Approval sheet

SBFEFECT OF MISSRANL FEROLILATION
AND SOUMGHC DATES O CHOUAE AID
CIBLD OF SNFFLOVER PLAMD
(CARUHNLLS  HICNORYS L)

BY

MOHAMED HASSAN MOIAMED AFTIFT
B 5.C. (Agric .}, Cairo Universily, 1979,
This thesis for M.Sc. degree had beon

npproved by

Prof. Dr. A bdel Fatah Moharmed Abdel Wahab Q_-_M‘_QLM. Makalo

Prof. of Apronomy and vice chancellor.

of Suez Canal University.

Prof. Dr. Nernat Abdel Aziz Nour El-Din VTV / "1 Tt
Prof.of Agronomy Faculty of Agriculture

Ain Shams University.

1
Dr. Acdel Mahmowdt Ahmmed Abo—Shetain A(\ t‘U A}j( < L\ 2 ,[p___._ L
Dr. of Agronomy Facuity of Agric.

Ain Shams University.

Date of examination ?/ &/ 1991

Central Library - Ain Shams University



Acknowledgement

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNCWLECGEMENT

The author wishes toc express his deep sincere
agprecation and gratitude to Prof. Dr. A.A. Abd El-Gawad,
Professor and head o¢f Agronomy Department, Faculty of
Agriculture, Ain Shams University, Prof. Dr. D.M. El-Hariri,
Professor of Agronomy, National Research Centre and Dr.
A.M. Abo Shataia, Associate Professor of Agronomy, Faculty
of Agriculture, Ain Shams University for asuggesting the
problems supervision and continous help through the course

of this study.

Special thanks and gratitude are also given to Dr.
M.A. Ahmed, Associate Professor of Agronomy, National
Research Centre for his valuable guidance and fruitful

advice during the preparation of this manuscript.

I am also offer my great . thanks to all
members of Botany Department and Experimental Station staff
of the National Research Centre for financial suport and

facilities ©offered.

Central Library - Ain Shams University



INTRODUCTION

REVIEW

OF LITERATURE

Effect
Effect
Effect
Effect
Effect
Effect
Effect
Effect
Effect
Effect

MATERIALS AND

RESULTS AND DISCUSSION

A,

Yield

~ Effect of sowing date

CONTENTS

..........................................

.....................

of sowing dates . ...t ittt

of nitrogen levels on
of nitrogen levels on
of nitrogen levels on

0f phosphorus levels

yield components

vield

growth

-------------

on yield components

of phosphorus levels on yield ...........

cof phosphorus levels on growth ..........

of potassium levels on safflower plants..

of N,P and K interactions .

of N,P and K on chemical changes ........

METHODS ...ttt nnneaaneanennensanneness

components ..

L T R,

-2

- Effect of nitrogen levels

- Effect of phosphorus levels
= Effect of potassium levels

Yield

R RN

..... L R N

L T T

LI T

L Y

= Effect of sowing dates ........

Interactions effect

Effect of nitrogen levels
Effect of phosphorus levels
~ Effect of potassium levels

" e oa

A

L T T

L ]

L R NI

L T

LEL R N L I R R A

lII-I.l.CI‘l-..ll."QI..l.-

- Nitrogen and phosphorus interactions.........

Central Library - Ain Shams University

10
18
21
23
25
25
27
31

32

39

39
39
42
48
51

55
55
60
71
77

83
83



- Phosphorus and potassium interactions

D, Growth ....

Effect of sowing dates

Nitrogen and potassium interactions

...........

ooooooooo

Nitrogen, phsophorus and potassium interactions

Effect of nitrogen levels .........

Effect of phosphorus levels

......................................

------------------------

- Effect of potassium levels .......... e e e

E. Chemical changes in stem and leaves ....... P

- Effect of sowing dates............ et

- Effect of nitrogen levels ............ Crireeen

- Effect of phosphorus levels .......ccvunan.

- Effect of potassium levels ........co0uvaeoes

SUMMARY ......... t ot e ea e St s s e e e re e
REFERENCES

ARABIC SUMMARY,

Central Library - Ain Shams University

86
83
91

93
93
98
197
114

121
121
123
125
127

129

135



Table

Table

Table

Table

Table

Table

Table

Table

{l):

(2):

(31):

(4):

(5):

(6):

(7):

{(8):

~IS5T OF TABLES

Page
The mechanical and chemical analysis of
5011 at experimental Sites . ....evenennnsnn 33
Effect of sowing dateson yield components
of safflower plants ... ... iinenrennnns 40
Effect of nitrogen levels on yield compon-
ents of safflower plantsduring 1986/1987
and averages of both 1987/1988 and 1988/
1989 S5@aS0ONS.. vt e it eesntcennananancasannans 45

Effect of phosphorus levels on yield compon-
ents of safflower plantsduring 1986/1987 and
averages of both 1987/1988 and 1988/1989

SCASONS 4t o v svsvnsasesaseanrssssesss ssissscenna 49

Effect of potassium levels on yield compon-
ents of safflower plants during 1%86/1987 and
averages of both 1987,/1988 and 1988/1989
SCASOMNS vt euieesntonrtnannsnsssnsasssssssassesss 52

Effect of sowing dateson yield of safflower
plants during 1986/1987 and averages of both
1987/1988 and 1988/1989 sSeasonNS....cceeeaeeas 56

Effect of nitrogen levels on yield of saffl-
ower plants during 1986/1987 and average of
both 1987/1988 and 1988/1989 seasons ........ 61

Effect of phosphorus levels on yield of saff-
lower plants during 1986/1987 and averages of

‘both 1987/1988 and 1988/1989 sSeasons ........ 72

Central Library - Ain Shams University



Table (3):

Table(Ll0}):

Table (11}

Table (12}

Table (13):

Table {(14):

Table (15}:

Pagqe

Effect of potassium levels on yvield of safflower
plants during 1986/1987 and averages of both
1987/1988 and 1988/1989 SEASONS +.evenvsennasess 78

Interaction effect of N X P on the straw yield

and the seed yield in kg/fed. for esarly, medium

and late sowing dates (averages of both 1987/

1988 and 1988/1989 experiments Jeaeecas.. wreesess B84

:Interaction effect of N X K on the straw yieid

and the seed yield in kg/fed. for early,medium
and late sowing dates (averages of both 1987/
1988 and 1988/1989 experiments)...vcuceeesveesa- 87

:Interaction effect of P X XK on the straw yield

and seed yield in kg/fed. for early, medium and
late sowing dates (averages of both 1987/1988
and 1988/1989, experiments)....... ..o ceeseaa 89

Interaction effect of N X P X K on the straw

yield and the seed yield in kg/fed. for early
medium and late sowing dates (averages of both
1987/1988 and 1988/1989 expeirments)............ 92

Effect of sowing dates on different growth char-
acters of safflower plants during 60, 90 and 120
days after sowing in 1986/1987 and 1987/1988

SEASONS sveereveevearnnsntassssssassnasnnansases 4
Effect of nitrogen levels on different growth

characters of safflower plants during 60, 90,
and 120 days after sowing in 1986/1987 season... 99

Central Library - Ain Shams University



ri
ot
iy
b
{L

Table

Table

Table

Table

Table

Table

Table

(1ls):

(17}

(18) :

(19):

{20)

(21):

(22):

(23):

- iii -
Page

Zffect of nitrogen levels on different growth
characters of safflower plants during &0¢, 90,

and 120 days after sowing in 1987/1988 seascn. 104

Effect of phosphorus levels on different growth
characters of safflower plants during 60, 90,
and 120 days after sowing in 1986/1987 season..l08

Effect of phosphorus levels on different growth
characters of safflower plants during 60,90 and
120 days after sowing in 1987/1988 season .....l11

Effect of potassium levels on different growth
characters of safflower plants during 60,90 and
120 days after sowing in 1986/1987 season......ll5

Effect of potasisum levels on different growth
characters of safflower plants during 60,90 and
120 days after sowing in 1987/1988 season......ll8

Effect of nitrogen levels on chemical changes
of safflower stem and leaves at harvest during
1986/1987 and 1987/1988 S@ASONS ...uvvwuewnaos 122

Effect of phosphorus levelson chemical changes
of safflower stem and leaves at harvest during
1986/1987 and 1987/1988 SeasSON8 ......evssee.. 126

Effect of potassium levels on chemical changes

of safflower stem and leaves at harvest during
1986/1987 and 1987/1988 SEASONS .veevvevnnnn.. 128

Central Library - Ain Shams University



[l

5T OF FIGURES

L

Page

Fig. (l): Effect of Nitrogen levels on seed yield on the
different sowing dates of safflower plants.... §2

Fig. (2). Effect of Nitrogen levels on straw yield on
the different sowing dates of safflower plants.g2

Fig. (3): Effect of Nitrogen levels on oil yield on the

different sowing dates of safflower plants.... 63

Fig. {(4): Effect of Nitrogen levels on protein yield on

the different sowing dates of safflower plants.g3

Fig. {5): Effect of Phosphorus levels on seed yield on
the different sowing dates of safflower plants.?73

Fig. (6): Effect of Phosphorus levels on straw con the diff-
erent sowing dates of safflower plants.......... 73

Fig. (7): Effect of Phosphorus levels on oil yield on the
different sowing dates of safflower plants .... 74

Fig. (8): Effect of Phosphorus levels on protein yield on
the different sowing dates of safflower plants..74

Fig., (9): Effect of Potassium levels on seed yield on the
different sowing dates of safflower plants..... 79

Fig. (10):Effect of Potassium levels on straw yield on the
different sowing dates of safflower plants .... 79

Fig. (ll):Effect of Potassium levels on oil yield on the
different sowing dates of safflower plants.... 80

Fig. {12):Effect of Potassium levels on protein yield on
the different sowing dates of safflower plants. ggQ

Central Library - Ain Shams University



EESECT OF MINERAL FERTILIZATION AND SOWING DATES oy SROWTH

NOOYIELD g SATFLWOER PLANTS {CARTHAMUS tINCTORIUS L.}
— = =oAL LORIUS

By

Mohamed Hassan Mohamed afifji
B, 5c. (Agric.) cairo University (.579) .

Under the Supervisicn of

Prof. Dr. a.A. Abd El-Gawad,
Professor and Head of Agronomy Dept.,
Faculty of Agriculture, Aip Shams Univ.

Prof. Dr. p.M, El-Hariri
Professor of Agornomy, National Research
Centre,

Dr. A.M. abo Shetaia,
Associate Professor of Agronomy,
Faculty of agric. Aln Shams Univ,

ABSTRACT

Three field trials were carried out at the
Agricultural Experinental Station of the National
Research Centre at Shalakan, Kalubia Governroate, during
1986/1987, 1987/1988 and 1988/1989. Thesge experiments

i.e. nitrogen, phosphorus ang potassium, The results of
these investigations could be summarized a3 followsg:

Medium sowing dates (Middle November) surpassed
significantly early (Middle October) and late (Middle
December) ip number of branches, heads/plant. Applying
nitrogen at 20 - 40 kg/fed. angd phosphorus at 15,5
- 31.0 kg/fed. ag well as potassium at 12 kg/fed. showed
an increase in plant height, number of branches, number
of heads/plant, number of seeds/head, seed index, oil
percentage and protein percentage,

Head diameter showed insignificant relationship to

sowing dates, nitrogen levels, phosphorus levels and
potassium levels.
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Medium sowing date, nitrogen level at 40 kg/fed.,
phosphorus level at 15.5 to 31.0 kg/fed. and Potassium
at the level of 12 kg/fed. gave higher wvalues for
straw, seed, oil and protein yield/fed, Insignificant
relationship was detected between Crop index, harvest
index and sowing dates, nitrogen levels and phosphorus
levels. significant interactions were observed between
nitrogen and phosphorus levels, nitrogen and Potassium
as well as phosphorus and potassium on straw as well
4s seed vield/fed.

Moreover, significant interactions between nitrogen,
phosphorus and potassium were alse detected on straw
and seed vyields/fed. especially at early and late
sowing dates,

Medium sowing date, nitrogen at 40 kg/fed.
phosphorus at 31.0 kg/fed. and potassium at 12 kg/fed.
increased plant height, number of leaves, dry weight
of stem, dry weight of leaves apd leaves area/plant,
There was an increase in plant height, number of
leaves, dry weight of stem, dry weight of leaves with
advancement of Plants towards maturity while leaves
area/plant and leaf area index reached their maximum
values at 99 days old.

Nitrogen, phosphorus and potasisum percentage ip
stem and leaves of safflower did not respond
significantly to each of sowing dates, nitrogen levels,
phosphorus levels and potassium levels.
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INTRODUCTIQON
RSPV ION

Safflower (Carthamus tinctorius, I,.) ig an annual

plant belongs to the botanical family compositea. It
is one of subtropical crops which grown in many different
parts of the world as an important oil crop. Seeds of
safflower contain about 30 - 40% of o0il as well as 18 -
25% of protein. In Egypt, safflower plants has been grown
from long time in limited areas around fields to obtain
its natural dyes which are still in use for cloth dying
and some oriental foods. It is well known that Egypt was
@ self sufficient in oil industry till the early 1960's.
Now the total annual consumption of edible oils is about
600 thousand tons, but the local preduction represents

only about 20% of our needs,

Egypt depends mainly on cotton seeds and soybean for
oil industry, but these two crops failed to cover oil
industry requirements. It appears that there igs lack
in 1local oil production and this will be expected to
increase owing to greater consumption in addition to the

gradual increase in population.

For these reasons, it is necessary to introduce new
©il crops to overcome the gab between production and
consumption of oils. One of these promising crops is

safflower, Also, safflower plant, as a winter crop--supplies
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o1l industry mills with Tow material during the cretical
period of the year hence, other oil Crops in Egypt are summer
crops. From the economical point of view, this enable oil
mills to be utilized all over the vyear, The government is
pressing hard to éncourage growing other oil Crops such as
safflower to minimize the gab in oil industry. This could
be achieved by growing the suitable cultivar under proper
environmental conditions. Mineral fertilization ang sowing

dates can realize this goal,

L)

This work was carried out to investigate the influence
of differen sowing dates and different levels of
macronutrients on growth and yield of safflower. More
attention has been given to the interaction of these factors

to maximize yield of safflower,
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