season (Tables 4 and 5). The favorable effect of 
K on growth, grain yield and yield components could be attributed to the 
longer period of adding K fertilization in multi doses as compared to one 
dose. 

With respect to the fourth comparison C4 : foliar K application in two 
doses vs more than two doses, data in Tables (4 and 5) revealed 
significant or highly significant differences in favor of foliar K application in 
more than two doses. That treatment produced higher upper ear leaf area, 
longer plants, thicker stems, longer and thicker ears as well as higher 
number or rows;' ears, one hundred kernel weight and grain yield! ha 
compared to adding K fertiliJr by foliar in two doses. However, the 
differences among the two treatments did not reach the level of significance 
for plant height and stem diameter in the first season, number of ears! plant 
as well as shelling % in both seasons and number of rows! ear in the 
second season. Such favorable effects on growth and yield attributes could 
be attributed to the longer period of adding K fertilization that extended to 
the age of about five weeks. 

Regarding the fifth comparison Cs: foliar K application in three 
doses vs foliar K application in four doses, data in Tables (4 and 5) 
indicated that foliar K application in four doses was superior as compared 
with foliar K application with three doses. Significant differences were 
obtained between the two 1eatments in upper leaf area as well as stem 
diameter in the second season, ear length as well as number of rows! ear 
in the first season and ear diameter and grain yield! ha. in both seasons. 
However, the differences did not reach the level of significance regarding 
upper leaf area as well as stem diameter in the first season, number of 
rows! ear in the second season and plant height. number of ears! plant, 
Ishelling % and 100-kernel weight in both seasons. 

Ic_Effect of interactions:
 
\- The results in Table (4) revealed insignificant effect of interaction
 
~etween maize plant density dnd methods of potassium application for
 
some studied traits i.e., plant height, ear length, number of ears! plant,
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number of rows/ ear, shelling %, 100-grain weight and grain yield in both 
seasons and upper ear leaf area in the second season. These results 
indicated that the aforementioned traits showed similar response to the 
applied seventeen K application treatments at the three maize planting 
densities. 

On the other hand, the significant interactions recorded for the other 
studied traits (upper ear leaf area in the first season and stem diameter and 
ear diameter in both seasons) indicated that the two studied factors i.e., 
plant density and methods of potassium application were not independent 
in their effect on these traits. 

With regard to upper ear leaf area and stem diameter, the low 
planting popUlation (36000 plants/ ha) gave the highest mains when plants 
were fertilized by potassium using foliar method in multi doses (Tables 6, 
7, 8 and 9). These results were expected, where in low plant population, 
competition among plants is decreased and wider spacing gave plants a 
good chance to grow and produce higher total leaf area. 

Ear diameters were the highest when maize plants were grown 
under plant density of 42000 plants/ ha and foliar fertilized with potassium 
in multi doses more the two times and maximized when number of doses 
was four doses (Tables 8, 9 and 10). 
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Table (3): Vegetative traits, grain yield and yield components for the three way cross 310 maize 
hybrid as affected by three different planting densities over different seventeen methods 
of potaslllumJertlllz!!r application In 2004 and 2005 summer seasons: 

Upper ear leaf area Plant height :~em t Ear length Ear diameterPlanting 
(emI

) (em) (C~~e er (em) (em)densities 
2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 

36000 46000 af\] 540.00 a 227.70 b 238.8 b 2.31 a 282 a 20.38 b 22.22 b 5.25 a 5.62 a 
42000 420.00 a 500.00 a 240.10b 264.2a 2.21a 2.63a 2346a 25.44a 5.45a 5.998 
48000 200.00 b 350.00 b 26850a 280.3a 1.82b 2.10b 1835b 1911c 4.18b 4.32b 
Mean 360.00. 46333 245.43 2611 2.11 2.52 2073 22.26 t.96 5.41.. 
(1) Means followed by the same letter, are not significantly different, according to L.S.D,o,os 

Table (3): Cont. 
- --_._- 

No. of earsl Shelling 100· grain weight Grain yieldPlanting No. of rowsl ear
plant (%) (g) (tl haldensities 
2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 

36000 1,22 a (1) 1,31 a 1163 a 12.11 a 79,26 a 8041 a 31,59 a 33.10 a 5,25 b 5.54 b 
42000 1,18 b 1,25 b 11.82 a 12.81 a 8456 a 8511 a 3291 a 35.50 a 6.57 a 691 a 
48000 1,15 c 1.18 c 11,35 a 11,75 a 79.16 a 79,79 a 3090 a 32.01 a 5.59 b 589 b 

< Mean 1.19 1 25 11,6 12.22 80.99 8177 3180 323.54 5,80 6.02Q... 
(1) Means followed by the same letter, are not significantly different, according to L.S.D.oos
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Table (4): Significance of mean squares for vegetative traits, grain yield and yield components of 
maize as affected by different plant densities and dIfferent methods of potassium 
fertilizer application In 2004 and 2005 summer seasons: 

~-- .._---~--- ~-

Traits and seasons--
Upper ear leaf area Plant height Stem diameter Ear length Ear diameterS.O.V. 

dJ. ~ ~____t£!!'J ______ ~_~_~____ ~______ (cm) 
2004 2005 2004 2006 2004 2006 2004 2005 2004 ~ 2005 ... _..._-----

------~---.. o , . .. . ..Replications 2
 
Plant densities (A) 2
 

Error (a) 4 571536 857840 215168 204744 016 050 1705 2500 1 10 130 .. ..Methods of K fertilizer 16 ns
 
application (B)
 

;. .. ..C, 1 ns.. ..C, 1 ns ns .. .. ..C, 1 ns .. .. ..C. 1 ns ns .. .. ..C. 1 ns ns ns ns ns 
Remainder 11 ns ns ns ns ns ns ns ns ns ns.. .. ..AS 32 ns ns ns ns ns..AC, 2 ns ns ns ns ns ns ns ns..ACl 2 ns ns ns ns ns ns ns ns.. .. ..AC, 2 ns ns ns ns ns ns o. .. . ..AC. 2 ns ns ns ns ns ..< AC. 2 ns ns ns ns ns ns ns ns 

~ Remainder 22 ns ns ns ns ns ns ns ns ns ns 
Error (b) 96 225131 3572 40 841 57 93020 0.14 O~ 10 2.84 254 010 0.07 

.j::>. 

ns. not significant at 5% level of probability 
-.....- ••• significant at 5 % and 1 % levels, respE:ctively~ 
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Table~:Gont.:-- - ---- - -----.- rraitsand seaSons ---.... -
S.D.V. ---~Of ears! NO:- orrowsl 

d.f. _~ .ear _. 
2004 2005 2004 2005 

- Replications---·------ - - --. 2" ----ns --",:;s ns ns 

Plant yenslties (A) 2 ns ns ns ns 
Error (:I) 4 0.18 021 316 422 
Methods of K fertilizer application 16" •• .... 
(B) 
C, 1 ns ••• 
C2 1 ... ns •• ns 
C, 1 ns ns'" 
C. 1 ns "s " ns 
C, 1 ns ns" ns 
Remainder 11 ns ns ns ns 
AB 32 ns ns ns ns 
AC, 2 ns ns ns ng 
AC 2 2 • ns ns 
AC, 2' ns ns ns 
AC. 2 ns ns ns ns 

~ AC, 2 ns '1S ns ns 
:- Remainder 22 ns ns ns ns 
:i: Error (b) ~_Q.2..!.__Q..Q~_052_.066 

. . . 
ns not significant at 5% level of probability 

------ " .. significant at 5 % and 1 % levels, respectively 
tv 
o
 
o
 
~ 

0
-.I 

-  .-- ---.. 
Shel~;;-~--" 

9 
1(1)-grlan--
.weight (9) 

Grain 
It! ha) 

yield 

2004 2005 2004 2005 2004 2005 
._-ns ---,,'5--n-s--ns ns ns 

ns ns n! ns 
14736 15131 1959 47.65 0.96 131 

ns ns ns 

ns ns 
ns ns ns ns 
ns ns •• 
ns ns" •• .... 
ns ns ng ns" 
ns ns ns ns ng ng 
ns ns ns ns ns ns 
ns ns ns ns ns ns 
ns ns ns ns ns ns 
ns ns ns '1S '1S ns 
ns '1S ns' ns ns 
ns ns n5 '1S '-'5 ns 
ns ns ns ns ns ns 
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Table (5): Means of vegetative traits, maize grain yield and Its components as affected by different plant 
_________den_~~~ il.-r.!.d_di!!e!ent m~tt1~d~ of ~ota~iu,:",!er!I!.i~er~pplicatl~n_!.f12004_ltnd~OO~ !'!~~~~~:__ 

FoUa, K application Foliar K appllcaUon Foll.r K 
Control ..... K Soli K ;1ppltc;",·,~ "" vs. In {one ... 0•• 'Ie. mufti '" (two do... "s, appllcatlon In

" _ppllcatlon (C,) folllllr K appll(.aUon (C~) d . C ) more than two (three doses va. 
Traits 

o 
OIl __________0585, ~______ d08es; __~__. four doses; C!l.J M.8n " ..'" More

K Soli K FoII_, K One Mulll Two thin two Three Four'" Control 
_pplle_tion .pplle_"on _ppllc_tlon dose dosos doses doses dooes do.es 

Upper 200424751bT 36703_-- 28893b- 372 24_ 3'0 JOb 194 76a 3760b- 41727_ 41076_ 44333_ 3600 
oar leal 2005 27687b "14 99a 413 1J3b 44208a 3'4 lIb 488 62_ 46503b 5'6913 50543b 56284_ 4C:33 
are_ 
(em') 
Plant 2004 234 lOa 246 16a 235 17_ 24687a 21843b 24994> 245.13_ 255 71_ 254 89_ 2590_ 24543 
height 2005 221 lb 2636a 238 21b 265 29a 2466b 272 09_ 26100b 285 39a 28223_ 29607. 261 1 
(em) 
Stem 2004 2 03b 2 12a 207. 2 12_ 209. 2 13_ 2 11_ 2 15_ 215a 219a 2 11 
diameter 2005 1 97b 255a 2 15b 258> 243b 263_ 257b 2 70> 2.68b 280_ 252 
(em) 
Ear 2004 1698b 20.96a 1856b 21 12_ 1953b 2170_ 210b 2255_ 22 18b 2401_ 2073 
length 2005 17.84b 2253a 1982b 22 71_ 20 !lOb 2337_ 22 42b 2451_ 2430_ 2537a 2226 
(em) 
Ear 2004 3 96b 502a 4 41b 506_ 4 SIb 523_ 504b 546_ 53Jb 598a 496 
diameter 2005 4 07b 549a • 73b ~ 5 ~a 5 lOb 569a 537b • 609a 598b 650a 541 
(em) 
No_ 01 2004 1 14a 1 19a 1 16. 1 19a 1 17a 120_ 1 '8. 122a 121a 124a 119< earsl 2005 1 15b 125a 1 20b 1 26_ 1 24_ 1 26a 1 250 1 27a 126. 130a 125o 
plant 
No. 01 2004 1003b 11 72. 10.0b 11813 107)b 12 17> 1I 38b 13 l1a 1292b 13 910 1160 

~ rows' 2005 1093b 1230. 11 86_ 1233> 12 'Db 1224a 1230a 12560 1248a 1286a 1222 
ear 
(1) Means followedbY-lhe- same-letter. between columns within each compariso;'-were-insignlficanlty dlfferen'at 0.05 iivel at 

N probability
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Table (5): cont: 
-

Soli K application vs 
lollar K II II IC) 

~ Control VI K 
= application (C,) app c. on,

Traits .. 
Ul KControl 

eppllcatlon 
2005 10.93b 12.30a 

Sh..lllng 2004 77.30a 8123_ 
'4 2005 76_93_ 8195. 
100 2004 29.95b 3192_ 
grain 2005 31.28b 3368_ 
welghl 
(gl ;. 
Grain 2004 5 82b 5.85. 
yield 2005 5.08b 6 08. 
II/hal 

Soli K Foliar K 
application application 
11.860 12_33a 
7910_ 8134_ 
8083. 8202. 
3093a 3198_ 
3232_ 3377a 

536b 58Ba 
540b 610. 

---- - ---- ----------------~- " 
FoII.r K applleall"n In Foliar K apptleatlon In application In 
(one dose va. mulll 00.... ; (two dos.. vs. more (til d
C , Ihan two dos..' C I .... ..... vs. M••n , ,. lour doses; CtI 

One dOle Mulll do.... ~::.. :,a.,~ae:an =: ~=:. 
-QlOb 

79 9~. 

B1 50_ 
3126b 
3282b 

551b 
557b 

'2.2~_ 

8189_ 
8221. 
32 2~a 

34 '20 

602_ 
633. 

1230a 12 5/Ja 
80.03. 8303a 
81 84. 8266. 

31 63b 32 98. 
3333b 35 06. 

; 

578b 631a 
584b 692. 

12.~lla 121llla --,2n
82.89. ~36Oa 8099 
8256a 83070 81 77 
32650 33 50s 31 80 
~ 91. 35830 33 ~ 

6.22b 666a " ~O 
882b 726. 642 

.--------- -----. -_.. _-

(1) Means followed by the same leiter, between columns within each comparison were insignificantly different at 0 05 
level at probability. 
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Table (6): Means of upper ear leaf area (cm2
) in 2004 season and 

stem diameter (cm) in 2005 season as affected by planting 
~~_._~_d-=-e=--n~.!!}'.J~Lx(C1 comparison) interaction: 

C Plant densities L.S.D.o.os 
Trait 1 • (plantsl ha) for 

com panson -'3l.L6-0-0-0--4-'2'-00-0--48-0-0-0~interaction 

Upper ear leaf Control vs 311.00 280.61 150.93 
area (cm2

) in K application 469.31 428.71 203.07 77.09 
2004 season 
Stem diameter Control vs 2.21 2.00 171 
(cm) in 2005 K application 2.86 2.67 212 0.51 
season 

Table (7):	 Means of upper ear leaf area (cm2
) and stem diameter (cm) 

in 2005 season as affected by planting density (A) x C2 

comparison (soil K application vs. foliar K application) 
interaction: 

Plant densities L.S.D.o.osC2Trait	 (plantsl ha) for
comparison 

36000 42000 48000 interaction 
Soil K 419.10 490.00 330.00 

Upper ear leaf application 
area (cm 2

) in vs 9711 
2005 season Foliar K 561.37 513.99 361.99 

.~ication 

Soil K 2.26 2.20 2.00 
Stem diameter application 
(cm) in 2005 vs 0.51 
season Foliar K 2.90 2.70 2.13 

application 
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Table (8): Means of upper ear leaf area (cm2
) in 2004 season, stem 

diameter (cm) in 2005 season and ear diameter (cm) in 
2004 and 2005 seasons as affected by planting density (A) 
)( C3 comparison (foliar K application in cne dose vs foliar 
K application in multi doses) interaction: 

Plant densities L.S.D.o.osC3Trait _(:u.p_la_n_ts_'_h_a..L-) for
comparison 

36000 42000 48000 interaction 
Upper ear 2:-::-_3~5::-:0::-,-'4::-.__leaf _O::,,::-,n~e...,..:d-,-:o-:s,-e_v_s_-----:3::-::9:-::1--:. 1::-8:-9:-.::-3_ 
area (cm2

) in Multi doses 506.28 467.0 211.0 77 09 
2004 season 
Stem diameter One dose vs 2.70 2.50 2.10 
(cm) in 2005 Multi doses 2.97 2.77 2.14 0.51 
season 
Ear diameter One dose vs 4.93 4.91 3.99 
(cm) in 2004 Multi doses 5.48 5.83 4.37 0.51 
season 
Ear diameter One dose vs 5.20 5.70 4.50 
(cm) in 2005 Multi doses 15.g9 1 

6.28 :4.82 1°.43 
season 
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Table (9): Means of upper ear leaf area (cm2
) in 2004 season, stem 

diameter (em) in 2005 season, ear length (em) in 2004 
season, ear diameter (em) in 2004 and 2005 seasons and 
100·kernel weight (g) in 2005 season as affected by 
planting density (A) )( C4 comparison (foliar K application 
in two doses vs foliar K application in more than two 
doses) interaction: 

Plant densities L.S.D.o.os 
Trait C4 comparison (plants! hal	 for -

36000 42000 48000 interaction --------_. 
Upper ear leaf Two doses vs 48000 440.00 208.00 

(cn~':\area in More than two 53782 49940 214.59 77 09• J 

2004 season doses 
Stem diameter Two doses vs 2.91 2.66 2.13 
(em) in 2005 More than two 3.04 2.91 2.16 051 
season doses 
Ear length Two doses vs 2090 23.60 1850 
(em) in 2004 More thai two 21.62 25.91 20 11 274 
season doses----_._-_._-----	 ,-- 
Ear diameter Two doses vs 5.20 5.65 4.26 
(em) in 2004 More than two 5.83 605 449 0.51 
season doses 
Ear diameter Two dos,s vs 5.50 5.90 4.70 
(em) in 2005 More than two 6.57 6.73 4.97 043 
season doses 
100·kernel Two doses vs 33.00 34.90 32.10 
weight (g) in More than two 3470 38.07 32.39 3.63 
2005 season doses 

Table (10):	 Means of ear length (em) and ear diameter (em) in 2004 
season as affected by planting density (A) )( Cs 
comparison (foliar K application in three doses vs foliar K 
application in four doses) interaction: 

Plant densities loS.D.o.os 
Trait Cs comparison (plants! hal for 

36000 42000 48000 interaction 
Ear length (em) 
in 2004 season 

Three doses vs 
Four doses 

21.50 
22.10 

25.63 
27.00 

19.41 
22.93 

2.74 

Ear diameter Three doses vs 5.60 5.99 439 
(em) in 2005 Four doses 673 630 4.90 0.51 
season 
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