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Abstract

The effect of three irrigation intervals (every two, three and four
weeks, started after first irrigation), three nitrogen levels (40, 60 and
80 kg/fed.) and their interaction on both vegetative and fruiting growth,
earliness measurements, dry weight and seed cotton yield and its com-
ponents, were studied in two experiments conducted at Sakha
Agricultural Research Station during 1996 and 1997 seasons using Giza
87 cotton cultivar. In both seasons, irrigation cotton every two weeks
throughout the season resulted in higher number of main stem inter-
nodes, monopodia, sympodia, both fruiting and aborted sites, boll reten-
tion, both vegetative and fruiting parts dry weight, total plant dry
weight, number of open bolls, boll weight, lint percentage, seed index
and seed cotton yield (Kentar/fed.). Final plant height and main stem in-
ternodal length reached the maximum with the intermediate interval
(irrigation every three weeks), while they were restricted with wide and
close irrigations, respectively. On the other hand, close irrigation mini-
mized root dry weight and delayed maturation in terms of raising nodal
position of the fist sympodium, increasing number of days to first open
flower and boll and decreasing earliness percentage. Regarding nitrogen
rate treatments, the highest level (80 kg N/fed.) increased final plant
height, number of main stem internodes, monopodia, sympodia, fruiting
sites, aborted sites, boll retention, dry weight of vegetative and fruiting
parts and root system, total dry weight number of open bolls, boll
weight, lint percentage, seed index and seed cotton yield (Kentar/fed.).
Conversely, increasing introgen levels delayed maturation as presented
by higher nodal position of the first sympodium, days to both first open
flower and boll and lower earliness percentage. The interaction of irriga-
tion intervals and nitrogen rates had insignificant effect on all traits un-
der study.

INTRODUCTION
Soil water availability is one of the most important factors which act to in-

fluence and perhaps even control, production of potential fruiting points, retention of
squares and bolls and yield of cotton. The direct role of soil water availability oc-
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cures through the internal plant water balance and rates of vegetative growth which
are positively correlated with production of total fruiting forms. Bruce and Romkens
(1965) reported that the production of total fruiting points (squares) exhibited the
same or greater sensitivity to soil water deficit as vegetative grov_vth. Gomaa et al.
(1981) found that decreasing irrigation intervals significantly increased both boll
number and weight, number of sympodia and seed cotton yield, but decreased earli-
ness. Similar results were evidenced by Shalaby et al. (1981) withot refering to the
effect of irrigation intervals on sympodial branches. On the other hand, Mohamed et
al. (1984) indicated that number of open bolls, boll weight and number of fruiting
branches were not affected by irrigation intervals. Kater Hake et al. (1989) report-
ed that frequent irrigation reduced internode elongation. Radin et al. (1992) revealed
that plant height, number of vegetative branches, main stem internodal length, boli
weight, lint percentage and seed cotton yield were significantly increased in favour
of reducing irrigation intervals.

There are obvious parallels and interactions between the effects of nitrogen
fertilization and water supply on most internal physiological processes specially
photosynthetic rate, leaf expansion and responses to water stress, etc. As for N-
effects, El-Shinnawy et al. (1984), Mohamed et al. (1984) and Sawan (1986) re-
ported that increasing N rates significantly increased seed cotton yield, number of
fruiting branches, boll weight, number of open bolls, lint percentage and seed index.
El-Gahel et al. (1995) also showed that number of both fruiting branches and sites,
boll retentidn, number of open bolls, boll weight and seed cotton yield were in-
creased as N rate increased in contrast to earliness.On the other hand, plant height,
number of monopodia, number and length of main stem internodes, location of the fi-
rst sympodium and seed index were unaffected by N-levels.

Therefore, this investigation was conducted to determine the independent and
dependent effects of irrigation intervals and N levels on the productivity of the new
cotton variety Giza 87.

MATERIALS AND METHODS

Two field experiments were carried out at Sakha Agricultural Research Sta-
tion during 1996 and 1997 seasons using the new Egyptian cotton variety Giza 87
(Gossypium barbadense L.). Cotton seeds were sown at the last week of March in
both seasons on hills spaced 20 cm and rows of 60 cm width. The experimental de-
sign was split-plot with four replications whereas the main plots were assigned to
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irrigation intervals i.e. every two weeks, three weeks and four weeks, started af-
ter first irrigation.

The sub plots each of 6 rows and 5 m long were devoted to nitrogen levels i.e.
40, 60 and 80 kg/feddan in two equal doses before the second and the third irriga-
tions, respectively. Deep and cross channels were digged surrounding each plot to
avoid lateral movement of irrigation water. All other cultural practices were done
as recommended in cultivating cotton. Ten plants (5 guarded hills) were randomly
chosen from the four inner rows to estimate the following criteria:

A. Growth characters: Final plant height (cm), No. of main stem internodes,
main stem internodal length, and number of monopodia/plant.

B. Fruiting habits: Number of sympodia, number of fruiting sites, number of
aborted sites and boll retention/plant.

C. Earliness measurements: nodal position of the first sympodium, days to

first flower, days to first open boll and earliness percentage: __Firstpick _ y 100
Tst + 2nd pick

D. Dry weight: dry weight of vegetative and fruiting organs (stem + leaves +
squares + flowers + bolls), root system (about 40 cm depth) and total dry weight
(gm/plant), calculated from 5 plants/plot.

E. Yield components: number of open bolls, boll weight (g), lint % and seed in-
dex (g/100 seeds). Seed cotton yield (kentar/feddan) were estimated from picking
all plants of the four inner rows of each plot. All the data obtained were subjected to
statistical analysis according to procedures outlined by LeClerg et al. (1966). Mean

" values were compared at the 5% level of significance by the least significant differ-
ences according to Duncan's test.

Table 1. The chemical and physical analysis of the soil for the two locations (two
seasons) according to the procedure of Jackson (1967).

Character 1996 1997 Character 1996 1997
Soil structure Clay Clay Availble N.ppm 19.00 20.00
pH 8.2 8.1
EC mmoh/cm 25°C 3.8 3.6 Available P.ppm 11.50 10.50

Organic matter % 1.69 1.71 Available K.ppm 790.00 820.00
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RESULTS AND DISCUSSION
Effect of irrigation intervals:
(A, B) Vegetative and fruiting growth habits:

As presented in Tables 3 and 4, the data revealed that irrigation intervals had
a highly significant effect on both groups of characters in both seasons. Generally,
irrigating cotton plants every two weeks throughout the season resulted in the high-
est values of main stem internodes, monopodia, sympodia, fruiting sites, aborted
sites and bolls retained per piant, while these values were restricted with prolong-
ing irrigation intervals up to four weeks. However, the intermediate one (every
three weeks) gave the tallest plants and internodes followed descendingly by those
irrigated every two weeks and four weeks for final plant height and every four
weeks for main stem internodal length. The pronounced reduction in most vegetative
and fruiting growth habits in favour of increased irrigation intervals may be attrib-
uted to its similarity in sensitivity to soil water deficit in which the final result is
smaller number of boll retention. Coincident results were obtained by Marani and
Levi (1973), Ragab (1985), Radin et al. (1992) and Wanjura et al. (1996) for plant
height, Marani and Levi (1973) for number of main stem internodes, Marani and Levi
(1973) and Radin et al. (1992) for intemnodal length and monopodia, Marani and Levi
(1973) and Gomaa et al. (1981) for fruiting sites, Guinn and Mauey (1984) for
fruiting sites and Mauney and Stewart (1986) and Chu et al. (1995) for boll reten-
tion.

(B) Earliness measurements:

Data given in Table 5 show that irrigation intervals exerted a highly signifi-
cant effect on this group of traits in both seasons. Whereas, early maturation was
oppositely gained as irrigation intervals increased from two up to four weeks based
on lower node location of the first sympodium, days to both first open flower and
boll and higher percentage of the first picking. These results could be ascribed on the
light of the conclusion summarized from the previous two groups of criteria, since
growth of fruiting branches was also reduced by water deficit reflecting a higher
percentage of bolls located at the first fruiting position, and that cleared the impor-
tance of high fruit set from early flowers for water limited situations in this study.
Such findings were obtained by Hearn (1979) for the first three traits, Chioccoloni
et al. (1993) for nodel location of the first sympodium, and Hearn (1979), Gomaa et
al. (1981), Shalaby et al. (1981) and Orgaz et al. (1992) for earliness percentage.
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(D)Dry matter weight (g):

Means of dry weight are given in Table 6 indicating that reducing irrigation in-
tervals highly significantly increased both vegetative and fruiting parts i.e. stems +
leaves + branches + squares + flowers + bolls and total dry weight of cotton plant in
grams, while decreased dry weight of tap root (about 40 cm depth) and its lateral
ranks in both seasons.

According to these findings, prolonging irrigation intervals up to four weeks
evidently compacted and slowed vegetative and fruiting growth combined with lower
dry weight, while obligates root system to grow deeper and faster 'searching for un-
derground water associated with higher dry weight. Marani and Levi (1973), Russell
(1977) and Godoy (1994) obtained similar results.

(E)Yield and yield components:

Data in Table 7 clear that the effect of irrigation intervals was more promi-
nent on this group of citeria, indicating that adequate irrigation throughout the sea-
son, i.e. every two weeks highly significantly increased number of open bolls,
weight, lint percentage, seed index and seed cotton yield (kentar/fed.), comparing
with inadequate one either every three or four weeks. These results could be ex-
plained on the basis that sufficient water supply might promote leaf development and
associated photosynthetic activity of the cotton plants, transport of the assimilate
to various sinks and utilization of the assimilate by that sink (Mauney and Stewart,
1986).

This trend of results could be summarized as follows:

a. Frequent irrigation is very necessary for increasing most traits studied herein.
Once the internode length and root dry weight declined, however, it did not re-
verse the general trend of results.

b. Adequate irrigation (every two weeks) throughout the season, ensured a satisfac-
tory rate of vegetative growth which is necessary for higher fruiting load and
consequently higher production of seed cotton yield.

Similar results were obtained by Gomaa et al. (1981), Shalaby et al. (1981)
and Ragab (1985) for number of open bolls, Radin et al. (1992) for boll weight and
lint percentage, Ragab (1985) for seed index, Gomaa et al. (1981), Shalaby et al.
(1981), Ragab (1985) and Genotisis and Angeles (1990) for number of open bolls
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and Radin et al. (1992) for seed cotton yield.
(2)Effect of nitrogen levels:

Highly significant differences were detected in all traits studied in these ex-
periments due to nitrogen fertilization levels except for main stem internodal length
in both seasons (Tables 3-7). It is interesting that, with higher N level (80 kg/fed.),
cotton plants were more efficient to get higher final plant height with more main
stem node production and number of monopodia, sympodia, fruiting sites, aborted
sites, bolls retention, dry matter weight, open bolls, weight, lint percentage, seed
index and seed cotton yield (kentar/fed.). However, it tended to be late in matura-
tion in terms of higher nodal pesition of the first sympodium, number of days to both
first open flower and boll and earliness percentage. The presentation of the previous
trend ensures the observations confirmed by numerous scientists that nitrogen is
the most important nutrient element for monitoring many basic physiological pro-
cesses in cotton plant such as: 1) photoynthetic rate and accumulation of carbohy-
drates ..... etc. 2) leaf expansion (leaf area index) resulting from changes in hydrolic
conductivity, and 3) plant responses to water stress (Mauney and Stewart, 1986).
Consequently, although seed cotton yield increases, excess nitrogen fertilization
usually resulted in more monopodia, sympodia and main stem nodes with large
leaves which shade lower fruiting positionss contributing to fruit forms (squares,
flowers and small bolls) shed and more aborted sites, combined with reducing early
boll retention and boll opening. Similar findings were reported by Makram (1977),
Jackson and Gerik (1990) and Kater Hake et al. (1991) for main stem internodes,
Makram (1977), and El-Gahel et al. (1995) for main stem internodal length, El-gahel
et al. (1995) for monopodia, Ghorab (1986) and El-Gahel et al. (1995) for sympodia,
Boquet et al. (1993) and El-Gahel et al. (1995) for No. of fruiting sites and open
bolls, Makram (1977) for aborted sites, El-Gahel et al. (1995) for boll retention,
Ghorab (1986) for dry weight, Makram (1977) and Kater Hake et al. (1991) and Abd
El-Malik and Abdel-Aal (1998) for days to first flower and boll and earliness %, El-
gahel et al. (1995) for boll weight, Ghorab (1986) for seed index, Sawan (1986) for
lint % and Ghorab (1986), Kater Hake et al. (1991), El-Gahel et al. (1995) and Abd
El-Malik and Abdel Aal (1998) for seed cotton yield.

(3)Effect of irrigation intervals and nitrogen levels interaction:

The interaction between irrigation intervals and nitrogen levels had any sig-
nificant influence on all characters studied herein, revealing the parallel effect of
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