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ABSTRACT

Two field experiments were conducted at the Research Farm of Nubaria Agric. Res. Stn,
during 1598 and 1899 surmmer seasons to study the effect of two irigation intervals {I; = 14 days
and |; = 14-28 days), three nittogen (N, = 50, N2 = 75 and Ny = 100kg Nfed} and three potassium
(Ke = 24, Kz = 48 and Kz = 72kg K Offed) fertilization levels on seed cotton yield, yield
components, fiber quality, water consumptive use (WCLU) and water use efficiency (WUE) and to
develop crop-coefficient curve (Kcj for extra-long staple cotion cullivar Giza 70 grown under
caicarecus soils conditions at west Nubaria region. A split spiit-plot design with three replicates
was used. Results indicated that piots imigated every 14-28 days (1> imigation interval) recorded
higher boll weights {2.44, 2.08g), seed cotton yield/plant (28.92, 25.75g), seed cotton yieldffed
(7.31, 5.51 kentar), lower number of damaged bolls/plart (4.51, 6.64) and sarlier maturity of cotton
plants {earliness indices of 74.92, 65.456%) as compared to the 14d (i1) treatment for the 1996 and
1999 seasons, respectively. Imigating every 14-day resulted in higher lint percentage (39.43,
40.33%) and finer fibers (micronaire readings of 3.25 and 3.51) as compared to I, treatment for
the same two seasons, respectively. Water use efficiency values increased with altemnating
imgation {lz treatment). . Average WUE values for |4 and | irtigation treatments were 0.34 and
0.42 kg seed cotion yield/m® consumed water, respectively. Average water consumptive use
values were 848 and 61.2cm for iy treatment and were 598.6 and 56.3cm for | freatment for the
two respective seasons First- and second-order interactions were evaluated. The | X N interaction
was significant for seed cotton yieidfed and the N X K interacfion was significant for No. of
damaged bolis/plant and seed cotion yield/plant in the two seasons. The two-season average
values of applied imigation water were 76cm (3187m°/fed) and 63cm (2646m°fled) for | {14d) and
l2 (14-28d) trestments, respectively. The obtained results indicated that using the | irigation
interval increased seed cotton yield and saved about 17.23% (551m°ffed) of invigation water. From
the obtained results it could be concluded that using l (14-28d) irrigation interval, N, (75kg Nfed)
and Kz (72kg K0/ed) treatmettt is the best practice for cotton production at west Nubaria region
since it produced the highest seed cotton yieldfed of 843, 7.91 kentar in the 1998 and 1999
seasons, respectively.

INTRODUCTION

Historically, cotton is one of the most important field crops in Egypt. it is
yearly cultivated in about one million feddans. Recently, there is a vast increase
in areas devoted to cotton cultivation in the newly reclaimed calcareous soils at
west Nubaria region. According to MALR (2001), cotton area increased from 55
(1975) to 6240 feddans (2001)at west Nubaria region. To obtain optimum cotton
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vield under the newly reclaimed soil conditions, it is essential o provide the
farmers of these regions with the proper production package of cotton especially
suitable cuiltivar, immigation scheduling and fertilizer doses.

Water is a vital and scarce commodity. In Egypt, agricultural sector
consumes about 85% of total water resources (Abu Zeid, 1999). Thus, water
conservation in irrigation is critical to face the competing demands from other
users. One management technology that help the optimization of on-farm
imigation water for optimum cotton production is the use of proper irrigation
scheduling techniques. Gomma ef al. (1981) studied the effect of irrigation
intervals (14, 21 and 28days) and nitrogen levels on cotton yield and its
components. Their results showed significant increase in seed cotion yieldffed,
number of open bolis/plant, boll weight and seed index by decreasing irrigation
intervals. Maximum seed cotton yieldfed was obtained from the combination
effect of 60kg Nffed and 21days irrigation interval treatment. Gendy ef al. (1990)
reported that increasing number of imigation to 7 compared to 3 or 5,
significantly increased number of open bolls/plant, seed cotton vieldfed and lint
percentage. Abd El-Dayem (1994) indicated that seed cotton yield decrease
with increasing imigation intervals from 10 to 26 days. Eid and Hosny (1995)
indicated that optimum water requirements for cotton production in Egypt ranges
between 94.5cm and 115.5cm, depending on regional climate. Darwish and
Hegab (2000) studied the effect of irrigation intervals (2, 3 and 4 weeks) and soil
conditioners on water use efficiency (WUE), growth, yieid and fiber quality of
cotion in the clay soils of Nile Delta. Their results indicated that water
consumptive use (WCU) vailues increased with more frequent iirigation. Highest
values of WUE were obtained from the interaction between three weeks
irigation interval and chicken manure soil conditioner treatment. Awad ef al.
(2001) mentioned that actual evapotranspiration values of Giza 85 cotton
cultivar grown at El-Serw area (North Delta) were 58.9cm and 60.2cm for 1999
and 2000 growing seasons, respectively. Results showed also that WUE values
were 0.41 kg and 0.43 kg seed cotion yieid/m® of water consumed for the same
seasons, respectively. Abou Zaid and Mohamed (2001) indicated that average
WCU values for cotton grown in the calcareous soil under furrow irrigation
system was 59.08cm/season. They also showed that average seasonal crop
coefficient (K¢) value for cotton was 0.83.

Soit fertility is very poor in the newly reclaimed calcareous soils.
Therefore, use of fertilizers plays a major role in increasing cotton productivity.
Results by Darwish ef al. (1995) showed that highest seed cotton yield was
obtained from the combined effect of 40kg N and 24kg K;Offed. Abou Zaid and
El-Tabbakh (1996) indicated that the application of 70kg Nfed resultedina
significant increase in seed cotton yield, number of open bolis/plant, boll weight
and plant height as compared to the application of 50kg N#ed. Results reported
by Abou Zaid and El-Haddad (1997) reveaied that both N and K fertilizers are
important factors in increasing seed cotion yield in the calcareous soils. They
indicated that the addition of 75kg N and 48kg K:Offed resulted in the highest
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seed cotton yield of 9.09 and 12.98 kentarffed for the 1995 and 1996 growing
seasons, raspectively.

The objective of this study was to test the effect of imigation interval,
nitrogen, potassium fertilization levels and their interactions on seed cotton
yield, yield components, fiber quality, water consumptive use and water use

efficiency and to develop crop-coefficient curve for cotton crop grown under the
newly reclaimed soil conditions of west Nubaria region.

MATERIALS AND METHOD

Two field trials were camied out during the summer seasons of 1998 and
1999 at the experimental farm of Nubara Agricultural Research Station,
Agricuttural Research Center. The aim of this study was to test the effect of
irigation interval, nitrogen and potassium fertilization leveis on seed cotton yield,
yield components, fiber quality, WCU and WUE and to develop K. for cotton
crop in calcareous soils.

Soi! samples from the experimental site were collected before sowing to
determine main soil physicai and chemical characters (Page ef al., 1982) and

some soil hydro-physical parameters. Results of the analysis are presented in
Tabies 1 and 2.

Table 1. Some physical and chemical characterstics of the experimentat site

soil.
Soll Particle size analysis CaCQC, OM PH EC
depth Coarse Fine Sit Clay  Soil texture ciass (%)} (%} {dS/m)
(om) sand sand (%) {%)
(%} (%)
0-30 11.4 B7 264 265 Sandy clay loam 28 038 85 105

N0-60 80 :B/O___ 273 278 Sandy clay loam 0.1 45 83 0.90

Table 2. Soil water characteristics of the experimentat site soil.

Soil depth (cm) Field sapacity Witting point (%) Available water Bulk density
(%) (%) {grem®™)

0-15 29.82 16.21 1381 1.18

15-30 28.80 15.94 1256 1458

-45 2173 15.07 1266 143

45 -0 27.4 14.99 1251 142

A split split-plot experimentatl design with three replicates was used. Two
different irrigation intervals represented the main plots (I irigation every 14
days and I,: altenating imigation every 14-28 days), three levels of nitrogen
fertilizer (N4: 50, Nz: 75 and Na: 100 kg Nffeddan) represented the sub-plots and
three potassium fertilizer levels (Ki. 24, Ky: 48 and Ky 72kg K Offeddan)
represented the sub sub-plots. The area of the sub sub-piot was 19.5m?,
consisted of six ridges 0.65m apart and 5m long.

in 1998, cotton (Gossypium barbadense L., var. Giza 70, extra-long
staple} was sownon April 1* and picking started on Sepﬁember 15" and ended
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on October 5™ In 1999, the same cultivar was sown on April 10" and picking
started on September 28" and ended on October 14™. Cotton seeds were sown
in hills spaced 0.20m apart. Hills were thinned before the 1® irrigation to two
plants/ill. During land preparation, 30kg P;Osffed in the form of calcium super-
phosphate (15.5% P,0s) was incorporated with the soil. Nitrogen fertilizer levels
{ammonium sulfate, 20.5% N) were applied in two equal doses before the 1
and 2™ irrigations. Potassium fertilizer levels (potassium sulfate, 48% K;0) were
applied in one dose before the 2™ imigation. All standard practices for cotton
production at west Nubaria region were followed. At harvest time, ten guarded
plants from each sub sub-plot were randomly taken to determine the following
growth, yield, yield components and fiber quality parameters: Plant height (cm),
No. of open bolisfplant, boll weight (g), No. of damaged bolis/plant, seed cotton
yield/plant (g), earliness index {(%); determined as the ratio of seed cotton yield
from 1% picking to total yield, lint percentage, fiber length (mm); determined at
2.5% span length, fiber strength (g/tex.), and fiber fineness; determined using
the micronaire reading.

Data of seed cotton yield/plot were recorded on the middle four ridges
and then adjusted to kentarfed (one kentar = 157.5kg). Number of plantsfed
was also determined at harvest time.

Applied irrigation water was measured using a water meter connected to
an imgation pump placed very close to the experimental plots to ensure high
water application efficiency. lmigation treatments started after the application of
fertilizer doses, i.e., after the 2™ irrigation.

Crop water-use parameters:
1- Actual water consumptive use (WCU):

Actual water consumptive use (WCU) or actual evapotranspiration (ET,)
values for cofton crop were determined. Gravimetric soil sampies, from soil

i=4(92-
WCU __:I-z (62 91)

i=1

Xpo XD {israelsen and Hansen, 1962)

surface down to 80cm depth, were collected after sowing, before and after each
imigation, and at harvest time to determine water consumptive use values.
Seasonal WCU values were calculated as foliows:

Where WCU = seasonal water consumptive use (cm),

2 = soit moisture content after imigation {on mass basis, %),
©, = soil moisture content before imigation (on mass basis, %),
‘m = soil bulk density (g/cm®),

D = depth of soil layer (15cm each), and

i = number of soii layer.
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2- Water use efficiency (WUE):
Water use efficiency (WUE) values for the examined treatments were
calculated according to the relation given by Jensen (1983) as:

_ Total seed cotton yield (kg)
" Total water consumed (cubic meter)

3- Potential evapotranspiration (ET,):

Penman-Monteith method used in CROPWAT model (Smith, 1991) and
described by Allen ef al (1998) was used 1o calculate potential
evapotranspiration values. The equation is given as:

0.408 A (Rn + G) + y [900/(T + 273)] U2 (es - ea)

ETo=
A+y(1+0.34U2)

where:
ET, = reference evapotranspiration, mm/day
Rn = net radiation (MJm™Zd™)
G = soil heat flux (MJm?d™)
A = slope vapor pressure and temperature curve (kPa °C™)
y = psychrometric constant (kPa °C™).
U, = wind speed at 2 m height (ms™).
es-e, = vapor pressure deficit (kPa).
T = mean daily air temperature at 2 m height (°C).

The input parameters needed to calculate ETo using the CROPWAT
model are air temperature, relative humidity, sunshine hours and wind speed.
The agro-meteorological data needed to calculate potential evapotranspiration
(ET,) values using Penman-Monteith equation for the two growing seasons are
presented in Table 3.

Table 3. Monthly average meteorological data for the 1998 and 1999 growing

seasons,
1908 19990

Tove RH Wind Sunshine Tan RH Wind Sunshine
Month %) (%) {mis) {(hr) C) {%) {(m/s) (hr)
Jan. 11.27 67.27 186 £28 13.27 61.87 1.75 6.15
Feb. 11.82 65.92 1.82 558 12.70 61.90 164 5.65
Mar. 1355 6490 1.82 597 16.83 58.90 167 797
Apr. 23.42 58.47 152 852 20.60 5980 1.62 7.68
May 2475 58.27 1.62 8.23 2408 S58.07 157 10.10
Jun, 27.28 85087 130 293 .07 58.80 1.48 11.01
Jul, 28.07 61.38 1.42 10.78 26.93 &0.67 138 11.03
Aug. 2850 62.62 151 10.29 26.47 61.12 1.44 10.73
Sep. 2697 61.20 151 abh3 26.20 58.40 1.45 10.60
Oct. 25.43 =67 182 8.67 24.68 60.20 180 820
Nov. 20.43 61.47 191 8.30 21.23 9|15 1.7 738
Dec. 12.87 65.00 2.43 405 17.90 €0.65 1.66 6.23

Where: T,., = average maximum and minimum air temperature (°C), RH = refative humidity (%), Wind =
wind speed at 2m height (m/sec), and daily sunshine pericd (hours). [Data were obtained from the agro-
meteorological station at El-Bangar area, west Nubaria region].
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4- Cotton crop coefficient (Kc):

Cotton crop coefficient (K¢) values for west Nubaria region are calculated
using the following relation:
_ETa

Kc =
ETo

where:
ET.: actual evapotranspiration or water consumptive use (WCU)}, and
ET,: potential evapotranspiration.

Statistical analysis:

The collected data for the two seasons were statistically analyzed at 0.05
probability level for the split-plot statistical design according to SAS-GLM
statistical package (SAS, 1988).

RESULTS AND DISCUSSION
The results are presented and discussed in the following sequence:

1. Main effect:
1.1. lrrigation interval effect:

The results in Tables 4 and 5 showed significant differences between the
two imrigation intervals in all studied characters, except for number of open
bolis/plant, number of plantsffed, plant height, fiber iength and strength for the
two seasons. Altemating irrigation every 14-28d (i.e., |;) resulted in higher bolt
weight (2.44, 2.08g), seed cotton yield/plant (28.92, 25.75g), iower number of
damaged bollsfplant (4.51, 6.64) and earlier maturity of cotton plants (earliness
indices of 74.92, 65.46%}),consequently higher seed cotton yieldffed (7.31, 5.51
kentar) as compared to the regular irigation interval (Iy: 14d) in the 1998 and
1899 growing seasons, respectively. On the contrary, the irigation every 14d
resulted in higher lint percentages (39.43, 40.33%) and finer fibers {micronaire
readings of 3.25 and 3.51) as compared to |, treatment for the same respective
seasons. The obtained results were in agreement with those reported by
Mohamed et al. (1984) and Abd El-Dayem (1984).

1.2. Nitrogen fertilizer effect:

The results in Tables 4 and 5 showed that the high two levels of N
fertilizer (75 and 100kg N/fed) gave significantly the highest seed cotton yield,
its components, eariiness index and fiber finesses as compared to the lowest N
levei (50kg Nffed) in the two seasons. No significant differences were observed
between No. of open bolis/plant, boll weight, seed cotton yield/plant, seed cotton
yieldffed and piant height at the two nitrogen levels of 75 and 100kg Nffed in the
two growing seasons. Also increasing N-level had a significant effect on
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increasing No. of damaged bofis/plant. This result was due to increasing
vegetative growth and delaying maturity, which allowed the attack of cotton
plants by boliworms. On the other hand, decreasing N-4evels had a significant
effect on enhancing eariiness index. Similar results were obtained by Mohamed
et al, (1984) and Abou-Zaid and El-Haddad (1997)

1.3. Potassium fertilizer effect:

The data in Tables 4 and 5 indicated that increasing potassium
fertilization levels from 24 to 72kg K Ofed significantly increased seed cotton
yield, its components, earliness index and micronaire reading in 1998 and 1999
seasons. While, it significantly decreased number of damaged bolls/piant in
1998 season. The obtained results were in agreement with those reported by
Abd Et-Hadi ef al. (1994) and Abou-Zaid and El-Haddad (1997).

2. Interaction effect:

The two generai concepts considered whlle discussing the interaction
effects are the facts that higher order interactions excise the less order
interactions and the longer period interaction, i.e. two seasons, excise the
shorter period imteraction, i.e. ohe season.

The results in Table 4 showed that the first-order interaction, | X K, and

the higher-order interaction, | X N XK, were not significant for both 1998 and
1999 seasons, except for seed cotion yield/ptant which was significant in the
1998 season only. The interaction between imigation interval (I) and nitrogen
level (N) was significant on boli weight and seed cotton yield/plant for 1999
season and on seed cotton yield/fed for both growing seasons. Results in Table
6 indicate that the response of seed cotton yieldfed to N-fertilization levels was
different at each irrigation interval treatment. At i; (14d) irigation treatment the
highest seed cotton yieldfed (7.25, 5.66 kentar) was obtained from N level
(100kg NAed). While, the highest seed cotton yield/fed (8.10 and 6.47 kentar)
was obtained from N: level (75kg Nffed) at i, (14-28d) irrigation treatment for
both 1998 and 1998 seasons, respectively. The obtained results were in line
with those reported by Mohamed ef al. (1984).
As for the interaction between nitrogen (N) and potassium (K} levels, the resuits
in Table 4 revealed significant differences for boll weight and seed cotton
yieldfed only during 1999 season. While, significant differences were observed
for seed cotton yield/plant and number of damaged bolls/plant during the 1998
and 1999 seasons. The data in Table 6 showed also that, seed cotton
yield/plant responded differently to increasing N fertilization levels at each level
of K fertilizer. Highest yields of seed cotton/plant (35.34, 33.90g) were obtained
at N, (75kg Nfed) and K; (72kg K Offed) fertilization levels in 1998 and 1999
seasons, respeclively.
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Table 4. Means of seed cotion yield and yield components as affected by the tested variables during 1998 and 1989

- £8asons. —
Factor Lave! No. of open Boll waight (g} Seed cotton No, of damaged No. of plants/fed Seed cotton
bollsiptant yleld/plant bolialplant ylaldfed (kentar)
tg) . —e — - N—
1986 1899 1988 1998 1666 1098 1988 1998 1980 1986 1968 1908
frrigation {i) i 1137 11.67 2.2 181 24.85 A 64T X 84548 63828 868 454
I 11.87 1224 244 208 28.92 2478 4.81 a.64 84262 84021 7.91 8.51
LSD {0.08) NS NS 0.08 0.07 1.78 147 0.40 018 N8 N3 0.17 012
Nitrogen 80 1047 10.68 204 1.84 21.43 10.88 443 8.56 84411 a2 584 3.7
(kg Nited} 78 1224 1280 248 2.08 29.87 28.74 8.49 TAS 84424 83087 7.84 8.87
100 11.84 12.78 247 2.10 28.92 28,73 G54 840 84387 84218 7.80 5.89
L.8D (0.05) 1.18 0.38 0.29 0.08 1.78 0.58 0.30 0.43 NS N3 0.11 0.13
Potassium 4 10.85 10.60 218 1,64 23.88 19.72 5.84 T.48 84481 83287 (1) 4.53
(kg K:OMad) A8 1144 12.07 2.28 1.98 mB8 24.07 B.48 748 84323 64820 (1] B.54
72 1227 13.84 242 218 28.78 26.48 5.a7 7.38 84208 88448 747 LY
L.8D (0.085) 148 043 018 0.00 148 1.82 0.2 NS NS NS 016 018
Overall mean 11.62 1211 232 2.00 .74 2443 B.4% TAT 84400 85T a.u8 s.A7
I XN NS NS NS * NS hd NS NS NS Na - b
XK NS NS NS NS . NS NS NS NS N$ Na NS
NXK NS NS NS * b * i b NS N8 NS ol
IXNXK NS NS NS NS * NS NS NS N8 NS NS NS

variablas durin

" Table 5. Means of plant height, earliness index, lint percentage and fiber properties as affected by the tested
1998 and 1999 seasons.

“Factor Lavel Plant helght (em} Earliness Index LUint percentage Fiber length (mm)al __ Fiber sirangth “Fiber
{%) (%) 2.5% span length (g/tex.) ﬂf;‘en;u
- —— N ,...._(.___L_........
(] % 98 9 ] [T [T % 8 () ) ]
Irrigation. Iy 186.63 178.44 85.04 (T 3043 4093 33.68 36.25 84,70 A 28 ET]]
n la 188,80 168,78 74.92 8548 369t a1.74 33.84 26.11 3413 4.12 8.82 3.82
L8D (0.08) NS ) 2.08 233 0.80 0.53 NS N8 NS NS 012 018
Nitrogen 80 147.47 187.89 T2.00 6243 37.82 29.58 3358 28.08 34.37 3412 342 amn
{kg Nifed) 78 16283 172.69 1247 83.00 38,12 29.02 83.02 28.17 8442 34.33 248 173
100 172.28 182.68 88.78 57.41 38,87 $0.83 84.18 35,32 A4 34.39 9.29 356
L8D (0.08) 18.74 18.72 1.96 1,70 NS NS NS NS NS NS o 013
Potassium 4 164.08 1684.28 88.14 53.89 37.88 98,68 83,74 $5.06 u.2 84.07 323 2.51
(kg KeOlfed) 48 161.44 174.87 70.19 80.40 384T 29.09 23.82 25.21 24.43 24.28 338 2.8
T2 168.78 17198 T2.95 63.56 2548 39.18 24.13 38,20 24.59 84.48 387 .83
LSD (0.08) NS NS 0.68 1.04 NS NS NS NS N8 NS 0.18 0.1%
Overali mean 180,78 17411 7043 80,58 2817 39.04 23.00 38.19 42 8428 339 8.88

All the first- and second-order interactions were not significant.
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imigation interval, nitrogen and potassium fertilization levels and their
interactions did not exhibit any significant effect on number of plantsfed at
harvest in the two seasons (Table 4). This result was expected since the same
planting method and management practices were followed foralll, N and K
treatments.

Table 6. Means of seed cotton yieidfed and its components as affected by the
first-order interactions, | X N and N X K, during 1998 and 1999

sSeasons.
N-evels (kg Nffed}

Character Factor Season Level 50 75 100 LSD {0.05)
Seed cotton 1998 Iy 6.77 892 736 0.15
yieldifed rrigation k 588 8.10 .51
{kentar} 1990 " 3.59 529 656 0.19

k 3.81 AT .12

24 385 5.63 743 :
No. of 1998 43 447 545 $A47 0.36
damaged K0 T2 499 540 .72
boltsipiant {kgifed) 4 8.12 742 .52

1999 48 6.55 7.54 L.57 040

72 702 135 172

24 18.83 2520 %.71
Seed cotton 1998 48 2216 29.08 842 253
yieidiplant K0 2 2338 35.34 20,62
{g) {kgited) 24 16.12 20.33 B2

1999 48 18.49 26.91 x.82 2.80

72 24.93 33.90 29.68

Cotton-water relations:

1- Actual water consumptive use (WCU):

Water consumptive use values as affected by irrigation interval, nitrogen and
potassium fertilization levels for the two growing seasons are presented in Table
7. The results showed that average WCU value for |, treatment (14d) was 9.5%
higher than the average value for |, treatment (14-28d). Awerage vaiues for I
were 64.8 and 62.1cm and for |, were 59.6 and 56.3cm for the 1998 and 1999
growing seasons, respectively. The results revealed also that, the i, (14-28d)
irrigation interval resulted in reducing WCU values and increasing seed cotton
yield (Table 4). Yield increase may be due to the fact that imposing water deficit
during flowering, high enough to restrict vegetative growth, williead to good boli-
set and higher vields (Grime: and El-Zik, 1980).Also, WCU values increased
with increasing fertilization ra s. The increase in water consumptive use values
due to increasing nitrogen levels was higher than that for increasing potassium
fertilization levels. The higher WCU values for higher N-ferfilizer levels is due to
its role in increasing growth rates of leaves and stem (i.e. vegetative growth),
while potassium fertilizer has direct role in flowering and fruiting.

The two-season average values of applied imigation water were 76cm
(3197m*fed) and 63cm (2646m°fed) for i1 (14d) and I, (14-28d) treatments,
respectively. The obtained results mdicated that using the & irfigation interval
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increased seed cotton yield and saved about 17.23% (551m>fed) of irrigation
water.

Water consumptive use values of this study were in close agreement with
those reported by Doorenbos and Priitt (1977), Darwish and Hegab (2000),
Abou-Zaid and Mohamed (2001)and Awad et al. (2001).

Table 7. Water consumptive use values (cm) as affected by the three studied

variables during 1998 and 1999 growing seasons.
Irrigation 1998 1999
N, N N, Mean N, N> N3 Mean

ly K1 582 647 689 633 589 613 634 612
(14dy K2 620 657 678 651 593 617 645 618
K3 621 667 691 660 595 622 681 633

Mean 60.8 657 679 648 592 617 653 621

P} K1 560 587 596 581 532 568 578 559
(14-28d) K2 563 592 637 598 535 568 583 56.2
K3 580 595 655 610 545 570 588 568

Mean 568 592 629 596 537 588 583 56.3

2- Water use efficiency (WUE):

Seed cotton yield¥fed and the caiculated water use efficiency values (kg
seed cotion yield/m® consumed water) as affected by imigation intervals,
nitrogen and potassium fertilization levels for the 1998 and 1989 growing
_seasons are presented in Table 8. Results showed that average WUE values for
Ik (14d) treatment were 0.38 and 0.29 kg seed cotton yield/m® consumed water
and for I, (14-28d) treatment the average vaiues were (.46 and 0.37 kg seed
cotton vyield/m® consumed water for 1998 and 1998 growing seasons,
respectively. Results indicated that, alternating irrigation during mid- and iate-
growth stages would result in high vield as well as maximizing the use of
irrigation water. The obtained resuits were in close agreement with those of
Darwish and Hegab (2000) and Awad et al. (2001). Results in Table 8 revealed
also that maxamum WUE values were obtained from the combined effect of N,
(75kg Nffed) ard Ks (72kg K Offed) treatment for both seasons. From the
obtained results it could be conciuded that using |, (14-28d) irrigation interval, N»
(75kg Nfed) and K (72kg K Offed) treatment is the best practice for cotion
production at west Nubaria region since it produced the highest seed cotton
yieldfed of 8.43 and 7.91kentar in 1998 and 1999 seasons, respectively (Table
8).
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Table 8. Seed cotton yield/ffed (kentar) and water use efficiency values (kgseed
cotton yield/m® consumed water) as affected by the three studied
variables during 1998 and 1989 growing seasons.

Seed cotion yieldfed (kentar)
irrigation 19986 1999

N1 Nz N; Mean N1 Nz . N'; Mean

b K1 535 673 6.68 825 335 465 489 430
{14d) K2 5.61 600 731 6.61 362 591 530 497
K3 6.38 721 .77 7.09 373 825 581 5.26

Iz K1 556 791 7.61 7.03 358 540 529 4.76
(14-28d) K2 504 7.96 785 725 405 714 591 570
K3 6.21 843 829 764 409 791 617 6.06

WUE

Iy K1 035 Q35 Q.37 037 a21 028 029 0.26
(14d) K2 034 039 0.40 038 023 036 031 030
K3 039 0.40 042 0.40 0.24 038 032 0.

Mean 0.3 030 0.40 038 023 034 0.31 029

12 K1 0.37 080 043 045 025 03s 034 032
(14-28d) K2 0.40 050 0.48 0.45 028 047 038 0.38
3 0.40 053 0.48 0.47 0.28 052 039 0.40

Mean 039 051 0.47 0.46 0.27 045 037 037

3- Potential evapotranspiration (ETo):

Potential evapotranspiration values (mm/d) calcutated using Penman-
Monteith method for 1998 and 1999 are presented in Tabie 9. The calculated
values indicate that peak climatic evaporative demand for cotion grown at west
Nubaria region is during June, July and August. Total ET, values for cotton
growing seasons were 871 and 881.8 mm/season for the 1998 and 1938
growing seasons, respectively.

Table 9. Potential evapotranspiration values (mm/d) for 1998 and 1999.

Year Jan, Feb. Mar. Apr. May Jun. Jul. Aug, Sep. Oct. Nov. Dec.

1998 1.7 20 26 45 4.9 66 58 &5 47 39 25 1.9
1999 18 2.2 33 4.1 5.2 58 57 53 4.3 38 27 2.1

4- Cotton crop-coefficient (Ke):

Crop coefficient values for cotton crop grown at west Nubaria region are
illustrated in Figure 1. Average actual and potential evapotranspiration values
for the two growing seasons were used to develop the K¢ curve. The results
indicated that a period of rapid canopy development is observed during July (Ke
> 0.80). While, lower K¢ value of 0.52 was observed by the end of the growing
season reflecting piant aging and less atmospheric evaporative demand.
Maximum K¢ value (0.97) for cotton grown at west Nubaria region was observed
to be slightly lower than maximum K¢ values (1.05 — 1.25) suggested by
Doorenbos and Pruitt (1877). The difference can be due to the specific site
conditions. Results indicated also that, seasonal average crop coefficient value
for cotton crop at west Nubara region is 0.73. The obfained results were in
ciose agreement with those reported by Abou Zaid and Mohamed (2001).
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Figure 1: Crop coefficient curve for cotton at west Nubaria region.
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