


RESULTS AND DISCUSSION

Experiment I :
4.1. Effect of GA,or TAA at 10 ppm on Germination, Fresh and Dry
Weights .Some Organic Components and Some Nutrient Contents of the

Germinated cv. El-Hamawy Apricot Seeds.
The apricot cv. EI-Hamawy has an economic value in Egypt due to its fruit

quality . Besides, its seed is free from the toxic organic compound that known
amygdalin ( seeds may be used as a Nut). This local cultivar is mainly propagated
by seeds and rarely by grafting.

Generally seeds of this cultivars exhibited very low germinability even though
placed under favorable conditions such as water and temperature . Therefore it was
thought advisable to investigate the possibility of improving germination of El-
Hamway seeds by using the two growth regulators Gibberellic acid ( GA, ) and
Indole-acetic acid (IAA) separately at the rate of 10 ppm and were used as soaking
materials . Seeds of El-Hamawy apricot were carefully mechanically de-coated (
without endocarp ), then were soaked in the assigned growth regulators for 24 hours
or in distilled water as control . Sowing took place under controlled technique as
previously described in material and methods .

The following determination and chemical analysis were carried out :

* Germination percentage and its rate index .

* Seedling fresh and dry weights.

* The organic components i.e. carbohydrate & protein fractions and free & total
amino acids .

* Some micro- and macro-nutrients .
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4.1.1 Effect on Germination Criteria:

As shown in table (1) it could be stated that GA, at 10 ppm enhanced the
germination percentage of apricot seeds cv. El-Hamawy. The highest stimulation
existed during the first 13 days.

The satﬁe conclusion was also noticed by using IAA, but with less enhancing
effect than GA,. This indicates that GA, at 10 ppm may influence the internal
processes leading to acceleration of germination and seedling emergency. Many other
workers reported the same conclusions as they cocluded that GA, stimulated seed
germination of many plants ( Alden & Hermann, 1971 ; Palevitch and Thomas, 1976;
Corbineau and Come, 1981, Zagorski and Lewdk, 1984, Abdou and El-Banna, 1989 and
Wanas, 1992). The stimulatory effect of GA, on germination percentage may be
discussed partially on the bases that GA, induces de novo enzyme synthesis (Devlin
and Witham, 1983). In addition, GA, seemed to affect sterols and phospholipids
(Amrhein, 1983) and that are responsible for providing or performing and
mobilization of all required compounds as energy source for embryos during all
germination processes. Moreover, stimulation of the germination process required
not only sufficient energy supply but also presence of the major phytohormones (i.e.
auxin, gibberellin and cytokinin) for maintaining the highest activity of cell division
assosiated with this process (Devl_in and Witham, 1983). The importance of GA, for
improving the germination was also detected by many workers (Paul, et al., 1973;
Arias, et al., 1976, Pinfield and Davies, 1978; Von Schirach-Szmigiel, 1979; Bianco, et
al., 1984 and Pinfield & Sanchez-Torres, 1984). That is why the GA, or IAA
treatments in the present study stimulated germination process (Koller and Hadas,

1982 and Pharis & Reid, 1985).
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Table (1): Effect of GA, or IAA at 10 ppm on germination criteria of apricot seed

cv. El-Hamawy.

days after soaking total% germina-

Treatments of germ-|tion ra-

13 17 24 30 ination |te index
Control 56.7 10.0 353 6.7 T76.7 15.48
GA3 70.0 10.0 |10.0 3:3 93.3 15.21
IAA 60.0 13:3 3.3 3.3 80.0 13.75

4.1.2.Effect on the fresh and dry weights:

There is no doubt that fresh weight must be increased gradually from starting
sample (before sowing) to reach the maximum rate during plumule emergency stage
(Table,2). However, this rate was different according to the treatments. Meanwhile,
in spite of the decrease in dry weights the absorption of water rates increased during
both radical developing and plumule emergency stages, but such absorption rate was
Jjudged by the application of GA, or IAA under their used concentrations. Also it
was found that GA, at the rate of 10 ppm greatly increased the rate of water
absorption during both stages over the control and vice versa was true with using
TAA. This finding may be discussed on the bases that GA, and IAA affected the
permeability of the developing seedling to water. In other words, as the absorption
of water depending upon the water and osmotic potentials of the tissues, thus GA,
seemed to have a positive effect on such potential while IAA seemed to have a

negative effect in this respect comparing to control one. This effect seemed to have
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positive correlation with germination percentage and acceleration of seedling
emergency (Aharoni, et al.,1977; Taylor and Railton, 1977: Horton, 1979 and Reid &
Wample, 1985). In other words, the stimulatory effect of GA, on germination
percentage, which recorded more than 93% (Table,1) was related partiall to its
acceleration effect on water absorption rate. However, such treatment slightly
decreased the dry weight (Table 2) .

It must be mentioned here that during early germination stage many stored
of organic components are consumed and utilized through respiration such as
carbohydrates and lipids, as the germination processes depend upon the stored food
in cotyledons. It could be stated that during the development of radical stage great
decline in dry weight was observed. Such reduction was less by using GA, comparing
to IAA or control treated seedlings. Also the reduction was continued during
plumule emergency stage in control treated seedlings. However, GA, and IAA
treated seedlings showed a positive increase in dry weight especially when IAA was
used. Again both of GA, and IAA seemed to affect the different germination
processes. The increase of dry weight during plumule emergency stage was due to
the photosynthetic activity after the formation of photosynthetic pigments. In
addition, both of GA, and IAA seemed to affect the consumption of organic matters
during respiration of the seedlings.

The effect of GA, on dry matter content was also reported by many workers
working on many plant species (Ibrahim and Khafaga, 1986; Khafaga et al., 1986;

Ibrahim and Khafagy, 1990 and Wanas, 1992). As both of fresh and dry weights per
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seedling were changed during germination stages and that may be related partially

to the absorption rate of different nutrients.

4.1.3 The effect on some organic components:

4.1.3.1 Carbohydrates:
As shown in Tables: (3 a & b)) it is clear that non-reducing sugars are the

dominant sugars during different stages of germination, followed by poly-
hydroizable carbohydrate while reducing sugars are the lowest. Reducing sugars and
poly-hydrolizable carbohydrates increased gradually till it reached their maximum
during plumule emergency stage. On the other hand, non-reducing sugars were
mostly decreased during germination stages.

It must be mentioned here that different carbohydrate fractions were in
complete dynamic changes, as many are consumed during the release of vital energy.
Many changed from type to another due to the enzymatic activity, while others
formed from fats during the glyoxalate cycle (Deviin and Witham, 1983) . As
mentioned before there is slight drop in dry weights during radical developing stage,
and slight increase during plumule emergency stage.

The drop in dry weight may be related to the consumption of carbohydrates
and lipids, while the increase was mainly due to the accumulation of either mineral
nutrients and carbohydrate formation during photosynthesis of the developed
plumule. In other words, the reduction in total carbohydrates during radical

developing stage may be related to their consumption, while the increase during
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plumule stage was due to their formation from lipids or photosynthetic activity.

It could also be revealed that both GA, and IAA at the rate of 10 ppm.
changed the accumulation of carbohydrate fractions, as both seemed to have a role
on their consumption or utilization and formation as both reduced greatly the total
amount of carbohydrates during radical developing stage and enhanced their
accumulation during plumule emergency stage. The reduction or stimulatation
effects were more pronounced with TAA as compared to the corresponding ones GA,
of treated seedlings.

Weaver and Mc Cune, (1959) revealed that a correlation between exogenous
applications of growth regulators and the increase in sink strength . Partrick and
Wareing, (1982), reported that utilizing decapitated plants with exogenous supplied
of growth regulators, have clearly demonstrated that growth regulators influenced
assimilate distribution. Many workers were also reported that application of GA,
affected the carbohydrate contents of the different tested plants (Leopold and
Kriedemann, 1975; Sansavini, et al., 1988; Gehlot, et al., 1989; Sakr, et al., 1989 :
Ibrahim and Khafagy, 1990; Hussein, 1990 and Wanas, 1 992), while others showed that

TAA changed the accumulation of carbohydrate (Weaver and Johnson, 1985).

4.1.3.2 The effect on protein fraction :
Before discussing the changes in protein fractions, it must be mentioned that

different types of proteins are in complete dynamic changes during germination

stages as de novo protein formation may be formed due to the enzymatic activities
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(Devlin & Witham, 1983).

It was shown that water, salt and alkaline buffer soluble proteins increased
during different stages of germination Tables: (4 a,b,c & d). The only exception was
the reduction in water soluble fraction at the plumule emergency stage, while alcohol
and hard non-soluble proteins are mostly decreased. This means that some protein
fractions are formed while others are broaken and that depend on the stage of
germination, i.e. radical developing and plumule emergency stages.

During germination it could be stated also that the dominant and abundant
protein fraction is the hard non-soluble protein, followed in descending order by
water, salt, alkaline-buffer soluble proteins, while alcohol fraction is the lowest in
this respect.

It is clear also that GA, or JAA at the rate of 10 ppm stimulated the relatively
high accumulation of water and alkaline soluble proteins, while other fraction
seemed to be less than the corresponding ones of control. This again may be related
to proteases enzymes activities (Deviin & Witham, 1983) and that seemed to play more
or less an important role in the germination processes especially during radical
developing stage (Higgins, et al. 1982). The difference in the effect of growth
regulators on protein fractions during different stages of germination indicates that
the mechanism of actions on germination percentage were quite variable. These
differences could be attributed partially to the changes of endogenous hormones
during the different stages of development (Burrows and Carr, 1970 and Eeuwens &

Schwabe, 1975) or to the nutrient status; Millerd, et al., 1978; Randall, et al., 1979;
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Thomson, et al., 1979; Schroeder, 1982; Sponsel, 1982 and Schroeder, 1984).
As the changes of protein fraction are greatly variable, thus it was thought

advisable to extend our study to include the changes in conjugated and free amino

acids.

4.1.3.3: The effect on a_mino acid fractions :

As shown in Tables (5 & 6 a, b & ¢) free and bound amino acids are greatly

variable during seedling emergency stages of cv. El-Hamawy apricot, and the
applied growth substances affected such changes.

Generally it is clear that glutamine is the more dominant bound amid mostly
followed by leucine & isoleucine, aspartic, valine, alanine, arginine, phenylalanine,
histidine, and the lowest one is proline. It is also clear that free amino acids are
mostly in trace amounts during different .gcrmination stages while the bound ones
are greatly dominant. In addition, arginine and histidine were notdetected in free
amino acid in the seeds while both are present in proteinous (bound) amino
acids.The presence of these two amino acids during later germination stages
indicated that both are released from bound ones. This may lead to the assumption
that free arginine and histidine seemed to play an important role in the processes
of nitrogenous compounds metabolism inclu ding these enzymes which may be related
to seedling emergency (Devlin and Witham, ]983). THe effect of growth substances
on such free two amino acids was greatly differed . In other words, the increase in

the germination and seedling emergency percentage by GA, was associated by the

41



decline in total free amino acids during radical developing stage and relatively higher
ones during plumule emergency stage as compared to corresponding ones of control,
However, such stimulatory effect of GA, on germination percentage was associated
by stimulatory effect on total bound amino acids especially glutamine, alanine and
valine (Table 5 b).

The very slight increase in total free and ‘bound amino acids may be related
to the limiting absorption of nitrogen . However the great variations in the
individual amino acid either free or bound ones are involved with the process leading
to seedling emergency . Results of the present study show that some amino acids as
mentioned above were increased while others were decreased under GA, or IAA
treatments. The most pronounced decrease was that bound proline. It is reported
by many workers that GA, affected the picture of amino acids, as ( Singh, et al.,
1973 ) .

On the other hand, the increases of amino acids existed in the present study
may be attributed to the increase in enzymes activities responsible for amino acids
biosynthesis . Also, it is well established that TAA application stimulate de novo
synthesis of both RNA and protein in many plant tissues (Deviin and Witham, 1983).

Besides the effect of .GA, on protein synthesis as mentioned before; de novo
enzymes are synthesized under treatment (Varner, et al., 1965 and Jacobsen & Varner,
1967). In addition, GA, reactivate the repressed genes that control enzymes

metabolism (Evins and Varner, 1972).
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4.1.4 The effect on macro- and micro-nutrients :

The present study was extended to show the different nutrient status during
germination stages in the terms of concentration (mg/gr. or ug/gm dry weight) and
the total amount per seedling.

It was shown that during early germination stages, (i.e.) radical developing
and plumule emergency stages, the developing seedlings absorbed variable rate of
different nutrients as the stored amounts are not sufficient to perform the natural
development.

It is clear that most nutrients, as a general, either on concentration or total
amounts per seedling increased during the germination stages as related to the initial
stored amounts in the embryo. This increment reached the maximum rates during
plumule emergency stage as the primary root development was increased during the
plumule emergency stage and the requirement of such nutrients increased for the
vital processes of germinated seedlings. However, the absorption rate was differed
from one nutrient to another. In addition, it was shown that the rate of nitrogen
absorption during different periods of germination stage was in its lowest values, as
the stored nitrogenous compounds seemed to be more less sufficient for supplying
the germinated seeds (Table 7 a). The same conclusion was also observed in other
elements such as Cu (Table § b). On the other hand, relative higher absorption rate
may occur in many other elements such as P (Table 7 b), K & Ca (Tables 7 , 8 b),
Mg (Table 7 ¢), Fe & Mn (Table 8 a & b) and Zn (Table 8 ¢), however, these rates

were the highest during plumule emergency stage. The highest absorption rate was
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shown with Fe, Mn and Zn while the moderate rates were observed by p, k, ca and
Mg. This leads us to the assumption that many nutrients may be found in stored
seed organ of apricot with relative high amounts while others are found with
relatively less amounts and that affected the germination processes. However, the
supplying of apricot seeds with many nutrients is essential for good germination.

The higher germination rate of GA, treated-apricot seeds over the control is
associated with the higher absorption rate of N, K and Mg over the control or IAA
treated ones. Thus it could be assumed that such element may stimulate the seedling
emergency. However, the absorption rate of other elements with GA, treated seeds
may be more that IAA treated ones such as P, Ca, Fe, Mn, Zn or Cu and that may
also interfere with the highest germination rate of GA, treated seeds. At any way,
GA, and IAA play an important role in the absorption rates of different nutrients
either macro-or micro ones. The need of different nutrients for developing apricot
seedling seemed to be more during the plumule emergency stage than during the
radical developing stage. The highest proportion (Table, 9 a) of macro-nutrients was
observed by N followed by k, p, ca, and the lowest was found in Mg during
different periods of germination stages. It was found also that Fe was the most
prevalent element in seedling followed by Mn and Cu while Zn was the lowest one
(Table, 9 b).

The proportion of micro-elements in apricot seeds and seedling were as
follows : Fe was more than the double of Mn and Zn was about the half of Mn and

Cu. Different treatments with growth regulators seemed to regulate the proportional
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Table ( 8,a,..,d ): Effect of GA2 or IAA on some micro-nutrients status .

8,a ) iron

8,b ) manganess

uuﬁnnwaosﬂn Iron | Manganese
concentration|total amount |increass or® [% increases = concentration|total amount |increase or# [% increase »
Ug/gr. D.W. | Ug/seedling decrease or decrease Hg/gr. D.W. Ug/seedling decreass or decrease
R.d.s |P.e.s |R.d.s |P.d.s [R.d.s [P.d.s [R.4.s P.e.s ([R.d.s |P.e.s |R.d.s |P.e.s |R.d.s |P.e.s |R.d.s [P.c.5
Control |422.88|625.88/254.88|385.69(16.86+/192.8+(32.1+ |99.9+ 198.88/287.58(141.72|177.42|19.83+|82.53+(28.9+ |87.8+
GAs 468.88/638.88(282.39(488.99(89.54+(2088.1+[46.4 +|187.8+ 218.88/382.58|128,592|192.54(34.83+|97.65+(35.9+ |182.9+
1AaA 458.88|688.88|295.76|443.97|66.82+(251.8+[34.6+ [139.1+ 232.58|414.58|148,34(278.63[45.45+|175.7+|47.9+ |185.2+
S. sample (385.88 192 .94 158.88 94.89
B, ¢ ) zinc 8, d ) copper
Treatments Zinc Copper
concentration|total amount |increase or* (4 increase = concentration|total amount |increase or# |# increase #
Ug/gr D.W. Pa/seedling decrease or decrease | Mg/gr. D.W. Ug/seedling decrease or decrease
R.d.s |P.e.s |R.d.s |[P.e.s |R.d.s |P.e.s |R.d.s |P.e.s R.d.s |P.e.s [R.d.s |P.e.s |[R.d.s |P.e.s |R.d.5 |P.e.=
Control 88.89 |1125.88)48.38 |77.14 [B.8S+ |29.69+| 1.8+ 62.6+ |140.988(132.88(84.53 |81.456 8,71+ [23.6~ | B.8% 2.8~
GA= 98.88 [145.88|55.25 [92.92 |7.88+ |44.84+|16.4+ |94.6+ 118.88(118.58|67.53 (78.33 [16.29- 13 .43~149 4> (i85, 1=
14A 188.88|191.06|68.36 |142.78|12.91+(77.25+|27.2+ [162.8+|142.58 225.88|86.81 [146.98|2.13+ [63.88+| 2.6+ |75.3+
S. sample (75.88 47.45 132.58 83.82
D.W. = Dry weight #* = as related to strating sample .
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balance between different nutrients and that may play an important role in many
endogenous processes leading to seeding emergency and its development.

The effect of GA,; on different nutrient status was also reported by many
workers using different plant species among them (EI-Zawily and Zayed, 1985, Zayed,
et al., 1985 b; Kafaga, et al., 1986; Ibrahim and Kafaga, 1986; Ibrahim, 1987 and
Mohsen, et al., 1987). This difference was related mainly to the effect of either GA,

or IAA on the absorption rates of such nutrients ( Seth and Wareing, 1967 and Saks

& Ilan, 1984 ).
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Table (9,a X! Effoct of GAa or INA at 18 ppm. on the proportion of the
macro-nutrientz N, P,X,Ca & Hy az rolated to tholr total amount=z

por zmoodling

Troatmontis
N P X Ca Hy
R.d.= |P.o.s |[R.d.s |P.oc.z [R.d.=2 |P.o.2 |R.d.= |[P.o.®2 |R.d.z [P.o.=
Control 62.9 = TP A 6.2 22.2 26.9 5.7 5.5 3.0 3.7
G 63.3 55.2 22.6 28.1 4.2 5.4 3.9 1.1
IAAR bZ.6 | 57.8 22.7 25.4 4.3 5.5 1.2 4.1
S. sample 63.9 5.8 21.8 5.1 3.4

Table (9,b ): Effect of GA» or IAA at 18 ppm. on tho proportion of the

nlcro-nutriontz Fo,Hn,Zn & Cu az rolatod to tholr total
amountz peor soodlling

Iroatmonts Yo Hn Zn Cu
R.d.=n IP.u.n [R.d.s P.o.x |R.d.2 |P.o.z2 |R.d.= |P.o.=
Control | 58.7 | 53.4 | 22.8 | 24.6 | 9.6 | 18.7 | 16.8 | 11.3
GN> 52.9 | 53.8 | 24.1 | 25.5 | 18.3 | 12.2 | 12.6 | 3.3
Inn | s8.0 | 45.8 | 24.1 | 27.4 | 18.4 | 12.6 | 14.8 | 14.9
S. sanpla | 46.8 22.6 11.3 28.0
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F.e. ruect O soaking apricot seeds cv. El-Amar in some growth

regulators on germination and seedling growth behaviour :

As has been discussed in the first experiment the growth regulators gibberellic

acid ( GA, ) and Indole-acetic acid ( IAA ) greatly affected different aspects of
germination of apricot cv. EI. Hamawy. These effects were more or less related to
the effects of growth promoters ( i.e. GA, & IAA) on different reactions leading
to starting the germination and the appearance of both the radicle and plumule. In
other words, the metabolic activity was altered during germination process of El-
Hamawy apricot seeds.

Accordingly, it is of interest to extend the previous study to include El-Amar
apricot. The common local cultivar is mainly propagated by seeds. Germination of
this cultivar seeds generally needs long period in addition to low percentage of
germinated seeds under local natural conditions in the apricot cultivated regions.
Also, with this cultivar two other growth regulators were used, i.e. Maleic hydrazide
( MH ) and cycocel ( CCC ). Growth regulators were used separately or in
combinations as previously described. Seeds were soaked for 24 hours in different
assigned growth regulators and in their combination, as well as other group of seeds
was soaked in distilled water as control. Then treated and untreated seeds were sown
in the previously described sand culture and the following data were recorded :

1- germination percentage and rate index .

2- seedling growth including root & stem length and number of leaves as well

as fresh and dry weights.

3- Organic components i.e. total carbohydrates, total soluble sugars and
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protein fractions, total amino acids and content of some Macro- and

micro-nutrients.

4.2.1. Germination criteria ( Table 10 ):

It could be revealed that different growth regulators affected the germination
percentage during different periods of seedling emergency, and the total of
germination percentage as well as germination index ( mean days required for
germination ).

It could be noticed from the data that some treatments greatly minimized the
total germination percentage ( GA,, 5 ppm CCC, 5 ppm ). Many other treatments
slightly lowered such percentage ( IAA, 5 and 10 ppm; MH 5 ppm and ccc + MH,
5 + 5 ppm ). The most reduction effect was gained by soaking apricot seeds in 5
ppm GA,. On the other hand, many treatments slightly enhanced the germination
percentage ( GA,, 10 ppm; GA, + IAA, 5 + 5 ppm ). Many others greatly
stimulated such percentage ( GA, + IAA, 10 + ppm or 5 + 10 respectively ).

These data indicate that different growth regulators affected the germination
percentage through their effects on the metabolic process of the germinated seeds.
The retardant effect of some treatments exhibits their effect on both the metabolic
and seedling emergency, while others stimulated both processes. As most treatments
minimized germination rate index, the most pronounced one in this respect was GA,,
10 ppm . The role of GA,, IAA, CCC and MH on germination process was also
recorded by many workers previously mentioned by Makarem, 1978 and Khalil, 1978

in some fruit varaieties .



8182 E'ES J'50 g'82 a’sa 8°st a3 HH+030
B56°67 8°'GS €'88 E°87 " 98 L°ST . HH
2L 8T L' TH B'S8 E'ET 4780 L°S1 S 330
8L 6T 999 E'EQ B8°SE E'EY 0°'sy OF+87
88" 4T mwmm E'E3 8'St E'EZ 8°ST | S+071 -
PyI+ 83
S8°67 T'0L 2993 L°IE 2" 9% B°ST BT+S
8’87 €'8S £'83 3°ST 4’93 E'8BT 5+8
6167 S'ES £'SG 002 9'5% E'ET a3
Gy
2L LT LT8R 8*'ss L'TT 'St 0°8Z S
6% ST £'85 E'EQ £'ES e'en E°EE CT -
g9
£49°0 ¥'BE 8'S0 8°62 &'10 L°TY 5
S22 295 8'ct 8°'BzZ 8" U7 L9} 0 [oJd3U00
X3pur| uojjeu . )
S3°x uorj|-jwasb 3o O EC St EF Ml o
—RUTWIY| 7% [v30L Buyseos aagje sfieg sS3usHieaJ]

* BII231J0 uoljruiwaal vo zaojvinfea yimoab awos

ur spaes joorade aewy-13 ‘a3 jo Bupeos Jo 129337 :( O ) 2192l

v

Zs



4.2.2. Root length and number of lateral roots: ( Table, 11)

The followings could be revealed :

a) many treatments reduced root length and number of lateral roots, while

others increased such parameters as related to the control treated seedlings .

b) IAA at 10 ppm or GA, + IAA, 5 + 5 ppm increased root length and the
formation of lateral roots.

¢) GA, + IAA, 5 + 10 ppm greatly stimulated lateral root formation.

d) CCC + MH, 5 + 5 ppm reduced the root length and the number of lateral
roots. Also IAA affected the initiation of root and the elongation of root cell.

e ) It could be noticed that GA, at the rate of 5 ppm combined with TIAA at

10 ppm has a synergistic effect on lateral root formation.

Table (11): Effect of soaking of cu. El-fimar apricot seeds in some growth regulators on

root length and number of lateral roots per seedling at the plumule
emergency stage .

Ireatments |CO7trol|  Gas [ Ina GAs + 1aA ccc [ mu  [cccem|
S |18 | 5 | 18 [ 545 |5e18 [18+5 |18018| 5 | 5 | 505 |
Root length|9.6 7.7 [8.8 |6.9 [18.6 |18.6 |9.1 (8.8 |8.6 [9.4 |7.9 |5.5

Ccm. ) +1.43 [+1.65

No.of late—|25 22
ral roots +5.13 |+5.68

+1.79(+1.21|+8.82|+9.97|+8.51|+8.17|+08.75(|+2.82|+1.83(+1.66

22 22 38 27 36 27 29 24 i8 15
+4.16|+6.16|+5.45|+4.48|+3.37(+3.53|+2.42|+4.76 | +4.75|+4.72

Concerning the effect of different growth regulators on the root length and
the lateral root formation as shown in Table (11) it could be shown that the auxin
was the most effective in this respect. It gives the highest length and more lateral
root formation followed by its combination with GA,. While the growth inhibitors
CCC and MH separately or in combinations significantly decreased both the two

characters.

53



These recorded observations could be attributed to variable changes in the
endogenous hormones under the exogenous application of experimented growth
regulators. For example the exogenous applied IAA is known to increase the
endogenous cytokinins ( Hradilik, 1973 & 1974 ) . In turn, increase of endogenous
cytokinins led to increase in the lateral root formation ( Deviin and Witham, 1983

and Wanas, 1992 ).

4.2.3. Effect of the growth regulators GA,, TIAA , CCC and MH in the

assigned concentration and different combinations on seedling growth of
apricot cv. El-Amar.

4.2.3.1. Stem length (Table 12) and number of internodes:( Table, 13 )

It could be stated that different treatments with GA, , IAA , CCC and MH

or the combinations with each other affected seedling stem length during different
periods of growth. Most treatments enhanced the stem length over the control ones
during most periods of growth. After 72 days from soaking, CCC 5 ppm treated
seedlings possessed the taller stems over any other treatments. At such date most
treatments stimulated the elongation of stems as compared to control ones, as most
treatments regulate the rate of stem growth during different periods of growth.
As stem length was affected by different treatments, the internodes number
was also changed. It could be mentioned that most treatments lowered the number
of internodes. Thus, it could be mentioned that different treatments seemed to
stimulate the internode length rather than increase the number of internodes. The
only exceptions are those treated with CCC at 5 ppm and MH at 5 ppm. This

indicates that CCC affected both internode number and the length of internode
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which resulted into higher stem elongation ( Table 14 ).

4.2.3.2. Number of leaves: ( Table, 15)

It could be stated that leaves number showed the same trend of internodes
number, as most treatments slightly retarded leaf formation under the control level
after 72 days from soaking. However, some treatments stimulated such production,
as CCC at 5 ppm seemed to increase leaves formation. MH also gave the same
stimulatory effect.

It could be also mentioned that different treatments influenced the rate of
leaves formation during different periods of seedling growth, as many treatments
stimulated early formation of leaves ( GA,, 10 ppm; IAA, 5 & 10 ppm ), while other
treatments retarded such early formation of leaves ( CCC or MH at 5 ppm or the
combination of them ). At present, ongoing research in this field has shown that the
stem length as well as all other vegetative characters were markedly by affected the
experimented growth regulators ( i.e. GA, , JAA , CCC & MH ).

The stimulating effect of GA, on stem height, internode length, leaf area, etc.
of apricot cv. El-Amar seedling obtained in the present study was also recorded by
many workers in other plants e.g. Omar, et al., 1985 a,b; El-Zawily, et al., 1985 b;
El-Zawily and Zayed, 1985, Okasha, et al., 1985; Zayed, et al., 1985 a & b; Sakr, et al.,
1986, Ibrahim & Khafagy, 1990; Wanas, 1992 and El-Desouky, 1992 ).

The effect of GA; on internode length may be clearly and intimately explained
by studies carried out by Schwabe, 1976 ; Pouts, et al., 1982, Ingram, et al., 1983; Reid,
et al., 1983; Potts and Reid, 1983 and Ingram, et al., 1984 . They reported that there
are at least five major loci, Le, La, Cry, Na and Lm. Genes at these loci are

interacting to determine the internode length in the garden pea. Genes at the first
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four Loci produce the variations in internode length. Their effects were similar to
that of the applied GA, . The genes Le and Na directly influence GA, metabolism.
Le gene allows the conversion of GA, and results in the tall phenotype while le plants
are dwarf. The Na gene block the production of the biologically active GA, resulting
in the extremely short nana ( genetic line of pisum ) phenotype being produced.

On the other hand, the obvious significant reduction of growth (i.e. stem
length, internode length & internode numbers ) which is recorded in the present
study with the application of CCC ( one of anti-gibberellins ) was formerly recorded
by Pous, et al., (1985) using three phenotypes of pisum. CCC is known to inhibit the
biosynthesis of gibberellin ( Dalziel and Lawrence, 1984, Rademacher, et al., 1984
and Hedden & Graebe, 1985 ) .

The dominant effect of IAA was generally stimulation of measured growth
parameters. It is not surprising that IAA stimulated stem length in addition to
increase of internodes length and numbers. IAA, has been reported its effects on cell
wall structures and the osmotic and water potential in the cells of IAA-treated
organs. These established effects among them are the substitution or alteration of
bonds between different components of the cell wall. Since, after IAA treatment the
weak hydrogen bonds would be the dominant bonds in cell walls, hence, the
elasticity of walls would be increased. In addition to the synthesis of de novo
enzymes of modifying cell walls; the increase of osmotic potential in IAA-treated cells
has been reported, ( Devlin and Witham, 1983 ) .

| As for the anti-gibberellin CCC affected the growth process ; also MH, the
antiauxin showed its inhibitory effects on apricot seedling growth. From numerous
experiments, it is known that the initial growth inhibition later disappears or

changes into stimulation ( Dostal, 1967) . It could also be shown in the present study
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that where the application of both CCC or MH in the all assigned concentrations
used showed a tendency to reduce the rate of the morphological growth of apricot
seedlings, during early periods of growth , however, this retarding effect was
desappeared completly and replased by stimulatory effect later periods of growth .

Also, various aspects of vegetative development of many p]ants are controlled
by growth regulators in the environment, other plant growth regulators are widely
applied to induce favorable changes in germination, vegetative and reprodutive
characters of many plants ( Lang, 1957 ; Lang & Reinhard, 1961 Phinney & West,
1961 ; Stuart & Cathy, 1961 ; Rikin, et al., 1978 ; Webber, et al., 1979 ; Seele & Powell,
1981 ; Walser, et al., 1981 and Mousdale, 1983 ) .

4.2.4.1. Fresh and dry weights of seedlings at 30 days : ( Table, 16 ):

As the different treatments affected the germination process their effect was
extended to the growth criteria of the resulted seedlings. Many treatments retarded
the growth of different seedling parts, while others stimulated the growth of such
seedlings . Most treatments with GA,, IAA, CCC, MH or the combination with each
others reduced root fresh and dry weights under the level of control one, while such
treatments increased fresh & dry weights of cotyledons, but shoots showed unregular
trends in this respect.

This could be discussed on the bases that most treatments seemed to have
a regulatory effect on the reserved food in cotyledons and that affected the
translocation of such foods to the developing roots and shoots. Also, it was
concluded that most treatments with growth substances affected root growth by
minimizing the translocation of nutrients from cotyledons into the developing
radical. It must be mentioned that fresh weight took the same trend of dry weight.
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According to the above mentioned results percentage distribution of fresh and
dry weights of different seedling parts as related to whole seedling was also changed.
Thus different treatments regulate seedling growth in addition to their effects on

various seedling parts.

4.2.4.2 Fresh and dry weights : at 72 days ( Table,17) .

It could be stated that many treatments minimized fresh weight of whole
seedling ( GA, & IAA at different rates ) while others greatly increased such weight
( CCC or MII at 5 ppm ). This indicates that different treatments affected the
growth of seedling after 72 days from sowing. This regulatory effect was related to
themodification in the growth of individual seedling organs (root, stem or leaves ).
Many treatments increased root, stem and leaves fresh weights ( GA, + TAA, 5 +
Sand § + 10; CCC or MH at 5 ppm ). It could be revealed that CCC or MH at
the rate of 5 ppm reduced the percentage of root fresh weight and increased those
of stem and leaves proportions as related to whole seedling. This indicates that CCC
or MH at 5 ppm increased fresh weight of different seedling parts at 72 days from
soaking, but such increments associated with a regulatory effect on the percentage
distribution in different seedling organs, as the most proportion of fresh weight was
due to the higher increments in stem and leaves.

Accordingly, it could be stated that CCC or MH at 5 ppm exhibited their
stimulatory effect leaves on stem and leaves more than other on root. Very slight
effect was noticed with other treatments on root, stem and leaves fresh weight
proportions, as the changés in fresh weight proportion of different seedling organs
were limited as compared to corresponding ones of control in most cases.

The same conclusions were also shown with regard to dry weight, as most
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treatments regulate dry weight (as gr/seedling) or the distribution proportion of dry
weight in different seedling organs as related to the whole seedling. Accordingly,
root shoot ratio was also changed.

From the different foregoing results, it could be revealed that different
treatments with growth regulators exhibit their regulatory effect on plant growth
through their effect on different organs which changed from one to another. In
other words, GA,, JAA, CCC and MH or combination with each other have a great
regulatory effect on the formation of different seedling organs and that affected the
growth of whole seedling.

The effect of some growth regulators on dry matter accumulation in some
other plants was reported by many workers (e.g. Ibrahim and Khafaga, 1986; Khafaga
et al., 1986, Ibrahim and Khafagy, 1990 and Wanas, 1992) .

4.2.5. Carbohydrate fractions in different seedling organs: (Tables, 18 a

[

b).

The followings could be revealed:

a) The change in total carbohydrate concentration in whole seedling after 72
days was more or less very limited in most treatments. However, many treatments
reduced such accumulation (GA, + IAA, 5 + 5 ppm).

b) It must be mentioned that all treatments greatly reduced the concentration
of reducing sugars, however, many other treatments increased non-soluble ones
(CCC,MHorCCC+ MHat5or5+ 5 ppm). CCC or MH at 5 ppm of each
increased the total hydrolyzable carbohydrate (polysaccharides).

This result indicates that all treatments exhibit their regulatory effect on plant

growth through their effects on plant metabolism, as CCC at 5 ppm greatly

65



99

Bujpees sybjen fag
= Bujrpeas ojoyp =

Buypeesqunowe [v30]

A HH
98°49%| BS'AST| @S°66T| @S°2ST| £5°@S | sz's@ | sziier| s2'ee | serenT SZ'ZST| SZ°89 | SL'BL | 9Z°66 | S'9ET | SZ°lk | S4°25 | E@'BT | S2°ST | @@'TZ | BA@'TZ | &S Hwo

E6°ZBT| BS'BLT| SZ'STZ| SA°THT| SS'EBT| SL°66 | SZIET| S2°89 6E°6L | SL'BL | BE'WEB | BS'EL | B¥'T9 | BA'E9 | B@'E9 | BS'2ZS | 96'2T | 52°'ST | @e@'1Zz | @1z § HH

Z5°'B6T| SZ'STZ| SZ'W6T| SL'THT| 9T°STT| @5°9ET| BS'STT| @s'1e | se'es SL'BL | S4°BL | SZ'OTT| 1S'6L | BS'EL | BE'E9 | @S'EL | S8'ZT | S2°S@ | S4°ST | S4°9€ s 30

BL'¥IT| SZ'ELT| SL°WBZ| BE'9ZT| 2B'T6 | S5.°66 | BE'9TT| SL°45 | 68°Z2 BS°E. | SL'BL | SZ'89  ET'@S | SA'9E | B@'E9 | BE'EY | B8'ZZ | SL°9E | SL°ST | S2'S@ |@1+8T

99°ZLT| BB8'68T| SZ°STZ| BE°9ZT| BE'26 | SL°BZT| SL°BZT| S2°9€ | Sz'es | sz'e9 | es'¥e SZ'68 | Z8°25 | @@'ZF | @S°ZS | SZ'89 | Z¥'LZ | SZ'9Z | @8'Zk | B8°TZ | S.@T| wI

-

BI'SST| S2°Z9T| 88°68T| SL°8ZT| B6°28 | @8'SAT| S2°'66 | @s°2zs | zz'29 SL°.5 | SZ°6B | SZ'B9 | ET'SP | SL'9E | SZ'lF | S2°'25 | 66°TZ | @@°'1Z | @@°ZF | BS'@T | @1+5 w

E¥'66T| SZ'9EZ| SZ'¥6T| SZ'TET| ZT°9ET| SZ'ELT| BS'SET| @8°E9 | 22°€9 BE'E9 | S4°45 | SZ'B9 | 4B'SE | SL°9E | SZ°9Z | @@'Z¥ | 6E'LZ | S2'9Z | @S'IE | 52°92 | &S

T9°96T| B8"TEZ| B8'6BT| SZ'TIET| E@°2ZT| SZ'ELT| eS'STT| S2°'9¢ | s5°'69 SL°L5 | BS'EL | BS°¥6 | ST'EP | BS'TE | SL°25 | S2°25 | 6£°92 | 52'9Z | SL'ST | SL'9E 8T

W]
£9°ELF| SZUELT| S2°WBZ| SLTRT| 25°TOT| S5.°66 | SLTHT| @8°E9 | stz | es'es | ee'es SL'BL | TI'SE | BS'TE | @S'TE | SZ'2F | 68°LE | @8°2F | @S TE | @S'TE 5

Z2°98T| BS'BLT| SLEVZ| SZ°ZST| T@°l6T| B8°SET| B5°SLT| ©5°2S | TZ°6L | @es°El SZ'B9 | SL'66 | ZZ'PL | BS'TE | BS'ZS | @S'EL | 46°TE | @@'Z¥ | S2°ST | S2°9Z eT

85°.67| BB'6BT| SZ'9EZ| SZ'ELT| 92°¥BT| SZ'@TT| SZ'68 | BO'SAT| 9Z°E6 | Si°BL | 8@ LFT SZ2'89 | 64'29 | @8°ZF | @S"9ET| BS'TE | Sk'BE | SL'9E | @S'BT | SL'9E §

P ¥ET| BB'BTZ| SZ'STZ| BS'AST| SL°¥6 | S2'THT| 88°2F | S2°25 | ¥9°66 | 52'@9 SZ'ELT| S2°66 | WL'6F | B@'ZF | SZ'2F | B@'E9 | T6'6F | 52°9Z | B@'92T| SL'9E i [1osus)

"1 poas ‘fipoes "jipess “lipeas “Eijpnes ooy | *wdd .
son

o ve| wo3g o0y .51 soneo]| waig ooy TR seava]| wa3g 300y o1 sonwe]| wayg ooy o seawe]| wa3g ¥ _3sqng

eywapfiyoqaea [wyof e3eapliyoqaes e[qez]oJphiy sJefins e[qnjos [ej0l saefing Bujonpes—uoy saefinge  Bujonpay FjuSe W]

( 4e33ew fiap *ab sesconib -Bu se pesssadxe )
* ynoab Bupppess jo abeys e[ ey 3¢ Buj[pess
S[oym oy3 03 S¢ [[on se suebio JUSIGJIIP U] SRUSIUCD UOTIORIF EIRIPHYOqIED UO saoye[nbod yynolb owos uj spees joojade Juwy-[3 a0 Jo Bupyvos jo 3003y : (v "BI) OIgel



L9

HM
¥o'Z8Y) ¥9'ES | 96762 | whBT | 22'@€ | 62T | W2'6F | zz'6 | ee'vs | 98'1s | szrev | zz'e | seree 6¥°9% | 68°2 | 92°9 | 96'6T | 9€'S | ST'E | 9€'Z | &5 |
Z6°65F| T6°68 | EZ'TS | BL'BT | 25'96 | ¥Z'@S | $Z°'IE ¥8'6 | BF'96 | L9°6E | 66°6T ¥.'6 | B9'ES | EL'TE | 66°HT 9%'9 | B82°ST E6°L 66" ¥ Bz | 5 HH
69°E1Z| BB'TET| ¥B'6S | EE'2ZZ | 96°EZT| €9°eB | 28°'sE 9%'¥ | 2,68 | SZ'BF | TI'FZ | 9E'LT | @6°SL | EB'SP | 62°6T | @5°1T | EB'ET zZ'E Z8'¥ 6L'S | § 20
VE'S8 | 98°¥F | 26782 | TE'BZ | BS'LF | LE°SZ | 86°'ZT TE'6 | SL2E | 69°BT 98'8 | 8@'TT 9%6°2Z SE'6 S¥'9 | 91°8T | 18'TT SE'6 19'% s8'e |er-er
66°66 | 28°2S | SZ'EZ | S9'¥Z | @S'ES | ZZ°EE | ¥8'ET 6T°L | 2¥°9% | BB'BT | TZ'OT | 9%°LT | 65°6E | 2517 29°S | SE'ET | BB'ST £2'e ¥s'¥ TT'F | SBT| Wl

+

L3
T1°98 | Z8°%F | B6°BZ | 6€°6Z | 28'6F | 26°82Z | £8°1T 48°B | BE'LE | B6°ST 48'6 | ES'TT | B1°SZ | ZT'6T €2'S S.'6 | ez zZ1 B2'S S9°F LL°T | @1+S w
62°S6 | EL'BS | 26°6T | 65°9T | 98°S9 | 28°E¥ | e@'¥T 96°¢ | EZ'BE | 99'ST V'S E9°8 | BT LT ¥I'6 69°'2 TE'S | 6BET ES'9 ¥Z'E ZE'E | &S
Zr'EB | TI'ES | 98°9T | SP'ET | B6'ES | EB'GE | BE'ET 4L°E | 1S°6Z | BZ'ET 95'9 69°6 | TE'BT ¥Z L ST'S 26'Ss | ez'11 £8'9 @' 1 LLE 8T

wi
B5°89 | ¥Z°9E | 25°6T | 62°2ZT | @T°8% | 2B°8Z | sSS°ET 89°S | BS'BZ | BE'ST Z8°9 | BT°L | LB°ET 65'9 Z8'E 9Z'F | S9'HT 62°'B Z8'E ¥a'z 5
TP'EB | 28°TF | SP'FPZ | 68°2T | E6°LF | 9T°%2 | @9°LT 41'9 | B¥'SE | T6°9T S8'9 | Z2°¥T | S¥Uv2 ¥Z'L LZ's ¥9°8 | EZ'¥T 99°6 8s'T BE'E | OT

“vo
BE'TZT( S¥°L9 | ¥B'SE | 6E6T | VE'FP9 | SE'6E | WZ'ET | S2°TT | s5°25 | vitsz 8812z ¥3°2 | SL°BE | 66'FT | ¥Z°82Z ES'E | 62'BY | ZT'ET 95'T TP | S
6Z°26 | EL°LF | ¥B'BZ | ZLEZ | BE'WF | ZZ'2ZE 8% 69°B | BE'ZF | TS'ST | 22°97 | z@'ST | 19°€2 S5'6 5% 6¥'6 | 69°EZ 46'S | BT°ZT €5'S 8 |1exjuoy

*jipeas *11paes *fIpees ‘pIpess *j1pass wdg|
oroyn | "1 ( uayg jooy eroyn | ST weis ooy opoyy | T*UI| %S 300y opoyn | ®*"O1| we3s 300y opoun | *o"vO1| *=3s ooy —3sqng
e3eapfiyoqaes [w3of o3vapfiyoqaeo opqez]jophiy sxefins o[qnios [wj0f saefns buponped_uoy saefns  Buyonpey

43 03 s% [[on sv suebio jusIeijIp uj uojjoway @3eapfioqaes jo junowe w303 843 uo saoyeinbog y3moab owos uy

( Buj|pees/bu sv pesssadxa)

* Yymoub Bujipess jo abeys eyw] oy 3 Buj[pess epoyn

spass joojade Jewy-1g "o Jo Bupywos Jo 3903J% : (9 ‘BT) °I9°L



decreased the reducing sugars while such substances greatly increased non-reducing
sugars and total carbohydrate in most seedling parts.

¢) All treatments regulate the concentration of carbohydrate fractions in

different seedling parts.

d) The same trend was also concluded in the case of total amounts per
seedling organs.

Also, the effect of some growth regulators on total carbohydrate and / or total

soluble sugars was previously reported (Sansavini, et.al. 1988 and Gehlot, et al., 1989).

4.2.6. Protein fractions in different seedling at 72 days after soaking in
different growth regulators: ( Table,19,a ).

The following conclusions could be revaled:

a) Different treatments seemed to control the protein concentrations in
different seedling organs. Thus it could be concluded that the treatments with
various rates of growth substances affected protein synthesis in different apricot
seedling organs.

b) As a general the non-soluble protein was the highest in whole seedling
followed mostly by water soluble, salt soluble, alcohol soluble, while alkaline-buffer
soluble was the lowest one in this respect.

¢) Leaves possessed the highest concentration of water soluble protein
followed by root while stem ranked the third in this respect.

d) Root possessed the highest levels of salt and buffer soluble proteins
followed by stem and leaves which ranked the third in this respect.

The same conclusion was also noticed in the case of alcohol soluble proteins,



but leaves possessed the higher levels than stem. With regard to the non-soluble
protein; leaves possessed the highest concentration of such protein fraction followed
mostly by stem and roots which ranked the third in this respect.

e) The treatments with growth regulators greatly affected the protein
fractions in different apricot seedling organs, as it was shown that many treatments
increased water soluble protein in whole seedling ( GA,, 5 ppm; IAA, 5, 10 ppm;
GA, + TAA, 5+ 5 ppm; GA, + IAA, 10 + 5; CCC, 5 ppm and CCC + MH, 5 +
S ppm ). However, many other treatments reduced the concentration of water
soluble protein in whole seedling ( GA,, 10 ppm; GA, + T1AA, 5+ 10 ppm; GA, +
TIAA, 10 + 10 ppm and MH 5 ppm). IAA at 10 ppm possessed treated seedling
organs the highest water soluble protein in seedling different organs as well as whole
seedling while the lowest ones were gained by GA, + IAA, 10 + 10 ppm treated
seedling. This indicates that GA, at 10 ppm depressed the stimulatory effect of IAA
at 10 ppm on water soluble protein in different seedling organs when GA, applied
with TAA. The same conclusion was also noticed in the case of salt soluble protein
as the application of IAA at the rate of 10 ppm greatly increased salt soluble protein
in different seedling organs. However, GA, at the rate of 10 ppm + IAA at the same
rate greatly reduced the salt soluble protein and buffer soluble one in different
seedling organs as well as whole seedling. At the same time GA, at the rate of 10
ppm greatly increased the alcohol .soluble protein, GA, + IAA at the rate of 10 +
10 ppm stimulated the concentration of non-soluble protein in different seedling
organs. In other words, while it was found that GA, + IAA at the rate of 10 + 10
ppm reduced the concentration of water, salt, alcohol and buffer soluble proteins,
it was found that such treatment increased the non-soluble protein. Again different

treatments controlled the protein fraction accumulation in different seedling organs
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as well as whole seedling.

In this connection the regulatory effect of IAA & GA, on protein synthesis
was also demonstrated by many workers working on many plant species among them
are Burrous & Carr, 1970; Eeuwens and Schawabe, 1975, Millerd et al., 1978, Randall
etal., 1979 Thomson etal., 1979, Higgins et al., 1982, Schroeder, 1982, Sponsel, 1982;
Devlin and Witham, 1983, Schroeder, 1984 and Gehlot, 1989.

Protein fractions (mg / seedling): ( Table, 19, b)

As the different treatments greatly affected seedling growth, thus, it was
thought advisable to study the protein fraction as mg / seedling organs to explain
their effects as related to their growth behaviour.

As for CCC at 5 ppm. increased seedling growth, this increment was
associated with higher total protein accumulation in different seedling organs, also
CCC, at 5 ppm. treated seedling possessed the highest protein fractions either
soluble ones or non-soluble. All of treatments with various growth regulators
stimulated the various protein fractions in different seedling organs. It may be also
concluded that the effects of different tested growth regulators which applied
seperatly or with combinations with each other on seedling growth associated with
the great variation in accumulation of different protein fraction in various seedling
organs when determined at 72 days from soaking.

As a general, leaves possessed the highest amounts of water soluble, buffer-
soluble and non-soluble proteins followed mostly by those were found in roots, while
stems ranked the third in this respect. On the other hand roots possessed the highest
amounts of salt soluble proteins followed mostly by those of leaves, while stems

ranked the third in this respect. This means that the distribution of different protein
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fractions in various seedling organs were greatly differed according to the function
of the organ, and that may play a role in various physiological processes and finally
the seedling growth behaviour. In addition, the use of growth regulators affected
such accumulation and that reflected on the seedling growth behaviour through their

regulation effect on protein fraction assimilations.

4.2,7 Picture of total amino acids fractions ( free + bound ) in seedling
of apricot as affected by some growth regulators: (Tables, 20, a & b).

The following conclusions could be revealed:

a) Aspartic acid was by far the more abundant component in different
seedling organs followed by glutamine, leucine & isoleucine, alanine, arginine, valine
and histidine, while other amino acids (phenylalanine, aminobutaric and proline)
were the lowest. In addition, methionine was the lowest in this respect, as it was
found in very trace amount in roots only.

b) Leaves possessed the highest concentration of total amino acids followed
by those found in roots, while stems ranked the third in this respect .

¢) The great variable in the concentration of amino acids in different seedling
organs may be dependent on the role and the function of the organ which may be
lead to the variable metabolic processes.

d) It could be concluded as a general that growth regulators controlled the
accumulation of amino acid fractions in apricot seedling organs. Thus, it may be
stated that the tested growth substances under the conditions of this experiment
regulate the metabolic process of amino acids metabolism in different apricot
seedling. ( Singh et al., 1973 and Devlin and Witham, 1983 came to the same
conclusion) . This regulation may play a role in seedling growth, or associate with
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Table (28,a) :

different organs ax well az to the uhole secdling at the late stage of meedling growth.

(exprossed az ng/gr. dry matter)

Effoct of moaking of cv. El-fmar apricot moods In zome growth rogulators In amino acld Fraction contents In

Mmino Nolds Soeililen ﬂ;fxl.u\tlc :‘I!..;:::n. s;‘ﬂl”‘“ § feldle A.A. B;n;e ﬂr:o::l.'.ic Total
- _g _g v £ 2 : ﬁ B a anino
Pl or ]38 |2 13 )32 5 |4 2| actae
Treatments organa E '_5 i E -8 Y ™ g L E. -g E content
Substance| ppa. <« > 32 2 2 o i E = i+ ~
Root 15.81 11.29 21.45 1,13 39.52 | 24.84 22.58 |82.26 13.55 83.39 3.28 159.82
Control ) Sten 12.42 18.16 14.68 1 30.39 18.86 12.42 |83.39 n9.83 86.70 4.08 129.33
Loaves 29.36 22.58 45.17 ] 51.19 | 36.13 18.87 [B8S5.65 16.94 18.19 2.67 237.95
W.zeodling™| 21.59 16.45 31.43 8.36 44.89 28.06 18.35 [B4.11 14.24 87.35 3.12 198.75
Root 15.01 11.29 24.84 2.26 56.16 27.18 24.04 (B2.26 11.29 P4.52 6.18 187.87
5 Sten 1Z2.42 18.16 19.19 ] 47.43 16.94 1Z2.42 [B85.65 11.29 B4.52 4.08 144.82
Leavos 41.48 Z28.61 50.44 ] 56.16 46.67 10.02 |87.53 10.07 87.15 2.13 277.28
ke V.Seedling”| 29.70 | 21.83 | 39.29 | @.41 | 54.24 | 35.99 | 19.30 |P6.13 | 15.28 | 86.84 | 3.55 |z29.m1
Root 21.48 89.83 Z21.45 2.25 39.52 24.84 19.19 |83.39 21.15 B2.26 3.28 159.08
18 Sten 87.90 | BS.65 15.01 L ] 47.43 | 21.45 | 24.84 |B5.65 11.29 B4.52 | 2.48 |[146.94
Loaves 31.62 23.71 42.91 L] &7.59 48.65 14.12 |89.59 15.081 B9.59 2.88 248.39
U.Secd]lng" Z1.28 15.83 31.21 8.58 58,55 32.19 17.84 |87.80 16.20 86.54 Z2.81 Z0Z.19
Root 16.94 13.55 28.33 2.26 41.78 208.23 25.97 |83.39 13.55 B4.52 4.80 174.52
5 Sten a7.98 B5.65 15.81 ] 56.46 15.81 25.97 |83.39 11.29 81.13 41.808 148.21
Leoaves 36.13 24.84 42.91 9.83 49.65 42.91 18.87 |11.29 27.108 11.29 4.88 278.82
100 V.Seedling™| 24.94 17.95 | 31.39 | 5.29 19.49 | 33.81 | 21.77 |87.57 | 2P.18 87.29 | 4.61 222,94
Root 18.87 15.81 28.33 1.13 41.78 20.23 21.45 [83.39 Z28.53 83.39 4.88 i78.11
18 Steom 13.55 86.78 10.87 L] 56.16 2n.33 19.19 |85.65 12.42 n2.26 41.88 159.51
Leaves B5.65 33.00 44 .04 L] 49.68 | 25.97 21.45 |11.29 25.97 07.98 4.88 238.63
W.Seedling™| 18.37 23.69 32.69 8.28 49.14 25.34 28.98 |B0.13 21.78 85.61 4.59 |[282.59
Root 20.33 | 18.87 | 24.64 ] 29.36 | 33.88 11.29 |04.52 15.81 B6.07 | 5.75 |178.63
545 Sten 15.81 19.91 14.68 | 3.39 14.68 | 19.19 | 22.50 18.16 p4.52 | 3.20 |[128.12
Loaves 38.19 22.58 37.03 ] 42.36 33.31 12.99 |18.16 12.42 12.99 Z.n8 217.13
Ghs U.Saedllng" 24.63 28.08 29.41 a8.73 32.96 38.41 14.61 |D6.49 12,681 89.52 3.24 185.62
- Root 89.83 11.29 24.04 9.83 27.18 18.87 13.55 |84.52 11.29 04.52 4.8 130.84
o |sesn | Stem 13.55 | 12.42 | 10.87 | 3.39 | 65.19 | 16.94 | 25.97 | 12.42 | p4.52 | 4.8 [176.77
Lsavos 28.23 22.82 408.89 ] 51.94 38.94 28.33 |89.59 28.09 17.50 2.48 243.93
U.Saedlh\q. 19.44 16.83 31.33 3.42 47.87 24.22 19.37 |06.13 16.27 18.93 3.44 198.18
Root 11.29 16.94 | 28.23 | 2.26 39.52 | 24.84 18.87 |B2.26 11.29 84.52 | 3.28 162 .42
18+5 Steon 18.16 P6.78 11.29 2.26 56.46 13.55 28.23 14 B6.76 91.13 4.08 141.44
Leaves 31.85 25.41 42.35 ] 49.68 28.089 18.63 |18.16 18.63 89.59 Z.88 228.39
Ch +1n V.seedling™| 28.46 19.96 | 31.79 1.17 47.58 28.86 28.22 |85.58 13.94 86.29 2.94 i89.81
* Root 13.55 13.55 | 28.33 | 6.78 38.49 16.94 19.19 |B6.78 18.16 83.39 3.28 144.36
18+18 Sten 87.98 86.78 11.29 B 47 .43 16.94 24.84 |83.39 18.16 4.52 4.88 138.85
Leaves 31.62 24.84 43.47 L 44 .94 23.71 19.19 |86.78 28.33 18.16 2.08 226.94
V.Semdling®| 21.29 17.74 | 29.91 | 2.18 48.47 | 20.25 20.29 |986.18 15.16 B86.93 3.32 183.59
Root 22.58 18.87 | 31.62 | 9.93 49.65 | 22.50 | 24.84 |989.83 | 18.87 99.83 | 6.4 |211.98
cce 5 Stem 13.55 05.65 13.55 5.65 38.43 15.681 10.87 L 11.29 94.52 2 126 .52
Leaves 33.88 22.58 56.46 i 47.43 31.62 21.45 |13.55 29.36 87.98 4.8 268.23
U.Seedling™| 26.45 17.18 | 48.62 | 2.93 43.88 25.79 20.98 |99.83 22.58 87.89 3.21 219.67
Root 16.94 28.33 47.43 6.78 47.43 22.58 24.84 |96.78 28.33 18.87 3.28 234.71
1 5 Stem 89.83 87.98 12.42 | 9.83 36.13 14.68 22.58 ] a7.98 84.52 3.28 127.39
Loaves 36.16 16.37 36.13 L] 44 .94 46.29 16.37 |97.34 21.45 18.73 2.48 237.28
V.Seedling™| 25.85 | 14.66 | 31.38 | 3.48 42.38 | 34.89 19.34 |85.24 | 17.58 18.1S | 2.73 |286.89
Root 13.55 | 23.71 | 31.62 | 9.83 31.26 18.87 15.81 |#6.78 | 13.55 19.94 | 3.28 |186.89
ceoe 545 Sten 11.29 | 87.99 | 11.29 ] 39.43 | 13.55 | 18.87 [B85.65 | B6.78 84.52 | 2.48 |119.88
Loaves 17.82 | 34.42 | 39.11 L] 55.31 | 51.63 17.21 |87.99 | 28.28 14.75 | 4.8 |261.52
V.Seedling™| 15.38 | 25.81 | 38.22 | 1.74 46.57 | 35.78 | 17.24 |87.17 | 15.66 13.21 | 3.44 |212.22

A.A. = fmino aclds
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Table (28,b) ! Effect of soaklng of cv. El-Amar apricot sseds In

sona growth regulators on total amount of amino acld

fraction contents in different organs az well as to tha wholn seedling at the late stage of mesdling growth.

(exprossnd ax ng/seadling)

et N % SORRS S;fg{“"l feldic n.n. | Pamac | frometic | o
- _g. _g 8 E o :‘:1 g = anino
Treatments % -—E‘ E ,.g é E E E % g % 2 E P
SEpane " = uo w g 3 4 £ %] 6 - ° content
Subatance| ppm. < > 32 = < (t] * 5 = = 5 5
Root 82.30 81.78 03.23 08.17 05.9% h3.74 A3.4n 0.34 n2.084 Bn.51 0e.40 23.94
Control 8 Sten B1.28 b8.90 B1.42 " 03.72 BI.T—S— 01.28 (08,33 oB.o7 BB.66 0a.39 12.52
Loaves B6.67 85.13 18.27 L) 11.64 80.21 84.11 |B1.20 03.85 BZ.32 08.61 54.89
V.saedling 18.25 a7.01 14.92 8a.17 21.31 13.78 np.71 |81.95 B6.76 83.49 81.40 98.55
Noot 01.71 81.26 z28.780 80.25 06.32 83.83 nz.m_ 80.25 19.26 88.51 88.72 20,87
5 Stem B1.84 01.51 82.85 L] B7.83 BZ.51 81.04 |(PB.D4 81.67 08.67 a7r.71 21.47
Loaves 14.78 18.21 iB.88 ] 28.15 16.67 B86.72 |B2.69 86.45 BZ2.55 Ba.76 58.90
CAs V.Seedling 18,33 12.98 | 23.63 88.25 33,58 | 22.21 11.34 |83.78 9.38 83.73 82.19 |141.32
Root 81.46 | 1.6 | B2.52 08.26 | B4.64 B2.92 | BZ2.25 |09.39 82.52 8e.27 80.38 18.67
10 Ston BA.79 0 .57 81.59 L 84.75 B2.15 82.49 |080.57 81.13 88 .45 00 .24 14.74
Loavos a7.20 05 .16 09.07 ] 13.25 09.35 03.25 |p2.21 93.61 B2.21 00.64 57.15
¥.Seedling 83.53 a7v.89 13.98 08.26 2Z.64 14.42 87.99 [83.17 87.29 82,93 81.26 98.56
Root 81.53 81.22 | 81.83 08.28 | 83,77 | B2.66 | B2.34 |PR.31 81,22 B8.41 09.36 15.74
5 Stenm 2n.76 pa .54 81.51 n 85.39 81.51 BZ.40 |9B.32 81.90 B8.11 08.46 14.16
Loaves B7.56 B5.19 80.90 81.89 18.39 80.90 P3.70 |BZ2.36 85.67 82.36 B1.88 58.16
Ina V.Seedling 89.05 86 .95 12.32 82.99 19.55 13.04 00.60 |82.99 a87.97 B2.80 81.82 B8.86
Root 81.98 B1.66 | B2.14 80.12 | 94.39 | B2.97 | B2.26 |BD.36 B2.16 B88.36 DB.42 18.74
18 Stom 81.21 | 99.68 | B1.61 L] 85.p4 | B1.01 | 81.71 |P8.58 | B1.11 B8.28 | 99.43 | 14.22
Leaves 81.29 B87.79 18.12 L] 11.42 | 85.97 | B4.93 [B2.59 | B5.97 81.82 81.18 53.88
- |V.Seedling | B4.45 | 18.85 | 13.78 | 88.12 | 28.85 | 18.7S5 | £8.99 |83.45 | B9.24 82.38 | 81.95 | B85.96
Root 82,57 | 82.28 | 83.14 ] 83.71 | 94.28 | 81.43 |PB.57 | 81.99 Ba.p6 | PB.73 | 21.56
5o Stom 81.62 | B2.85 | B1.51 88.35 | B1.51 81.97 | 82.32 1 B1.84 20.46 98.33 13.16
Loaves B7.58 | 85.61 | B9.48 ] 18.53 | #8.28 | 83.23 |B2.53 | 83.89 83.23 | P4.49 | 53.97
cas V.Seedling 11.77 | 9.4 14.85 | 98.35 15.75 14.53 | 86,98 |P3.18 86.12 84.55 81.55 88.71
" Root 01.53 | 91.91 | 84.19 | 81.53 | 84.50 | 83.8S | B82.29 |88.76 | B81.91 81.76 {1 88.81 | 23.32
00 5418 Stom 81.49 | 81.37 | 81.99 | BB.37 | B7.24 | B1.87 | 82.87 L] 81.37 88.49 | 88,49 19.58
Leaves B7.77 | B6.P6 | 11.P4 ] 14.38 | #8.52 | BS.59 |BZ.64 | BS.7S 84.82 | PB.66 | 67.15
U.Seedling 18.79 09.34 17.22 | 81.98 | 26.12 13.44 18.75 |@3.48 | 89.83 86.87 | 81.91 |189.97
Root Bz.21 B83.31 | BS.5Z | BB.44 87.73 04.86 | B3.53 |PD.44 52.217 B88.88 | BO.63 31.76
1B+5 Sten B81.89 B8.73 | B1.22 | BB.24 B6.89 81.46 | B83.8S L] 88.73 Ba.1z | \a.52 15.25
Loaves 88,55 | B7.88 11.67 ] 13.69 | 85.76 85.13 [92.79 | ©5.13 82.64 88.55 | 62.91
on 4 I0N W.moedling™| 11,05 11.04 10.14 B0.60 27.51 12 .80 11.71 |83.23 80.87 B3.64 81.78 [189.92
. Root B2.10 B2.10 8l.20 n1.n9 094.91 82.73 03.89 |91.19 81.64 88.55 88.52 23.26
10418 Ston na.o1 nn.69 Al 16 n n4.06 .3z 0Z.54 |hD.35 n1.n4 80 .16 nA .49 14.13
Loaves Ba.P4 86.32 11.05 L] 11.19 §6.83 B4.00 |91.72 85.17 82.58 8B.71 57.79
V.Seedling™| 11.83 89.19 15.49 81.89 28.96 18.49 18.51 |83.16 a7.os 83.59 B81.72 95.80
Root 83.56 BZ.05 B4.90 n1.42 b6.48 83.53 B3.91 |B1.42 82.85 B1.42 B1.81 33.37
cce 5 Stew 84.15 81.73 04.15 81.73 11.77 B4.84 B85.53 T B83.46 81.38 x 308.47
Leaves 28.76 13.83 34.59 L] 29.86 19.37 13.14 |88.38 17.99 B84.84 BZ2.42 |164.34
VU.Seedling™| 28.47 18.41 | 43.72 | B3.15 47.23 | 27.77 22.58 |89.72 | 24.38 87.64 | B3.46 |236.45
Root 82.24 | 82.69 | P6.20 | 99.89 | P6.28 | B2.99 | B3.29 |BA.B9 | B2.69 82.39 | 88.42 | 31.85
H.H 5 Sten 82.15 p1.88 | B2.96 | B2.15 | B8.59 | B3.49 | B5.37 81.88 B1.88 | 98.76 | 38.31
Leaves 18,21 | 88.25 | 18.19 L] 22.18 | 23.32 | 88.25 |983.69 | 18.88 85.48 | B81.21 |119.58
U.Seedling”| 22.68 | 12.82 | 27.43 | B3.84 | 37.8S | 29.88 | 16.91 |P4.58 | 15.37 89.87 | B2.39 |168.86
Root e1.52 | 82,70 | B3.78 | B81.86 | B3.78 | B82.12 | B1.85 |PB.79 | B1.59 82.33 | 89.37 | 21.88
Stem 81.69 | 81.19 | B1.69 L] esS.77 | B2.84 | B2.71 |PB.BS | B1.B2 Ba. 98.36 i8.08
e Loaves 86.87 | 11.72 | 12.89 ] 18.48 | 17.59 | B5.86 |82.72 | B6.91 | ®S.82 | B1.36 | B9.87
V.Seedling”| ©9.35 | 15.69 | 18.37 | B1.B6 | 20.31 | 21.75 | 19.42 |B4.34 | §3.52 P8.93 | 2,89 |128,95
A.A. = fmino aclds Hydr. = Hydroxylic » W.seedling = Vhole Seedling % = Hon dotected



the control of seedling growth behaviour. CCC at the rate of 5 ppm stimulated
higher accumulation of total amino acids in seedling tissues. Accordingly, the
stimulatory effect of such treatment on seedling growth may be related to the highest
synthesis of amino acids especially in seedling leaves and roots. Such effect was
greatly variable within amino acid fractions, as some amino acids increased, while
others were decreased as compared to those corresponding ones of control seedlings.

e) Other substances, i.e. GA,, TAA, or MH at different rates either alone or
in combinations with each other controlled also the synthesis of amino acids as GA,
& IAA at 5 ppm have the same stimulatory effect on total amino acid
concentrations. Ilowever, such stimulatory effect was greatly different in the amino
acid fractions when compared with the corresponding ones of CCC treated seedling.
But, when GA, was applied beside IAA such accumulation greatly depressed .
Accordingly, GA, and or IAA suppressed the stimulatory effect of every one on the
synthesis of different amino acid fractions.

f) The same conclusions were also revealed when the concentration of amino
acids (mg/gr.) were turned out into the total amounts (mg/seedling organs).

g8) The great variations in protein fractions as the result of the substance
treatments were due to the great variations in the synthesis and the accumulation of

amino acid fractions, and the balance between such vital acids.

4.2.8. Nutrient changes during different periods of seedling growth:

Nutrient status in apricot seedling during different periods of growth as
affected by different treatments with growth regulators in terms of concentration per
one gram, actual amount per seedling, percentage distribution in different seedling

organs at 72 days from soaking and percentage increase or decrease as related to the
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maximum amount attained during the period of growth is shown in Tables (21,a,..&
e ; 22,a,..& d and 23). It must be mentioned that during early periods of growth,
the first 30 days (i.e. 7 days was considered as early stage of radical emergency and
30 days was considered as the stage of plumule emell'gency ) the status of the
nutrients was estimated in whole seedling as it was difficult to separate its organs,
also the main organ in such period was the large cotyledons, the stored organ.
During the later period of growth 72 days (i.e. late stage of leaves and branching
formation) the seedling was differentiated into root, stem and leaves, while the
cotyledons were either decayed in many treatments or in many other treatments were
still attached to the seedling without complete changing. Thus, the total dry weight
of seedling at 72 days after soaking may be decreased, or increased as related to
those were found during early periods of growth (7 or 30 days after soaking) and
that affected the whole amounts which were found in whole seedling according to
the amounts in the disintegrated cotyledons.

Also, the effect of some growth regulators on the uptake and accumulation
of different nutrients in other plants was previously reported by other workers
(e.8. Seth and Wareing, 1967 ; Saks and llan, 1984 » El-Zawily and Zayed, 1985; Zayed
et al., 1985 b; Khafaga et al., 1986; Ibrahim and Khafaga, 1986 ) .

Nitrogen: ( Table,21,a)

Nitrogen concentration seemed to slightly decrease from 7 to 30 days after
soaking and greatly decreased during 72 days. This decline was mainly due to the
dilution of the initial N amounts with the growth of the developing seedling. In
addition, during the later periods of growth such great decline was partially related

to the redistribution of N in different seedling organs and partially to the loss

7



amounts in decayed cotyledons which discussed before.

With regard to the N concentration in different seedling organs during 72
days after soaking, as a general, leaves possessed the highest amounts of N followed
by roots while stem possessed the lowest amounts. This is true with the actual
amount per seedling organ as well as the percentage distribution. It could be stated
also that different treatments with the tested substances greatly changed the N
concentration, actual amount per seedling, percentage distribution and percentage
increase during different periods of growth. It must be mentioned also that variable
tested growth regulators under the conditions of such experiment affected the
absorbed amount of N and that affected the nitrogen status in apricot seedling
during the various periods of growth. The most stimulatory effect on nitrogen
absorption was found when seeds were soaked in the growth retardant CCC at the
rate of 5 ppm. Also, MH (antiauxin) at the rate of 5 ppm had the same stimulatory
effect on N uptake by the developing seedling but that was less than the effect of
CCC. Such phenomenon was based on the total amount in whole seedling which
found during 72 days.

On the other hand, most treatments with growth substances seemed to decline
such absorption into very limited amounts, as whole seedling nitrogen content during
72 days was less than those found at 30 days and that related to the losses of
cotyledons. This leads us to the assumption that either IAA or GA, not only
decreased the absorption of N but also retarded the translocation of nitrogenous
compounds from the stored organ, the cotyledons, then to the developing parts of
the seedling. In addition, such growth regulators, as a general, seemed to disturb the
accumulation proportion of N in different seedling organs during 72 days after

soaking, when compared to the corresponding ones of the control seedling.

3



6L

Bujpeas » ybjea fiag
fuj[peas, junowe [€30L -

- Bujpees eroyn = [PSIT'A

E'EB 8'ear 8'88 E'69 S'ET z° L S'1Z 6% 6°Z e 8'SzZ 6zz | E'SE L'EF 16T S'IE 8 9 S'6F 5+5 Hid+ 320
8'8et 118 1 5472 T°89 6%l 6°9T 1'8E 5'82 S'¥ 'S B'BT E'8T ¥¥E 88k 16T 1°8E E' ¥ S'¥F S W
g'eet 9'19 145 6°8L L'ST ¥'ET 9'6E 1'82 z'9 E'S ¥¥Z 9'ZZ B'9E 6'Sk z'ez S'EE E'TF 8 9% S 209
619 e-ear 9°S6 4°E9 T°ET F A >4 89T Let z°z 6'E L2 6°SZ S"ZE T ZF z'1z 9'¥Z 1°8% 8'1s a1+81
6°18 8°8at L¥6 E’6S 9'ZT 1°8Z 6'6T 8Tt 4 9'S E'¥Z e'Ez E"¥E B'Z¥ Z'Ez 5°8Z Z'vr E'Sk 50T Wl
"
9°zL €' 8at 6'S6 2'29 9' 21 2'6T £'6T 1341 ¥'E B'E 9'9Z §'s2 9'¥E L'E¥ €'6E yzz avk 5'8s a1+s
(L]
[:38 73 e’ ear Z°'86 8°E9 S'ET Lz E"9T ¥ et z'z L'E S 3 i 4 6'EE B Tk 2 862 8’ er 1°6¥ S5
282 8' 88T 9'¥8 z'z9 z'91 9°1Z 8 ¥l zZ'6 ¥z Z'E g8'set 6'ST 8°'SE T 8k 8Lz 8'8E 5'Sk ELP 81 ’
wy
8'sk 8°'eat 53 7 s°89 6'ET S'LT E'¥T g6 | 82 52 Z'1E ez Z'9E 6" 9% 1'E2 1°8Z g es E'¥S S
9°85 8'eat L'68 ¥ E9 £°9T €82 €°ST L'6 s'Z T'E 1°92 ¥'EZ Z'¥E 6'TF ¥'Ssz 592 5'Sk 8" 9% et
w3
888t E'¥6 S°E6 869 LWl 5°ST Z'e2 z'9t ¥'E 9°E 6'1Z 212 LT2E 5°Sk 3 - 4 9°2ZE e 9% 8" Lv S
29 8'ear ¥92 ¥'E9 ¥ 2T z'vz E'ST L'6 6T L'E 9°¥Z B8'BT ¥'2E 9'2Zk '8z B'¥Z S'S¥ S°Sk e [onuey
zL BE P sanwe] wa3g jo0y |"[pPeeS | senweT | w35 300y r[peas f| ssawe] | wag 300y
sfiep sfiep |™ sfiep sfivp wdd seourysqng
=fi
Bupmos amy je sfieq P 2L sfiep 22 BE L sfiep Z2 BE 2
enpen 3saybiy oy3
0} pejR[ed Ev esveJouj ¥ UoFINQIIISIP X Bujypeas/bu junowe [w30] 3ybyon fixp* ab/bu uoj]jesuscUC) SJUSN}WeIL
ebosy N *'1Z

« y3moaB jo spojaad Jusiejjip Bujanp smels JUSFIIM-OJOVE Guos UQ saoje[nbad yjmoab owos uj speas joojade Jewy-—[g ‘ao Jo Bupywos jo 309351 (PR a'q‘e’1z ) e19%l



Phosphorus: ( Table,21, b))
The following conclusions could be revealed:

a) As a general, phosphorus status increased gradually during different
periods of seedling growth. Thus, the highest proportion was found at 72 days after
soaking in different treated seedlings. This indicates that the developing seedlings
required additional amount of P beside that which found in cotyledons. In other
words, the stored phosphorus in cotyledon of apricot was not sufficient for
maintaining the developing seedling and additional amounts must be present in the
germinated medium of apricot. This also indicates that phosphorus application in
the medium of apricot plays an important role in germination processes of such oily
seeds . The absorption of P seemed to occur during early periods of growth (the
first 30 days), as it was found, higher proportion of P in seedling from 7 to 30 days
after soaking . During such periods the absorption of P seemed to reached into the
maximum mostly and reached sometimes into more than 90 % under some
treatments.

b) As in the case of N the highest proportion of P was found in leaves
followed by those found in roots, while the lowest one was found in stem at 72 days.

As phosphorus plays an important role in photosynthesis beside respiration,
thus the amount of P in leaves was higher than that found in roots, while that in
roots plays an important role in the energy transport which affected the absorption
of different elements during the active salt absorption phenomenon, thus, the
amount in roots exceeded those found in stems. According to the above mentioned
information different treatments with growth regulators affected the growth
behavior of apricot seedling through their effects on the control of P uptake and

distribution in different seedling organs.
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¢) As in N, phosphorus status in CCC treated seedling greatly exceeded those
found in other treatments. Accordingly, the effect of CCC at the rate of 5 ppm on
the acceleration of seedling growth may be related to the higher absorption of P
which seemed to be more than the double of those found in control one which
accumulated in roots or leaves, i.e. affected both of photosynthesis and the
absorption of other elements and that led to exceeding of growth . MH also
accelerates the accumulation of P but in less amounts. However, other growth
substances disturb the accumulation of P in seedling without clear trend in this
respect.

The higher absorption P proportion occurred during the period extended
from 30 till 72 days in CCC treated seedling or CCC + MII treated ones . Most

of such absorption was directed mainly into the developing leaves.

Potassium: ( Table,21, ¢)

The behaviour of K was seemed to be more or less like those found in P
trend. Again the stored amounts of K in seeds was not sufficient to the germination
process of seedling, thus, it must be found in the germinated medium of apricot.
CCC and MH increased the uptake of K and that plays an important role in the
developing growth of seedling. The highest absorption rate occurred during the
period extended from 30 till 72 days under such treatments. In addition, other
treatments seemed to disturb the accumulation of K in seedling of apricot and that
play an important role in the control of seedling growth. The highest accumulation
proportion of K in leaves under different treatments indicates the higher needs of
K for the different processes in leaves beside its role in the cell and tissue turgidity

and leaf water balance.
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Calcium: ( Table,21, d)

The behaviour of Ca in developing seedling of apricot seemed to be more or
less the same of P and K under different treatments. As Ca is immobile element,
therefore any absorbed amount is translocated directly into the new formed
developed tissues. Accordingly, the absorbed Ca was accumulated in leaves which
possessed highest amount of Ca than roots, while stem was the lowest. The
continuous increase in Ca with advancing age indicates that Ca continues to be
absorbed with increasing the growth of apricot seedling. The presence of Ca in the
medium is very important for the development of the seedling. The variable need for
such development was controlled by subjecting the seeds under soaking of the used

growth regulators.
Magnesium: ( Table, 21, e ).
Changes in Mg status in seedling of apricot took the same trend of P,K and

Ca.

Fe.Mn.Zn and Cu: ( Tables, 22,a,..& d ).

Changes in Fe, Mn, Zn and Cu status in seedling of apricot during different
stages of growth were more or less the same trend of different macro elements. CCC
treated seedling was superiour in Fe accumulation. leaves possessed the highest Fe
followed by roots and the least was found in stem. Different treatments regulate such
accumulation greatly and that affected the growth behaviour of apricot seedlings
during different periods of growth. The higher of the growth rate is associated with

the higher Fe need by the seedlings.



It is revealed from the different foregoing results that different elements were
greatly changed by using various treatments. The balance between different elements
in apricot tissues takes a role for the control of their growth behoviour. Accordingly,
our study was extended to include the proportion accumulation of such elements
under discussion in the term of percentage proportion as related to the total amounts
of either macro- or micro-nutrients during different periods of growth of whole

seedling ( Table,23 ).

Ratio between members of macro-nutrients:

The following conclusions may be stated:

a) Nitrogen was the most dominant element with macro-nutrients, mostly
followed by K,P,Ca and the lowest one was Mg during different periods of growth.

b) Proportion of nitrogen decreased continuously from 7 days till it reached
the lowest after 72 days from soaking. At the same time continuous increase in
P,K,Ca and Mg occurred with advancing age. The highest increase was shown in K
as its proportion was more than the double at 72 days as its proportion found during
7 days. The change in the proportion of P,K,Ca and Mg was mainly due to the
absorption of such nutrients which differ in their rates. Accordingly, we considered
that the absorption of K exceeds any other element. The lowest rate of absorption
seemed to be in Mg as the increase of the proportion of it was in its lowest amount.

¢) Different treatments greatly affected macro-nutrients proportion as related
to each other and that related to the control of absorption rate by such nutrient.

This takes a part in the control of plant growth behaviour.
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Micro-nutrients:

Fe proportion was the highest followed by Mn, Cu and Zn was the lowest one
in this respect. This indicates that the need for Fe was the highest followed by
Mn,Cu and the lowest one was Zn. This leads us to the assumption that the balance
between micro-nutrients in apricot seedling may be as follows:

Mn was about the half of Fe,

Cu was about the half of Mn,

Zn was about the half of Cu

In other words, Cu was about the double of Zn, Mn was about the double of
Cu and Fe was about the double of Mn in seedling of apricot.

With regard to the changes in the proportion of micro-nutrients as related to
their total amount, it could be revealed that this change was very limited as those
found in macro-nutrients. This leads us to the assumption that the need or the
absorption rates of such elements during different periods of seedling growth
seemed to be more or less the same during various stages of growth.

Different growth regulators slightly affected the proportions of different
micronutrient to each others, as very limited changes were observed without clear
trends. However, such limited changes may take part in their controlling effect of

seedling growth behaviour.



68

Bupipess , yybren flag
Buypess, junowe [wo]

= w cBujppeeg e[oyp = ‘[peAE 'R

eat E'T9 Z'er S'T¥ 9°BE 6" 6T E'TIES 5°8ZZ Z°58zZ 9°S81 9'SZE L ETZ T°wi8 S'L¥9 S'zZe9 a’'zee 8°8as S'Z9% 55 |- H 22D
eat 6°6E S°SE s ¥'SZ S'4T 4929 9" 25€ S°6ST 9" 68T 8 asz v zzz 6°9TL e'ets 8'829 5'4Z8 5°285 5" Z¥S S HH
eat ¥EF B LE Z'19 PN +4 L arA s #1788 Z'6ES ¥ 16T 8'est S°Zet E°92ZE 8'BIB e‘ess 8°'sZ9 S° 456 S'Lv9 859 s 202
%14 8’18 6°99 T ¥r 94T E'BE 8'FIv T°EBT 6°2ZL 8°85T 8" 9€EE B &Z 6" 888 e ezL 571 8’586 S° .65 @ 2¥s | BI+ET
Bat ¥'SL B'69 6°TF ¥ 91 PANY 4 Z'ST¥ L 38 JAY 8- a9 T ELT 6°ZIE 6°682 - DA 2 8°ZE9 8" Be9 @°ses 8 ess 8°eLss S+81 Wil
eat E'TL 159 Z2'zZs 8°FT T'EE 6°Z8¥ 6'1SZ E'TL 9" 65T Z'¥PE 9" FIE £'8s8 [:a-114] 8’ S¥9 8’ S¥6 8°'eas 8°B2S | B1+5
o
8et 8‘es S'EL E°9S L°ET T'8E 2°99€ E'982 T'es E'BTT Z'TFE 9°692 9°L492 8'ees S 8% 5'zZ.8 5'419 5'Z6S 5+5
eat 9°E9 ¥ ZF E'LS E'9T ¥ 92 ¥ 26E 9°LZ2 6°¥9 6°¥8T L°252 9°891 2°9€6 8’866 §° 224 S'266 S°Z19 5'Zes ar !
W
eat E*S6 E'8BS 1°SS 98z E'¥C L' ZZE BT | ¥'99 s'8L S'48E 8'sest - A 8’ess 8°'569 8 ass 8'1es ' 25F S
eat 6°56 E"9S B8'ZS S'61 ez ¥°Z6E 182 5'9L B B88T Z°9E 6°'8ZZ 6°528 8’Bae 5°29L 5'SZ6 8559 8’ avv et
i .
eat L4°92 FAl 4 | A : rea B'6T 6°6EF 5252 Treat E"B 9° LEE E'¥6T : 4 7 5282 8592 8'ess 5° 282 8’ 8zv 5
eat 6°S8 Z°¥9 ¥'EF L 14 Z'e¥ 9° 428 1°Z%T L°ES B'TIET L7182 E"BIZ 8'ec9 8°529 [ B°S28 8'zZzs e’ers ] 1SRuo)
Ze Bt L il | wa3s ooy "[peegTn| senwe] Lt ooy ‘jpeas‘f| saawa] 38 ooy
sfiep sfiep | sfiep sfiep «wdd zaoueysqng
Bupnos sey e sfivg sfiep z2 sfep 22 | eE L sfiep z. ec Z
enpen 3saybry ey
0} pejv[eIST esvetouj] ¥ UOFINqIASTP % uc:_wnna\m&.:.ulu w301 3yByen fap:ab/b Wuoyenusoucy SJUSMITE]
‘v uoay ( w'zZ

+ yymoaB jo mpojaed Justajjip Bujdnp SMEs SIUS[IINU-OIOjM Swos uo sJoje[nbo yindib owos uj spees joojuade Jwwy—[F° a0 Jo Bupywos jo 329JJI (P ® a'q'e’'zz ) 19wl



06

Buyrpess , yybjem fag .5, 1peeg epoqn = C[PESS A
Bupppess , junowe (w30l

eat 5°Zs S°6E ¥ 6E E'BE E'Z ¥ ¥BE 6°61T 9°911 629 6°65T 18zt 6°8es B’ ZsE S°ZvE 8'esz -4 8'e3z 5+5 HH 30
eat E'6Z 6°ZZ 625 ¥z PANAS L'FEE 6°E6T 5'18 E'6S 67 L6 6°9 6°ZBE @°S8E S'ZEV S L¥F 8'eez §'481 S He
Bat 1 e L'BE 115 9Lz E"1Z 9'18¥ E"S8Z 6°6TT ¥°S8 67891 E'EZT Z'ELE 8°SEE 5°29%€ 5'Z¥S S'zaz 8'S5Z L] 229

1 Tz 6°6S B8 Li¥ 6°ZT 1 8r E"8ZZ 9°E8T ¥ 82 E'8B8 67857 @ ZeT ¥"SZF 5' 8% S'uz 5'L¥5 5°Z8Z '@z | @1+et

eat ¥'69 6°Sk L'E¥ 'z rAl 4 4 B 2¥Z 68T 6°62 1687 S"TLT Z°ETT 5°'9Zv 8" Z6E 5°42 §°455 S'ZIE 5'ZZz | ST W
*
est E"BL E" v 9'B¥ 6’21 9°BE L'6Z2 S'1TT S5°6Z L'B8 S'T19T 9° 88T 08 2% 4 8" S8 8292 8°'szZs 5292 §'64T | @1+5
“w
eet 6°¥6 6°89 Z°ES 6°ST 67BE L°T1LT ¥ 16 'Lz T'ES 8 E9T E'BTT E*65E 5°L9%€ 8°592 8’ 8Z¥ 8° 562 aesZ 5+5
eat ¥ as 6" LE 4Z9 E'ET 6°EZ L ) 6°TZT 6°SZ 9°9% S'ETE 8'EL 6" &Sk 8°BES 8°8sZ 5°Zvk 'Sz 8’8z 13 it

eat 9°56 B8'¥S 6°SS L 11 8'SZ 6°F¥ET e'se | esz 8°¥E 6°8ZT 6'ZL ¥ TVE 8’e9t B8°652 5'S8E 8’81z 5'LLT s

[21%)9 Z'¥8 E'2ZS E°BS 1°BT 9°€2 5841 5°66 8’8t Z'er 9°EFT 1°68 6°8BE S°ZE¥ S5°48E 5" Z¥E 8'esz 5L et
' .
eert 8" 9% 9°SE 19 B 8z 1°8T 9212 6°ZET E*S¥ ¥ 6E Z'est Sl B*Z5€ S°ZLE 8" SFE S'Z8E a8tz 5°291 S
eat e‘es E'2Z5 = P14 ¥'6T 9°EE 9°€EST 'z B°6Z 9'15 Z'SET ¥'88 ¥ EZE S"LIE S'L8E S'ZFE 5'esz | 8°'SeT e [os3u09
L BE 2 b | wa3s o0y ‘[pees | seawe] s ooy ‘[pees n| Seawe] wa3s jooy
sfiep sfiep | sfiep sfiep - wdd =aouwisqng
=fi sfie
Bupmos o3y sfieq wp 2L P 2L 8 L sfivp 22 8e )
Bujipess eroyn o3
03} peIR[eJ =W esweJOuj ¥ uojINGJIISIP % h_..:vehn\mn\.«:g 1oL 3ybyen n.u_....u\ua\s_u;g EJUSF POIL

+ sssuvbuey ( §'ZZ




16

Buypees , ybjen fag

* Bu L Buy J
Bup[poos, junowe (w3l - f1peeg S(oyp = Tpeesp

ear Z'6S E'¥F S°LE 6°E¥F 9°81 Pt 9°6T 6°ZZ L6 6°8E T°EZ 6°5S8 5'4S 549 5'2Z8 @'ss a'es S+S Hu+ 230
88T ¥ 6°8S E'B¥ ' 5°SzZ z°zs Z'sz LET E'ET 6°1E L'92 L°6S 8'es 528 5°'8et [-}-*2 8's9 | HH
eart E'B¥ L 2 2 4 9Tk S°BE 6°6T S'EL 9°68E E'8z 9'¥T S°SE 9'ZE E'89 a'es 5'Z6 S°Z6 8'e9 5§29 8 222
Bear 6°T6 L'z 8'er ¥9t B"Z¥ T°1E P Aat 'S E'ET 9°82 9z e S'es 5'8s 5'z8 5'1S S'¥r ar+a1
eat ¥ E8 6'69 S'6E S°ST 6 W 6" ¥E B°ET ¥'S L'ST 1'62 | 3 24 z'e9 e'es a'es a‘es 8'ES "} 1 4 S+aT w1
eat L 2 9°16 '8 86T B T E°ZE ¥zt ¥'9 S°'ET S'8E 9°6Z 1°8s 8°'S¥ 5'LS e’'es S'8s [ a1+s 3

o
eat 6°96 E'Se Z°E¥ 98z Z'9E L°82 ¥z 6°S ¥'et 8’z 9°1Z z'e9 8’'es S°'4S 5°z8 8'es -2 S+S
B8at a9 8'Zs L'BF 1z Z°6Z 1z Z°ET 8’9 6L 9°8z E'FT 6°E9 §'25 529 8'sL 8'es 4 at

Wl
88t 9°66 6°E9 5'Zv 6°IE 5'SZ PAS 24 58T | 62 E'9 9%z - =11 ¥ 29 e'es 5'z8 8'el a'e¥ S'8BE S
est S'E6 818 5°8s 5'8Z 6°8BZ L'BE 5°ST £"9 6'8 L°BZ 1°sZ 589 5'&9 5°26 55 8'es 8°es a1

“wd
8et L4752 6°LF 6' ¥ ¥ ZE B"ZZ LSk 5'8z -3 29 ot 9°¥E 612 W 5°45 @’ eat 526 STz 5'LF S
eat LEL 6°8S E°LE ¥1z Iy S'9€ 9ET B’ 1°ST 692 98T 679 8'e9 8’18 8'eet g'es 8'Sk ] [os3uc)
zL B8t 'y sanve] wals joof | ‘[pees A| seawe] w33s 300y “[pees p| saawa] ws Yooy

sfiep shep |® sfivp =fivp ~wdd seouw}sqnNg
Bujros awyge efivg sfivp z2 sfiep 22 8E 2 sfivp 22 3 <
enpen 3saybiy oy3
0} PEIV[eJ BV @SESJOU] % UOFINQEAISIP X% Buy [ pees/Bif junowe w30 3yByen RaprabsBr{ uopjwajuscucy s|juow}vaa]

coujz (2 ‘2



Z6

Bujrpees s 3ybyen fiag

. Bu @ . .
Bujipess , junows (w30 ~ " SEPEE RS Sl 2
eat 8'Z6 569 E'SE B'¥ | B°61 8'B1It Tk 6°ZS ez 5° 68T 8'ze E'¥6T | .S°Z2T §°SST 8"z @'Se6T AP A 5+5 H4+330

eat 8T L°BZ 1S 922z E'12 ¥ est 89 S'TF TZE L°19 T'E¥ T 5257 L TA 5°ZvZ 8°SkT @ sat S H
B8aT z'e9 Farl 4 ¥'1s B°BE B LT 97187 ¥ E6 6°SS E'ZE E° 68T 8°'s8 4891 S'zst 5°281 @’ Sez a°s81 LA P S 2923
8aT 416 z°59 E"L¥ 6°2T L¥E ¥°'S6 T°Sk z°a T'EE 5°¢48 229 T ¥ET b3 7A 4 57491 8" S8z S°SST §°ZZ1 | 81+81
88T 4°98 6°8S -4 4 ¥'67 L°BE 6°¥6 6°6E L1 L°9€ €'2Z8 6°SS a' ¥t 8'S¥T P A 5° 487 8" est 8°81T | S+01 Wi
8at F'B86 6°89 PAS: B°6T ¥ IE zZ'ert L'ES B'12Z 9°¥E 9°66 6°54 5'B6T @8°s6T 5° 467 8°'saz 8" 591 S'SZT | B1+S 7
oo
eat 9°86 z'Zs L'8s ¥ 6T 6°6Z 1°86 L°6¥ 8’67 ¥ 62 6°88 Z°1s 'S8z @88z e’'sat S'2e2 8’891 S°Z1T S+S
eat B'TL 9°¥S 689 k8- 14 6'ZZ 6°89 6' Tk AR 11 B°ST S'6¥ 9°LE ¥ 29T S°Z8t 8'SZT 8°est 88zt a8’ zZit et
L
B8aT 216 T°19 L°SS 6°1Z vz €'z £'er | 8'st Z'9t €'99 Z'vr @’EsT 5°26T 8°'s9t 8°BeT 8’ BeT 5°28T S
eat B8 E'69 6°¥S L8z E'¥Z 5°82 T'EF E"9T 1°6T 6789 S'¥S S°S4T 57481 S'Z¥1 5°Z91 8°'8zZT S°86T ar
LU
a7 s'es L°BF 5°99 - 14 8'st 8°zet 829 6°8T Ess £'Z8 L7 6F S°S9T 8° 86T 5°.ZT S'LET S LT 5287 S
eaT 6°Z8 Z'.5 5°SS E"9T 182 6°Z8 8’9 6°ET E'EZ 8'89 ¥ iv PAR 72 s'zez a'ert 8°SsT 5°LZT 8°'SsTt ] [ox3uc)
z BE A Lol ! wa3ls jooy | *Ppeas’p| seava] wa3g o0y ‘IpeSsf| seave] wa3s 300y
sfiep sfep | sfivp sfiep *wdd SAOURYSYNS
Bugmos Ja3ye sfieq sfiep z2 sfivp z2 8E L sfiep Z25 8 2
anpen 3soybry eyy
03 PeIR[Sx ST eSweIOU} X UoRINq ISP X Bujpees,/Bif junowe 301 3ybjon fiap: ab By uojjeajusoucy SIUSMITOI]

+ aaddoy ¢ P ‘Z2




£6

m.m_v.mm_n.mﬂ_m.wm_a.pw_ §5+5 _

ﬁw.ﬂa_ N.m_m.mm_m.um_m.pﬂ_ m.v_m.mm_m.um_a.m«ﬂ m.m_v.pm*p.mf w.N_m.vﬂ_m.mm_N.vﬂ_m.mm_ v.m_m.aﬂ_m.vﬂ_m.mm_n.ma_ HR+320
m.ma_ m.v_m.mw_m.nm_m.mﬂ_ N.N_N.Nm_a.mm_h.ﬂﬁ_ N.p_m.mm_m.mo m.N_m.mﬂ_Nva_m.Nﬂ_ﬂ.wm_ m.m_m.mﬁ_a.mﬁ_m.ma_ﬂ.pm_ N.r_m.wm_~.¢ﬂ_n.mm_m.mo_ S _ H{
m.ﬂﬂ_ m.v_ﬂ.mm_m.pm_ m.ﬁ_ N.m_«.mu_w.mm_ﬁ.ma_ n.m_p.ﬁm_m.ﬁm m.N_N.mﬂ_m.wN_m.Nd_m.N«_ m.m_ﬂ.ﬂﬂ_m.hd_¢.wﬁ_u.mm_ N.m_m.mm_d.ﬂﬂ_m.mm_ﬂ.mo_ 5 _ 920
m.mﬂ_ ﬂ.v_m.mm_m.vm_m.vﬂ_ m“f_m.wm_m.wm_m.ua_ a.v_n.mu_n.mm m.N_m.vﬂ_m.mN_m.vﬂ_N.mm_ m.N_m.ﬂH_m.pa_p.mﬂ_ﬂ.nm_ h.N_m.mm_m.Nﬂ_ﬁ.am_p.ma_mﬁ.ma_
m.Nﬁ_ *.v_N.ﬂm_v.Nm_m.mﬂ_ m.f_m.mw_m.mm_v.ﬂﬂ_ H.m_m.mm_ﬂ.m@ m.n_m.ﬁﬂ_¢.mm_v.vﬁ_m.mm_ m.m_m.aﬂ_a.mﬂ_m.«ﬂ_«.mm_ N.m_m.m«_ﬂ.mm_m.mm_m.pa_ S+8r| I
m.Nﬂ_ p.m_m.mw_m.mm_h.mﬁ_ m.v_«.mu_ﬂ.vm_v.vﬂ_ o.m_m.mn_m.mm ﬂ.m_ﬂ.pd_a.am_pJNﬂ_m.mv_ n.m_m.mﬂ_a.mﬁ_ m.m_m.ma_ v.m_m.mm_m.vﬁ_m.mm_m.nm_ 81+5 .uu
m.¢ﬁ_ m.v_m.mn_ﬁ.mm_m.vﬂ_ m.¢_m.mm_m.*m_«.ﬁﬁ_ a.«_n.mm_m.mm m.N_¢.mﬂ_m.wN_ﬂ.mﬁ_w.ﬂv_ m.N_a.mﬁ_m.mﬁ_N.mQ_m.mm_ m.u_m.pn_m.vﬂwm.vm_m.np_ 5+5
m.uﬂ_ m.m_m.mn_m.nm_m.ﬂﬂ_ h.v_m.mm_m.nm_m.wﬁ_ m.v_ﬂ.muﬂm.pm N.m_m.mﬂ_m.mm_m.ﬂﬁ_m.mv_ m.m~m.ﬁﬂ_q.mﬂ_m.mﬂ_m.wm_ m.m_m.ma_m.~a_m.mm_m.ma_ er _

. m.mﬂ_ m.*‘m.vm_w.mm_m.Na_ ﬁ.*_v.«m_m.mm_m.mﬂ_ m.¢_p.nm_m.mm ﬂ.m_v.uﬂ_m.mm_m.mﬁ_m.vv_ v.ﬂ_w.wm_m.»ﬂ_ﬁ.mm_p.w@_ m.ﬁ_m.mm_m.ma_m.“ﬂ_m.ma_ E k
w.ﬂﬂ_ m.«_m.m~_¢.mm_n.ﬂﬂ_ m.v_m.mw_m.mm_m.m«_ e.a_m.mm_u.mm q.¢_m.aﬁ_m.mw_ﬂ.ﬁa_¢“ﬁv_ N.m_p.ﬂﬁ_o.uﬁ_m.mm_m.mm_ m.m_N.wm_a.Nﬂ_m.mm_v.pa_ et L
2oz1| e's|erez|otvs|s vr| z'9|1°81|6°89|S ¥T| ¥'9|9°2Z|9° 95| TTL|E'ST m.ﬁN_N.N« €' 7| €'€|6'8T|6°2T|6°TT|6°SS| E'E|E"8B|9°TT|S°ZT v.*m_ 8 i
g'cr| 8'9|9'sz|o vs|v ET| 2'S|v 9z|6 ¥s|E'ET| 2°S|S"ZZ|6°8S|| Z°F|9'ST m.¢m_».ma 2'ev| veleer|ecer|eer|e es| z'e|a se|9'zr|s'6a]6°S3| 8 | 1043u9D
‘”mm.ﬁ1HM|~ uy _ 83 | ™ _ uz _ uy ~ 83 | ™ _ uz _ uy _ o1 || By _ ) _ X _ d _ N | Bu _ =) X _ d _ N | Bu _ L50] _ x _ d _ N * wdd |@oueisqng

sfiep z2 21> L sfiep Z2 8 L
sjuow weIL
JUSI3IUOIDTY Jus}IIIUOIORY

afvqucoxsd Jo swWa@} Sy3 Uf FFUSFIINU JUSIAFITP Jo eouwviwq 843

+ yymouxB jo spoj<ad juaaajjip Buyanp Buj[pess/sjunowe [v303 &4} O3

uo saoje(nBox yjmob swos uj spess joojude Jwwy-13 "nd Jo Bupyeos jo 39935 :¢ £Z 3 °19%L







Experiment III :

4.3. Effect of Zn, Mn and Fe Deficiencies on Germination, Growth and

Some Chemical Composition of Apricot cv.El-Amar Seedlings.

There is no doubt that micro-nutrients play an important role in plant
metabolism which leads to the production of healthy growing plants. However, very
little is Known about the presence or absence of Zn, Mn and Fe in the media on the
germination or on the seedling growth behaviour of apricot, as the problem of
micro-nutrients deficiency under the natural Egyptian conditions increased from
year to year during the last few decades. It was also concluded from the previous
experiment that many nutrients uptake was varied greatly under different
treatments with growth regulators . Accordingly, the present experiment aimed to
getting some information about the response of apricot cv. El-Amar to the presence
or absence of Zn, Mn and Fe during germination and seedling growth. The sand
culture techniques were used under controlled conditions.

Irrigation with Hoagland & Arnon solution of different treatments was as
follows:

1- Irrigation with complete Hoagland’s solution ( C.S).

2- Trrigation with Hoagland’s solution without Zn ( -Zn ).

3- Irrigation with Hoagland’s solution without Mn ( -Mn ).

4- Trrigation with Hoagland’s solution without Fe ( -Fe ).

During this experiment germination percentage and rate were recorded. Also,
different aspects of seedling growth ( included roots, stems and leaves ) were
measured as well as the photosynthetic pigments. In addition, carbohydrate &

protein fractions; total amino acids ( at 120 days after sowing ) and some nutrient
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contents were estimated.
4.3.1. Germination Process:

Germination of apricot cv. El-Amar seeds in the terms of percentage and rate
index as affected by the presence or absence of Zn, Mn and Fe are tabulated in
Table ( 24 ).

There is no clear variation in the percentage of germinated seeds with the
presence or absence of the tested micro nutrients. Since, slight reduction of
germination percentage was existed in -Zn and in -Mn treatments while, slight
increase of germination percentage in -Fe treatment was observed.

The stimulation effect of -Fe on germination may indicate that the presence
of Fe in the media may have some toxic effect on the germination process, thus its
absence seemed to stimulate the germination process. With regard to -Mn and -
Zn, it must be mentioned that both of these heavy metals are essential nutrient
elements but the absence of any one may cause the unbalance between different
nutrient elements in seed tissues. Thus such unbalance may bring an inhibiting
effect on germination percentage.

Table ( 24 ): Effect of Zn, Mn and Fe deficiency on germination process of apricot

cv. El-Amar seeds in terms of germination percentage and rate index .

Irrigation % of germination Total Germination
with or % of rate
with out 12 17 21 30 days| germination index

Cad 15.0 13058 30,9 5is 0 80.0 18.38

-Zn 12.5 #32.5 3098 oD Pilab 18.16

-Mn 0.0 32.5 128.8 155 7E8:5 19.03

-Fe 15.0 530 1275 5.0 8Z2.5 18.21




A mineral nutrient can function as a constituent of an organic structure, as
an activator of enzyme reactions, or as a charge carrier and osmoregulator (
Marschner, 1986 ). Of the micronutrient transition metals ( manganese, iron, copper,
zinc and molybdenum ) manganese has the lowest complex stability constant and this
forms the weakest bonds ( Clarkson and Hanson, 1980). It can therefore replace Mg**
in many reactions- for example, its role as a bridge between ATP and enzyme
complexes ( e.g. in phosphokinases and phosphotransferases). From numerous
studies it has been established that germination is enzymes controlled process .
Manganese activates a number of enzymes in vitro, particularly decarboxylases and
dehydrogenases of the tricarboxylic acid cycle. The specific requirement for
manganese as mineral nutrient, however, is presumably related to its tightly bound
form in metalloproteins, where it acts as a structural constituent, as an active
binding site, or, like iron, as a redox system ( Marschner, 1986 ).

In general zinc, manganese and iron are required for the activity of various
types of enzymes primarily including those key enzymes of germination process.
Therefore, it is not surprisingly that Zn, Mn and Fe deficiencies are associated with
an impairment of carbohydrate, protein and oil metabolism. Thus different reactions
and subsequent steps leading to germination should be affected under deficiency of

these micro-nutrients.

4.3.2. Seedling Growth:

4.3.2.1. Main Stem Length: Table ( 25):

It could be revealed from the data that the presence of all nutrient elements

is very important for getting the highest stem length of seedling during most periods
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of growth. The absence of any micro-nutrient from the media slightly decreased the
main stem length under the values of those supplied with all nutrients. This may
indicates that seeds cotyledon have a good reserve of many micro-nutrients such as
Zn, Mn and Fe for maintaining the growth of main stem. However, the absence of
any one may slightly decrease the main stem length under those treated with
complete nutrients.

It could also be revealed that the presence or absence of any tested nutrient
regulated the rate of main stem length.

During the early periods of seedling growth the variation between the length
of main stem was not clear, however, during the late two periods the variation was
more obvious between those supplied with all nutrients or without any one of micro-
nutrients. This could be discussed on the basis that the reserve nutrients during the
early periods were sufficient for maintaining the natural growth of main stem,
however, such nutrients were not sufficient during the last two periods of growth.
Thus, the supplying of different elements during the later period is essential for the

growth of main stem.

4.3.2.2. Internode Number of Main Stem: Table ( 26 )

It could be revealed that changes of internode number behaved the same
trend of main stem length. This adds more information about the behaviour of stem
length as stem length is the expression of internode number and the main length of
internode itself. Accordingly, our study was extended to estimate the average of
internode length : Table (27 ) .

It could be revealed that both internode number and length affected the
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Table ( 25 ) ! Effect of Zn, Hn and Fe deflclency on main stem length and Its percontage incroase In

relation to the highest value at difforont poriods of apricot cv. El-finar seedlig growth .

Irrlgation | oo .._... Pain stow logth fonsd =~~~ kincressn: of akin ateh langth

olth o Days after souwlng Day= after u;uqu;""

withit 39 | 15 65 88 108 128 38 | 45 | 65 | 88 |188 |128
c.8 8.6 :a.sglm.s 9.94(23.2 *1.41(31.7 *1.33[42.5 21.50(50.7 *1.88(16.9(33.3(45.8|62.5|83.68|108
-Zn 7.4 :a.salm.s !p.54|22.1 '9.68)30.9 11.22|48.1 1.44|48.8 '1.64|15.4|34.6|46.8|64.4|83.5|180
~Hn Ia.l 26.49]16.2 !0.81)|21.5 '0.92|29.4 18.680(37.5 11.12(46.8 11.36(17.6|35.2(46.7(63.9|01.5|100
-Fe |s.5 :n.sxlxs.s *0.74/23.4 *1.98(38.4 11.13(38.2 11.39(49.7 21.61|17.1|34.8|47.1(61.2|76.9|108

Table ¢ 26 ) ! Effect Zn, Hn and Fe def lclenccy on the Internodes punbor of main stom and its percentage
increase at differsnt perlods of apricot cv. El-finar sondling growth .

Internodes number of main stem x"fﬁfff-?{_!?tffﬂf-mhr

v ool RN T i ity
Wit W | 5 | & g8 188 128 38 | 45 | 65 _s.; ia_a_ Eu_
c.8 lm ‘p.68 |15 *8.63 |19 ‘8.78 |24 ‘@.98 |38 18.89 |43 *1.85 EEE__BEEE-
~Zn 'u te.61 lls +p.54 |19 'B.61 |26 1B.99 |38 18.85 |36 t9.89 __541:5:282151
-Hn lu !n.54 |1s ‘p.62 |18 '8.73 |24 1B.38 |20 'e.66 |33 18.8S Eﬁﬂﬂti
-Feo Iiz p.46 lm +p.48 (19 '8.55 |24 l@.68 |38 +9.06 |33 11.41 |36.4[48.5|57.6 72.7|98.9|188

Table ( 27 ): Effect of Zn,Hn and Fe deficlency on the inyornods longth of main stem and it= porcentage
increase at different porlods of apricot cv. El-fimar secdling growth .

e 1 S S Intornode length fow.) = *increass of Internode length
with or Days after moulng
Wi 38 l 45 65 88 198 128 38 | 45 | 65 | 88 |198 (128

c.8 lu.ss :a.asll.aa +p.84|1.18 *8.94[1.31 *8.97|1.42 10.85(|1.47 18.87(54.4|73.5 p8.3(09.1|96.9|188

-Zn la.a& 10.02!1.31 *9.02|1.89 8.82|1.19 0.83|1.31 '9.83|1.32 8.82|58.8|76.5|02.6 98.2|99.2| 108

~Hn ‘5.73 :a.nzla.sv +p.02|1.13 *9.94|1.22 *8.93(1.34 19.94(1.48 10.94|52.1/69.3 £8.7|87.1|95.7|188

-Feo lB.GS 19.03]1.91 79.82|1.19 19.83|1.24 18.85(1.29 0.05|1.47 10.02(46.9|70.7|080.9)84.4 67.8|108




length of main stem as these parameters showed the same trend.

4.3.2.3. Number of branches per seedling at 120 days from sowing:

Table ( 28 and Figs. (1,2 & 3) show that, the presence or absence of any

micro-nutrient seemed to affect the production of lateral branches, i.e. affected the
development of lateral buds. Absence of Zinc stimulated the development of lateral
buds over any other treatments Fig. ( 1). It is well known that zinc affected IAA
formation and that control lateral bud development, i.e. may have a role in apical

dominance.

4.3.2.4. Main stem diameter at 120 days from sowing ( Table 28 ).

It could be revealed that the presence or absence of any micro-nutrient
affected seedling stem diameter. However, the absence of any of them slightly
minimized the stem diameter, as Fe or Zn deficiency in the growing media was
superior than - Mn in this respect.

Accordingly, the presence or absence of one of the tested nutrients play a part
in seedling stem diameter, and their effects were extended to stem thickness, beside
other vegetative growth criteria.

Data of the present study showed also that Zn deficiencies decreased the
apical dominance of main stem of apricot seedlings and the outgrowth of lateral
buds took place table (28 ) and Figs. (1 ,2 & 3 ). These results were previously
established by ( Skoog, 1940 ) who found that the auxin content of the shoot apices
of Zinc-deficient plants is extremely low . Low auxin levels in zinc-deficient plants

may be the result of high IAA oxidase activity ( Skoog, 1940 ). Furthermore, the
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Fig. : (1)

Shows the effect of Zn deficiency on the growth of cv. El-Amar apricot seedlings at

120 days after sowing.
a) Control plant (irrigated with complete nutrient solution ).

b) -Zn treatment (irrigated with complete nutrient solution without Zn).
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Fig. :(2)

Shows the effect of Mn deficiency on the growth of cv. El-Amar apricot seedlings
at 120 days after sowing.

a) Control plant.

b) -Mn treatment ( irrigated with out Mn).
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auxin level decreases before the appearance of deficiency symptoms, and after the
supply of zinc is restored. Also, in maize mild Zinc-deficiency symptoms can be

corrected by supplying either Zinc or tryptophan ( Salami and Kenefick, 1970 ).

Table ( 28 ) Effect of Zn, MN and Fe deficiency on branches number and diameter

of main stem of cv. El-Amar apricot seedling at 120 day after sowing.

- Treatments C.S -Zn =Mn -Fe
Branches 2 5 3 4
number + 0.62 + 0.67 + 0.48 + 0,60
Diameter 0.35 0.48 0.51 0.48
of main + 0.01 + 0.0 + Q.00 + 009
stem (cm)

According to the results of Morgan et al. ( 1966 ) and (1976) IAA oxidase
activity is much higher in both manganese deficient tissues and those tissues with
excessive manganese levels.

In addition, iron deficiency is caused by both inhibited uptake of iron
( Isermann, 1975 ) and competition ( or an imbalance ) between manganese and iron
at the cellular level. So, Fe-deficiency may bring the same effect of decreasing the

apical dominance in Fe-deficient apricot seedlings.

4.3.2.5. Leaves number per seedling:

Data of (Table, 29 ) revealed that different treatments affected main stem

length, number of internodes, also their effect extended to the number of leaves on
main stem. Whole plant leaves number was also be controlled under different

treatments. Absence of zinc stimulated higher leaves production . As this treatment

102



Fig. : (3)

Shows the effect of Fe deficiency on the growth of cv. El-Amar apricot at 120 days

after sowing.
a) Control plants .
b) -Fe treatment (irrigated without Fe ).
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Fig. ¢ 47) a b ¢ d

show different symptoms of Zn, Mn and Fe deficiencies on leaves of cv. El-Amar
apricot seedling at 120 days as a comparison with complete nutrient solution.

a) Control.
b) -Zn.
c) -Mn.

d) -Fe.



Fig. : (4) . b

a) Control.
b) -Zn .
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Fig (4) c d

c) -Mn .
d) -Fe .
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greatly declined the apical dominance and stimulated more lateral branch
production. The same conclusion was also noticed with regard to the absence of Fe.

The highest percentage of leaf formation occurred during the first period of
growth ( 30 days after sowing ) as more than 30% of leaves were expanded during
such period. In addition, the rate of leaf production was slightly increased during
the first period, then greatly declined during the last three periods (i.e. 80, 100 and
120 days ).

The decrease of stem length resulted under Zn deficiency could be attributed
to the stunted growth due to shortening of internodes and the drastic decrease in leaf
area. This effect on growth was accompanied with chlorosis symptoms on the apricot
leaves of Zinc-deficient seedlings Fig. ( 4 ) . The above mentioned results were also
recorded with many other plants, in cereals such as maize, chlorotic bands along the
midrib and a red, spot like discoloration on the leaves often occurred ( Rahimi and
Bussler, 1979 ). Also Schmidr et al ., 1972 ) found the same symptoms in hop leaves

( Bumulus scandens ).

In the case of Mn deficiency, (Fig.,4 ¢ ) reduction of main stem length of
apricot seedlings were also found in other plants ( Abbott, 1967 and Neumann and
Steward, 1968 ). Also, the resulted effect of Fe deficiency gained with apricot
seedlings ( Fig., 4 d ) was formerly registered with many plant species. The most
pronounced effect of Fe deficiency includes inhibition of elongation and increase of

stem diameter ( Romheld and Marschner, 1981 a ) .

4.3.3. Photosynthetic Pigments:

As shown in Table ( 30 ) the absence of Zn, Mn or Fe greatly depressed
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photosynthetic pigments formation, and that plays an important role in the growth
of seedlings. The most depressive effect was gained when plants grown under Fe
deficiency as Fe plays an important indirect role in chlorophylls formation. In
addition, different omission of Zn, Mn or Fe stimulated the higher proportion of
chlorophyll a to chlorophyll b over those corresponding ones which received
complete nutrients.

The depressive effect was extended to the photosynthetic assessory pigments,
i.e. carotenoids. The role of Zn, Mn or Fe on photosynthetic pigments was gained
from their role as thy function as activators for different enzymes leads to
chlorophylls and carotenoids synthesis and activities. For example bound zinc
combined in carbonic anhydrase ( CA ) enzyme which catalyzes the hydration of
CO,. The enzyme is localized both in the cytoplasm and in the chloroplasts (
Sandmann and Boger, 1983 ). The function of CA, particularly that of chloroplast
CA, in photosynthetic CO, assimilation was investigated by Randall and Bouma ( 1973
) and Edwards & Walker ( 1983 ). They reported that under conditions of extreme
zinc deficiency CA activity is negligible and the CO, assimilation per unit leaf area
is affected.

In the case of Mn; the most well known and extensively studied function in
green plants is its involvement in photosynthetic O, evolution. Under the critical
deficiency levels of manganese, net photosynthesis and chlorophyll content decline
rapidly, whereas rates of respiration and transpiration remain unaffected ( Ohki, et
al., 1981 ).

With regard to Fe it is combined in the well-defined iron-containing protein,
the cytochromes ( Sandmann and Boger, 1983 ). Cytochromes are constituents of the

redox systems in chloroplasts and mitochondria. Therefore, the inhibition of
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&)
Table ( 38 ): Effect of Zn,Mn and Fe deficiencyon the photosynthetic pigments of apricot cv. El-finar seedling

at 128 days after souing ( expressed as mg/gr. fresh weight or as mg /seedling .

Chlorophylls ng/gr. fresh u. Carot. Total Total pignents mng / seedling
Treatments L chl./
Chl. Chl. Total | Chl. grgr. £ Chl. Chl. Chl. Chl. |[Carot. |Chl. /
a b Chl.asb| a 7 b F.u |carot. a b Cath )| a /b Carot
C.8 1.978 | 8.684 | 2.662 | 2.892 | 1.824 | 2.599 |11.116 | 3.844 |14.968 | 2.892 | 5.755 | 2.599
-Zn 1.298 | 8.378 | 1.676 | 3.434 | B8.724 | 2.315 | ?.985 | 2.3682 |18.267 | 3.434 | 4.489 2.315
~tin 1.372 | 8.343 | 1.715 | 4.888 | B.761 | 2.254 | 7.766 | 1.94% | 9.787 | 4.881 | 4.387 2.254
~Feo 8.873 | 8.266 | 1.139 | 3.282 | 8.567 | 1.948 | 5.631 | 1.746 | 7.347 | 3.281 | 3.786 | 1.948
Chl. = Chlorophyll Carot. = Carotinoides
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chlorophyll formation under conditions of iron deficiency is, at least in part, the
result of impaired protein synthesis. The requirement for iron in protein synthesis
is reflected in leaves by a drastic decline in the number of ribosomes--the sites of
protein synthesis ( Lin and stocking, 1978 ) and an increase in the amino acid
concentration of chlorotic leaves ( Gilfillan and Jones, 1968 ). A peculiarity of iron
deficiency is a greater decline in protein synthesis in the chloroplasts of leaf cells
than in the cytoplasm . In this respect, Perur et al. ( 1961 ) found that in maize
leaves suffering from severe iron deficiency, the total protein content was 25% lower
than the normal value, whereas the chloroplast protein content was 82% lower.
These differences indicate that the synthesis of certain chloroplast proteins, most
likely structural proteins of the grana, in particularly impaired ( Machold, 1972 and

Funkhouser and Price, 1974 ).

4.3.4. Dry weight in different plant organs at 120 days:

As shown in table ( 31 ) it could be concluded that leaves possessed the
highest proportion of dry weight followed mostly by roots while stems were mostly
the lowest in this connection.

Absence of Zn or Mn seemed to decrease the dry matter formation in
different plant organs and hence plant growth especially root growth. The effect of
Mn, Zn and Fe absence on dry weight was extended to the dry weight distribution
in different plant organs. This means that the absence of Zn or Mn seemed to affect

the growth and dry matter distribution in different plant organs .
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Table ( 31 ) Effect of Zn, Mn and Fe deficiency on the dry weight average of

different seedling organs of apricot cv. El-Amar seedling at 120 days after sowing.

Treatm- Average dry weight % of d.w.of different
ents gm/seedling seedling organs to the
whole seedling.
Root Stem Leaves |Whole Root Stem Leaves
seedling
G 1.7889 [1.5123 |1.8207 |5.1219 34.9 29.5 35.5
-Zn 1.6516 |1.5316 |1.8587 [5.0419 32.8 30.4 36.8
-Mn 1.6559 |[1.4521 |1.8164 [4.9244 33.6 29.5 36.9
—-Fe 1.8015 |1.9516 |2.0541 |5.8072 31.0 33.6 35.4

On the other hand, absence of Fe seemed to stimulate slightly different plant
organs dry weight. In spite of that, Fe deficiency disturbed dry weight distribution
in different plant organs. Since, root dry weight proportion was less than the
corresponding ones of complete nutrient treated plants, while dry weight proportion
was higher. It must be mentioned that the omission of micro-nutrients, as a general,
is not complete under sand culture technique, also the large seed like apricot
contains some amounts of micro-nutrients as well as the used sand is also considered
as a source of some micro-nutrients beside the used pure nutrient chemicals ( Table
31).

As previously mentioned and as will be discussed later the absence of Zn, Mn
and Fe greatly affected the growth of apricot seedlings; hence this obviously affected
mineral accumulation, net photosynthates and in general metabolism processes. In
agreement with this, dry matter accumulation is also affected with the omission of
these micro-nutrients the decline of dry matter accumulation under deprivation of

Zn and Mn obtained in the present study with apricot seedling was also found in
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many plants ( Marschner, 1986 ).

With regard to  defic' ncy the increase of dry matter accumulation in iron-
free treatment as shown in( le, 3 may be related to the developed branches
under such conditions. In addition, the accumulation of many organic compounds
such as organic acids ( Brown et al., 1971; Venkat- Raju et al. 1972 ) riboflavin (
Schlee et al., 1968; Nagarajah and Ulrich 1966 and venkai-Raju et al., 1972 ) phenolic
and lignin compounds ( Mueller and Beckman, 1978; Romheld and Marschner 1 981 b

- Olsen et al., 1981 ) is a well-documented general phenomenon under conditions of

iron deficiency.

4.3.5. Carbohydrate fractions:

Tables ( 32, a, b & ¢ ) show that absence of Zn, Mn or Fe stimulated slightly
reducing sugars, and the most pronounced effect was gained when Fe was lacking,
when compared with those received complete nutrient solution, and the vice versa

“was gained with regard to non-reducing ones . Polysuccarides, i.e. hydrolyzable
carbohydrate was at its lowest amounts when plants received complete nutrients.
However, total carbohydrate concentration was superior under complete nutrient
treated plants. The absence of Fe reduced greatly this accumulation.

As mentioned before different treatments affected photosynthetic pigments
formation and that plays an important role in the accumulation of photosynthetic
products, i.e. sugars and its related compounds.

It must be mentioned here that the transformation of different carbohydrate
fractions is in complete dynamic changes, as they may be translocated,consumed,

utilized in different plant metabolic processes. Under the absence of any micro-
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nutrient seemed to disturb or : ter any one of the above mentioned dynamic process
and hence reguléte plant grow!h behaviour.

The above mentioned interpretation ; when different carbohydrate fractions
were calculated as concentration ( mg/gr dry weight ) or as the absolute amounts
per plant organ ( mg / seedling ).

With regard to the percentage distribution in different plant organs it could
be revealed that the proportion of different fractions was an expression of the net
accumulated fraction at the sampling date. However, the absence of Zn, Mn or Fe
disturbed greatly the accumulation proportion of different fractions.

Also, it is well documented that zinc is required for the activity of various
enzymes including those combined in carbohydrate metabolism. Therefore, it is
spectable that zinc deficiency only greatly affected carbohydrate metabolism. A
direct connection between zinc nutritional status and starch formation has been
found only in bean ( Jyung et al., 1975 ), where zinc deficiency led to a decrease in
both starch contents and starch synthase activity. As a rule, however, the
carbohydrate content of leaves is either unaffected or even increased by zinc
deficiency as a result of the concentration effect caused by impaired growth ( i.e.
lower sink activity ). Furthermore Rahimi and Bussler ( 1978 ) reported that in
extreme cases of zinc deficiency this can lead to excretion of sugars at the leaf
surface. Generally sugars and starch accumulation in zinc deficient plants supports
the view that zinc deficiency induced changes in carbohydrate metabolism is not
primarily responsible for either growth retardation or the visible symptoms of zinc
deficieﬁcy.

Although, manganese deficiency has the most severe effect on the level of

soluble carbohydrates, which is drastically reduced, particularly in the roots
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(Marschner, 1986 ), considering the role of manganese in photosynthesis as previously
mentioned, this decline in carbohydrate level is to be expected.

With regard to Fe-deficiency as previously mentioned greatly affected
different aspects of growth and photosynthetic metabolism pigments e.g. increasing
of dry matter accumulation and many organic compounds . Considering such role
of iron deficiency, the alteration of carbohydrate contents and percentage

distribution of each component also is to be expected.

4.3.6. Protein fractions:

As different treatments greatly affected the formation of carbohydrate
fractions, and that affected different endogenous physiological activities, thus our
study was extended to study the effect of Zn, Mn or Fe omission on protein
fractions, in the terms of water, salt, alcohol, buffer and non soluble fractions in
different plant organs. These data are tabulated in Tables ( 33, a, b & ¢ ) as
concentration actual amount per plant and percentage distribution.

In general the highest concentration of protein fraction was the water soluble
protein followed mostly by the non soluble in any used solvent, i.e. alcohol soluble,
salt soluble and buffer soluble in descending order.

The absence of Zn, Mn or Fe disturb the accumulation of different protein
fractions in different plant organs, as the absence of Zn or Mn relatively stimulated
by higher accumulation of water soluble, alcohol soluble and buffer soluble fractions
in some plant organs as well as whole plant. On the otherside, absence of Fe
depressed some protein fractions in some plant organs and that affected greatly the

concentration of total protein fractions.
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The depressive effect of Fe, Mn and Zn omissions on plant growth was
associated with the troubleness in protein fraction formation in plants beside the
troubleness in carbohydrate fraction accumulations.

With regard to the total amounts as mg/seedling or the percentage
distribution the results behaved the same trend as discussed before in the case of
calculation concentration base.

As described above deficiency tested micro-nutrients clearly affected both
protein synthesis and distribution in different plant organs. Considering the well
established fact Zn, Mn and Fe are responsible for the activities of many enzymes
including different enzymes of protein synthesis is therefore, the severe effect of the
absence of these micro-nutrients on protein content is expected.

In many literatures, the rate of protein synthesis and the protein content of
Zinc-deficient plants are drastically reduced (e.g. prask and plocke 1971; Falchuk et
al., 1977; Marschner, 1986)

At least three distinct mechanisms are responsible for the adverse effect of
zinc deficiency on protein synthesis and protein content. It is well established that
zinc is an essential component of RNA polymerase and if zinc is removed, the
enzyme is inactivated . Furthermore, zine is a constituent of ribosomes and is
essential for their structural integrity. Also, Sharma et al. ( 1982 ) reported that the
decrease in protein content of zinc-deficient plants is also the result of enhanced
rates of RNA degradation. Although, manganese seems to be a structural constituent
of ribosomes ( lyttleton, 1960 ) and also activates RNA polymerase ( Deviin and
Witham, 1983; Marschner, 1986 ).

Results of our study confirmed results of Lerer and Bar-Akiva ( 1976 ) who

reported that the protein content of deficient plants is either similar to or somewhat
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higher than that of plants adequately supplied with manganese.
With regard to Fe-deficiency it may attributed to the principal and essentially
role of Fe in the two groups of well-defined iron-containing proteins called

hemoproteins and Iron-sulphur proteins ( Sandmann and Béger, 1983 ).

4.3.7. Total amino acids at 120 days in different seedling organs :

As shown in Tables ( 34, a,b & c¢) it could be noticed that leaves possessed

the highest amino acid content followed by roots while stem was the lowest in this
respect. This could be detected, as concentration total amino acids per seedling and
percentage distribution.

As a general, the main dominant amino acid was aspartic followed by
glutamine, valine, histidine, leucine & isoleucine, proline or arginine, while others
were found in trace amounts such as methionine and aminobutaric acids. This could
be noticed as concentration or total amount per seedling or percentage distribution.

Also, the absence of Zn, Mn or Fe greatly affected the concentration of
different amino acids in various seedling parts as great variable changes in such
parameters were detected.

The absence of Zn, Mn or Fe seemed to increase slightly the total
concentration of amino acids in whole seedling. In addition, the presence or absence
of Zn, Mn or Fe seemed to regulate the accumulation of variable amino acids in
different plant parts. Accordingly, the absence of any studied element seemed to
affect the accumulation and the distribution of the major amino acids as well as the
minor ones during the seedling stage of apricot and that takes a part in the growth

behaviour of such seedling.
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As discussed in the case of protein content, the rate of protein synthesis and
the protein content of zinc-deficient plants are drastically reduced. The accumulation
of amino acids and amides in these plants demonstrates the importance of zinc for
protein synthesis, as does the fact that a similar degree of deficiency of other micro-
nutrients such as manganese did not result in an accumulation of these precursors
( Marschner, 1986). Also, Takagi (1976 ). and Fushiya et al.,( 1982 ) reported that in
iron deficient grasses nonproteinogenic amino acids accumulate in and are released

from the roots. Some of them including avenic acid, have been identified.

4.3.8. The effect of Zn., Mn and Fe deficiency on macro- and some

micro-nutrients status in apricot cv. El-Amar seedlings:

1- Macro-nutrients: Tables (35, a,b, ¢, d and e ),show that:

a- Nitrogen:

Nitrogen concentration decreased with advancing age, while the total
accumulated amount increased. The continuous increase of total nitrogen is related
to the continuous absorption amounts.

The absence of Zn, Mn or Fe greatly affected the concentration of N in
seedlings of apricot ( c.v.El-Amar ) as its concentration at total accumulated
amounts decreased during the early period of germination ( 7 & 21 days after
sowing ) as compared to those corresponding ones supplied with complete nutrient
solution. However, such values were relatively higher either as concentration or total
accumulated amount under the conditions of such micro nutrient lacking. In other
words, the absence of Zn, Mn or Fe reduced the absorption rate of N at early

periods of germination stage while increased such absorption at the late period of
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seedling growth,i.e. 120 days. This indicates that the presence or absence of such
micro-nutrient affected the absorption rate of N and that is varied according to the
stage of seedling development. This effect was clearly shown when the data were
converted into percentage increase of N. Similar results were reported by Iwara, et
al., (1959 ) and El-Motaz, (1963 ).

Also, it must be mentioned that some of nitrogenous compounds are stored
in embryo but such amounts were not sufficient for maintaining the developing
seedling as some of nitrogen was absorbed during the early periods of germination
by those received complete nutrient solution. However, very rare changes in the total
accumulated amounts of N when seedling were subjected to any micro nutrient
deficiencies. .

Leaves always possessed the highest N accumulation followed by roots, while
stem ranked the third in this respect. In addition the absence of any studied
micronutrient affected the distribution of nitrogenous compound in different seedling
organs. This could be observed in the bases of N concentration, N total accumulated
amounts or percentage distribution. The concentration of N, its total amount or its
percentage distribution was always higher when seedlings were subjected to microdp-
nutrient deficiency ( as compared to those ones of control seedling ).

At the same time unregular trend was observed in the case of stem and leaf
amounts. This leads us to assume that the absence of any micronutrient may affect
the translocation of nitrogen from the root to another organs, as the roots possessed
higher nitrogen amount and proportion as compared to the corresponding ones of

control seedling.

125



b- Phosphorous:

In general there is no clear difference between the P concentration during 7

and 21 days. However, such concentration slightly decreased when the seedling
reached 21 days after sowing. At the same time, the uptake of phosphorous greatly
increased from 21 to 120 days.

The absence of Zn, Mn or Fe greatly affected the accumulation of
phosphorous. It was observed that absence of Zn seemed to be more or less slightly
minimized the total phosphorous accumulated in seedling ( as any other absence of
Mn or Fe ) during the early periods of germination as compared to those
corresponding ones of the complete nutrients. However, such accumulation was
higher than the control ones at 120 days under the deficiency of Zn, while such
accumulation was lower when seedling was subjected under the deficiency of Mn or
Fe. This result indicate that the absence of either Zn, Mn or Fe alfected the
absorption of phosphorus by the roots of apricot. Also it was found that the
accumulation of phosphorus in the roots less under the deficiency of such micro-
nutrients than those of control seedling.Also, Mawardi, 1969 mentioned that the
absence of Fe or other micro-nutrients reduced the absorption of phosphorous.

With regard to the distribution of phosphorus in different seedling parts, it
could be stated that the absence of any tested micro-nutrient affected the proportion
distribution of phosphorus in different seedling organs. Root of control seedling
possessed the highest phosphorus followed by leaves, while stem ranked the third in
this respect. The same conclusion was also observed under the deficiency of Zn or
Mn, however, both treated seedling their roots possessed lower amount and

proportion of phosphorous than the control. At the same time-Fe treated leaves
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Possessed the highest phosphorous content and proportion as compared to other
treatments, and the vice versq was true in roots. This indicates that Absence of any
nutrient not only affected the phosphorous absorption by apricot seedlings but also
their effect extended to the proportion distribution of phosphorus in different
seedling parts, i.e. may affect the phosphorous translocation from the roots into
the shoots.

c- Potassium

It could be concluded that the absence of any micro-nutrient mostly
minimized the accumulation of potassium in seedling of apricot under the level of
those corresponding ones received complete nutrient solution. This leads to the
assumption that absence of Zn, or Fe reduced the absorption of potassium. Their
effect was extended to the distribution of potassium in different organs, as the
lacking of such nutrient greatly reduced the potassium concentration and total
amounts in leaves as compared to the control ones.

d- Calcium:

The same trend was observed in the case of calcium as discussed in the case
of potassium, as the less in root calcium amounts of such immobile element was
associated with the great less in leaves calcium. In addition, the absence of Fe
stimulated the great accumulation of calcium in stem and greatly lowered

accumulation in leaves,

e- Magnesium:

The absence of any tested micro-nutrient slightly affected the accumulation
and absorption of magnesium as compared to the great differences in other element

such as nitrogen, phosphorus, potassium and calcium.
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2- Micro-nutrient: Tables ( 36, a,b,c & d).

Before discussing the effect of different tested micro-nutrients on the
accumulation of some micro-nutrients in different seedling tissues of apricot, it must
be mentioned that in spite of the complete care to prevent contamination with any
tested micro-nutrient in the media, but that seemed to be impossible under sand
culture technique. The amount of such nutrients which founded during early periods
of germination was mainly related to the stored amounts in seeds. However, such
amounts were not sufficient for maintaining the growth of apricot seedlings. It must
be mentioned also that the absence of Zn, Mn or Fe affected the absorption of the
tested micro-nutrients. Their effects were extended to the distribution of such
nutrients in different apricot seedling parts, and that indicates that the absence of
such nutrients may affected the translocation of such nutrient from roots to the

other seedling organs.

Proportion of the different nutrient to each other: Table ( 37).

As the different treatments affected the accumulation, the distribution and
may bé the translocation of different nutrients, accordingly our study was extended
to the balance between macro or micro-nutrient as related to the total amounts, as
considered that the normal balance found in seedlings received the complete
nutrients. The following conclusion could be stated as follows :

Under the normal and healthy seedling which received complete nutrient
solution, the major and dominant nutrient was N during different periods of
seedling development. However, such proportion decreased during seedling

development, as the proportion of K and ca greatly increased during 120 days.
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While P proportion seemed to be more or less constant. In other words, the rates of
different nutrients absorption were not constant during different periods of growth,
as the requirement for each nutrient is dependent upon its role in growth. The
requirement for nitrogen during early periods of growth was conspicuous,
accordingly its accumulation proportion exceeded the sum of all other macro-
nutrients, as it plays an important role in building out the new developing seedling
tissues. At the same time the requirement for other macro-nutrients seemed to be
more or less constant during such early periods of germinated seedling except K
which proportion requirement slightly increased at 21 days. The proportion
requirement of K, ca and Mn increased at 120 days while P requirement may be
constant during different periods of seedling growth. At the same time the
proportion need of N slightly decreased during 21 days and greatly decreased at 120
days.

From the available data, it could be revealed that the main dominant micro-
nutrient was Fe followed by Mn, Cu and Zn was the lowest one. These proportions
were greatly changed during different periods of seedling development, as the rate
of their absorption was greatly changed from period to another according to their
variable requirements.

It could be revealed that under the deficiency of Zn, Mn or Fe a disturbance
in the accumulation proportion of macro-and micro-nutrients were observed, and
that may be discussed on the bases that the absence of any micro-nutrient seemed
to disturb the absorption balance of different nutrients and that affected the seedling
growth behaviour. In other words, the absence of any micro-nutrient not only
affected the seedling growth through the alteration in its role of metabolic processes,

but also in the disturbance of the balance proportion of different nutrients which
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may result from its role on the absorption of different nutrients macro or micro

ones.

134



SET

E'6E(¥°BE| B'S|Z'EZ|E BT (B BE B'EV| ¥'¥(F TT|E"2T|B 68|85 Z'F|1'88|6°ST|E'68(9°29 =

\0
-~
"
n

S5'2Z| Z'S|6"E¥|S°8Z|E'BT| T'9/5° 18 T'¥E|6"

I

LLT E'R(9°ZT|E'S9|6°9T| ¥°9|5° 8T 1°Z3 Z°9T(Z°6S| ¥'S|9'6T|@ BT Z'BTIL'9%| Z°F|L 2T (2T |5 1T S'45( ¥'E|8'68|T°68(8'68|0° 89 Ui

-
m
-
w
w0

|

S'ST| B'T|8°BZ(6°ES|2"ST| 9°€|@ 22[9"es §79%) ¥'s|9'¥z|@'es| s'se'6r|b 2t |z zr|T sk| @vn|oTr I¥T|6'ZT(6°95( L'E|¥ 980 b7 (T ET|8 29| wuz-
2°Bl| 9°S|6°BE(Z'S¥(S"¥T| E'F|S'SZ|2'5 Y L) S's|s"2e|9'vv| S's(1°z]6'6z|9 0r |6 8| 6 k|5 T |t gr YITIVLS| Z'E(8°8T|6°TT|TTF|6°29) §°D
™luzZ | u]|eg|m|uz|u|oeg P 2w ca(Buw| x| af |yl e X{ d| NlBufw| x| a| n InoyIe
sfivp g7y =fiep 127 sfiep 2 sfivp gz1 =fiep 17 sfiep 2 - uw““
) —ebyaag

SJUSfIINUOIDT Y E3US[I3MUOIORY

* Yyymoab jo spojasd Juaa2331p Bujanp Bupipess
F}unoww [vio} oy3 03 pejv[ae sv sbvjusosad Joswany oyj uj sjusjazng FUSIDFFIP JO eouv[eq 843 uo fiouapog jop ag pue ug‘uz Jo 309333 :( LE ) O[qel



