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“ABSTRACT

Two field experiments were conducted during two the successive summer
seasons (2007 and 2008) at the experimental farm of Sakha Agric. Res. station, Kafer
El- Sheikh Governorate. The aim of this study was to investigate the effect of
phosphorus fertilization levels (0, 22.5, and 45 Kg P.Qs/ fad for Py (control), Py, and
P2) and potassiumn fertilizer fevels ( 0 and 50 K20 / fad for Ko and Ky, respectively} on
yield of two cotton cultivars; Giza 86 (CV4) and Giza 88 {CV;) and the soil availability
of phosphorus and potassium during cropping seasons. The experiments were
conducted in split- split plct design where cotton cultivars as main plots, phosphorus
fertilizer levels arranged as sub plot and potassium fertilization levels as sub- sub
plot, with three replicates.

The obtained results can be summarized as following:

+ The yield of cotton was significantly affected by cultivars and fertilization levels of P
and K.

+ Giza 88 attained higher yield compared to Giza 86.

» Application of Py treatment produced significant higher yield (26.0 and 24.8% in the
two season respectively) than that of Po (control) treatment. There were about 6.6
and 7.6% increase in cotton yield in crop fertilized with Pz compared to that with Py
treatment.

s Cotlon yield was significantly increased by 13.3 and 12.5% in 2007 and 2008
seasons, respectively with Ky treatment compared with control treatment (Kp).

e The maximum mean value of cotton yield were 11.7 and 11.5 Kentar/fad in 2007
and 2008 seasons were obtained with K5 under Py and Pztreatments respectively
for Giza 88 varity.

» Application of Py increased the available P by 38, 45, and 37 7% in 2007 and 2008
seasons, respectively.

» Available P is declined with Pg, Py, and P: freatments as function of the growth
stage of cotton,

s The maximum mean value of available P (28.3 mg/ Kg soil} was obtained by
application of Ko under Pz for CVy in April 2007 and 2008 seasons. The minimum
mean values (8.0 and 7.5 mg/ Kg soil in September 2007 and 2008 seasons,
respectively) were obtained by application of Ko and Ky under Pe for CV; and CVy,
respectivaely.

« Application of Ky increased available K by (10.84 and 10.81% than that of Ky
{control) in 2007 and 2008 seasons, respectively.

+ The equilibrium of availabie K in the soil sciution was re-established during
cropping time.

INTRODUCTION

Since cotton production covers a broad spectrum of environments
and economic circumstances, vields and hence nutritional requirements vary
greatly. Supplying optimal quantities of minerai nutrients to the growing plants
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is one way to improve crop vield (Sawan, et al, 2008). Fertilizers occupy
pivotal position in raising seed cotton yield. Experiments have shown that an
optimal yield could only be produced with balanced application of all major
nutrients in soil (Makhdum ef al, 2001). Potassium is the essential macro
nutrient for all living crganism and required in large amount for the normal
plant growth and development (Marschner, 1988). Potassium plays
particularly important role in cotton fiber development and iis shortage will
result in pore fiber quality and fowered the yield ( Cassman efal., 1990).

Phosphorus has been found to be the life — limiting element in natural
ecosystem because it is often bound in highly insoluble compounds and
hence it becomes unavailable for plant uptake or utilization. Phosphorus is an
essential nutrient and an integral component of several important compounds
in plant cells { Ozanne, 1980). The importance of phosphorus for Egyptian
cotton was confimed by Sawan et af,, 2008 who concluded that application
P at different concentrations significantiy enhanced growth, N and K uptake
as well as total chilorophyll concentration of cotton plants. Mehetre et al., 1990
found that fiber bundles strength was high with phosphorus fertilization.

The objective of the present study was to evaluate the response of
two cotfton cultivars to phosphorus and potassium fertilizers and to gain a
better understanding of available phosphorus and potassium in soil during the
growth cotton season.

MATERIALS AND METHODS

Two field experiments were carried out at the experimental farm of
Sakha Agric. Res. Station during two successive summer seasons at (2007
and 2008) using cotton (Gessypin barrbadense L.). The experiment was
conducted in split- spiit plot design with three replicates. The main plots were
for cotton cultivars, Giza 86 (CV4) and Giza 88 {CV;). The sub- plots were
occupied by phosphorus levels in form of super phosphate 15.5% P05 (0,
22.5, and 45 Kg P04 fad for Py, Py, and P;). The sub- sub plots to
potassium fertilizer levels in from of potassium sulfate 48% K;0.( 0 and 50
K,Q [ fad for Ky and ¥;), The phospherus fertilizer was broadcasted and
incorporated in the soil at sowing while potassium fertilizer was applied to the
soil before the 2™ irfgation. All piots of the experiment were treated with
62Kg/ N/ fad in form of ammonium nitrate (33.5% N) spiitted in two doses.
The first dose was applied after thinning just before the second irrigation and
the second dose was applied before the third irrigation.

Dry cotten seeds were planted during the second week of march in
2007 and 2008 seasons at the rate of 30 Kg/ fad by the broadcasting along
the ridges and just irrigated. After compiete recovery, cotton was thinned on
to two plants hill.

The phosphorus and potassium availability during the season were
monitored by collecting five cores from the surface layer for (0-15 cm) from
each plot at 30, 60, 90, 120, 150, and 180 days after planting and prepared
for chemical analysis. The phosphorus was extracted as describe by Olsen et
al, (1954) and then determined spectrophotometrically according to
Jackson, (1967). Available potassium was determined by using flame
photometer in the ammonium acetate extract, according to Jackson, (1967).
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Soil samples were collected from the surface layer (0- 15 cm) before
planting and air dried. Some chemical and physical properttes were
determined according to the standard methods (Jackson, 1967) and
presented in Tabie 1.

Data were subjected to statistical analys:s accordlng to Snedecor and
Cochran (1 980) . . ’

Table (1) Some chemlcal and. physical properties of the son! before.

planting
pH* EC, OM% ! Available nutrient Particle size distribution
Tt dSIm mgl Kg soil
. N P K Clay% | Silt% | Sand% | Texture
7.80 3.1 195 [ 20 | 8.0 350 51.30 24.9 23.8 clayey
* In 1:2.5 soil : water suspension
RESULTS AND DISCUSSION

|- Seed cotton yield:
Data presented in Table 2a show the effect of cofton cuitivars,
phosphorus fertilizer and potassium levels on cotton yield.

Table 2a Mean values of cotton yield (kentar/ fad) in 2007 and
2008season as affected by cultivars, phosphorus and,

potassium fertilizer levels

2008
[Treatment 2007 season season
CV4 8.636 8.668
CVy 9.792 9.768
Po 7.273 ¢ 7.340 ¢
Py 9.829 b 9.755b
P2 10.540 a 10.560 a
Ko 8.558 8.603
K4 9.869 9.833
V " E ]
P ke e
K L) L

Table 2b: Mean vaiues of cotton yield (Kentar/ fad}in 2007 and 2008
seasons as affected by the interaction among cultivars,

phosphorus and potassium fertilizer levels

CVy= Giza 86, CV;= Giza 88

2007 2008
v i Ka Ki Ky K,
Py 6.35c 7.02b 6.60 ¢ 7.00b
GV, P, 8.35b 9.97 a 8.22h 9.90 a
P2 9.80 a 10.33 a 9.87 a 10.42 a
Po 7.06 b B8.66 b 7.05b B8.88 b
1V, Py 9.50 a 11.50 a 9.40a "11.50a
) P: 10.29 a 11.74a 10.45a i1.50a
V*P ns nsg
V*K ns ns
P*K ns ns
V*P*K ns ns
o= 0, Py= 22.5, and Py= 50 Kg P.O4/ fad

Fo=0, K= 50 Kg K0 / fad
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1- Cotton cultivars effect: :

Data in Table 2a revealed that, the cotton cultivars differed
significantly in yield. Giza 88 cultivar aftained higher vield compared to Giza
86 in the two seasons. These differences may be due io the differences in the
genetic ground of the used cultivars (Makhdum et a/,2001) or/ and to the
reason that Giza 88 is more indeterminate in growth habit and produced great
number of fruiting positions per unit area compared to Giza 86 (Zein et al,
2003)

2- Phosphorus fertilizer levels effect:

Table 2a showed that application of the different P levels had highly
significant effect on seed cotton yield in the twe seasons. Data indicate that
cotton yield was increased with each increment of phosphorus dose.
Application of Py (22.5 Kg P;0s/ fad) produced higher yield (26.0 and 24.8 %)
than that of unfertilized plot P, (contral) in 2007 and 2008 seasons,
respectively. There were about 6.8 and 7.6% increase in cotton yield in crop
fertiized with P; compared to the crop yield with Py treatment in the two
seasons, respectively, The positive response to the added phosphorus in
cotton yield due to that the experiment scil moderate in available phosphorus
(Table 1) and phosphorus may fixed in the soil. These results are agreed with
those obtained by Sawan, et al,, {2008), who reported that application of P
fertilizer increased the number of opened bolls per plant as compared with
the untreated control in both seasons. Makdhum et al, (2001) concluded that,
plots reserving phosphorus fertilizer led to better plant growth, higher fruiting
positions, and intact fruit which was reflected on the cotton yield. Russell, -
(1973) explained this in the fact that phosphorus is essential for cell division
and develepment of meristematic tissue, causing a stimulating effect on
number of flower buds and bolls per plant. The plots maintaining extractable
phosphorus in range of 13.7- 28.3 mg/ Kg produced higher seed cotton yield
compared to plots having < 13.7 mg/ Kg of sail during the season. It has heen
reported that coftcn was likely to respond to phosphorus fertilization where
extractable phosphorus was s 14.0mg/ Kg of the clay soil at planting time (
Halevy, 1979). Makhdum et al,2000 reported that a significant increase in
cotton yield in clay soils having phosphorus s12 mg/ Kg of soil at planting
time, Crozir, (2009) reported that over a period of several years, replicated
trials with soil testing high in available phosphorus have shown an average
increase in cotton lint yield of 60 pounds per acre. On the other hand Malik ef
al, 1996 came to the conciusion that, the phosphorus requirements of cotton
are considered very low because of its deep root system and indeterminate
growth habit.

3- Potassium fertilizer levels effect:

Data in Table 2a showed that cotton yield was significantly increased
by 13.3 and 12.5% in both seasons, respectively with K, treatment compared
with the control (Ko). Results obtained here were confirmed with those
obtained by Pervez ef al, (2004}, Ali et al,, (2007) and Sawan et af, (2008).
Théy reported that application of K fertilizer is economically viable for
sustained crop production. Positive response to addition of K fertilizer could
be due to the favorable effect of this nutrient on yield components ‘of number
of opened holls per plant, boll weight, or both leading to higher cotton yield
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(Zeng, 1996). Furthermore, K has an important role in the translocation of
photosysnthates from sources to sinks (Cakmak, ef al.,, 1994)
4- Interactions among treatments:

Table 2b revealed that there were no significant interaction among
cultivars, phosphorus and potassium fertilizers on seed cotton yield. The
maximum mean value of gotton yield were 11.7 and.11.5 Kentar / fad.in 2007 .
and 2008 seasons, respectively) were obtained by applicetion of K; under P,
or Py for CV; (Giza.88)

!l Available phosphorus in the soil:
1- Cotton cultivars effect: :

Data in Tables (3a, 4a, and 5a) showed that cultivars significantly
affected available P in alf months during cropping in the two seasons except
for May in 2008 season and September in the two seasons. Available P in
plots cultivated with CV,; was higher than that cultivated with CV,. These
increments were 0.58% and 0.59% (mean of ail months) in the two seasons,
respectively. This finding may be explained in the fact that CV, had growth
yield more than CV, and it was consumed more available P and / or the
differences between the used cuttivars of root distfibution and root refuse
which affect phosphorus availabilty, Makhdum et a/., (2001) came to similar
results, They reported that the differential response of cultivars to phosphorus
nutrition is due to their inherent indeterminate growth habit and thereby
efficiency in utilizing available and reserve nutrient resources.

2- Phosphorus fertilizer levels effect:

Data in Tables (3a, 4a, and 5a) and Fig.1 revealed that application of
P fertilizer levels had highly significant effect on available P in all months in
the two seasons. The results showed that phosphorus availability in soil was
increased with each increment of ferfilizer dose. However, increase in
availability was not proportionate to added amount (Fig.1). Application of P,
treatment produced increased the available P by 38.45 and 37.70 % than that
of Py in the two growing season, respectively, while these increase were 3.14
and 3.44% as a results of increase P fertilizer level from Py to P,in the two
seasons, respectively, This octurred due to soil cation exchange capacity
which affect electric double {ayer who affects phosphorus retention. The high
amount of applied phosphorus fertilizer lossed from the soil rather than the
low amount, and fixing a sizeable portion of phosphorus fertilizer and
reducing its availability in soil with pH>7.5 (Vanderdeelen 1995).

Fig.1 showed that extractable available phosphate is declined in the
control (P,) and the fertilized plcts (P, and Py) as a function of growth stage.
These decrement were 31.9, 46.3, and 53.6 by increasing of the plant age
{from 30 to 180 days) for P,, P, and P; in the first season, respectively and
35.0, 467, and 53.7% in the second season, respectively. This could be
explained on the fact that in soit with pH 7.5, phosphate chemistry is
dominated by a precipitation reaction with calcium ions, starting from the
highly soluble dicalcium phosphate dehydrate (DCPD), ultimately the sparing
Insoluble hyhroxyapatite (HA) of fluorapatite (FA) are obtained via the
intermediate octaculcium phosphate (CCP) (Vanderdeelen 1895). Also plants
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absorb great amount of available phosphorus during growth period On the
other hand, (Tinker,1880) reported that P availability in soil was also
increased with the advancement in crop age. This could be ascribed to
increase in root activity in soil plant roots excrete organic acid and chelating
organic compounds in rhizosphere. These compounds form muitiple compiex
compounds with Ca, Mg, and/or Fe and thereby increased phosphorus
availability in soil.

30 1
25 —
£ C-"l\
2 20
2 15 K"L —o— P
% 10 e P2
Z
5
0 : . ; T T -
30 60 a0 120 150 180
Days after planting
]

Fig.1: Phosphorus availability in soil versus after planting with
increment of phosphorus fertilizers dose (mean value of the two
seasons).

3- Potassium fertilizer levels effect:

Tables 3a, 4a, and 5a showed that application of potassium fertilizer
had significant effect on available P in all months during cropping except for
May and June 2007 and September in the two seasons.

Available P was increased by 3.9 and 4.6 % (values of all months) in
the first and second seasons, respectively with K, compared to ¥, treatment,
The positive response to addition of K fertilizer could be due to acidity of
K250, fertilizer which decrease soil pH and increase phosphorus availability
in addition to presence of potassium nutrient activate soil microorganisms
who lead to increase phosphaorus availability.

4- Interactions among treatments:

Tables (3b, 4b, and 5b) showed the interaction effect among cultures,
phosphorus and potassium fertilizer levels on available P during cropping.

The maximum mean value of available P (28.3 mg/ Kg soil) was
obtained with Ky under P, for CV, in April 2007 and 2008 seasons. The
minimum mean vaiues for available P (8.0 and 7.5 mg/ Kg soil in September
2007 and 2008 seasons) were obfained with K0 and K, under Po for CV; and
CV,, respectively.
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Table 3a: Available phosphorus in 2007 and 2008 seasons as affected
by cultivars, Phosphorus and potassium fertilizer levels as

mean of every month

April May
2007 2008 2007 20083
ICVi 20.12 19.90 21.08 20.65
CV2 21.52 20.95 19.93 19.61
3 12.70 12.55 13.25 13.05
s 23.63 23.15 23.83 23.43
[P, 26.13 25.58 24 .45 23.93
Ky 20.15 19.61 21.48 21.25
K - . 21.48 21.23 19.53 19.02
N * * [3 ns
F n k - -
k " - ns .

Table 3b: Interaction effect of cultivars, P, , and K levels in 2007 and
2008 seasons on available phosphorus during crop seasons
as mean of every month

April May
cvy P 2007 2008 2007 2008
Ka Ky Ky Ky Ko K, Ko K

Po 12.6¢c | 127 b | 125¢c | 12.6b | 138b 13.9h 13.7¢ 13.5¢
oV, Py 18.0b | 241a | 170b | 25.1a ) 27.8a 23.5a 27.7a 23.0a

P, 283a | 250z | 28.3a { 24.0a | 255a 220a 250b 210b

Po 12.2b | 13.3b | 12.0b | 13.2b | 125b 128 ¢ 12.4 b 126 ¢
CVz P4 2612 | 26.3a | 25.2a | 25.3a | 245a 19.5b 240a 19.0 b

P2 23.7a | 27.5a | 22.7a [ 273a | 248a 25.5a 24.7a 25.0a
v * P - L * i
V*K ns ns ns hs

P* K ns - ns i

V*P*K e il ns *

“Pe= 0, Py= 22.5, and P.= 50 Kg P,0y fad
Ke=0, Ki= 50 Kg K;0O/fad
CVi= Glza 86, CV;= Giza 88

Table 4a: Available phosphorus in 2007 and 2008 seasons as affected
by cultivars, Phosphorus and potassium fertiflizer levels as

mean of every month during crop season
Juna July

2007 2008 2007 2008
CV1 15.72 15.85 13.47 13.20
cV; 14.95 14.68 12.63 12.48
Po 11.38 11.20 9.38 9.18
P 16.78 16.58 15.23 15.00
P 17.85 18.03 14.50 14.35
Ko 14.98 14.85 12.23 12.03
s 15.68 1558 13.87 13.64

v . * » * *

edr drdr L] e

ns E ] LE r
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Table 4b: Interaction effect of cuffivars, P, and K levels in 2007 and
2008 seasons on available phosphorus during crop seasons
as mean of every month

June July
CV 2007 2008 2007 2008
Ka Ky Ko Ky Ka Ky Ko ¥,
] 12.8¢c | 108b | 129¢ [ 10:56b | 99¢ 8.3¢c 9.8c 8.3¢
cV, g‘ . 152h { 183a | 15.0b | 18.3a | 125b 19.8 a 12.0b 19.7 a
2 A8.3a | 1894 ! 187a [ 19.7a | 1492 | 149b 147a [ 147bH
Pa 98¢ [121c | 85c | 11.9¢ | 9.2b 96h 91a 85b
CV2 1 155b | 181a | 15.0b [ 180a | 1352 15.3a 13.3a 15.0 a
E; 18.3a { 159b [ 18.0a [ 157b | 134 a 14.8a 133a 14.7 a
*p ns * ng *
K ns ns ns ns
P L ] e Ak o k
V ] P - K L] *h ¥ -k

*Po= 0, Py= 22.5, and P,= 50 Kg P04 fad

Ko=0, K= 50 Kg K0/ fad

CV1= Giza 86

, CVz= Giza 88

Table 5a: Available phosphorus in 2007 and 2008 seasons as affected
by cultivars, Phosphorus and potassium fertilizer levels as

mean of every month

August September
2007 2008 2007 2008
'V, 11.72 11.44 11.00 10.53
CV3 12.23 12.32 11.32 11.01
Po 9.40 9.59 8.65 8.16
Py 13.6 12.8 12.7 12.33
P 13.53 13,25 12.13 11,83
Ko 11.32 11.38 10.92 10.69
L8 12.63 12.38 11.40 11.85
v . * ns ns
R R Ll ik
b = ns ns

Table 5b: Interaction effect of cultivars, P, , and K lavels in 2007 and
2008 seasons on available phosphorus during crop seasons
as mean of every month

quust . September
cv P 2007 2008 2007 2008
Ko Ki Ko K, Ko - Ky Ka Ky
Po 9.0b 91b | 8550 ] .90c | 82b 89h 8.1b 750
oV P4 119a | 148a | 11.7a | 148a | 125a 12.22a 12.3 a 11.3a
' P 12.5a | 13.0a | 121a | 12.5a | 1%.4a | 131a | 11.0a | 130a
Pe 3.0c i 11.5b | 9.56¢ | 11.3b) 8.Cb 9.5b 7.75b 9.3 h
CV: P,y 11.3b} 13.5a | 11.7bh | 13.0a | 13.2a 12.9 a 13.0a 12.7a
P 14.7a | 13.9a | 147a | 13.7a | 125a 11.8a 120a 11.3a
N*p * ns ns
V* K ns ns ns -
P K ns B ns ns
*P*K ns ns *
* CV1= Giza 86, CV,= Giza 88

Pe= 0, P+= 22.5, and P»= 50 Kg P;0¢/ fad

K= 0, K= 50 Kg K0/ fad
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- Available potassium in the soil
1- Cotton cultivars effect:

Data presented in Tabies (6a, 7a ,and 8a) showed that cultivars had
no significant effect on available K in ait months during cropping in the two
seasons except for September 2007, Jun 2008, and July in the two seasons.
2- Phosphorus fertilizer jevels effect:

Data in the same tables showed that application of P fertilizer during
cropping in the two seasons had highly significant effect on availabie K in the
first season, while in the second season there were no significant effects. It
seemed that there was no increasing or decreasing trend at avallable K as
affected by P fertilizer during the experiment.
3--Potassium fertilizer levels effect:

Data in the same tables and Fig. 2 reveled that application of K
fertiiizer had highly significant effect on available K in all months during
cropping in the two seasons except for April and may 2008.

Application of K, treatment increased the available K by 10.84 and
10.81% over than that with K, (control) in 2007 and 2008 seasons,
respectively. This may he due to application of potassium fertilizer increased
soluble, exchangeable and fixed potassium in the sdil which led to increase
available potassium during cotton growth pericd. Crozier, {2009) reported that
, although potassium is retained by soils more strongly than nitrogen, it can
be lost through leaching and may need replacing.

Fig. 2 showed that available K during (30- 150 days of cropping
season) ranged between 449- 515 mg/ Kg soil with Kq treatment, and 502-
571 mg/ Kg with Ky treatment. These results could be explained on the fact
that potassium in solution is in equilibrium with that found in the slowly
available fixed. As plants take up potassium from soil solution it is restocked
from slowly pool of potassium or from K held on the surface of Clay particles,
and equilibrium is re- established (Mengel and Kirkby, 1982). After 180 days
from pianting the soil was dried and available K decreased. This may be
explained by the fact that, some clay menials fix K" under dry conditions, for
this reason fixation is frequently higher under dry than moist soil conditions
(Mengel and Kirkby, 1982).

-
800 -
500 ‘EZ%
E; 400
X 200 ——Ko
5 — K1
5 200
< q00
0l : . : . ,
) 30 60 80 120 150 120
Days aftar planting

Fig.2: Potassium availability in soil versus after planting with increment
- of potassium fertilizers dose (mean value of the two seasons).
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4- Interactions among treatments:

Data in Tables 6b, 7b, and 8b showed the significant effect of
cultivars, phosphorus and potassium levels interaction on available K. The
maximum mean values of available K (636 and 672 mg/ Kg soil) in August
and June 2007 and 2008 seasons respectively were obtained by application
of Ky under Py and Py for CVy. The minimum available potgssium '5390 and
368 mg/ Kg in September 2007 and 2008 seasons, respectlvey} were-
obtainedby applitation-of K, under Py fdr CV,amd C\s, respectively.

Table 6a: Available potassium in 2007 and 2008 seasons as affected by
cultivars, Phosphorus and potassium fertilizer levels as

mean of avery month during crop season
April May
2007 2008 2007 2008
GV, o 470 511 506 a
CV. 503 49 453 473
P 48t 47: 519 507
Py 53¢ 504 492 487
Ps 481 478 479 474
K, 466 482 486 ar7
Ki 817 507 508 502
ns ns ns ns
P k& ns = ns
K - ns il ns

Tabie 6b Interaction effect of cultivars, P,

, and K levels in 2007 and

2008 seasons on available potassium during crop seasons as
mean of every month

April _May
CV i 2007 2007 2008
Ki 9 Ky Ke K Ko 5
2 425a | 450c | 425a | 477a | 510a 585 a 505 a 588 a
cV. Py 458 a 59782 | 442a | 537 a 501 a 520 b 496 a 516 ab
P2 448 a 500b | 448a | 492 a 470 a 472 ¢ 467 a 462 b
Py 482ab | 515a | 479a | 505a 490 a 482 a 458 a 477 a
ICV; P4 519a 525a | 516a | 520a | 458a 490 a 452z 485 a
P, 462 b 516a | 461a | 509a 485 a 430 a 481 a 486 a
P ng ns o .ns
V*K o ns ns ns
P*K il ns ns ns
Y P £l K [T1 ns T ns

Ke= 0, Ki= 50 Kg K0/ fad

*Po= 0, P4= 22,5, and P;= 50 Kg P:O4 fad

CV= Giza 86, CV;= Giza 88

Table 7a: Available potassium in 2007 and 2008 seasons as affected by
cultivars, Phosphorus and potassium fertilizer levels as mean
of every month during crop season

June Jul
2007 2008 2007 2008
CV, 485 420 515 510
7] 514 509 439 482
Po 450 474 496 493
Py 526 524 514 510
P, 506 500 596 485
Ko 456 449 474 471
Ki 553 550 530 521
v s * * *
F il ns - ns
[_K ET] E23 £t L
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Table 7b Interaction effect of cultivars, P, , and K levels in 2007 and
2008 seasons on available potassium during crop seasons
as mean of every month

June Jul
iCV P 2007 2008 2007 2003
Ky Ky Ko Ky Ko Ky Ko Ky
Py 401b | 501b | 388a | 498h | 478D 515 b 508 a 512 b
CV, Py 478a | 620a | 474a | 627a | 490 a 612 a 486 a 600 a
P2 476a | 492b | 466a | 487 b | 488a 505 b 485 a 500 b
Po 472a | 546b | 469a | 541a | 482a 508 a 480 a 505 a
CVy [Py 458a | 548h | 453a ( 5402 ! 433b 520 a 433 a 51% a
P; 448a | 609a | 444a | 604a | 470a | 520a | 466a | 430a
L ] P e - e ns
V*K ns ns ns ns
P*K ns ns i bl
V*P*K b ns b ns
*Pe= 0, P1= 22.5, and P2= 50 Kg P20y fad
K= 0, Ky= 50 Kg K;O/fad CV,= Glza 86, CV;= Giza 88

Table 8a: Available potassium in 2007 and 2008 seasons as affected by
cuitivars, Phosphorus and potassium fertilizer levels as
mean of every month during crop season

August September
2007 2008 2007 2008
IV, 540 528 435 426
CV, 545 546 438 426
Py 556 552 432 - 423
Py 548 541 463 457
P, 524 517 415 3988
Ko 515 508 407 397
Ky 571 565 466 454
v ns ns * ns
P * ns ol ns
K L) EL) i L

Table 8b : Interaction effect of cultivars, P, and K levels in 2007 and
2008 seasons on available potassium during crop seasons
as mean of every month

August September
P 2007 2008 2007 2008
Ka K4 Ko K¢ Ko | K Ko K,
Py 468bh | 636a | 462a | 626a | 415a 448 b 410 a 443 a
}cvi Py 448b | 583 h | 438a | §84a | 385a 510 a 353 a 500 a
P 550a | 550c | 6089a | 54%9a | 390 a 453 b 377 a 433 a
‘? 556a | 565a | 556a | 564a [ 298 b 465 ab 388 a 44% a
GV P,y 575a | 580a | 570a ; 574a | 452a 496 a 448 a . 486a |
[P, 490b | 505b | 515a | 495a [ 390b | 425b | 368Ba | 415a |
v:pe h ns ns ns
V - K 2" L} ns -k
P*K e ns | ns ns
V*P"K i ns ns ns
*Po= 0, Py= 22.5, and P,= 50 Kg P,O4/ fad
Ko=0, K:= 50 Kg K;0/ fad

CV,= Giza 86, CV;= Giza 88
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