Annals of Agric. Sc., Moshtohor,
Vol. 33(2):441-454, 1995.

EFFECT OF PLANTING DATE, N AND P APPLICATION LEVELS ON
GROWTH CHARACTERS OF GIZA 86 COTTON CULTIVAR
BY
El-Debaby, A.S.*; Hammam, G.Y.* and Nagib, M.A.**
* Agron. Dept.. Fac. of Agric. Moshtohor, Zagazig Univ.. Egvpt.
** Cotton Res. Inst.. Agric. Res.. Giza, Egypt.

ABSTRACT

Two field experiments were carried out during 1988 and 1989 to study
the effect of five planting dates (March 15th, April 1st, April 15th, May lst and
May 15th), three N levels (30, 60 and 90 kg N/fed.) and two P levels (0 and 30
kg P,Os/fed.) on some growth characters of Giza 80 cotton cultivar. The results
could be summarized as follows:
¢ Germination percentage, plant height and node number of the first fruiting
branch increased as a result of late planting.

e Days from planting to first flower appearance significantly increased with
early planting.

o Increasing N level increased plant height and number of days from planting
to the opening of first flower.

e P fertilization decreased number of days from planting to the first flower
opening.

e Plant height, node number of first fruiting branch and flowering date were
significantly affected by interaction between sowing date and N level.

Plant height and flowering date were significantly affected by sowiug date X
P level interaction.

e The interaction between N level and P level had significant effect on plant
height.

e Sowing date x N level x P level interaction had significant effect on plant
height and flowering date.

INTRODUCTION

The Egyptian cotton is considered an important source in national
income. It played and is still playing an important rolc in the social. cconomic
and political life of Egypt. Studying the effect of some cultural practices on the
growth characteristics of such crop is of prime importance. Sowing date, N and
P fertilizers are among thosc agricultural practices. Karam (1980). Yasscen
(1986) and Eissa ef al (1989) reported that early planting significantly
increased cotton plant height and some other traits, while late planting shortened
number of days to first flower appearance. Also, the application of N up (0 45 or
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60 kg N/fed. significantly increased plant height, number of first symbodia
(Girgis, 1972; Shafshak et al, 1983: and Mohamed ef al., 1984). Hosny et al.,
(1989) reported that P levels, i.e.. 15, 30 and 45 kg Py0s/fed. had no significant
effect on plant height.

The aim of this work is to study the effect of planting date, N and P
fertilizer levels on some growth characters of Giza 80 cotton cultivar.

MATERIAL AND METHODS

Two field experiments were carried out at Sids Agricultural Research
Station, Beni-Suef Governorate, during 1988 and 1989 seasons on the cotton
cultivar Giza 80. Each trial included thirty treatments which were the
combination of five sowing dates namely, March 15th, April 1st, April 15th,
May 1st and May 15th; three levels of N; namely 30, 60 and 90 kg N/fed., and
two P levels, i.e, zero and 30 kg PyOs/fed. N fertilizer as Urea (46.5% N) was
applied at two equal doses, the first half was applied after thinning and the
second one was added two weeks later. P fertilizer as calcium superphosphate
(15.5% P,O5) was applied after sowing and before irrigation.

Maize was the preceding crop in the two seasons. Normal cultural
practices used in cotton production were followed.

The soil of the experiments was clay in texture. Table (1) shows the
mechanical and chemical analysis of the soil.

The split plot design with four replications was used. The main plots
were occupied by the five sowing dates and the sub-plots were assigned to six
treatments which were the combination of three N levels and two levels of P.
The sub-plot size was 14.7 m2 (1/286 feddan) and consists of seven ridges (3.5
m in length and 60 cm in width). The distance between hills was 20 cm.

Ten plants were randomly chosen from the inner ridge of all sub-plots
to evaluate the following characters:

1- Germination percentage: estimated as the actual number of germinating
hills in the inner five ridges divided by the total hill numbers originally
sown.

2- Plant height, in cm at picking: measured from the soil surface up to the
upper part of plants.

3- Node number of the first fruiting branch.

4-  Number of vegetative branches per plant.

5- Flowering date estimated as the number of days from planting to the first
flower appearance in 50% of the cotton plants.
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Table (1): Mechanical and chemical analysis of the experimental soil

Soil variable 1988 season 1989 season
Chemicgl analysis: .

Organic matter (%) 1.00 1.04
Available nitrogen (ppm) 33.70 28.30
Available phosphorus (ppm) 16.36 14.72
Avialable potach (ppm) 390.70 403.60
E.C. (M. mhos at 250C 0.70 0.65

Ca Co3 % 2.30 2.10

pH _1.80 7.80

Partical size Distribution:

Coarse sand (%) 0.48 0.43
Fine sand (%) 16.02 13.02
Silt (%) 33.64 29.82

Clay (%) 49.86 55.73
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Data were statistically analysed using the method outlined by Snedecor
and Cochran (1967). L.S.D. at 0.01 and 0.05 was used to compare between the
treatment means.

RESULTS AND DISCUSSION

A- Effect of sowing date:

Results in Table (2) show that germination percentage was significantly
affected by sowing date in both seasons. In the two studied scasons the highest
germination percentage was recorded from sowing on Mid April, whereas the
lowest germination percentage was obtained from seeds sown on Mid March.
The variation in germination percentage due to different sowing dates could be
attributed to the environmental effects.

Data presented in Table (2) revealed that plant height was significantly
affected by sowing dates, in both seasons. In 1988 delaying sowing to May 15th
gave the tallest plants (92.92 cm), whereas the shortest plants (64.44 cm) were
obtained from plants sown on March 15th. In 1989, the tallest plants (114.04
cm) were obtained from sowing on May lst, while sowing on March 15th
produced the shortest plants. The increase in plant height by delaying sowing
aate may be due to the favourable effects of climatic condition on cotton growth.
Similar results were reported by Dawood (1980), and Yasseen (1986).

Node number of the first fruiting branch was significantly affected by
sowing dates in both seasons (Table 2). In 1988, the first fruiting branch
emerged at the ninth node in plants sown on mid March and the beginning of
April. Delaying sowing date up to mid May contributed to first fruiting branch
emergence at higher nodes of cotton stem. In 1989, similar trend was observed.
These results are in harmony with those reported by Karam (1980) and Eissa et
al., (1989).

Number of vegetative branches was not significantly affected by sowing
date in both seasons (Table 2). These results are in agrcement with these
obtained by Dawood (1980).

Flowering date was significantly affected by sowing date in both
scasons (Table 2). In 1988, the plants sown carly on March 15th produced their
first flower after 90.54 days. whereas the late sown plants on May 15th produced
their first flower after 65.95 days from planting. Similarly. carly sowing
prolonged the period of first flower initiation to 94.79 days from planting,
whereas the latest sowing date shortencd the mentioned period to 74.46 days
from planting. It is obvious that the ratc of growth in the late sown plants
seemed to be faster than in carly sown plants. Similar results were reported by
Yousef (1981), Karam (1980) and Shahine (1986).
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Table (2): Effect of 'sowing dates on growth characters of cotton plant
in 1988 and 1989 seasons,

Characters | Germination | Plant Node No. of | Number of Flowering
Sowing percentage | height first fruiting | vegatative date (days)
date (cm) branch branches/plant

1988 season

‘March 15 th 83.13 64.44 8.96 0.72 90.54
Apfil 1 st 92.73 70.97 9.09 0.77 81.46
April 15 th 9700 | 8181 | 10.54 0.79 8146
May 1st 95.26 90.38 10.28 0.67 72.46
May 1S th 96.26 92.92 10.91 0.74 65.96
L.S.D g5 3.88 4.13 0.40 N.S. 0.62

0.01 5.44 5.78 0.56 N.S. 0.86

1989 season =g

March 15¢th | 9634 78.67 9.92 .11 94.79
April 1 st 97.98 85.37 10.14 1.1 85.87
April 15 th 99.55 103.62 10.40 1232 77.96
May tst | 97.87 | 114.04 11.06 1.22 78.21
May 15 th 97.63 112.42 P1%28 125 74.46
L.S.D g.95 2.42 3.58 0.37 N.S 1.10

0,01 N.S. 5.02 0.52 N.S. 1.54
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B- effect of N Fertilizer level:

Data presented in Table (3) revealed that germination percentage was
insignificantly affected by N fertilizati~n levels in both scasons. [t could be
concluded that there was no relevance between N fertilizer and germination
percentage, since the N treatment levels were applied after germination count.
= Data illustrated in Table (3) indicated that mncreasing N level up to 90
kg N/fed. caused a remarkable increase in plant height. In both scasons, the
height N level (90 kg/fed.) produced the tallest plants, whereas, the application
of 30 kg N/fed. gave the shortest cotton plants. These increascs in plant height
resulted from the increase in number of internodes and/or an increase in the
length of internodes of main stem due to the role of N in the meristimatic tissues
activity in cotton plant. Similar results were obtained by Nour El-Din (1970),
Girgis (1972), Salamah (1975). Shafshak et al., (1983-a), Abdallah (1986) and
Yasseen (1986).

Data presented in Table (3) revealed that node number of first fruiting
branch was insignificantly affected by N fertilizer level. These results are in
agreement with those reported by Mohamed e al., (1984),

Concerning N levels, data in Table (3) revealed clearly that there was
no relevance between N levels and number of vegetative branches. These results
are in harmony with those obtained by Dawood (1980) and Mohamed et al.,
(1984).

Number of days from planting to the initiation of the first flower was
significantly affected by N levels (Table, 3). The earlicst flower was produced
after 77.02 days from planting in 1988 by the application of 30 kg N/fed. The
highest N level (90 kg N/fed.) significantly delayed number of days from
planting to the initiation of the first flower to 80.1 days in the first season.
Similar trend was observed in the second season.

C- Effect of P fertilizer level:

Results in Table (4) show that P fertilization had no significant effect
on germination percentage, plant height, node number of the first fruiting
branch, and number of vegetative branches per plant in both scasons. Whereas.
flowering date was significantly affected by P fertilizer in both seasons. Data
revealed that the earlicst flower was produced after 78.06 and 81 75 days from
plants fertilized by 30 and 60 kg PyOs/fed. in the first and sccond scason,
respectively. while, the unfertilized plants produced their first flower later after
78.8 and 82.77 days from planting in the two respective scasons. These results
coincide with those obtained by Ismail and Ismail (1987).
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Table (3): Effect of nitrgen fertilizer level on growth of cotton plants in
1988 and 1989 easons.

Characters Germination | Plant height | Mode [Mo. of | Number of | Flowering
percentage (cm) fivst fruiting | vegatative | date (days)
Nitrogen branch branches/
fertiltzer plant
level
' 1988 season
7 30 kg N/fed. 92.87 7174 | 984 “0.70 77.02
60 kg N/ fed. 92.75 80.90 10.10 0.74 78.15
90 kiy N/fed. 93.34 87.71 9.93 0.77 80.10
L.S.D. g.0s N.S. 234 N.S. N.S. 0.43
0.0t N.S. 3.09 N.S. N.S. 0.56
1989 season
30 kg Nifed. 9784 . | 9422 | 1053 119 80.62
60 kg N/ fed. 97.80 98.10 10.69 1.24 82.57
90 kg N/fed. 97.98 104.15 10.44 117 83.57
L.S.D. g.05 N.S. 232 N.S. N.S. 0.61
0.01 N.S. 3.06 N.S. N.S. 0.80
Table (4): Efect of phosphorus fertilization on growth of cotton in 1938
and 1989 seasons. -
Character | Garmimation | Plast height | Nede No. of | No.  of | Plowerieg |
(cm) G Guideg | vegstative | dute (days) |
phosphorus (%) . | bramcls branches/ : f
fertitizer o8 X plamt !
level s i' ;
1588 sensmn
Zero P20s/ fed. | 9250 79.26 992 0.72 878 |
30kgPyOg/fed. | 9347 8097 10.00 0.75 7807
LSD qos NS, NS NS. N.S. 035
_aae | NS M | NS N.S. 046
ZeroPpOsifed. | 9789 | 9930 10.54 i.18 277 |
okgPy0gifed. | 9790 | 9835 10.56 1.22 §01s
LSD 905 N.S. NS. NS. N.S. 046 |
001 N.S. N.S. N.S. N.S. 0.65
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E- Effect of the interaction:
1- Sowing date x N fertilizer level:

Results in Tables (5-7) indicated that the significant interaction effect
between sowing date and N level was detected for plant height and flowering
date in both seasons, and node number of the first fruiting branch in 1988
season. The tallest plants were obtained from planting on May 15th and applying
90 kg N/fed. in the first season and from planting on May 1st with 90 kg N/fed.
in the second season (Table. 5).Whereas. the shortest plants resulted from
sowing on March [5th with 30 kg N/fed and sowing on March 15th with 60 kg
N/fed. in 1988 and 1989 season respectively. Sowing cotton early on March [5th
and applving 30 kg N/fed. induced fruiting branches production at lower nodes
(Table. 6).

Also. the carliest initiation of the first flower was recorded with plants
sown on mid May and given 30 kg N/fed. whereas, latest appearance of the first
flower was recorded for plants sown on mid March and given 90 kg N/fed. in the
first season. Similar results were obtained in the second season. (Table. 7).

2- Sowing date x P fertilization:

The interaction effect between sowing date and P fertilization was
significant on plant height in 1988 (Table. 8) and flowering date in 1989 (Table.
9).

: The tallest plants were obtained from sowing on May [5th with 30 kg
POs/fed. whereas, the shortest ones were recorded from sowing on March 15th
with zero or 30 kg PyOs/fed. (Table, 8). The earliest flowering was produced
after 73.58 days from sowing on May 15th with 30 kg PyOs/fed in 1989 (Table.
9

3- N levels x P levels:

Table (10) illustrates the interaction effect between N and P fertilization
levels on plant height which was significant in 1989 season only, The tallest
plants were obtained from applying 90 kg N and 30 kg P,Ogs/fed. whereas the
shortest ones were recorded from applying 30 kg N and 30 kg P,Os/fed.

4- Sowing date x N level x P level interaction;

The interaction between sowing date, N and P levels was significant on
plant height (Table, 11) and flowering date (Table, 12) in both seasons. The
tallest plants were produced from sowing on May 15th with 90 kg N/fed. and
zero P,0g in the first season and from sowing on May st with 90 kg N/fed. and
zero PO in the second season.

Concerning flowering date, the earliest initiation of the first flower was
recorded with plants sown on mid May and given 60 kg N/fed and 30 kg
PyOs/fed. in 1988 season and from plants sown on May 15th with 30 kg N/fed
and 30 kg P70s5.
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Table (5): The interaction effect between sowing date and nitrogen level on
height of cotton plants (cm) in 1988 snd 1989 seasons.

Sowing date Nitrogen fertilizer fovel Mean
: 30 kg Nifed]  60kgN/fe| 90 kg N/ fed.
" 1988 season s

March 15 th 59.25 ! 64.94 69.12 64.44
Aprit 1 st 61.77 74.64 76.51 70.97
‘April 15 th 75.96 81.46 88.17 81.87
Ma‘v 1st 85.50 89.44 96.21 90.38
May 15 th 76.24 94.01 108.50 92.92
L.S.D ¢.05 5.23 :

0.01 6.92

1989 season

March 15_th 7775 76.75 81.50 78.67
April 1 st 81.12 83.50 91.50 85.37.
April 1S th 93.50 106.87 110.50 103.62
May 1 st 110.25 112.75 119.12 114.04
May 15 th 108.50 110.62 118.12 | 11242
L.S.D ¢.05 5.18

0.01 5.85

Table (6): The interaction effect between sowing date and nitrogen level on

node number of first fruiting branch of cotton plants (cm) in 1988

season.
Sowing date Nitrogen fertilizer level Mean
30 kg N/fed 60 kg N/ fe 90 kg N/ fed.

March 15 th 8.80 9.01 9.06 897
April 1 st 9.43 8.97 8.96 9.09
April 15 th 10.45 11.16 10.02 10.27
May 1 st 10 15 10.19 10.52 10.20
May 15 th 10.45 117 1110 1091
Mean
1.S.D g.05 0.51

0.01 0.68
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[Towing date Nitrogen fertilizer level Mean
ot | kg Nited]  60kgN/fe] 90 ka Ny fed.
) _ 1988 season :
March 15¢th 89.37 90.62 91.62 90.54
April 1 g¢ 80.75 81.37 82.25 8146
1 ‘April 15 th 79.12 82.37 83.62 81.70
May 1 ¢ 71.25 71.75 74.37 72.46
May 15 ¢h 64.62 64.62 68.62 65.96
Mean 77.02 78.15 80.10
L.S.D ¢ 05 0.95
0.01 1.26
- 1989 season e
March 15.th 91.50 96.25 96.62 94.79
Apedl 1 g¢ 85.12 85.62 86.87 85.87
April 15 ¢h 76.87 77.87 79.12 77.96
May 1 s¢ 76.50 77.75 80.37 78.21
May 15 ¢h 73.12 75.37 74.87 74.46
| Mean 80.62 82.57 83.57
L.S.D 0.05 1.36

0.01 1.79 J

Table (8): The interaction effect between sowing date and phosohorus
application on Plant height in 1988 season,

ming date Phosphorus fertilization level Mean

Zero P205/ fed. 30 kg P205/ fed.
March 15 th 64 .50 64.37 64.44
April 1 g 66.98 74.97 70.97
April 15 th 82.07 81.66 81.87
May st 91.79 88.97 90.38
May 15 ¢h 90.97 94 85 9292
Mean 79.26 - 80.97 &
L.S.D 0.05 4.27
——00L | 565 N
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Table (9): The interaction effect between ‘sowing date and phosohorus
, fertilizer on flowering date (days from planting to' first flower)
in 1988 season.

Sowing date Phosphorus fertilization level Mean
: Zero P205/ fed. | 30 kg P205/ fed.

March 15 th 95.75 . 93.83 94.79
April 1 s¢ 86.33 . 85.42 85.87
April 15 ¢th 78.33 77.58 77.96
May 1 gt 78.08 78.33 78.21
May 15 th 7533 73.58 74.96
Mean 82.77 81.75
L.S.D g g5 1.11

0.01 1.46

Table (10): The interaction effect between nitrogen and phosphorus
fertilization levels on plant height (cm) in 1989 season,

Nitroéen Phosphorus fertilizer level

fertilization Mean

level Zero P205 /fed. | 30 kg P20 /fed.

30 kg N /fed. 95.90 92.25 ¢ 94.22

60 kg N /fed 96.75 99.45 98.10

90 kg N /fed. 105.25 103.05 104.15

Mean 99.30 98.35 i

L.S.D 0.05 3.27 FIE 3 i a1
0.01 N.S.
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Table (115 THE tntetAction sifect between sowing date; mtrogen snd
phioaphris levels o plant helght teny tn 1988 and 1989 seasons.

Nitrogen fertiltzer fevel

Sowlig 30 kp Nried. [okerfed. | ook irmed.
date Phodphoros fertilizer level N
0k /ted. | 30kg rted, | Okgrled | 30kp ted. | 0 kg sted. | 30 kg shed.

1988 ssadon :

March 18th 5312|6537 6635 | 63.62 7412 |edi2
Apfidat  |5832 |es22 |Hdey |71de?  |cbo2 |8S5.00
Aprit{8¢h {7937 7288 8043 | 8250 86.42 89.92

May 1 8t 87.50 {8350 9fs0 |87.37 96.37 96.05
Mag 184 {7480 |77.67 90.37  |97.65 107.75 | 106.75
LSD g |7.39
oot 1978
1989 sensont

March t5th |75.50  |Ro.00 7128 | 7625 81.00 |%2.00
Apitt i gt . |8873 {7350 82735 |84.28 89.50 | 9350
Aprtl 154 | 9525  |ot78 lof25 |tizso {tiz.00 {10800
May 1 st f11.25 |10925 (10925 [it625 |12450 |113.75
May 15 th 108.25 {10823 {11325 |log.oo |118.25 |118.00
LS50 gps [1.72

ot 16.68

Table (12): The titeraclion effect helween sowtn date, wilrogeit and

phasphotus levels o Howeting date of cotlon in 1948 and
1989 seidons.

Nitropen tertitizer level

Sowlng 30 kg Nrted. | 60 kgt N/ Fed. | 90 kg Nifed.

dite i Phosphiorus fertilizer fevel 1

- Okgted. | 30kg Med. [Okg/ted | 30 kg sted. | Ok ited. | 30 g rted.
1988 sedson

Mardh 18th 8900 8978 9100 9025 9250 [907s

Apeil i &t 81.00 |80.50 g150 8125 8250 |8200

Aprit t54h {7925 | 79.00 8350 |812s 84 00 83.25

May 1 st 71.50 | 71.00 7200 |7150 758.25 73.50

Méy 15th  [6300 |6d2s 6550 6375 |6825 69.00

Mean 7748 17690 7870 |77.60 |80.50 79.70
LS50 gps 135

oy {1.78

1989 sedson
March 15¢h fotso  |ot.so 97.50 92 .50 98 75 94 50
Apeil f st 8575  |84s0 8625 (8500 8700 8675
May 1 & 7750 17625 78.50 7725 79 00 7925
tay { &t 76.50 ] 7650 76.7% 7875 81 00 7975
May t&4h 7378 7250 6750 |74.25 75.7% 74 00
Meant 81.00 |8023 8300 [8215 8430 82.85
LS50 gos (192
_bot 1284 §

|
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