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RESULTS AND DISCUSSION

THE FIRST EXPERIMENT

I. Experiments dealing with planting media :

In this regard two experiments were conducted to evaluate
seven growing media each consisting of three substances. The 1 st
experiment was devoted for the 3 months old Yucca filamentosa
seedlings, while the second for the one year old transplants. The
response of both vegetative growth and mineral composition of such

transplants of Yucca filamentosa were investigated.

I. A. Experiment 1. “3 months old seedlings” :

I. A. 1. Vegetative growth measurements :

Concerning the vegetative growth measurements of 3 months
old Yucca filamentosa seedlings in response to the investigated
growing media (various prepared substrate mixtures), data obtained
during both 1996/1997 and 1997/1998 seasons are presented in
Table (1). ’

L. A. 1. 1. Plant height :

It is quite evident that plant height was responded obviously to
the seven various growing media under study. Table (1) revealed
that growing media (Ml, M5 and M7) growing media i.e. the
mixtures of (sand : clay : peat moss), (sand : peat lI.IOSS : leaves
dust) and (sand : peat moss - foam) exhibited significantly the
tallest seedlings as compared to the four other substrate mixtures.
Such trend was true during both seasons, However, both M1and M7
were equally effective from one hand but they tended to slightly
exceed the 5th medium from the other. In addition, differences




these three superior media did not reach level of significance in
most cases during both seasons of study.

On the contrary, both 2nd, 3rd growing media i.e. (sand : clay
: leaves dust) and (sand :clay : dry chips of Eichhornia speciosa
compost) were the inferior in this respect as they showed
statistically the shortest seedlings during two seasons of study.
Differences in plant height of Yucca seedlings grown in any of the
three superior media (M1, M5 and M7) as compared with those of
the inferior category (M2, M3) were highly significant during both
1996/1997 and 1997/1998 seasons.

Nevertheless, the two other mixtures (sand : clay : foam) and
(sand : peat moss : dry chips of Eichhornia speciosa compost) i.e.
the 4th and 6th treatments ranked statistically in between the above
mentioned two extremes, as well as both were equally effective
from the statistical standpoint in this regard.

Generally, the same conclusion of our study has been reached
by earlier workers such as El-Afaghani (1981) on Eucalyptus
camaldulensis, Martinez et al (1982) on Dieffenbachia exotica,
EL Sayed (1994) on Brassaia actinophylla and Sobhy (1998) on

Dracaena marginata.

I. A. 1. 2. Number of leaves :

Referring the influence of growing media under which 3
months old Yucca filamentosa seedlings were grown during both
1996/1997 and 1997/1998 seasons, data in Table (1) displayed an
obvious response. Hence, the greatest number of leaves was
statistically induced by those Yucca seedlings grown in pots filled
with both mixtures of (sand : peat moss : leaves dust) and (sand :

peat moss : foam) i.e. 5th and 7th treatments, respectively. The
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increase exhibited by Yucca transplants grown in both superior
growing media was highly significant as compared to the number of
leaves values gained by any other mixtures during two seasons of
study however, both superior mixtures were equally the same from
the statistical point of view. On the other hand, transplanting 3
months old Yucca filamentosa seedlings in pots contained either
(sand :clay : peat moss) or (sand : clay : foam) i.e. M1, or M4
respectively gained statistically the same number of leaves per
seedling especially as an average of two seasons was concerned
from one side and they came next to the aforesaid two superior
mixtures.

In addition, the three other growing media M2, M3 and M6 i.e.
(sand : clay : leaves dust), (sand : clay : dry chips of Eichhornia
speciosa compost) and (sand : peat moss : dry chips of Eickhornia
speciosa compost) resulted in reducing significantly the number of
leaves per seedlings to the lowest value during both seasons of
study. |

These results agree with the findings of many previous
workers, El-Afaghani (1981) on Eucalyptus camaldulensis and EL
Sayed (1994) on Brassaia actinophylla. In addition, our findings
are in partial agreement with that reported by Sobhy (1998) on

Dracaena marginata.
I. A. 1. 3. Leaf area :

With regard to the response of the average leaf area to the
growing media, data obtained during both seasons declared that
transplanting 3 months old Yucca filamentosa seedlings on any of
the 1st, 5 th or 7th mixtures i.e. (sand : clay : peat moss), (sand :

peat moss : leaves dust) or (sand : peat moss : foam) exhibited
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generally the greatest value of leaf area as compared to those of the.
other mixtures. However, the former investigated medium i.e. (sand
: clay : peat moss) tended to be more effective than the two other
ones especially during the second season of 1997/1998, whereas,
the differences reached level of significance as each was compared
to other. Contrary to that, leaf area was significantly depressed as
the 3 months old Yucca seedlings were planted in pots containing
any of the four other investigated substrate mixtures. Such trend
was true during both 1996/1997 and 1997/1998 seasons except for
Yucca plants grown in pots contained the 6th mixture (sand : peat
moss : dry chips of Eichhornia speciosa compost) during the first
season whereas, the decrease below the above mentioned three
effective media was so little to be significant.

In this connection, Nabih and EIl-Khateeb (1991) on
Philodendron erubescens reported that peat : sand showed a great

effect on leaf area.
I. A. 1. 4. Fresh weight of leaves :

Concerning the leaves fresh weight of 3 months old Yucca
filamentosa seedlings in response to the various investigated
substrate mixtures, it is quits evident from data recorded in Table
(1) that the plants grown in pots filled with M 1, M5 or M7 media
i.e. (sand : clay : peat moss), (sand : peat moss : leaves dust) or
(sand : peat moss : foam), respectively induced significantly the
heaviest leaves fresh weight per seedling. Such trend was true
either data of each individual season or an average of both first and
second seasons were compared with any of the four other mixtures.
Moreover, the four other growing media i.e. M2, M3, M4 and M6

not only resulted in reducing leaves fresh weight below the above
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mentioned three superior ones but also they were equally effective
from the statistical point of view.

These results are supported by those found by Nabih and El-
Khateeb (1991) on Philodendron erubescense var. “Emerald
Queen” and Mansour (1985) on Aspidstra lurida, where they

stated that peat : sand medium increased fresh weight of foliage.

I. A. 1. 5. Dry weight of leaves Dry weight :

Data in Table (1) reveal obviously that a similar trend typically
coincivtent with that previously discussed for the leaves fresh
weight was also detected regarding the leaves dry weight in relation
to the growing media under which 3 months old Yucca seedlings
were grown. Hence, the differential substrate mixtures investigated
as growing media could be classified into two main categories
regarding their influence on the leaves dry weight per seedlings as
follows :-

a) The three substrate mixtures M1, M5 and M7 i.e. (sand : clay
peat moss), (sand : peat moss : leaves dust) and (sand : peat moss

foam) mixtures respectively, are representative of the first

category “superior”.

b) The four other growing media of M2 (sand : clay : leaves dust),
M3 (sand : clay : dry chips of Eichhornia speciosa compost), M4
(sand : clay : foam) and M6 (sand : peat moss : dry chips of
Eichhornia speciosa compost) represented the second category
(less effective). The two later substrate mixture of such group
tended relatively to be more effective than the two other (former)
ones, especially during second season.

These results confirm earlier reports of Nabih and El-
Khateeb (1991) on Philodendron erubescense var. “Emerald
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Queen” and El Sayed (1994) on Brassaia actinophylla and Ficys
nitida.
I. A. 2. Root growth measurements :

In this concern the average number of roots per seedling, root
length, both fresh and dry weight of roots per 3 months old seedling
of Yucca ﬁlaméntosa were the four root measurements investigated
in response to the seven substrate mixtures evaluated as planting
media, whereas data obtained during both 1996/1997 and
1997/1998 seasons are presented in Table (2) :

I. A. 1. b. 1. Number of roots :

Table (2) clearly shows that the number of roots per seedling
was greatly abundant when 3 months old Yucca filamentosa
seedlings were transplanted in pots filled with either M4 (sand :
clay : foam) or M1 (sand : clay : peat moss) media.

Contrary to that, the M2 (sand : clay : leaves dust) medium
was the inferior in this respect, whereas 3 months old Yucda plants
grown in such mixture induced significantly the least number of

roots per each individual seedling. Moreove, four other ones i.e.
| M3 (sand : clay : dry chips of Eichhornia speciosa compost), M5
(sand : peat moss : leaves dust), M6 (sand : peat moss : dry chips of
Eichhornia speciosa compost) and M7 (sand : peat moss : foam)
were in between in this concern. Differences were significant as
number of roots per each transplant for those seedlings grown in
any mixture of the intermediate category was compared to any of
those grown in either the superior or the inferior media during both
seasons of study.

This result goes in line with that reported by Zubair et af
(1995) on Monstera deliciosa plants. But on the other hand, this is
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in disagreement with that mentioned by Abo-Hassan et al (1994) _
on Ficus infectoria and Salah (1994) on Codieum varigatum and
Ficus benjamina.

I. A. 2. 2. Root length :

Regarding the effect of differential media on average root
length of Yucca seedling (3 months old), data in Table (2) revealed
clearly an interesting trend which pointed out that M5, M6 and M7
l.e. substrate mixtures of (sand : peat moss : leaves dust), (sand :
peat moss : dry chips of Eichhornia speciosa compost) and (sand :
peat moss : foam) respectively, were the superior as they exhibited
statistically the longest root in this concern.

However, the later one i.e. M7 (sand : peat moss : foam)
exceeded statistically both former ones (M5 & MS6) during two
seasons of study. On the contrary, the 4 other substrate mixtures
ie. M1, M2, M3 and M4 not only reduced root length in
comparison with that of such .seedlings grown in the aforesaid 3
mixtures (superior) but also they were equally the same from the
statistical standpoint. Such trend was true during both 1996/1997
and 1997/1998 seasons, except with M1, M4 mixtures during
1997/1998 season as both were compared to each other whereas,
M4 significantly surpassed M1 in this concern.

These results agree with the findings of many previous
workers, Nabih et al (1992) on Dieffenbachia amaena cv. “Tropic
Snow” and Salah (1994) on Codieum varigatum and Ficus
benjamina where they stated that medium containing peat moss

produced larger roots.
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I. A. 2. 3. Fresh weight of roots :
It is quite evident that M5, M6 and M7 i.e. (sand : peat moss :

leaves dust) (sand : peat moss : dry ships of Eichhornia speciosa
compost) and (sand : peat moss : foam) mixtures respectively
induced significantly the heaviest root fresh weight during two
seasons of this concern. However, both M5, M6 were more
effective as compared to M7 in this regard. On the other hand, 3
months old Yucca filamentosa seedlings grown in the four other
mixtures induced statically less root fresh weight as compared to
those of the above mentioned 3 superior mixtures.

In addition the less effective four mixtures were equally the
same from the statistical point of view.

These results are in general agreement with those reported by
Mansour (1985) on Aspidstra lurida and Nabih and El-Khateeb
(1991) on Philodendron erubescens who stated that sand / peat

medium showed favourable effect on fresh weight of roots.

I.A.1.b.2. Dry weigh of root :
Data recorded in Table (2) displayed obviously that the same

trend previously discussed with root fresh weight was also detected
for the root dry weight, regarding the response to the 7
investigated substrate mixtures. It was so worthy to be noticed that
both fresh and dry weight of 3 months old Yucca filamentosa
seedlings were in positive relationship to the root length rather than
observed for the number of roots per seedling.

Similar finding was obtained by Mansour (1985) on Aspidstra
lurida and Nabih et al (1992) on Dieffenbachia amaena cv.
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“Tropic Snow?”, but this result is in disagreement with that reported

by Ali (1991) on Chlorophytum comasum.

I. A. 3. Chemical composition :

In this respect, nutritional status expressed as N, P, K and
total carbohydrate content of two plant organs namely leaf and root
as affected bsz planting media (some substrate mixtures) were

investigated during both experimental seasons.

I. A. 3. a. Nitrogen content :

I. A. 3. a. 1. Leaf nitrogen content :

Concerning the response of leaf N% of the 3 months old Yucca
filamentosa seedlings to the various substrate mixtures as growing
media, data in Table (3) displayed that the level was obviously
influenced during both 1996/1997 and 1997/1998 seasons. Hence,
the richest leaves in thier nitrogen content were statistically in
closed relationship to those seedlings grown in M2 (sand : clay :
leaves dust) mixture followed by those on either M1 (sand : clay :
peat moss) or M6 (sand : peat. moss : dry chips of Eichhornia
speciosa compost) mixture.

Such trend was true during both seasons either the data of each
season was compared separately or an average of two seasons was
concerned. However, differences between these three superior
substrate mixtures (growing media) were more pronounced during
the second season and reached level of significance as they
compared each to other.

On the contrary, the lowest leaf N% was detected by those
Yucca seedlings grown in M4 (sand : clay : foam) mixture and M5

(sand : peat moss : leaves dust) mixture during both seasons and to




great extent seedlings of M7 ( sand : peat moss : foam) especially
during the second season. These three inferior media exhibited
statistically the same leaf N% as each as compared to the two other
ones during both seasons of study. In addition, the leaf N% of
3months old Yucca filamentosa seedlings grown in pots filled with
M3 (sand : clay : dry chips of Eichhornia speciosa compost)
mixture was in between the aforesaid two extents. |

Nevertheless, it was so interesting to be observed clearly a
firmer trend declared obviously that the presence of foam from one
hand or the omission of clay from the other, both led to decrease
the leaf N % as previously discussed with such seedlings grown in
M4 (sand : clay : foam) mixture, MS5 (sand : peat moss : leaves
dust) mixture and M7 (sand : peat moss : foam).

Accordingly, these results could be logically explained
depending upon that fact of the real role could be played by clay in
keeping some essential elements from lost through leaching
(especially those become more available to be absorbed in the
cation form) while the foam have not such function.

These results are in harmony with that reported by Mansour
(1985) on Aspidistra laurida and Nabih and EL Khateeb (1991)
on Philodendron erubescenes cv. “Emrald Queen”. In addition, our
findings are in disagreement with that reported by Hammad (1994)

on Cupressus semperviens.
I. A. 3. a. 2. Root nitrogen content :

Regarding the root N content of 3 months old Yucca seedlings
in response to growing media, data in Table (3) displayed that
variations were less pronounced as compared to these previously

detected with leaf N%. Moreover, differences did not reach level of
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significance during both seasons of study. However, it could be
generally observed that roots of 3 months old Yucca seedlings
grown in M6 (sand : peat moss : dry chips of Eichhornia speciosa
compost) and M2 (sand : clay : leaves dust) showed a higher N%
than those of the five other mixtures (as an average of two seasons
was concerned).

Contrary to that, M7 (sand : peat moss : foam) and M3 (sand :
clay : dry chips of Eichhornia speciosa compost) showed the least
root N% during both seasons of study. However, differences were
still significant compared to those of the other growing media.

Similar finding was obtained by Nabih and EL Khateeb
(1991) on Philodendron erubescenes cv. "Emrald Queen” who
found that clay, sand, peat moss, sand / clay or composted leaves

media showed the highest N value.

I. A. 3. b. Phosphorus content :

I. A. 3. b. 1. Leaf phosphorus content :

Regarding the influence of growing media (7investigated
mixtures) on leaf P content of 3 months old Yucca seedlings,
tabﬁlated data in Table (3) declared that the richest leaf P% was
exhibited by such transplants grown in the M1, M2 or M5 i.e. (sand
: clay : peat moss), (sand : clay : leaves dust) or (sand : peat
moss:leaves dust), respectively. However, leaf P% of 3 months old
seedlings grown in both 1st and 2nd mixtures tended to be more
higher as compared to those in the 5th one although differences did
not reach level of significance during two seasons of study. On the
other hand, the reverse was detected with the 4th mixture (sand :
clay : foam) which represented the inferior medium whereas,
seedlings had the poorest leaves in P content during 2 experimental

T4




sL

.Eco.ﬁugﬂﬂ”vﬁnhﬂvﬁgégaguo%b?gi“gﬁ ¢ 38NP 83ANGY
ssow 1ed : puws Sy ¢ wwog : Avyd : puss pyy s0diw0d wsorOdE sraogyorg Jo sdrqo A1p : Aepo : puvs G ¢ 80P $0ARS] : A¥p0 : puvs Zy * seown wod : Aep : pues Ty

SN | SN | cov { voc | N | sN | ovo oco | esoo [ ovoo | stro | sn | sN | sn | wo | 250 | 100 ‘TSI
SN | L¥e | 87 | 657 | SN | SN | &0 | 170 | er00 | 6700 | 2800 | 6800 | SN | sN | 1o | ie0 | sooasT |
wer _nqx IE€T | THET | 190 | Lo | ¥TE | SIT | vITO | #e10 | TS€0 | L8c0 | sor | eox | ozE | LTI LW
it | stve | wor | wer | oo | sso | 901 | 101 | cevo | szro | ooco | zeco | e | iz | ot | 51 S |
S60T | LYIT | 80T | 00T | S90 | 190 | ovT | er'T | scr0 | Levo | ssco | zoro{ ey | ey | o | ern S 1
880Z { TVIZ | ¥O'IT | 050Z | 6.0 | 90 | LI'T | o1 | sico | soc0 | 6620 | Lézo | st | €zr | or1 | oI |
9507 | 6T0T | OI'CT | 19°€T | 680 | 690 § z€X | Z€T | 6510 | ss10 § vsco | csco | 001 | oz1 | oe1 | opy 4 7
6€'ST | SL'0T | 69'ST | ¥SST | L6'0 | L90 | €91 | ST | s810 | sszo | €9v0 | oo | ss1 | €1 | o1 | so1 (47
YT | 60'¥T | 6T¥T | T6WT | 160 | 890 | #¥'1 | 8T | 6070 | €zz0 | svvo | szvo | orx | sz1 | or1 | ssu H
'SPUZf-sBy |'sPuz| sV |'sPuz | -sTy |-sPiz| sB1 |spuz|sWi|sPiz| sw1|sPiz| s®r]|spuz| s

51004 SIANY] s)o00y S3AWY]) sjooy wo>doﬂ 5004 SIAWY} X‘V’

% 9381PAY0qI¥d @Y0], % M % d % N

" SUOS¥IS 8661 / L6GT PU¥ LE6T / 9661 SANNIIEU0D 0M) 3T} SuLmp w1pawn Bunuwpd 58 pIsn SImIXIU I)RLISGNS NN0S £q PIJIIAYE
S8 sFajppaos ssoaEmYY MK ( PO SYIUOW £ ) JO §)00 PU SIANI] T JUA)UOD ANBIPAYOGISD [#)0 ], puv ummssvjog ¢ snaoydsoyd * wddoszN - (€ ) F1AVL




seasons. Such decrease was significant as compared with seedlings

of the aforesaid three superior mixtures (M1, M2 and M5). In

addition, other investigated media i.e. M3, M6 and M7 were in
between and exhibited statistically the same effectivenéss in this
respect.

Nevertheless, it is quite evident to be observed clearly that the
presence of peat moss and leaves dust as component of an
investigated mixture especially either both were added together like
as MS5 (sand : peat moss : leaves dust) or each was provided solely
in combination with clay , i.e. 1st and 2nd media (sand : clay : peat
moss) and (sand : clay :leaves dust) resulted in increasing leaf P%
of 3 months old Yucca seedlings.

The beneficial influence of both peat moss and leaves dust in
this regard may be attributed to one or more of the following
reasons ;-

a) Leaves dust could be considered as a well source of phosphorus
1n an available form.

b) Both peat moss and leaves dust as an organic matter act in
capturing the available for of phosphate i.e. anion case (Poy )
and consequently keep it from being lost through drainage.

¢) Organic matters “ contained humus” prevent po4 from reacting
with cations (2") especially Ca** to invert into unsoluble
compounds.

On the contrary, the organic matter omission substrate mixture
having the foam like as M4 (sand : clay : foam) resulted in the
lowest leaf P%, this may be due to severe rate of P lost through
drainage that resulted by the lower potentially of the three

components (sand, clay and foam) for capturing phosphate anions.

76




These results agree with those reported by Abou Dahab
(1992) on Chlorophytum comosum and Nabih ef al (1992) on

Dieffenbachia amoena cv. “Tropic Snow”.

I. A. 3. b. 2. Root phosphorus content :

Referring the root P content of 3months old Yucca seedlings
in response to.the various investigated planting media, data are
presented in Table (3). The tabulated data displayed that the trend
of response took the other way around as compared to that
previously found with leaves. Hence, the highest root P% was
always coupled with those seedlings grown in 4th medium (sand :
clay : foam), whereas differences were highly significant as
~compared to any of those other investigated mixtures during both
experimental seasons.

This trend may be due to the dilution effect resulted by the
unparalleled rates of both dry matter (especially carbohydrates) and
absorbed phosphorus. However, further studies are needed to throw
some light in this concern.

Meanwhile, both substrates mixtures of M1 and M2 i.e. (sand
: clay: peat moss) and (sand : clay : leaves dust) ranked statistically
second as root P% was concerned. In addition, the four other
planting media i.e. M3, M5, M6 and M7 came last, since the 3
months old Yucca seedlings grown in pots contained any of them
showed the least root P%. Such trend was true during two
experimental seasons, whereas the differences between the above
mentioned three categories were highly significant.

These results are in agreement with that reported by Nabih
and Salem (1991) on Brassaia actinophylia, who found that the




-plants grown in a mixture of sand : clay and clay medium gave the

highest P content in roots.

I. A. 3. c. Potassium content :

I. A. 3. c. 1. Leaf potassium content :

Concerning the leaf potassium percentage of 3 months old
Yucca seedlings, Table (3) indicates that the transplants grown in
pots with M2, M1 and M3 had the richest leaf K content, However
leaf K% of 3 months old Yucca transplants under M2 mixture (sand
: clay : leaves dust) tended to be higher than that of M1 (sand : clay
: peat moss) and M3 (sand : clay :dry chips of Eichhornia speciosa
compost) but differences were significant when comparing M2 with
M3. On the other hand, leaf K% of Yucca seedlings (3 months old)
grown in other planting media i.e. M4, M5, M6 and M7 ranked
statistically second, however K % in leaves of Yucca seedlings
grown in both M4 and M7 tended to be relatively higher than those
of two other ones, especially as an average of two seasons was
concerned in this regard.

These results are confirmed by the work of Nabih et al
(1992) on Dieﬁ’enbachia amoena cv. “Tropic Snow” where they
recorded that a mixture of composted leaves with sand or peat moss

alone increased K% leaves.

L A. 3. c. 2. Root potassium content :
As for root K% of 3 months old Yucca seedlings in response
to the investigated planting media, Table (3) shows that no specific
trend could be detected during both seasons. Moreover, differences

were so little to reach level of significance, however root K% of

transplants grown in pots contained any of M1, M2 or M3 i.e. (sand




. clay :peat moss), (sand : clay : leaves dust) or (sand : clay : dry
chips of Eichhornia speciosa compost) respectively, tended to be
relatively higher than those exhibited with other investigated
substrate mixtures especially as an average of two seasons was
taken into consideration.

This may be due to the dilution effect whereas the first 3
investigated resulted in reducing root dry weight as previously
discussed from Table (2).

Similar results were observed by Mansour (1985) on
Aspidistra laurida, where he recorded that growing the plants in
media containing peat moss (clay / peat moss or peat moss / sand

and peat moss - sand - clay) increased K content in the leaves and

roots.

I. A. 3. d. Total carbohydrate content :

I. A. 3. d. 1. Leaf total carbohydrate content :

Referring to the leaf total carbohydrate content of 3 months
old Yucca seedlings in response to the various investigated planting
media, the tabulated data in Table (3) shows that the total
carbohydrate were greatly abundant when the seedlings were
transplanted in pots filled with either M2 (sand : clay : leaves dust)
& M1 (sand : clay : peat moss) growing media. Meanwhile, the
reverse was true with M5 (sand : peat moss : leaves dust) and M4
(sand : clay : foam) during both seasons, as well as M6 (sand : peat
moss : dry chips of Eichhornia speciosa compost) during second
season, whereas differences between both groups were highly
significant during two experimental seasons.

In addition, other investigated media, M3 and M7 i.e. (sand : clay :
dry‘ of Eichhornia speciosa compost) and (sand : peat moss : foam)
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respectively were in between and exhibited statistically the same
effectiveness in this respect especially.

This result is in harmony with that reported by Sobhy (1998)
on Dracaena marginata, who obtained the rhighest total

carbohydrate by using (1 soil : 1 sand : 1 peat moss) mixture.

I. A. 3. d. 2. Root total carbohydrate content :

Data concerning the effect of the investigated growing media
on the root total carbohydrate content of 3 months old Yucca
seedlings during 1996/1997 and 1997/1998 seasons are presented in
Table (3). The obtained results revealed that the differential
growing media could be classified into two main categories
regarding thier effect on the root total carbohydrate percentage of 3
months old Yucca filamentosa seedlings.

a) The three substrate mixtures M7, M6 and M1 i.e. (sand : peat
moss : foam), (sand : peat moss : dry chips of Eichhornia
speciosa compost) and (sand : clay : peat moss) respectively, are
representative of the first category (Superior).

b) The four substrate mixtures M2, M3, M4 and M5 i.e. (sand : clay
: leaves dust), (sand : clay : dry chips of Eichhornia speciosa
compost), (sand : clay : foam) and (sand : peat moss : leaves
dust) mixtures respectively, represented the second category
(Inferior) whereas differénces between both categories were
significant during the 1st e)jperimental season.

The results of the seqbnd season showed a similar trend to

Ahose of the first season with a few differences. The superior

category included M2(sand * clay :leaves dust), M7 (sand : peat
moss : foam) and M1 (sand : clay : peat moss),while M3 (sand :

clay : dry chips of Eichhornia speciosa compost), M4 (sand : clay :




foam) M5 (sand : peat moss : leaves dust) and M6 (sand : peat moss
: dry chips of Eichhornia speciosa compost), mixtures proved to be
the inferior category, whereas the differences between both groups
were insignificant.

Similar results were observed by El Sayed (1994) who found
that growing Ficus nitida “Hawaii” plants in peat moss alone or its
mixture with sponge or foam increased the contents of total

carbohydrates.

I. B. Experiment II “one year old seedlings” :
1. B. 1. Vegetative growth measurements :

I. B. 1. 1. Plant height :
Referring the response of plant height, Table (4) shows that

one year old Yucca filamentosa seedlings reached statistically thier
maximum height under growing in M1, M2, M5 and M7 media i.e.
the substrate mixtures of (sand : clay: péat moss), (sand : clay :
leaves dust), (sand : peat moss : leaves dust) and (sand : peat moss
: foam), respectively.

Such trend was true during both 1996/1997 and 1997/ 1998
seasons whereas differences were significant as comparing to the
three other media with an exception that transplants grown in pots
of M6 (sand : peat moss : dry chips of Eichhornia speciosa
compost) during the ! st season showed a slight depress could be
easily neglected from the statistical standpoint.

The reverse was detected when one year old Yucca
filamentosa seedlings were grown in M3 or M4 media i.e. (sand :
clay : dry chips of Eichhornia speciosa compost )or (sand : clay :

foam) whereas, the shortest seedlings were statistically observed.
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These results are confirmed by the work of Mohamed (1992)
on Livistonia chinensis and El Sayed (1994) on Brassaia
actinophylla and Ficus nitida “Hawaii”, but these results disagree
with that mentioned by Hammad (1994) on Cupressus

semperviens.

I. B. 1. 2. Number of leaves :

Data in Table (4) declared that the number of leaves per the
individual one year old seedling followed nearly the same trend
previously detected with the plant height regarding the response to
various investigated media. However, the promotive effect of the
M5 (sand : peat moss : leaves dust) medium was more pronounced
with number of leaves as compared to the three other effective
substrate mixtures. Anyhow, the beneficial effect of the effectivé
mixtures on number of leaves per one year old seedling could be
arranged into the following descending order M3S (sand : peat moss
: leaves dust), M1 (sand : clay : peat moss), M6 (sand : peat moss :
dry chips of Eichhornia speciosa compost), M7 (sand : peat moss :
foam) and M2 (sand : clay : leaves dust) as an average of two
seasons was concerned. The opposite was true with M3 and M4 i.e.
(sand : clay : dry chips of Eichhornia speciosa compost and (sand :
clay : foam) respectively, whereas the least values of leaves number
were statistically detected dﬁring both seasons of study.

These results go in line with that reported by Mansour (1985)
on Aspidistra lurida, Mohamed (1992) on Livistonia chinensis, El
Sayed (1994) on Brassaia actionphylla and Ficus nitida

“Hawaii” and Sobhy (1998) on Dracaena marginata.
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I. B. 1. 3. Leaf area :

Concerning the average leaf area of one year old Yucca
filamentosa seedlings in relation to the various investigated
substrate mixtures, Table (4) shows clearly that trend was not so
firmer during two seasons of study as compared to the previously
detected with either plant height or number of leaves per plant.
However, the shift was so slight during the first season, whereas
the M1 (sand : clay : peat moss), M2 (sand : clay : leaves dust) and
to great extent both M3 (sand : clay : dry chips of Eichhornia
speciosa compost) and M7 (sand : peat moss : foam) media were
still' the effective mixtures in this concern. Meanwhile, during the
second season, the change in trend of response rather than the plant
height or number of leaves per seedlings was more pronounced and
differences in leaf area due to the media became insignificant in
most cases, with a relative tendency pointed out the superiority, of
M2, M3 and M7 i.e. (sand : clay : leaves dust), (sand : clay : dry
chips of Eichhornia speciosa compost) and (sand : peat moss :
foam) substrate mixtures, respectively. In other words, in spite of
the M3 was the inferior regarding both plant height and number of
leaves measurements but it became more effective than M1,M5 and
M7 i.e. (sand : clay : peat moss), (sand : peat moss : leaves dust)
and (sand : peat moss : foam), substrate mixtures respectively,
pertaining the effect on leaf area such changes in response of the
average leaf area may be attributed directly to the negative
correlation between the number of a given plant organ induced per
each individual plant and its growth vigour which mainly depending

upon the potentiality of both root and shoot (leaves) systems for




supplying with both raw and synthetic substances, respectively
(needed for growth and development).

The results agree with the findings of Nabih and El Khateeb
(1991) on Philodendron erubescens var. “Emerlad Queen” who
found that peat moss alone or its combinations with the sand or clay

showed a great effect on leaf size.

I. B. 1. 4. Fresh weight of leaves :

Regarding the leaves fresh weight per seedling one year old
Yucca filamentosa in response to growing media, data in Table (4)
displayed obviously that the heaviest leaves fresh weight per
seedling was always in closed relationship to that seedlings grown
in M2 (sand : clay : leaves dust) as well as any of M1 (sand : clay :
peat moss), M5 (sand : peat moss : leaves dust) and / or M7 (sand :
peat moss : foam), either data of each season or an average of two
seasons were concerned. On the other hand, the opposite was found
with M3, M4 and M6 media i.e. (sand : clay : dry chips of
Eichhornia speciosa compost), (sand : clay : foam) and (sand :
peat moss : dry chips Eichhornia speciosa compost) mixtures,
respectively.

This result is in harmony with that reported by El-Afaghani

(1981) on Eucalyptus camadulensis.

I. B. 1. 5. Dry weight of leaves :

It is quite clear that the leaves dry weight per one year old
seedlings of Yucca filamentosa followed typically the same trend of
response to the various media previously detected for the leaves
fresh weight during both seasons of study. Since, the M2 medium
(sand : clay :leaves dust) was statistically the superior, followed
in a descending order by both M5 and M7 as well as M1 as an
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average of two seasons was regarded. Contrary to that, M3, M4
and M6 were statistically the inferior in this regard.

These results agree with the findings of many previous
workers, Hornis ef al (1983) on Codiaeum Variegatum and
Dieffenbachia amoena and El Sayed (1994) on Brassaia
actinophylla and Ficus nitida “Hawaii”. In addition, our findings
are in partial agreement with that reported by Hammad (1994) on
Cupressus semperviens.

Conclusively, for the younger (3 months old) Yucca
filamentosa seedlings the M1, M5 and M7 media reflected thier
suitability regarding the various shoot system measurements. In
other words, the presence of both sand and peat moss together plus
any of clay, leaves dust or foam representing the most favourable
growing media for the younger seedlings which may be attributed to
the lighter texture of such mixtures that associated with a well
balanced properties for air economy, keeping ability for both soil
moisture and nutrients from being lost by excessive drainage and
leaching, respectively. Since, both sand : foam are responsible for a
well aeration (permeability), while clay and peat moss are dealing
with both soil moisture and nutrient balance.

‘Meanwhile, for the older seedlings (one year old) it could be
concluded that the favourable growing media for 3 months old
seedlings reflected also thier suitability with a unique shift was
representative by the superiority of M2 which showed more
effectiveness with the older seedlings rather than the younger ones.

Nevertheless, a logic explanation could be given for the trend
of both fresh and dry weight of leaves in response to media and

number of leaves per plant, since both are in closed positive




relationship from one hand. On the other hand, both physical and
chemical characteristics of each component (added substance) in
preparing these substrate mixtures as well as the combined reaction
of the three materials used in each mixture especially those related
to the economic air and keeping ability of soil m;)isture and nutrient
elements from lost are the main responsible factors for determining
the suitability of any medium. Moreover, changes in suitability of
some medium / in to the 3 months old then the one year old
seedlings may be due to the unparalleled requirements of both ages
especially for moisture and nutrient elements and consequently the
physiochemical properties of growing media which considered as a

direct reflection to its / thier components.

I. B. 2. Root growth measurements :

I. B. 2. 1. Number of roots :
Data recorded in Table (5) displayed that the M4 (sand : clay

: foam) medium resulted significantly in increasing the number of
roots per each one year seedling as compared to the 6 other
growing media during both seasons of study followed by the M6
(sand : peat moss : dry chips of Eichhornia speciosa compost) and
M2 (sand : clay : leaves dust). However, the reverse was true with
M3 and MS5 i.e. (sand : clay : dry chips of Eichhornia speciosa
compost) and (sand : peat moss : leaves dust) mixtures whereas the
least number of roots per seedling was significantly induced.
Moreover, the two other media i.e. M1 and M7 (sand : clay : peat
moss) and (sand : peat moss : foam) were statistically in between

the above mentioned two extents.




In this connection, Hammad (1994) found that the medium
containing sand : clay : foam (3:1:1) was the best one for growing

Cupressus semperviens.

I. B. 2. 2. Root length :

The root length of one year old Yucca filamentosa seedlings
In response to the investigated growing media exhibited generally
that M1, M5 and M7 media stimulated the penetration of root
system to reach statistically the maximum length during both
seasons of study. In other words, the presence of both sand and
peat moss together in addition to clay, leaves dust or the foam as
the third component resulted in more elongation of root length. The
reverse was true with both M2 and M6 especially during second
season, whereas the shortest root system was induced. Moreover,
the other investigated media i.e. M3 and M4 were in between.

These results are in general agreement with those found by

Nabih et al (1992) on Dieffenbachia amoena cv. “Tropic Snow”.

I. B. 2. 3. Fresh weight of roots :

Regarding the root fresh weight of one year old Yucca
filamentosa plants in relation to the investigated growing media
during both 1996/1997 and 1997/1998 seasons, it is quite evident
that the three substrate mixtures of (sand : clay : leaves dust), (sand
: peat moss : leaves dust) and (sand : peat moss : foam) induced
seedlings having significantly the heaviest root fresh weigh.

However, such trend was to great extent true during both seasons
as data of each season was compared separately, but the trend was
firmer as an average of two seasons was concerned. Contrary to

that, the M3, M4, and M6 media were the inferior especially during
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the first season or an average of two seasons was taken into
consideration. In addition, M1 (sand : clay : peat moss) medium
was in between the aforesaid two extents.

The results are in agreement with the findings of Mansour
(1985) on Aspidistra lurida and El Sayed (1994) on Brassaia
actinophylla and Ficus nitida “Hawai” while, they are in partial
agreement with the finding of Hammad (1994) on Cupressus

semperviens.
1. B. 2. 4. Dry weight of roots :

It is quite clear from data tabulated in Table (5) that the root
dry weight per individual one year old Yucca seedling followed
typically the same trend of previously detected with the root fresh
weight, regarding the response to the various substrate mixtures
investigated as growing media in this experiment. The three M2,
M35 and M7 media i.e. (sand : clay : leaves dust), (sand : peat moss
:leaves dust) and (sand : peat moss : foam) substrate mixtures were
statistically the superior as compared to any of the other
investigated ones. Such trend was really during both 1996/1997 and
1997/1998 seasons either data of each season or an average of two
seasons were concerned. Meanwhile, other media not only ranked
second but also they were equally effective from the statistical
standpoint.

Similar results were obtained by Mansour (1985) on
Aspidistra lurida, and Schefflera actinophylla cv. compacta and EI
Sayed (1994) on Brassaia actinophylla and Ficus nitida “Hawai”.

Conclusively the M1, M5 and M7 exerted thier superiority
with the 3 months old seedlings, while with the one year old M2,
M35 and M7 and to the great extent M1 were the superior.
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Such trends were really with most measurement atthe two

above and underground systems.

I. B. 3. Mineral composition :
L. B. 3. a. Nitrogen content :

I. B. 3. a. 1.. Leaf nitrogen content :

Referring to the leaf N content of one year old Yucca
seedlings, Table (6) displays that the maximum percentage value
was exhibited by those transplants grown in M1 (sand : clay : peat
moss) growing medium which surpassed statistically all other
investigated mixtures during both seasons of study. Moreover, the
M2 (sand : clay : leaves dust) and to some extent M3 (sand : clay :
dry chips of Eichhornia speciosa compost) growing media ranked
statistically second as compared to the aforesaid superior medium.
However, both M4 and M6 tended to be relatively more effective
than both M2 and M3 especially with comparison to the former one
during 2nd season. Such trend was true during both experimental
seasons either data of each season or as an average value of two
seasons were taken into consideration.

On the contrary, the leaves of one year old Yucca filamentosa
seedlings grown in pots filled with M5 mixture (sand : peat moss :
leaves dust) showed statistically the lowest nitrogen percentage as
compared to any of other investigated media during both seasons of
study. In addition, M7 (sand : peat moss :foam) was in between in
this concern especially as an average value of two seasons was

concerned.
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Generally, the same conclusion of our study has been found
by Mohamed (1992) on Livistonia chinensis and Hammad (1994)
on Cupressus semperviens.

The slight shift in trend of leaf N% in response to growing
media resulted with Yucca seedlings of two ages may be mainly due
to the changes in thier characteristics especially those coupled with
thier potentiality for both absorption and assimilation processes,
which certainly could be varied from one stage to another. Since,
determing an element as a percentage of dry weight in a given organ
reflects the accumulation rates of both determined element and dry
matter especially carbohydrates in such plant organ.

Consequently, in some cases the percentage of an element may
be seemed to be so lower, in spite of its actual quantity absorbed
was so greater.

In other words, the conflict in trends of response for 3 months
and one year old seedlings may be due to the interference between
the dilution effect resulted by the unparalleled accumulation rates
of both synthetic matters especially carbohydrates and mineral
elements from one hand, as well as the actual quantity of different
elements could be absorbed by root system of two ages of Yucca

seedlings from the other.

I. B. 3. a. 2. Root nitrogen content :

As for the root N% of one year old Yucca seedlings in
response to investigated substrate mixtures, data in Table (6)
revealed that M1 (sand : clay : peat moss) resulted in the maximum
value. Meanwhile, the reverse was true with M2 (sand : clay:
leaves dust) during both seasons, as well as M3 (sand : clay :dry

chips of Eichhornia speciosa compost) during the second season
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only. However, differences were still insignificant in most cases
during both seasons except in 1st season when 1st and 2nd
substrate mixtures were compared with each other.

These results go in line with that reported by Korkar (1996)
on Codiaeum varigatum, who stated that the plants grew in (1sand :

lclay : 1peat moss) contained higher percentage of N.

I. B. 3. b. Phosphorus content :

I. B. 3. b. 1. Leaf phosphorus content :

With regard to the leaf P content in one year old Yucca
seedlings in response to the differential investigated growing media,
data obtained during both 1996/1997 and 1997/1998 seasons are
presented in Table (6). It is quite evident that leaf P% of the one
year old Yucca seedlings followed to great extent the same trend of
response that previously detected from the experiment I (3months
old seedlings). Since, the M1, M2 and M5 substrate mixtures
proved to be the superior, while the M4 medium was the inferior,
whereas differences between both categories were significant
dﬁring two experimental seasons.

This trend was true either values of each season were
separately compared or an average value of two seasons were
concerned. Moreover, the other investigated growing media (M3,
M6 and M7) came intermediately in this respect.

Similar findings were detected by Hammad (1994) on
Cupressus semperviens, who stated that the highest value of P were
detected in plants grow in medium contained (3 sand: 1 clay: 1

peat).




ssowt Jead : pues G “ureoy : Avpo : pues ppy sodwos ¥sopads srwoggarg Jo sdmyo Aip : Aepo :

.naom“mmoaas&“vﬁmhiuﬁgﬁﬁgmﬁsﬂﬁﬂ%m&%mﬁ?mmoaac&“vﬁawz ‘450D 50ARY

vﬁmnggu%ﬂo”vﬁmﬂi ,nuoauc&”aa_o“vﬁ:!

SN | t9¢ | SN | 1€%€ | 70 | €10 | SN | eco | v800 | sN | zoro | 6300 | &N €0 | 1€0 | s¥o | 100°as
SN | 197 | SN | 9c7 | 800 | 600 SN | v70 | 6500 | 8900 | 700 | ¥900 | SN | vzo | o | zeo | soo'asm

69'1T | 6% | v6'0T | ¥e€T | L0 | svo | Lot | zo't | soro | ooro | sszo | seeo | o001 | 601 €T | 091 LN
Wer | seez | LeeT | vz | ovo | Lso | vz1 | szr | coro | soro | ecco | szeo | or1 | iz oLt | 0§t 9N
SLTL | ¥S'6L | S80Z | ZT0C | s¥'0 | sv0 | 20T | €01 | sor'0 [ zoro | covo | seco | oo1 | or: 601 | SO'Y SN
WL | 9TTT | 886t | 69°'¢z | 150 | 10 | 80T | oot | sore | zzro | ssro | ssro | w1 | 1 ST | s9'1 "W
600z | 607z | S&IT | 670z | 950 | Ls0 | L01 | se0 | szro | Lzro | oeco | occo | 8% | oz SPT | s¥1 €W
990z | ST6L | €TTL | 202Z | ¥90 | v9'0 | se1 | ser | osro | ouro | covo | ssco | oo 001 | ssT | 091 (47
STST | wWIL 10T | LowT | s50 | 290 | €11 | s1T | 600 | soro | zezo | ssvo | oer | sz 007 | €61 N
SPUZ|'SB1 |'sPuz| s® |'sPaz | g®1 |'spiz| g1 |'gpuz 'SEI{SPuz | g¥y [sPz| sWy [sPiz| SHI

H—chm 3>601~ sj00y SIABI] sjo0y S4B ] )00y mgao..— a%oévv.

% 81pAY0qaed By0 ], % 3 % d % N

" SUOSBISE RE6T / L661 PUB LE6T / 966 T FANNIISUOI 043 3y Buunp gipow Supueid sv pasn SIIMXN NBIISANS JUI0S AQ PAIIYYE
§¥ s30ypaas ssoyumisyy B0NX ( pio 1824 2u0 ) Jo 5300 pus SIAEI] UTJUAU0D I)BIPAYOQIED [8)0] PUS UMSSE)0] ¢ stuoydsoyy ¢ waBoayy] -

:(9) A1dYL




I. B. 3. b. 2. Root phosphorus content :

Referring to the root P content of one year old Yucca
seedlings, Table (6) shows that the seedlings exhibited an obvious
modification in trend of response to growing media as compared to
the previously found with 3 months old seedlings, such trend
declared that the M2 (sand : clay : leaves dust) resulted in the
maximum value of root P%. Differences were significant as
compared to those of other planting media, especially during second
season except as compared to that of one year old Yucca seedlings
grown in pots contained M3 (sand : clay : dry ¢hips of Eichhornia
speciosa compost) during both seasons. This modification in trend
of root P% of one year old Yucca seedlings than the younger
transplants (3 months old) in response to planting media may be
attributed to the shift in root characteristics by the transplant aging.
In other words differences in growth rates of both shoot and root
system of Yucca seedlings resulted by the different planting media
that finally reflected on the accumulation rétes of both dry matter
(especially carbohydrate) and nutrient elements (especially
investigated mineral ones) could be represent an interesting base
for unexpected ones.

These results go in line with that reported by Nabih and
Salem (1991) on Brassaia actinophylla, who found that a mixture

of sand : clay gave the highest P in roots.

I. B. 3. ¢. Potassium content :

L B. 3. c. 1. Leaf potassium content :

As for the leaf K% of one year old Yucca seedlings, Table
(6) displays that M2 (sand : clay : leaves dust) was still the superior
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whereas, it showed the highest leaf K%. The M6 (sand : peat moss :
dry chips of Eichhornia speciosa compost) came second while
other investigated mixtures showed equally of the same
effectiveness. Such trend was true during both seasons of study
however, differences were significant during 1st season only.

This result is in harmony with that reported by Nabih et al
(1992) on Dieffenbachia amoena cv.“Tropic Snow’_’,.who stated
that growing mixture of compbsted leaves with sand or peat moss

alone increased K% in leaves.
L B. 3. c. 2. Root potassium content :

Nevertheless, the root K% of one year old Yucca plants in
response to planting media exhibited a slight shift in trend of
response as compared to that of the younger transplants (3 months
old). Such modification is mainly detected with M1, M2 and M3
whereas they resulted in a significant increase of K % in roots of
Yucca transplants (especially M2) as compared to the four other
ones during both seasons. On the contrary, M4 showed the lowest
root K%. However, differences were not significant as compared to
those of M5, M6 and M7 during two seasons.

This may be attributed to the change in transplants
characteristics correlated with the advancement of age from one
hand and the dilution effect resulted from the unparalleled
accumulation rates of both dry matter (carbohydrates) and
Potassium from the other.

Moreover, such results are in partial coincidence of the
findings of Hammad (1994) on Aralia longifolium and Cupressus

semperviens and Korkar (1996) on Codiaeum varigatum, where




they recorded that the highest value of K contents were detected in

plants grow in medium contained sand : clay : peat moss.

I. B. 3. d. Total carbohydrate content :

1. B. 3. d. 1. Leaf total carbohydrate content :

With regard to the response of the leaf total carbohydrate
content of one year old Yucca filamentosa seedlings to the various
growing media, data obtained during both 1996/1997and 1997/1998
seasons are presented in Table (6) cleared that the seedlings grown
in pots filled with M1 (sand : clay : peat moss) showed the highest
total carbohydrate percentage as compared to any of other
investigated media under study during both seasons either the data
of each season was compared separately or an average of two
seasons was concerned, followed by those on either M4 (sand : clay

foam ) and M6 (sand :peat moss : dry ships of Eichhornia
speciosa compost)especially during the second season. However,
differences were still insignificant in most cases during both
seasons.

On the contrary, the seedlings grown in M5 (sand : peat moss
: leaves dust) were the inferior in this respect as they showed
statistically the lowest value (20.22 and 20.85%) during the first
and second seasons, respectively. In addition, M2 (sand : clay :
leaves dust) and M3 (sand : clay : dry chips of Eichhornia speciosa
compost) were in between in this respect especially as an average
value of two seasons were concerned.

These results are confirmed by the work of Hammad (1994)

on Aralia longifolium and Cupressus semperviens.




I. B. 3. d. 2. Root total carbohydrate content :

With respect to root total carbohydrate of one year old Yucca
filamentosa seedlings as influenced by differential growing media,
it is obvious from Table (6) that in the first season the roots of one
year old Yucca seedlings grown in pots filled with M7 (sand : peat
moss : foam), .M6 (sand : peat moss : dry chips of Eichhornia
speciosa compost) and M1 (sand : clay : peat moss) showed the
highest total carbohydrate % than the other investigated mixtures.

Moreover, the four other growing media M4, M3, M5 and M2
respectively, not only resulted in reducing root total carbohydrate
% below the above mentioned three superior ones but also they
were equally effective from the statistical point of view as
compared each to other.

The data of the second season presented in the same Table
showed a different pattern of results as the first one. It is quite
evident that both substrates mixtures of M1 (sand : clay : peat
moss), M4 (sand : clay : foam) and M6 (sand : peat moss : dry
chips of Eichhornia speciosa compost) gave the highest root total
carbohydrate content of one year old Yucca seedlings.

Contrary to that, M5, M7, M2 and M3 showed the least total
carbohydrate content however, differences were still insignificant
as compared to those of the cffffel; growing media.

These results agree with those reported by Abou Dahab (1992)

on Chlorophytum comosum.




THE SECOND EXPERIMENT

II. Experiments dealing with nutrition treatments :
IL. A. Experiment II (3 months seedlings) :
II. A. 1. vegetative growth measurements :

Concerning the vegetative growth measurements of 3 months old
Yucca filamentosa seedlings in response to the interaction of different
combinations of F; & F, x methods of application S & D x rates of
application (0.0, 0.5, 1.0 and 15 gm/L) data obtained during both
1996/1997 and 1997/1998 seasons are presented in Table (7).

IL. A. 1. 1. Piant height :

Data in Table (7) revealed that plant height was responded obviously
to the interaction between the lowest rate of both F; or F, when applied as
Drench (method of application) i.e. The combination of 0.5 gm/L of FixD
and 0.5 gm/L of F, x D exhibited significantly the tallest seedlings as
compared to other treatments, such trend was true during both seasons.
Moreover, seedlings received 1.0 gn/L of F; x Dand 1.0 gm/L F,xD
ranked the second in this concern. On the other hand, seedlings sprayed by
both F, and F, produced less value of plant height as compared with other
combination especially at low rates of application (0.5 gm/L) but it still
gave increases over control. The other combinations took intermediate
Place between the two extremes with variable values.

As for specific effect of the two forms of fertilizers on plant height,
data in Table (7a) showed that there are no significant differences between
the two fertilizers during the first season. While, F; was more effective in
the second season. However, F 1 8ave 22.92 cm plant height while F, gave
21.69 cm in 1997/1998 season.
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Concerning the specific effect of methods of application, it obvious
from Table (7a) that the fertilizers applied as drench resulted in highly
significantly increases of plant height during both seasons of study which
gave (26.67 and 26.71 cm) during first and second seasons, respectively.
On the contrary, spraying with fertilizers induced the least values (17.91
and 17.89cm) in 1996/1997 and 1997/1998 seasons. _

With regard to the specific effect of rates of application, Table (7a)
show that the high rate of application gave the tallest seedlings compared
with control and other rates of application. Moreover, other investigated
rates were statistically inducing highly significant increase in plant height
over control. The same trend was found during first and second seasons.

Furthermore, Table (7a) indicate a significant effect as a results of
interaction between form of fertilizers and methods of application on plant
height. Data obtained showed that F, x D is more effective combination
followed by F, x D as compared with the FixS andF, xS.

As for the specific effect of interaction between forms of fertilizers and
applied rates, Table (7a) briefly all combinations of F 1 x all rates and F, x
all rates significantly increases plant height over control. F, and F, at high
rates (1.5 gm/L) gave the most promising effect in this respect.

Regarding the interaction effect of (methods of application x rates of
application) on plant height of seedlings of Yucca filamentosa, data
obtained in Table (7a) indicates that in both seasons applied fertilizer by
drench method of application (D) at low rates more effective as compared
with Spraying (S) even at high level of application. In general all
combinations of (D) with all rates of application significantly increased
- seedlings height as compared with (S) at all levels and control.

11




18T 187 10°0 .
60'Z Pe'l $0°0 as1
00°6T 00'8T S §
£8°0€ £8°0€ 01
05°€E LY'SE s'0 a
gy | LTI 0'0
00'bT Lr9z N |
SL'8I 6LLT 01
£€'ST 05°sT §'0 S
0S°ET LIzt 0’0
‘s Puy | g B Tseg
¥ I uMm)aq
UONIRAANUE JO 1334)9 oyrradg

201

SN 81 100 -
SN peL c0'0 a
0S'SZ LTLT g !
T6°€T et 01
_ (4|
£8°€T £8'97 S0
05°¢1 FANA 0’0
0S°LT 00°LZ = |
L9'ST 1Z'sZ o'l
- | ££1
00'sZ ££'bT S0
05°€l FANAl 00
'S PUz | g W |Tswag
U¥PA ﬂookuon

Uo13OBI] JO 333559 Jydadg

66°T 8r'1 05792 oLtT (A 4 0S°€l ‘S pug
8T1 §6°0 80°LT 1€pT 8857 LI B H
10°0 $0'0
. - » . mﬁom
as1 §'1 01 g0 00 u0

(¥ ) woneandde jo sajer
J0 139553 yaadg

66'1 $'N I0'0 .
8p'1 S'N S0°0 as7
9%6'bL 8597 a
(4|
4.2 12'81 s
9b'87 $L'9Z a
. [¥: |
8e'Ll 09°LT s
"§Piz| s Wy |Toswag
NP J uamaq

UOIBINNUL JO JIIYD dYRIdg

¥l 060 |I00Q'S"T
¥0'1 L90 |soodasTy
197 L9'9Z a
68°LT 16°LT )

"SPUZ| S Wy | gosv?S

{ I ) uonedndde jo spoyjow
J0 1233 Yynadg

S'N SN |100Qs”T
P01 SN [s00d'sT
69'12 ({44 (X |
6TT 8z 14
"SPEL| s Wy | youe?S

(&) s1azyn3) jo wraoy
JO 139533 Jynadg

" SUOSEIS 8661/L661 B L661/9661 BuLmp ( plo syyuow ¢ ) ssopgomeiy gaong jo ( I8y yueld ) wo
139jj2 uandE.IRjul 113y pue uoned[dde Jo S)E PUR SPOYIOW ¢ SIIZII)I) JO SULIO) OM) JO 393139 dyAdg ~: (v ) TIAVIL




In this connection, our results agree with the findings of Al-Bahrany
et al (1991) on Schefflera actinophylla,  El Sayed (1994) on Brassaia
actinophylla and Ficus nitida “Hawaii” and Hammad (1994) on 4ralia
longifolium and Cupressus sempervirens.

IL. A. 1. 2. Number of leaves :

Regarding the response of number of leaves to interaction between
fertilizer form x method of application x application rate, it is obvious
from data in Table (7) that F; at 1.0 gm/L applied as drench gave a highly
significant increases in this respect followed by F; at 0.5 gm/L x D, F, at
05 gm/L x DandF,xDat1.5gm/L ina descending order. This trend is
true if the average of the two seasons was to taken in consideration. In spite
of F; and F, at low rates application (0.5 & 1.0 gm/L) applied as sprays
were the inferior regarding both plant height and number of leaves
measurements but it become more effective than control.

As for specific effect of form of fertilizer, Table (7b) shows that there
is no significant differences between the tow applied fertilizers in the first
season. On the other hand, F; produced highly significant effect in
1997/1998.

With regard to the specific effect of methods of application, the data in
Table (7b) cleared that drench gave the most promising effect as compared
with spraying method. Moreover, it is obvious that in both seasons the
number of leaves significantly increased by drench as a method of applied
fertilizer. The values were (31.21 & 37.00) compared with (20.69 & 21.46)
in first and second seasons, respectively. |

Concerning the specific effect of rates of application of fertilizers,
Table (7b) revealed that in both seasons the number of leaves/seedling
tended to be greater with increasing the rate of applied fertilizer. In the
general, the averages for the studied concentrations (0.00, 0.50, 1.00 and
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1.50 gm/L) were (16.00, 25.50, 30.67 and 31.63) in the first seasons and
(15.33, 34.58, 29.92 and 37.08) in the second season, respectively.

Regarding the response of number of leaves to interaction between
forms of fertilizers and methods of application, Table (7b) shows in both
seasons that F; x D gave the best of interactions followed by F2 x D. On
the contrary, sprayed with F, and F, showed the lowest values. The
percentage of increases of F{ x D over Fy x S reached to 63.6 and 104.8 %
in the first and second seasons, respectively.

Concerning the specific effect of interaction of the forms of fertilizers
and rates of application. Data in Table (7b) revealed that all combinations
of F and F, at all rates of application significantly increased number of
developed leaves in Yucca seedlings over control. This trend was true
during both seasons of study. However, F; at 1.5 gm/L tended to declare its
own relative superiority over other combinatiens in the first season while,
F, at 1.5 gm/L showed the same tendency of effectiveness in the second
season and the differences between the prementioned two treatments were
so small to be significant in most cases.

Furthermore, Table (7 b) indicate a significant effect as a resuit of
interaction between methods of application S and D x rates of application
of the two fertilizers at (0.0, 0.5, 1.0 and 1.5 gm/L). Briefly all the
combinations of drench method and applied rates significantly increased
the number of leaves as compared with spraying method and control.
Moreover, fertilizers applied as drench x 0.5 gm/L gave the highest number
of leaves followed by 1.5 gm/L and 1.0 gm/L, if the mean of two seasons
was taken in consideration, the values were (43.41, 38.87and 38.45),
respectively.

These results go in line with that reported by Rodriguez and Cibes

(1977) on Dracaena deremensis “Warneckii®, Conover and Poole (1981)
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on Brassaia actinophylla, El Sayed (1994) on Brassaia actinophylla and
Ficus nitida “Hawaii” and El Gendy et al (1995) on Dracaena draco.
IL. A. 1. 3. Leaf area :

Data conceming the effect of different combinations between forms of
fertilizers, methods of application and rates of application on the leaf area
measurements of Yucca filamentosa “three months old” seedlings are
shown in Table (7):

Data revealed that F; x D at 1.0 gm/L was achieved the highest value
in leaf area followed in a descending order by F, at the same rate x D and
Fix D atl5gm/LandF; &F, at0.5 gm/L x D. These results were true
during both seasons of study. The other combinations were in between the
above mentioned treatments and control with variable values.

Concerning the specific effect of the two forms of fertilizers, data
presented in Table (7 c)indicated that in both seasons of study, there was
no significant differences in leaf areain response to F, and .Fz fertilizers.
Thus, F; and F, are equal in this concern.

Regarding the specific effect of methods of application, it is obvious
from results presented in Table (7c) that the highest value of leaf area was
induced by these seedlings received fertilizers by the drench method which
showed a highly significant effect during both seasons of 'study, the valyes
were (26.74 and 27.19 cm?) compared with spraying values (20.43 and
19.12 cm?), respectively.

Regarding the specific effect of rates of application, data in Table (7¢)
showed that leaf area was positively proportioned to concentration used
from fertilizers. Such trend was true during both first and second seasons.
Leaf area increased continuously with mcreasmg the rate of application to
attain 2 high value (28.11 and 27.32 cm®) at 1.5 gm/L in the first and
second seasons, respectively.
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Concerning the specific effect of interaction between forms of
fertilizers and methods of application, Table (7c) indicates that during both
seasons F; x D and F; x D gave (27.66 & 27.40 cm?) and (25.82 & 26.98
cm®) leaf area, respectively. Whereas, F; x S and F2 x S produced (19.85 &
1895 cm® ) and (21.01 & 1928 cm®) leaf area, respectively. The
differences were absent in 1997/1998 season.

As for specific effect of interaction between form of fertilizer and rate
of application. Data tabulated in Table (7 ¢) shows regardless of the
methods of application that increasing the rate of both F 1 & F, fertilizers
gave the highest values of leaf area, all results statistically in increasing
towards raising rates from (0.0) as control to (1.5 gm/L) which tended to be
more effective during both seasons of study.

Concerning the specific effect of interaction between methods of
application and rates of application, Table (7¢) 1t is quite evident that, the
greatest value of leaf area was obtained with a drench as a method of
applied fertilizers and medium rate of application at 1.0 gm/L followed in
descending order by 1.5 gm/L and 0.5 gm/L. The increase was significant
as compared to those treated with spraying method or control during
1996/1997 and 1997/1998 seasons. Any how, it could be concluded that
drench is the most effective method for application of fertilizers and
economically reduce the doses which needed by seedlings of Yucca

Jfilamentosa.

The obtained results are in general agreement with that reported by El
Sayed (1994) on Brassaia actinophylla and Ficus nitida “Hawaii”, but they
are in disagreement with that reported by Mohamed (1992) on Livistonia

chinensis.
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IL. A. 1. 4. Fresh weight of leaves :

Concerning the interaction effect of different fertilizers x methods of
application x rates of application on vegetative growth of Yucca
Jilamentosa seedlings (3 months old) are shown in Table (7). Data obtained
show clearly during two seasons that F; (Stimufol) at 1.0 gm/L applied as
drench, could be noticed clearly as the best combination in increasing the
fresh weight of leaves. In general the prementioned treatment gave the
highest value of leaves fresh weight (181.75 & 192.97 gm) as compared
with control (27.60 & 19.93 gm) in the first and second seasons,
respectively. In addition, the other investigated combinations showed its
own relative superiority especially both F, and F; at 0.5 gm/L applied as
drench over all other investigated combinations (respective of spraying
application).

As for the specific effect of forms of fertilizers, itis obvious from
Table (7 d) that prepared fertilizer (F, ) was statistically more effective than
F, (Stimufol) at the level of 5% in the first season. While in the second
one this trend did not clearly evident.

With respect to the specific effect of method of application data in
Table (7 d) show a quite evident that drench method was the superior in
both seasons.

As for specific effect of rates of applications, Table (7d) shows clearly
that increasing rate of applied fertilizers (irrespective to the methods of
application) resulted significantly in inducing its promising effect, this was
true with the two forms of fertilizers.

Concerning the specific effect of interaction between forms of fertilizer
x methods of application, data in Table (7 d) revealed that all combinations
of drench method of application with the two forms of fertilizers (F, and
F,) resulted in the superiority in this respect. Moreover, both treatments of

19




§STIT S6°L1 10°0 .
8L'ST £C°€l S0'0 as1
(44741 S0°ZzI |

PTSST 18'1ST 0l

6L'bST 6T'LLT §0 a
€661 09°L7 00

9T'8L 0T°€01 ST

£8'67 79°€S - 01

6877 SP'IS g0 §
£6'61 09°LT 00
"§ Pz |- Wy ["oseag

U P UM

LONILIINE JO 13345 Iyadsg

011

STIZ S6°L1 10°0 as
8L'S1 3o 00
95921 | €T6pl g1
9L'8L 578 01
- U
£0's8 89111 S0
£6°61 09°'L2 0’0
10'08 £6'SL 1~ |
I€'90T | 80°%€TI 0'r
14
$9'76 LOLIT S0
g6l | ooz | 00
‘SPIz| s By g
4% A usmiag

UoeIAUI JO 133JJ Jyadg

£0°5T Tl 8TE01 576 p8'88 £6°61 *§pug
6971 EF'6 BEZII 1L°Z0T LEFIL 09°LT "SWI
100_| 00
: , ; : 05838
T ST | 01 | 50 | 00 |

" SUOSEIS 866 T/LE6T %9 L661/9661 Sulnp ( plo Syyuow ¢ ) gsopuamrsjyy #2onf Jo ( SIABIY JO *A °f ) UO

I ( ¥ ) uoneoandde jo s318.1
30 123539 ayadg

£0'ST SN 10°0 a5
I I €6 §0°0 1
75701 £9'811 a
ol
79'CS 6L'99 )
L9971 SL0TT a
14
8L'TT 60°1S S
'gpuz|-s Wy [Tomeg
NP J Uasg

uomnIR.IANUT J0 12 Jydg

£9'01 B6'8  |T00@S"T
68'L 99 |sooqs1
65PIT 69'611 a
0L'LE P6'85 S
‘S PUZ| S T | gosedS

( W ) uonedndds jo spoygjaw
Jo 1934J2 ynRdg

S'N S'N 100 0'S"I
SN L99 F0'04d's 1
LS'LL 1L'T6 (£ |
€LPL 26'S8 ¥
"§PUz| ST | gose?S
(d) sloznaoy jo waoy |
Jo P9 dydg

133y uonpBIRuL 1Y) puk uoned|dds Jo s9)e. pue spoyII ¢ SIIZIPYISY JO SULIO OM) JO J03)J3 dyadg - (pL ) A1V




spraying and form of fertilizer ranked second to the above mentioned
superior combinations.

As for the interaction effect of forms of fertilizers x rates of
applications, data obtained during 1996/1997 and 1997/1998 seasons as
shown in Table (7 d) indicated obviously that a high rate (1.5 gm/L) of
prepared fertilizer (F,) as well as the medium rate (1.0 gm/ L) of Stimufol
resulted in the most effective combinations. Moreover, both combinations
of low rate (0.5 gm/L) of the two fertilizers ranked the second to the above
mentioned two superior combinations. In general all combinations of F,
and F, x all applied rates gave a high significant effect over control. Such
trend was true during two seasons of study.

Concerning the interaction between the methods of application and
rates of application of fertilizers, data obtained in Table (7 d) showed that
all combinations had a significant effect over control during both seasons
of study. Regardless to the forms of fertilizers, drench method of applied
fertilizers especially at low rate 0.5 gm/L gave the most promising effect
followed in descending order by medium & high rates of application.
Anyway spraying method treatments proved to be the less effective
treatments.

Our results are in harmony with that reported by Conover and Poole
(1981) on Brassaia actinophylla, Broschat (1982) on Ficus benjamina and
ELGendy et al (1995) on Dracaena draco.

IL A. 1. 5. Dry weight of leaves :

With respect to the dry weight of leaves of three months old Yucca
Silamentosa seedlings, data obtained in Table (7), showed that the dry
weight of leaves took similar trend of fresh weight of leaves. Moreover, all
combinations treatments were statistically insignificant during the first
season and significant during the second one.
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These results agree with that reported by Abou Dahab (1992) on
Asparagus sprengeri, El Sayed (1994) on Brassaia actinophylla and Ficus
nitida “Hawaii” and El Gendy et al (1995) on Dracaena draco.

. A. 2. Root growth measurements :
IL. A. 2. 1. Number of roots :

It is clear from the data in Table (8) that the largest number of roots per
seedling of Yucca filamentosa as 23.33 and 21.67 were produced with the
combination of F, (Stimufol) at 0.5 gm/L applied by drench method in the
first and second seasoms, respectively. Moreover, all treatments
(combinations) between the investigated two fertilizers and drench method
of application “irrespective to the rate of application” gave the highest
number of roots per seedlings. While, the treatments of the two fertilizers
Fi1& F, especially F, at the high level of application (1.5 gm/L) applied by
spraying method not only ranked second to aforesaid superior treatments
but also were statistically of the same effectiveness as each was compared
‘to other. On the contrary, the lowest number of roots was obtained by those

‘combinations of the lowest rates (0.5 gm/L and 1.0 gm /L) of F, applied by
spraying method so they were statically the inferior during the two seasons
of study.

Regarding the specific effect of forms of fertilizers. Data in Table 8
a) showed that in 1996/1997 and 1997/1998 seasons, Stimufol was the best
for Yucca seedling as the number of developed roots per seedling was
increased as compared with the prepared fertilizer but the differences did
not reach the level of highly significant in the second season. ‘

With respect to the specific effect of methods of application, data in
Table (8 a) declared that the differences were highly significant whereas,
drench method exhibited not only significant variance but also showed
approximately a firm trend as the best method of applied fertilizers.
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Concerning the specific effect of applied rates regardless the forms of
fertilizers and method of application, data in Table (8 a) shows that, all
tested rates of fertilizers significantly increased number of roots / seedling
over the control during the two seasons of study, the increase in number of
roots continuously observed with increasing fertilizer rates. Whereas,
differences between all concentrations were significant during two seasons.

Concerning the specific effect of interaction between forms of
fertilizers and methods of application on the number of initiated roots, it is
noticed that both fertilizers (F; and F,) gave significantly in the first season
only the highest number of roots per seedling when applied by drench
method as compared with those of sprayed ones, Table (8 a).

As for the interaction effect of (F; & F)x (0.0,0.5, 1.0 and 1.5 gm/L)
on the number of roots developed per seedling, Table (8 a ) show clearly
that F; (Stimufol) atlow levels 0.5 and 1.0 gm/L gave the most promising
effect, while F, ( prepared-fertilizer ) was more effective at the highest rate
of application (1.5 gm/L) in the two seasons.

Regarding the specific effect of interaction of methods of application
(S and D) x rates of application of two fertilizers (0.0,0.5,10and 1.5
gm/L), it obvious from Table (8 a) that drench method of application
exhibits a firm trend in increasing the number of roots per seedling
regardless of the forms of fertilizers at all rates of applications and Spray at
1.5 gm/L. as compared to control and other combinations.

Furthermore, seedlings of Yucca filamentosa at 3 months old needs a
high rates of completed nutrient solutions if it will be used as spray. It may
be due to the presence of waxy layer on leaves surface.

These results are agree with that reported by Salah (1994) on Codieumn
variegatum and E-Gendy et al (1995) on Dracaena draco.
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I1. A. 2. 2. Length of roots :

The obtained results regarding root length in response to treatments of
(F1 and F;) x (S and D) x (0.0, 0.5,1.0and 1.5 gm/L) are in Table (8),
showed that all combination treatments increased the root length (cm) per
seedling of Yucca filamentosa in comparison to root length of untreated
plants .(control) in the two seasons of 1996/1997 and 1997/1998. Results
revealed also that the significant tallest root was obtained by those
seedlings treated with either F, at 0.5 & 1.5 gm/L applied as drench or F, at
1.5 gm/L applied as drench in the two seasons. In this respect root length of
3 months Yucca seedlings response to the above mentioned treatments
were taller than those treated with spray F; or F; (irrespective to the rates of
application). However, seedling sprayed with F;, at 1.5 gm/I. came the
second followed in descending order by those sprayed with F; and F, at
low rate of application during the two seasons of study.

Regarding the specific effect of the forms of fertilizers used, data
presented in Table (8 b) revealed that both forms of fertilizers were nearly
equal in their effectiveness on the root length of Yucca seedling so the
differences were so small to be significant.

As for the specific effect of the methods of application, Table (8 b)
indicated that in the first season seedlings received fertilizers as drench had
significantly taller roots as compared with those ones received fertilizers as
spray. While, in the second season differences were so small to be
significant. In general, drench method gave the highest value of root length
(41.48 and 40.29 cm) as compared with spraying (33.95 and 38.54 ¢cm) in
the first and second seasons, respectively.

Regarding the specific effect of applied rates of fertilizers data in Table
(8 b) showed clearly that in both seasons, it could be descendingly arranged
the three applied rates regarding in their specific effect of root length as
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follows: 1.5 gm/L (50.17 and 46.13 ¢m), 0.5 gm/L (42.94 and 45.84 cm)
and 1.0 gm/L (36.42 and 36.96 cm) for the first and second seasons,
respectively. The differences between the three tested rates were stgnificant
at 1% level. These results are in disagreement with that reported by Salah
(1994) on Codieum variegatum who found that the tallest roots were
obtained by using Kristalon fertilizer at 1000 ppm.

Concerning the specific effect of combination of fertilizers and
methods of application on root length, data in Table (8 b) indicated that
combinations of F2 x D gave the highest values in this respect (43.63 and
4273 cm) in the first and second seasons, respectively. On the contrary, F,
x S was the inferior treatment. Other treatments took intermediate place
between the two extremes with variable values.

Concerning the specific effect of interaction between fertilizer forms
and rates of application on length of root of 3 months Yueca seedlings data
in Table (8 b) indicated that in both seasons the tallest root length was
concomitant to those seedlings received Stimufol (Fy) at high rate (1.5
gm/L). In addition prepared fertilizer (F,) at 0.5 gm/L. was more effective in
increasing root length significantly over control (48.13 and 53.50 cm) for
1996/1997 and 1997/1998 seasons, respectively. On the contrary, zero
fertilized seedlings (as control) was inferior treatment (21.33 and 28.75 ¢m)
during first and second seasons, respectively. Other treatments took
intermediate place between the two extremes with variable values.

As for the specific effect of interaction between methods of
applications (S and D) x rates of applications (0.0,0.5, 1.0, 1.5 gm/L) data
in Table (8 b ) showed clearly that drench at high rate 1.5 gm/L had
significantly the tallest root of seedling (54.17 and 48.50 cm) while, both
spraymg at 1.5 gm/L and drench at 0.5 gm/L produced nearly the same
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effect on root length (46.17 and 43.75 cm) and (45.50 and 43.75 cm) in the
first and second seasons, respectively.

The outlined results agree with that obtained by El Sayed (1994) on
Brassaia actinophylla and Ficus nitida “Hawaii”.

IL A. 2. 3. Fresh weight of roots :

with regard to the interaction effect of fertilizer forms x methods of
applications x rates of applications, data in Table (8) declared obviously
that both prepared fertilizer (F2) and Stimufol (F;) at all rates of
applications especially 0.5 g/L applied as drench gave the most heaviest
root (34.20 and 31.89 gm) and (28.47 and 32.17 gm) in the first and second
seasons, respectively. On the contrary, untreated seedlings (control)
- resulted in the lowest value in this respect during the two seasons (5.33 and |
6.17gm). Moreover, other investigated combinations were in between with
variable degree of variations. In addition, F; at 1.0 gm/L as drench
followed in descending order by F, at 1.5 gm/L as drench and the same
combination as spray produced a dense root much more than other
combinations. The statistical increase was not reach the 1% significant in
the first season but reached it in the second one.

Concerning the specific effect of forms of fertilizers on root fresh
weight of 3 months Yucca filamentosa seedlings data in Table (8 c)
indicated that there is no significant differences between F} (Stimufol) and
prepared fertilizers (F;) whereas, all obtained data exhibited not only
insignificant variance but also showed approximately the same value of
fresh weight of root per seedling.

Regarding the specific effect of methods of application, it was quite
evident shown Table (8 c) that the heaviest roots were produced by
fertilizers applied as drench (irrespective to form of fertilizer). This trend
was statistically highly significant is both seasons of study.
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With respect to the specific effect of the rates of applied fertilizers on
root fresh weight of 3 months Yucca seedlings, Table (8 ¢) shows n both
1996/1997 and 1997/1998 seasons that fertilized seedlings with low rate
0.5 gm/L recorded a pronounced effect in increasing root fresh weight
more than other rates of application (20.53 and 20.24gm) in both seasons,
respectively. Meanwhile, applied fertilizer at 1:5 gm/L ranked second in
this concern and gave (14.03 and 22.41 gm) in 1996/1997 and 1997/1998,
respectively.

As for specific effect of interaction between (F, & F») and (S &D)on
fresh weight of 3 months Yucca filamentosa seedlings data in Table (8 c)
reveals that in the first & second seasons both fertilizers applied as drench
were  more effective for increasing root fresh weight than spray treatments.
It is worth to be mentioned that F, x D gave the highest values (17.85 gm)
in the first season and F; x D gave (21.42 gm) in the second-season. While,
the lowest values obtained from F; x S and F, x S which ranged from
(928 and 10.39 gm) and (7.51 and 14.96 gm) in the first and second
seasons, respectively. The differences between all treatments were
insignificant during first season only.

As for the specific effect of interaction between two forms of x rates of
applications, it is noticed that in the first season, | at low rate 0.5 gm/L
gave the heaviest fresh weight of roots followed designedly by F2 at 0.5
gn/L and F, at 1.5 gm/L, Table (8 c) as compared to control and other
combinations. Meanwhile, in the second season the results revealed that F,
at 1.5 gm/L produced the heaviest root weight of Yucca seedling followed
in descending order by Fyx0.5 gm/L andF, x 0.5 gm/L respectively, and
finally the control ranked last as representative of the inferior one.

The response of fertilizers for producing heavy root system conceded
with the findings of El - Gendy ef al (1995) on Dracaena draco which
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found that fertilizer application increased root weights compared with
unfertilized controls.

Concerning the specific effect of interaction of methods of applications
(S and D) and rates application (0.0, 0.5, 1.0, 1.5 gm/L) data in Table (8 ¢)
cleared that all combinations treatments increased si gatficantly the fresh
weight, of roots (gm) in comparison to those untreated seedlings (control) in
the two seasons of study. The results revealed also that the heaviest roots
among all combinations were obtained after applied fertilizers as drench
especially at low rate 0.5 gm/L (irrespective to fertilizer forms) in the two
scasons followed decently by D x 1.5 gm/L. The other combinations came
in within the above two mentioned extents during the two seasons.

Our findings are in partial agreement with that reported by Mohamed
(1992) on Livistonia chinensis.

IL. A. 2. 4. Dry weight of roots :

Data dealing with the interaction effect of forms of fertilizers x
methods of application x rates of application on dry weight of roots are
shown in Table (8), all combination treatments significantly increased the
dry weight of roots. It is obvious that all interactions showed a similar firm
trend on their effects on dry weight of roots of 3 months old Yucca
JSilamentosa seedlings as it was in a fresh weight combinations.

These results are in harmony with that reported by El Sayed (1994) on
Brassaia actinophylla and Ficus nitida “Hawaii” and El-Gendy ez al

(1995) on Dracaena draco.
IL A. 3. Chemical composition :

The interaction effect of different combinations between forms of
fertilizer x methods of applications x rates of application on chemical
composition of leaves of Yucca filamentosa seedlings :
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II. A. 3. a. Nitrogen content :

IL A. 3. a. 1. Leaf nitrogen content :
Data in Table (9) revealed that N leaf % was considerably affected by

interaction combinations of the two forms of fertilizers (F1& F>) x the two
methods of application (S & D)x rates of applications (0.5, 1.0 and 1.5
gn/L).. In addition, F, at 1.5gm/L applied as D yielded the highest leaf N
% (1.75 and 1.85 %) in the first and second seasons, respectively.
Moreover, if an average of the two seasons was concerned F,at 1.0 gm /L
as drench ranked statistically second (1.64%) and followed descendingly
by both F; and F, at 0.5gm/ L as spray ( 1.50 & 1.48 % ) respectively, and
F, at 0.5gm/ L as drench (1.45 %). In general, other combinations were in
between as compared to the previously mentioned treatments and control
plants, whereas differences among all combinations treatments did not
reach-to the level of significance during two seasons.

As for specific effect of the forms of fertilizers, Table (9 a) declared
that the differences between the two forms (F1 and F,) were so little to be
significant in the first season, whereas the two fertilizers gave not only
insignificant variance but also showed approximately the same value of
nitrogen content in the leaves of Yucca Jilamentosa seedlings. While, in
the second season F, significantly increased N content of leaves over F,.

Concerning the specific effect of methods of applied fertilizers, Table
(9 @) revealed the superiority of drench method of applied fertilizers in
increasing leaf N%. Nevertheless, it was so interesting to be observed
clearly a firmer trend declared obviously that the presence of waxy layers
on Yucca filamentosa leaves may decreased to some extent the efficiency
of fertilizers solutions to be absorbed well through leaf tissues

As regard to specific effect of the rates of application,Table (9 a)
shows that all tested rates significantly increased nitrogen content in the

seedlings leaves over control during the two seasons of study. However, the
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increase in nitrogen content continually observed with increasing fertilizer
doses especially during the second season of study whereas, differences
between all rates were significant during both seasons.

With respect to the specific effect of interaction between forms of
fertilizers (F) & F,) and methods of application (S & D), it obvious form
Table (9 a) that the highest value of N content in the leaves of Yucca 3
months old seedlings was obtained after combination treatments of F2
(prepared fertilizer) x D (drench method of applications) in the two
seasons. In addition other combination treatments showed a variable
response. However, the differences between the above mentioned
treatments were insignificant during the two seasons of study.

As for the specific effect of interaction between fertilizers and rates of
application, data presented in Table (9 a) revealed that F, (prepared
fertilizer) at 1.5gm/ L gave the highest values of N content in the leaves
(1.51 and 1.61 %) in the first and second seasons respectively, followed in
descending order by F, at 1.0 gn/L. (1.50 and 1.58 %) in 1996/1997 and
1997/1998, respectively.  Statistical variance between combinations
treatments did not reach to the level of significance during the two seasons
of this experiment.

Concerning the specific effect of interaction between methods of
applications and rates of applied fertilizers irrespective to the fertilizer
forms. Table (9 a) shows that in 1996 / 1997 and 1997 /1998 seasons, all
six treatments of (S and D)x(0.5,1.0 and 1.5 gm/ L ) produced leaves
with a highly N content comparison to the untreated ones (control).
Moreover, D (drench method of applied fertilizer) x 1.5gm/L resulted in the
highest N content ( 1.66 and 1.58 %) in the first and second seasons
respectively, as  compared to the others combination treatments. On
contrary, the lowest leaf N % of 3 months old Yucca filamentosa seedlings
was obtained by spraying at 1.5 gm/L in the first season (1.22%) and
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drenching at 0.5 gm/L in the second season (1.35%). However, differences
between combinations treatments were more pronounced during the first
season and reached level of significance at 5% as they compared each to
other. |

In this connections, our results agree with that reported by Shen and
Seely (1983) on Peperomia obtusifolia, Mansour (1985) on Chamaedorea
sp. and Anuradha ef al (1988) on marigold and. they are in disagreement

with that obtained by Mohamed (1992) on Livistonia chinensis.
IL. A. 3. a. 2. Root nitrogen content :

Concerning the interaction effect of two forms of fertilizers, methods
of application and rates of application on N % of Yucca filamentosa roots
(3 months old), data tabulated in Table (9) indicated that no significant
differences were observed between all combinations under study during
both seasons. However, both F, x Sat1.5 gm/L.,F, x Dat0.5 gm/L and
F; x D at 1.5 gm/L showed their own relative superiority in this regard with
mean % (1.33 , 1.33 and 1.30 %) and (1.37 , 1.40 and 1.40 %) during the
first and second seasons, respectively. Moreover, if an average of the two
seasons was taken in consideration F, x S at 1.0 gm/L ranked second
(1.29%). On the other hand, the other combinations were in between the
above mentioned treatments and control with variable values.

Regarding the specific effect of two forms of fertilizers, it is obvious
from Table (9 a) that during both seasons F, gave insignificantly the
highest value of N % in roots (1.13 and 1.17 %) compared with F, (1.07
and 1.12 %) during the first and second seasons, respectively.

As for the specific effect of methods of application, Table (9 a) showed
clearly that the differences between two methods were so little to be
significant in both seasons, whereas the two methods produced not only
insignificant variance but also showed nearly the same percentage of N
content in root of Yucca seedlings.
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Referring the specific effect of rates of application, outlined data in
Table (9 a) cleared that the superiority of all rates in significantly
increasing root N % compared with control, which differences between all
rates were insignificant during the two seasons of study. The high rate (1.5
gm/L) gave the highest value followed by the medium and low rates which
gave approximately the same value of N % in roots.

With respect to the specific effect of interéction between forms of
fertilizers and methods of application, it is obvious from Table (9 a) that
the combination between ¥, and D was the effective interaction compared
with the other combinations during 1996/1997 and 1997/1998 seasons.
However, the differences between the all interaction were insignificant
during both seasons of study.

As for the specific effect of interaction between two forms of fertilizers
and rates of application, data in Table (9 a) revealed that F, at 1.5 gm/L
gave the highest percentage of N in roots followed by F, at 1.0-gm/L and
Fi at 0.5 gm/L with mean values (1.32, 1.23 and 1.22 %) and (1.38, 1.30
and1.30 %) in the first and second seasons, respectively. Statistical
differences between all combinations did not reach to the level of
significance during the two seasons of study.

With regard to the specific effect of interaction between two methods
of application and rates of applied fertilizers, data in Table (9 a) cleared
that all applied rates of spray method approximately raised N % in roots in
comparison to the all rates applied as drench and control. Moreover, S x
1.5 gm/L gave insignificantly the highest N content with an increase 50.6
and 71.4 % over control during the first and second seasons, respectively.

These results go in line with that reported by Mansour (1985) on
Chamaedorea sp. and Abou Dahab (1992) on Asparagus sprengri.
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IL. A. 3. b. Phosphorus content :

IL. A. 3. b. 1. Leaf phosphorus content :

Regarding the influence of combinations of fertilizers forms x methods
of applications x applied rates on leaf P content of 3 months old Yucca
seedlinigs, tabulated data in Table (9) revealed that the richest leaf P % was
exhibited by such transplants sprayed with two forms of fertilizes
(Stimufol & prepared one ) at all rates of applications especially 1.0gm/ L
and 0.5gm/L of F; x S which gave (0.478 and 0.483 %) and (0.473 and
0.483%) in the first and second seasons respectively, followed descending
by F» x S at 1.5 gm/L and 0.5 gm/L (0.463 and 0.460 %) and (0.475 and
0.415 %) in both season, respectively. However, leaf P % of 3 months old
seedlings treated by spraying both F1 and F2 tended to be more higher as
compared to-those treated by drench method (irrespective to fertilizer form)
although differences did not reach the level of significance during the first
~season of study. On fact this may be due to severe rate of P lost through
drainage that resulted by adding fertilizers by drench method which
consequently act as encouraging agent for escaping of phosphate anion
case.

As for the specific effect of the two forms of fertilizers (F1) Stimufol
and (F;) prepared one on leaf P content of 3 months old Yucca seedlings, |
data are presented in Table (9 b) showed that in the first season there is no
significant variance in leaf P % in response to different forms of fertilizers
while, in the second season F; was more effective than F;. Hence,
differences were highly significant as compared to the first season of study.

Concerning the specific effect of methods of applied fertilizers as S
and D on leaf P content of 3 months old Yucca seédling, Table (9 b). The
data declared that the highest leaf P % was- always coupled with those
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seedlings treated by spraying method of application. This trend was true
during both experimental seasons and the differences were highly
significant.

Concerning the specific effect of rates of applied fertilizers on leaf P
content, Table (9 b) shows that in both 1996/1997 and 1997/1998 seasons,
the 3 months old Yucca seedlings treated with fertilizers at high doses (1.5
gn/L) produced the highest leaf P % if the rﬁean of two experimental
seasons was taken into consideration. Whereas, the differences between the
above mentioned rate and other rates of application were significant.

With regard to the interaction effect of two forms of fertilizers (F; and
F;) x methods of applications (S and D) on leaf P %, data obtained during
two seasons as shown in Table (9 b) show clearly that, in both seasons
seedlings treated with F, (Stimufol) x S (spray) had significantly higher
values of leaf P % (0.413 and 0.422 %) followed descendingly by F,
(Prepared fertilizer) x S (spray) (0.389 and 0.376 %) in-the first and second
seasons, respectively. On the contrary, the lowest values of P leaf content
were resulted from F, applied by drench (0.339 and 0.295 %) in the first
and second seasons respectively, it could be concluded that drench as a
method of applied fertilizer may cause high rate of P lost through drainage.

Concerning the specific effect of interaction between forms of
fertilizers (F, and F,) x rates of application (0.0,0.5,1.0and 1.5 gm /L)
on the leaf P % , data presented in Table (9 b) revealed that in the first
season both F; and F; at 0.5 gm/L produced seedlings had the richest leaves
in‘ P content followed in descending order by F, and F, at 1.5 gm/ L
however, differences did not reach level of significant. While, in the second
season similar trend of results were obtained except F at 0.5gm/ L which
produced the poorest leaves of phosphorus contents (after control) as
- compared with those of other combinations treatments.
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Concerning the specific effect of interaction of methods of applied
fertilizer (S and D) x rates of application on leaf P % in 3 month old Yucca
seedlings, Table (9 b) indicated that all fertilizers rates (05,10and 1.5
gm/L) applied as spray increased the leaf P content in comparison to those
plants fertilized by drench method at all rates of application (0.5, 1.0, 1.5
gm/L) and untreated plants (0.0 gm/L) in the two seasons. The variance
among those combinations were significant in the second season only.

These results go in line with that reported by Smith (1978 ) on Zamia
integrifolia, Shen and Seely (1983) on Peperomia obtusifolia and
ELFadaly (1994) on Jasminum sambac, but they are in disagreement with
that found by Anuradha et al (1988) on marigold.

IL. A. 3. b. 2. Root phosphorus content :

It 1s clear from Table (9) as a result of interaction between forms of
fertilizers, methods and rates of application, that all combinations increased
insignificantly P % in Yucca filamentosa roots compared with control. In
general, during both seasons seedlings fertilized by F, at high rate (1.5 gm/
L) applied as drench, their roots contained the highest P % as (0.324 and
0.340 %) in the first and second seasons respectively, followed by F; x D
at 1.5 gm/ L (0.270 and 0.260 %), F,x S at 1.0 gm /L (0.242 and 0.237 %)
and F; x Sat1.0 gm/L (0.210 and 0.218 %) in 1996/1997 and 1997/1998
seasons, respectively. The other investigated treatments came second in this
respect but still gave the highest % over control.

With regard to the specific effect of two forms of fertilizers, data in
Table (9 b) showed that F, was more effective than F, although the
differences between F, (Stimufol) and F, (prepared fertilizer) were so small
to be significant.

Concerning the specific effect of methods of application, obtained data
in Table (9 b) indicated that drench method gave roots had the richest % of
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P (0.197 and 0.200 %) as compared with spraying (0.179 and 0.178 %)
during 1996/1997 and 1997/1998 seasons, respectively.

As for the speciﬁc effect of rates of application, Table (9 b) revealed
that all applied rates significantly raised phosphorus content in the
seedlings roots over control during the two seasons. However, the increase
in P content continuously observed with increasing the rates of applied
fertilizers. |

Referring the specific effect of interaction between two forms of
fertilizers and methods of application, Table (9 b) demonstrated that no
significant differences were mentioned between the four combinations.
However, F, x D was the most effective interaction in comparison with
the other interactions which gave nearly the same value during both
seasons of study.

No significant differences were observed as result of the specific effect
of interaction between two forms of fertilizers and rates of application,
Table (9 b) revealed that F; and F, at all rates under study increased P % in
roots of Yucca filamentosa seedlings especially with F; at 1.5 gm/L which
gave the highest % followed by in descending order F1 at 1.5 gm/L and F,
at 1.0 gm/L. | |

With regard to the specific effect of interaction between methods of
application and rates of application, It is obvious from Table (9 b)that S &
D at all rates increased P % in roots over control especially withD at 1.5
gn/L followed by S at 1.0 gm/L which gave the most promising effective
over control with a significant effect. Anyway, the four other
combinations proved to be the less effective treatments.

The obtained results agree with that reported by Conover and Poole
(1974) on Philodendron oxycardium and Anuradha et al (1988) on -
marigold but they are in disagreement with the findings of Smith (1978) on
Zamia integrifolia and El-Fadaly ( 1994 ) on Jasminum sambac.,
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I1. A. 3. c. Potassium content :

II. A. 3. c. 1. Leaf potassium content :

Concerning the leaf potassium percentage of 3 months old Yucca
seedlings as affected by combination of (F; & F;) x (S &D)x (0.0, 0.5,
1.0, and 1.5 gm/L), Table (9) revealed that in both seasons of study
seedlings received F; (Stimufol) at high rate 1.5 gm/ L applied as drench
produced the richest leaf K content. In addition, leaf K % of 3 months old
Yucca seedlings increased when they were sprayed by F; or F, at 0.5 gm/L
and statistically ranked second. However, K percentage in leaves of Yucca
seedlings tended to be higher when they received F; at 1.5gm/L as drench,
especially as an average of two seasons was concerned. F urthermore, other
investigated treatments came last, since the differences between the all
treatments did not reach the level of significant.

Regarding the specific effect of fertilizers form on the leaf K % of 3
months Yucca seedlings, data in Table (9 c) demonstrated that the
differences between (F,) Stimufol and (F,) prepared fertilizer were so small
to be significant, whereas the two forms of fertilization exhibited not only
insignificant variance but also- showed approximately the same value on
leaf K % in seedlings of 3 months Yucca filamentosa during the two
seasons of study.

Concerning the specific effect of methods of applied fertilizers S and D
on the leaf K content, data in Table (9 c¢) showed that both methods
showed nearly the same values on leaf K %. So, they did not have any
significant variance during both experimental seasons.

Regarding the specific effect of applied rates of fertilizers (0.0,0.5,
1.0 and 1.5 gm/L) on leaf K % of 3 months old Yucca seedlings ,Table (9
c) indicated that all rates of applied fertilizers (irrespective to fertilizer
forms or applied methods) significantly increased leaf K % over untreated

plants (control). However, differences between the first two levels of
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The results are in harmony with that found by Conover and Poole
(1974) on Philodendron oxycardium and Anuradha et al (1988) on

marigold.

I1. A. 3. ¢. 2. Root potassium content :
It is clear from the data in Table (9) that the highest percentage of Kin

Yucca : filamentosa toots as 0.91 and 1.04 % were obtained with the
combination of F, x S atl.5 gm/ L in the first and second seasons
respectively. The other treatments ranked the second with variabie degrees.
This trend was true during both seasons of study as anaverage of two
seasons was taken in consideration. The statistical analysis showed that no
significant differences were observed as a result of interaction between two
forms of fertilizers, two methods of application and rates of application.

Concerning the specific effect of forms of fertilizers, data tabulated in
Table (9 c) indicated thatF, (prepared fertilizers) gave highly significant
increase over F; (Stimufol) as 9.3 and 11.7%- as cemparing with F1.

With respect to the specific effect of the two methods of application,
tabulated data in Table (9 c) cleared that spray method was more effective
method compared with drench method. The differences between two
applied methods were highly significant during 1996 / 1997 and 1997/1998
seasons.

Referring the specific effect of investigated rates of application, data in
Table (9 ¢) revealed that K % in roots increased continuously with
increasing the rate of application. In other wards, 1.5gm/L was significantly
the most favourable rate followed by 1.0 and 0.5 gm/ L compared with
control treatment. This trend was true during both seasons or as an average
of two seasons.

Concerning the specific effect of interaction between forms of
fertilizers and methods of application, it is clear from Table (9 ¢) that F» x

S gave significantly the highest value (0.83 and 0.90 %) during the first
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and second seasons, respectively. On the contrary, F, x D was the inferior
combination in this respect. The two other treatments took intermediate
place in this respect.

As for the specific effect of interaction between two forms of fertilizers
and rates of application, it is obvious from Table (9 ¢) that F; at all rates
increased significantly the percentage of K in roots over F, at all rates and
control. F, at 1.5 gm/L showed its own relative superiority over all
combinations and control.

With regard to the specific effect of interaction between two methods
of applications and rates of application. Data presented in Table (9 ¢)
indicated clearly that S at 1.5 gm/ L gave the highest value of K % in
Yucca seedlings roots followed by S at 1.0 gm/ L and D at 1.5 gm/ L . The
other treatments ranked significantly the second in this respect.

The results agree with that reported by Conover and Poole (1977a) on

Ficus benjamina and Shen and Seely (1983) on Peperomia obtusifolia.

1L. A. 3. d. Calcium content :

I1. A. 3. d. 1. Leaf calcium content :

No significant response was recorded during two experimental seasons
as a result of interaction between two forms of fertilizer x two methods of
application x rates of application on leaf Ca % of 3 months old Yucca
filamentosa seedlings, data tabulated in Table (10) showed clearly that F;
(Stimufol) applied as spray or drench at all rates gave the less Ca % in
leaves compared to the other combinations but still gave increase over
control, it may due to that the chemical composition of Stimufol did not
include Calcium element. In general, spraying F, at 0.5 gm/L gave the
richest leaf Ca %. Whereas, F» x S at 1.0 gm / L ranked the second in this
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concern followed by F, x S at 1.5 gm/L and F, x D at 1.0 gm/L. This trend

was true during both seasons of study.

Concerning the specific effect of fertilizer forms, it is quite evident
from Table (10 a)that F, (prepared fertilizer) showed in highly significant
its own relative superiority in this respect. The increase over F1 (Stimufol)

was 14.6 and 15.0 % during the first and second seasons respectively.

With regard to the specific effect of applied methods, data in Table
(10 a) cleared that both spray and drench methods have nearly the same

percentage. So they are equal in their effectiveness.

As for the specific effect of rates of application, tabulated data in Table
(10 a) showed obviously that all applied rates resulted in highly significant
increases of Ca % in leaves over control. Generally, leaf Ca % was
negatively proportioned to concentrations used of both fertilizers. Ca %

decreased continuously with increasing the rate of application to attain a
less value at 1.5 gm/L.

Regarding the specific effect of interaction between two forms of
fertilizer and two methods of application. Data recorded in Table (10 a )
indicated that applied F, ( prepared fertilizer) as spray was significantly the
most effective combination which gave (4.23 and 4.29 % ) in the first and
second seasons respectively followed by F, x D. On the contrary, both F; x
S and F; x D were less effective in this respect.

With respect to the specific effect of interaction between fertilizer
forms and rates of application on leaf Ca % of 3 months old Yucca
filamentosa, tabulated data in Table (10 a) revealed that F2 at all applied
rates increased significantly Ca % in leaves compared to F1 at all rates and
control. F, at both 0.5 and 1.0 gm/L were the most effective combinations
followed in descending order by F, at 1.5 gm/L. On the contrary, F; applied
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at 1.0 gm/L gave the less percentage in this respect but it was highly

significant over control.

Referring to the specific effect of interaction between (S & D) and
(0.0, 0.5, 1.0 and 1.5 gm/L). Table (10 a) showed that regardless two
fertilizer forms, spraying at 0.5 gm/L as (4.39 and 4.39 %) during the first
and second seasons respectively, was more effective treatment followed by
S at 1.0 gn/L. On the contrary, spraying 1.5 gm/L gave seedlings with

leaves contained the less % of Ca.

These results are in partial agreement with that observed by Thomas

(1979) on Camellia japonica.

11. A. 3. d. 2. Root calcium content :

Concerning the interaction effect of different forms of fertilizers x
methods of application x rates of application on Ca% in Yucca filamentosa
roots (3 months old) are shown in Table (10). Data obtained show
obviously that all investigated combinations increased Ca % over control.
Both F;xDat10gm/L,FyxDatl5gm/L,F,xSat0.5 gm/Land F; x
D at 0.5 gm/ L were more effective than other interactions. On the contrary,
F, applied as spray or drench at all rates except Fi x D at 1.5 gm/ L gave
the less value in this respect but still gave an increase over control. The
other combinations were in between the two above mentioned extremes.
Differences between these treatments were so little to be significant.

As for these specific effect of two forms of fertilizers, it is obvious
from Table (10 a) that F, (prepared fertilizer ) was statistically more
effective than F1 ( Stimufol ) at the levels of 5 and 1% in two seasons of
study. The mean % of F, was (1.57 and 1.61% ) compared with F; (1.38
and 1.38%) during 1996/1997 and 1997/1998 seasons, respectively.
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With respect to the specific effect of methods of application , Table
(10 a) declared that drench ( as applied method ) gave highly significant
increase over spray method in both seasons of study.

Regarding the specific effect of rates of application, Table (10 a)
shows clearly that all rates increased highly significant Ca % in roots over
control treatment, but the differences between all applied rates were
insignificant. In the first season, 1.5 gm/L was the superior rate followed
by 0.5and 1.0 gm/ L, the trend was true during the second seasons except
that 1.5 and 0.5 gm/ L had the same value.

With regard to the specific effect of interaction between two forms of
fertilizers and two applied methods, data presented in Table (10 a) showed
obviously that F x D resulted in increasing root Ca content followed by F»
x S. On the contrary, both F; x Dand F; xS were the inferior in this
respect.

Concerning the specific effect of interaction between forms of
fertilizers and rates of application, the outlined data in Table (10 a)
indicated that F; at all rates and F; at high rate gave significantly especially
in the first seasons an increase over other interactions and control. F; at 0.5
gm/ L showed to be the superior combination in this regard.

Furthermore, no significant response was observed as a result of
interaction between two methods of application and rates of application,
Table (10 a) indicated that drench method at all rates increased Ca % in
roots comparing with spray at all rates and control treatment. Dat 1.5 gm/
L and D at 1.0 gm/ L were the superior combinations. This trend was tree
during both seasons of study. ,

Our results go in line with that reported by Thomas (1979) on Camellia

Jjaponica.
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IL. A. 3. e. Magnesium content :

1L A. 3. e. 1. Leaf magnesium content :

Referring to the leaf Magnesium content in response to the differential
combinations of ( F; and F» ) x (0.0,05,1.0,1.5gm/L)x(SandD)
during both 1996/1997 and 1997/1998 seasons , data obtained are tabulated
in Table (10). Itis obvi‘ous that in both seasons two forms of fertilizers x
all concentrations x two applied methods had no significant effect on
increasing leaf Mg content. In general the highest leaf Mg % was detected
by those Yucca seedlings treated by F, at 1.5 gm /L followed by F, at 1.0
gm/L when they applied by drench method (0.370 & 0.377%) and (0.370 &
0.367%) for the first and second treatments in 1996/1997 and 1997/1998,
respectively. Briefly, we could be concluded that Magnesium rate of uptake
can be strongly depressed by other cations such as K* and NH, ( Kurvits
and Kirkby , 1980).

As for the specific effect of fertilizer forms, Table (10 b) indicated that
there was no significant differences between the two fertilizers used on Mg
leaf % in both seasons of study. _

With respect to the specific effect of methods of applied fertilizers on
leaf Mg content, it was quite evident shown from Table ( 10 b ) that the
richest leaves in their Mg content were statistically in closed relationship to
those seedlings treated by drench method of applied fertilizer (irrespective
to forms of fertilizers). This firmer trend declared obviously in both
seasons of study.

As for the specific effect of rates of applied fertilizers on Mg leaf
content. Table (10 b) shows in both seasons, that treated 3 months Yucca
seedlings with different doses of Fy and F; produced a significant increase
in Mg leaf content than those treated with water only (control). Regardless
the fertilizer used, it was evident that leaf Mg content positively correlated

with raising fertilizers doses. Highest values of Mg content in leaves (0.344
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With respect to the specific effect of interaction of form of fertilizers
(F, & F,) x methods of application (S and D) on leaf Mg content, data
obtained during two seasons as shown in Table (10 b) revealed that both
treatments of F; (Stimufol) and F, (prepared fertilizer) applied as D
(drench) were more effective in increasing leaf Mg content of Yucca
seedlings as compared with S (spray) method. On the other hand, the
increases did not reach the level of significant in béth seasons of study.

As for the specific effect of interaction between form of fertilizers x
rates of application on Mg leaf percentage of 3 months Yucca filamentosa
seedlings, Table (10 b). It is obvious from the data tabulated that the F»
(prepared fertilizer) at 1.5 gm/L had a pronounced effect in increasing Mg
content in leaves. Whereas, F; (Stimufol) at 1.0 gm /L ranked statically
second. This was true’ in both 1996/1997 and 1997/1998, although
differences were so little to reach level of significant in the second season.
Other combinations gave variable values and exhibited statistically the
same effectiveness in the two seasons of study.

Concerning the specific effect of interaction between methods of
applications x rates of applied fertilizers, data obtained in Table (10 b)
showed that leaf Mg % was positively correlated to drench method of both
fertilizers applied especially at rates 1.0 and 1.5 gm/L. Moreover the
highest values were (0.363 and 0.352%) as an average of two seasons was
calculated for the first and second seasons, respectively.

Nevertheless, it was so interesting to be observed clearly a firm trend
that spray as a method of applied fertilizers was less effective in the case of
3 months old seedlings of Yucca filamentosa, while drench was the
superior one. These results could be explained depending ﬁpon the fact of
uptake mechanisms of plants must therefore be selective. Thus, the
macronutrients either are constituents of organic compounds, such as

proteins and nucleic acids or act as osmotic, these differences in function
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are reflected in the average concentrations of mineral nutrients in plant
shoots that are sufficient for adequate growth. The values can be vary
considerably depending on plant species, plant age and concentration of
other mineral elements.

Also, it depends upon the pathway of solutes from the external solution
into the rtoots or leaves and the main barriers against passive solute
movement such as cutin, suberin, (casparian) stﬁp.). The volume of root

tissue or shoot tissues available for passive solute movement.

IL. A. 3. e. 2. Root magnesium content :

Regarding the specific effect of interaction between form of fertilizers,
methods and rates of application, data presented in Table (10) cleared that
drench method of cither F; or F, at all applied rates gave the promising
effect in raising Mg% in roots comparing with other combinations and
control, ie. F, x D at 1.5 gm/ L produced roots with maximum
concentration of Mg . While, both F2x S at 0.5 gm/L , F; x Sat 0.5 gm/L
and control  gave the less value of this character. In general, other
combinations were in between as compared to the previously mentioned
two extremes (superior and inferior), whereas differences between all
combinations did not reach to the level of significant during two seasons of
study.

As for the specific effect of two forms of fertilizers, it is obvious from
Table (10 b) that there was no significant difference between F, and F,.
Thus they were equal in this respect although F, gave the highest value
(0.254 and 0.266 %) during 1 st and 2 nd seasons, respectively.

With respect to the specific effect of methods of application, data in
Table (10 b) showed obviously that drench method was highly significant
the superior method with an increase 50.5 and 51.7 % during the first and

second seasons, respectively.
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Concerning the specific effect of rates of application, tabulated data in
Table (10 b) showed highly significant differences between all applied
rates and control. Generally, the increase in Mg% in roots continuously
observed with increasing fertilizers rates. This trend was true during both
seasons of study .

Referring the specific effect of interaction befween forms of fertilizers
and methods of application, data presented in Table (10 b) cleared that all
combinations of drench method with the two forms of fertilizers resulted in
significantly the superiority in this respect. On the contrary, both
interaction of spraying and forms fertilizers ranked second to the above
observed combinations.

With regard to the specific effect of interaction between forms of
fertilizers and rates of application, it is clear from Table (10 b) that a high
rate of (1.5 gm/L) of F, (prepared fertilizer) as well as the medium rate
(1.0 gm/L) of F1 (Stimufol) resulted in the most effective combinations.
Moreover, F, at 1.0 gm/L and F, at 0.5 gm/L ranked statistically (especially
in the first season) the second to the above mentioned two superior
combinations. Such trend was true during two seasons of study or as an
average of both seasons.

Concerning the specific effect of two methods of applications and rates
of application, data presented in Table (10 b) showed that all combinations
except S at 0.5 gm/ L had a significant effect over control during both
seasons of study. Drench method at the medium rate (1.0gm/L) followed by
D at low rate (0.5gm/L) and high rate (1.5 gm/L) gave the most promising
effect. Anyway, spraying method treatments proved highly significant to be
the less effective treatments.  These results are in disagreement with that
found by Thomas (1979) on Camellia japonica.
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II. A. 3. f. Total carbohydrate content :

II. A. 3. f. 1. Leaf total carbohydrate content :

Regarding to the leaf total carbohydrate content in response to the
differential combinations of (F1 & F2)x(S&D)x(0.0,0.5,1.0and 1.5
gm/L) during both experimental seasons, data tabulated in Table (10)
showed that the differences between all combinations in the second season
were so small to reach the level of significance at 5%. Generally, the
highest value was detected by those seedlings treated by F, x D at 1.5 gm/L
followed by FixSat1.0gm/l. and F, x D at 1.0 gm /L followed by F, x
D at 1.5 gm/L during 1996/1997 and 1997/1998 seasons, respectively. The
differences between the two superior treatments were insignificant during
the first season. On the contrary, both F, x D at 0.5 gm/L and control
treatments produced roots with the less percentage of total carbohydrate. In
addition, the other combinations were in between as compared to the
previously two mentioned extremes (Superior and Inferior).

As for the specific effect of two forms of fertilizer, it is clear from
Table (10 ¢) that the differences between F) (Stimufol) and F, (Prepared
fertilizer) were so small to reach the level of significance. Thus, they are
equal in their effectiveness.

With respect to the specific effect of two methods of application on the
leaf total carbohydrate content, data in Table (10 ¢) showed nearly the same
values of this character. So they did not have any significant variance
during both seasons of study.

Referring the specific effect of applied rates of fertilizers, tabulated
data in Table (10 c) cleared that all rates of application significantly
increased leaf total carbohydrate % over control during the first season
only. The medium rate (1.0 gm/L.) gave the highest % followed by the high
rate (1.5 gm/L) and low rate ( 0.5 gm/L). This trend was true during both
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seasons of study or if an average of two seasons was concerned, although
the differences in the second season was so small to be significant.

Concerning the specific effect of interaction between two forms of
fertilizer and two methods of application, data are presented in Table (10¢)
revealed that all combinations between F; (Stimufol) and F
(prepared fertilizer) applied by spray or drench methods were nearly
equally effective from the statistical point of viéw during 1996/1997 and
1997/1998 seasons.

With regard to the specific effect of interaction between two forms of
fertilizer and rates of application, it is quite evident from data recorded in
Table (10 ¢) that all applied rates of both F; and F; increased insignificantly
the leaf total carbohydrate % of 3 months old Yucca filamentosa seedlings,
but F; at 1.0 gm/L and F; at 1.0 gm/L followed descendingly by F; at 1.0
gm/L and F, at 1.5 gm/L produced seedlings with high total carbohydrate
% during the first and second seasons, respectively.

As for the specific effect of interaction between (S & D) and (0.0, 0.5,
1.0 and 1.5 gm/L). It is obvious from Table (10 ¢) that in the first season,
all applied rates of both S and D methods except S at 1.5 gm / L increased
significantly the leaf total carbohydrate % over control. The high rate (1.5
gm/L) of drench method i.e. D at 1.5 gm/L was more effective treatment in
this respect. On the other hand, during the second season, all applied rates
of both S and D methods were approximately equal from the statistical
point of view as the results of the differences between all combinations
were so small to be significant.

These results go in line with that reported by El-Fadaly (1994) on
Jasminum sambac who found that most of the NPK ratios tended to

increase the content of total carbohydrates in the different plant parts.

IL. A. 3. f. 2. Root total carbohydrate content :
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Concerning to the interaction between forms of fertilizers, methods of
application and rates of application on root total carbohydrate content of 3
months old Yucca filamentosa, data are presented in Table (10) indicated
that F, x D at 1.5 gm/L and F,x S at 1.5 gm/L were significantly more
effective combinations followed by Fl1xDat0.5gm/L and F;xSat0.5
gm/L during 1996/1997 and 1997/1998 seasons, respectively. Fy x Sat 1.5
gm/L treatment ranked the second. On the contrafy, both control, F; x D at
1.0 gm/L, F; x D at 1.5gm/L,F; xSat1.0 gm/L and Fy xS at 0.5 gm/L
treatments came last in this respect. Furthermore, the other investigated
combinations were in between the superior and inferior treatments.

With respect to the specific effect of fertilizer forms, it is clear from
Table (10 ¢) that the differences between F; and F, were highly significant
during both experimental seasons. F; (prepared fertilizer) showed its own
relative superiority over F; (Stimufol).

As for the specific effect of two applied methods (S & D) on root
total carbohydrate % of 3 months old Yucca filamentosa seedlings. Data are
presented in Table (10 ¢) show that no significant effect was observed
between spray and drench methods. Thus, they are equal in this concern
during both seasons of study.

Regarding the specific effect of rates of application, tabulated data in
Table (10 c) revealed in both seasons 1996/1997 and 1997/1998 seasons,
that fertilized seedlings with the high rate (1.5 gm/L) recorded a
pronounced effect in increasing root total carbohydrate % more than other
rates of application (23.71 and 22.31%) in both seasons respectively.
Meanwhile, the low rate (0.5 gm/L)ranked the second in this regard and
gave (21.16 and 20.67%) in the first and second seasons, respectively.

With regard to the specific effect of interaction between two forms of
fertilizer and two methods of application, data in Table (10 c) showed
clearly in both seasons of study that F; x S gave the highest values (21.57
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and 20.81%) in two seasons, respectively. While, the lowest values
obtained from F; xD and F; x S which produced (18.97 and 18.95%) and
(19.68 and 19.36%) in the first and second seasons, respectively. The
differences between all treatments were insignificant in both seasons of
study.

Referring to the specific effect of interaction between (¥, & F» ) and
(0.0, 0.5,1.0and 1.5 gm/L). It is worth to be mentioned from Table (10
¢) that F, (prepared fertilizer) applied at high rate (1.5 gm/L) gave
significantly the highest percentage of total carbohydrate in roots of Yucca
seedlings (26.57 and 24.41%) in the first and second seasons respectively,
followed in descending order by F,at0.5 gm/L and F; at 0.5 gm/L. On
the contrary, control treatment gave significantly the lowest % as compared
to the other combinations.

Concerning the specific effect of interaction between two applied
methods and rates of application. Table (10 ¢) shows that Spray methed at
the high rate (1.5 gm/L) was more effective treatment (24.80 and 22.38%)
in 1996/1997 and 1997/1998 seasons respectively, followedby D at1.5
gm/L as compared to others combination treatments. The differences
between all combinations were insignificant during the second season only.

Our results agree with that found by El-Fadaly (1994) on Jasminum
sambac and El Sayed (1994) on Brassaia actinophylla.

IL. A. 3. g. Iron content :

IL. A. 3. g. 1. Leaf iron content :

Referring to the leaf iron % in response to the differential
combinations of (F,) Stimufol and (F,) prepared fertilizer x rates of
application (0.0, 0.5, 1.0 and 1.5 gm/L) x ( S ) spray and ( D) drench
methods of applications during both 1996/1997 and 1997/1998 seasons,
Table (11). Data revealed that the highest recorded values of leaf iron %
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were obtained by F, at 1.5 gm / L applied as drench (159.97 and
16091ppm) in the first and second seasons respectively, followed
descendingly by spraying each of Fyat 1.5 gm/L, F, at 0.5 gm/L and F, at
1.5 gm/L. On the contrary, treatment by water only as control produced the
lowest leaf Fe content (65.47 and 63.95 ppm) during first and second
seasons, respectively. Other treatments took intermediate place between
the two extremes with variable values. The djffefences between the tested
combinations were significant at 5 % level in the second season only.

As for specific effect of fertilizer form on Fe leaf of 3 months old
Yucca seedlings. It is obvious from data recorded in Table (11 a) that
prepared fertilizer was more effective in increasing leaf iron content, it may
be due to high percentage of iron content in prepared fertilizer . Such
increase was significantly 1n both seasons of study.

With respect to the specific effect of methods of applied fertilizers on
leaf Fe content, data obtained during two seasons as shown in Table
(11 a) shows clearly that spray method had a pronounced effect in
increasing leaf iron content but the differences among S and D methods
were so small to reach the level of significant in the first season and also
did not reach the 1 % in the second season.

As for the specific effect of rates of application, it is quite evident that
increasing concentration of both fertilizers applied were in a positive
relationship to leaf iron content of 3 months old Yucca filamentosa
seedlings. In addition, the highest values were coincided with the highest
rates of fertilizers at 1.5 gm/L (144.19 and 145.78 ppm) in the first and
second season respectively. The differences between either above
mentioned rate and other rates of application or control were significant at
1 % level in both seasons.

Concerning the combination effect of fertilizer forms (F,) & (F;) and
methods of application (S) & (D), data in Table (11 a) showed that F,
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(prepared fertilizer) \‘avas more effective in increasing leaf iron content when
applied by drench method. On the contrary, F; was more effective when
applied by spraying method and ranked second in this concern. We could
explain these results according to the form of Fe (source), it may be
chelated or mineral forms.

As for the specific effect of interaction between F; or F; x rates of
application (0.0, 0.5, 1.0 and 1.5 gm/L) on leaf ifon content, data in Table
(11 a) revealed that the highest rate of F, gave the highest content of leaf Fe
of Yucca seedlings and followed in descending order by F>at0.5 gm/L
and F; at 1.5 gm/L. This trend was true in both seasons of study, although
the differences between all combination treatments were insignificant.

Concerning the specific effect of interaction between methods of
application x rates of application on leaf iron content of 3 months old
Yucca filamentosa seedlings, Table (11 a) show that all combination
treatments increased leaf iron ppm over control during the two seasons of
study, while differences between all treatments were insignificant. In
addition, spraying seedlings with 1.5 gm/L had a pronounced effect in
comparison with drench at the same rate which ranked the second in this
respect. Moreover, spraying seedlings with 0.5 gm/L took the third
position. Such trend was true during two experimental seasons.

These results are in disagreement with the findings of Rodriguez and
Lopez (1976) on Dracaena sanderiana and Smith (1978) on Zamia
integrifolia and they are go in line with that reported by Taleb and Sohair
(1995) on Dracaena fragrans.

IL. A. 3. g. 2. Root iron content :

Concerning to the interaction between forms of fertilizers, methods of
application and rates of application on root Fe content of 3 months old
Yucca filamentosa seedlings. Data tabulated in Table (11) showed clearly
that all combinations gave highly significant increase over control.
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In general, during both seasons of study seedlings treated by F, x D at
1.5 gm/L gave roots contained the highest Fe content as (1576.17 and
1575.64 ppm) in the first and second seasons respectively, followed by F> x
D at1.0gm/L F;xDat0.5gm/L and Fy xDat 1.0 gm/L. The differences
between the four superior treatments were insignificant especially in the
second season. The other investigated treatments came second in this
respect but still gave the highest values over control.

Referring the specific effect of fertilizer forms on the root Fe ppm of 3
months Yucca seedlings, data recorded in Table (11 a) demonstrated that F,
(prepared fertilizer) resulted in highly significant the accumulation of iron
in roots of Yucca seedlings compared to F; (Stimufol).

With respect to the specific effect of methods of application, it is
obvious from Table A(11 a) that during both experimental seasons, the
richest statistically in closed relationship to those seedlings treated by
drench method of applied fertilizers. On the contrary, spray method was the
inferior in this respect.

Concerning the specific effect of rates of application on root Fe
content, it was quite evident from Table (11 a) that treated seedlings with
different rates of F; and F; produced a significant increase in Fe content of
roots than those treated with water ( control ). Moreover, the highest values
of Fe content in roots ( 1256.06 & 1271.28 ppm ) and ( 1230.88 & 1255.04
ppm) for the medium rate (1.0 gm/L) and high rate (1.5 gm/ L) during
1996/1997 and 1997/1998 seasons, respectively. The differences between
the two superior rates and the low rate (0.5 gm/L) were high significant
during both seasons of study.

With regard to the specific effect of interactions between forms of
fertilizer and methods of application, the data are presented in Table (11 a)
showed that F, (prepared fertilizer) showed its own relative superiority in

increasing root iron content when applied by drench method followed in
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descending order by F; x D. On the contrary, both F> x 5 and F; x S were
the inferior combinations in this respect. The differences between all
combiﬁations were highly significant during both seasons of study expect
the difference between F, x S and Fy x S during 1997/1998 season.

As for the specific effect of interaction between forms of fertilizer and
rates of application, data in Table (11 a) cleared that all applied rates of
both F; or Fincreased highly significant Fe coﬂtent in roots over control.
The highest rate (1.5 gm/L) of F, (prepared fertilizer) gave the highest
value (1372.76 and 1371.37 ppm) during 1996/1997 and 1997/1998
seasons respectively, followed by F, at 1.0 gm/L and F, at 1.0 gm/L. This
trend was true in both seasons of study.

With regard to the specific effect of interaction between two methods
of application and rates of application, Table (11 a)show that ail tested
rates of fertilizers applied as drench significantly increased the root Fe
content as compared with those applied as spray and control plants.
Anyhow, the highest value (1500.99 and 1506.67 ppm) were gained by
drenching plants with 1.0 gm/L in the first and second seasons,
respectively.

Our results disagree with that reported by Rodriguez and Lopez

(1976) on Dracaena sanderiana.

II1. A. 3. h. Zinc content :

II. A. 3. h. 1. Leaf zinc content :

Regarding to the leaf zinc content in response to the different
combinations of (F, and F») x (S and D)x (0.0, 0.5, 1.0 and 1.5 gm /L)
during both 1996/1997 and 1997/1998 seasons, data obtained are tabulated
in Table (11) revealed that, spraying F, at 1.5 gm/L gave the richest leaf
Zn%. Whereas, F, sprayed at 1.0 gm/L ranked the second in this concern
followed by spraying F1 at 1.5 gm/L. This trend was true in both seasons of

study. Generally, the F1 and F, applied by drench method yielded low
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values of leaf Zn content. The differences between all combinations
treatments did not reach the level of significance in both seasons of study.

As for the specific effect of two fertilizer forms on leaf Zn content.
Table (11 b) show that, it is quite evident that both two fertilizers F,
(Stimufol) and F, (prepared fertilizer) were equally the same from the
statistical point of view in both 1996/1997 and 1997/1998 seasons.

With regard to the specific effect of methods of applications S and D
on leaf Zn content, Table (11 b) shows clearly that spraying method
significantly increased the leaf Zn content (59.46 and 60.39 ppm) in the
first and second seasons, respectively.

There are additional Phosphorus—Zinc interactions in plants including
~inhibition of Zinc translocation from the roots to the shoot (Burleson and
Page, 1967 ; Trier and Bergmann, 1974) and physiological inactivation
of Zinc within the shoots, however the spraying method may cause
increases of Zinc within the leaves of Yucca seedling more than drench
one.

Concerning the specific effect of rates of applied fertilizers on leaf Zn
content. Table (11 b) indicated that all rates of applied fertilizers
significantly increased Zn content over control. Moreover, there was a
gradual increase in leaf Zinc content due to increasing the doses of applied
fertilizers until reach the highest level (1.5 gm/L). Such increases were
significant in both seasons of study.

As for the specific effect of interaction between fertilizers forms (F,
and F,) x methods of application ( S and D ) on the leaf Zn content. Data in
Table (11 b) indicated that in the first season F,x S gave the highest
values of leaf Zn content (59.52 ppm) followed by F>x S (59.41ppm).
Similar results were obtained in the second season, although the differences
were so little to reach the level of significance. On contrary, F; xD and F,

x D gave the lowest values in both seasons, respectively.
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Regarding the specific effect of interaction between forms of
fertilizers x rates of applicaﬁon on the leaf Zinc content, data recorded in
Table (11 b) displayed obviously that F, ( prepared fertilizer ) at 1.5 gm /L
gave the richest leaf Zn content ( 66.23 and 67.29 ppm) in the first and
second seasons, respectively. Regarding the response to the other
investigated combinations. It was so worthy to be noticed that medium
concentration of F; at 1.0 gm/L ranked the secoﬁd in this concern. While,
F, at 1.0 gm/L and F; at 1.5 gm/L exhibited statistically the same leaf Zn
content as compared to the above mentioned treatments during both
seasons of study.

As for the specific effect of interaction between methods of application
and rates of applied fertilizers (irrespective to the fertilizer form) on leaf
zinc content, data in Table (11 b) showed that in both seasons all tested
doses of fertilizers applied as spray significantly increased the leaf Zn
content as compared with those applied as drench and coentrol plants.
Anyhow, spraying at 1.5 gm/L gave the highest values (68.65 and 69.18
ppm) followed in a descending order by spraying at 1.0 gm/L (64.24 and
65.96 ppm) in the first and second seasons, respectively.

‘In addition, adding fertilizers at low rate 0.5 gm/L by both methods S
and D were always coupled with those seedlings had the lowest leaf zinc
content as compared to any other investigated combinations during both
experimental seasons.

Our results agree with that obtained by Smith (1978) on Zamia

integrifolia who found that raising N level had no effect on micro element.

II. A. 2. H. 2. Root zinc content :

Concerning the specific effect of interaction between two forms of
fertilizers, methods of application, and rates of application on root zinc
content of 3 months old Yucca filamentosa seedlings, data in Table (11)
indicated that in both seasons of study all applied treatments increased
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significantly Zn content (ppm) in roots of Yucca seedlings over control
except both F; and F, applied as spray at 0.5 gm/L which gave an
insignificant increase compared to control. Generally, the highest root Zn
content was detected by those Yucca seedlings treated by FoxDat 1.5
gm/L and F, x S at1.5 gm/L (87.75 & 86.09 ppm ) and ( 88.63 & 85.52
ppm) during 1996/1997 and 1997/1998 seasons, respectively. Whereas, the
other combinations ranked the second in this concérn. This trend was true if
an average of two seasons was taken in consideration.

As for the specific effect of two forms of fertilizers, tabulated data in
Table (11 b) revealed that both Stimufol (F,) and prepared fertitizer (F>)
were approximately equal in their influence onroot Zn content from the
statistical point of view.

Regarding the specific effect of methods of applications on root Zn
content of 3 months old Yucca filamentosa seedlings, data in Table (11 b)
showed that drench method had a pronounced effect in increasing root zinc
content, but the differences among S and D methods were so small to be
significant in the first season. Whereas, in the second season the differences
were highly significant.

With respect to the specific effect of rates of applications, it is obvious
from Table (11 b) that increasing concentration of both F; and F, were in a
positive relationship to Zn content of Yucca seedlings. In addition, the
highest values were recorded with 1.5 gm/L (79.79 and 80.49 ppm) during
1996/1997 and 1997/.1 998 seasons, respectively. The differences between
all applied rates and control were highly significant in both seasons of
study.

Referring the specific effect of interaction between two forms of
fertilizers and two applied methods. The outlined results in Table (11 b)
indicated that F, x D was significantly the superior combination followed
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by F; x D. Whereas, both F; x S and F, xS were the inferior in this
respect.

No significant response was observed during both seasons of study as a
result of the specific effect of interaction between two forms of fertilizers
and rates 6f application, data in Table (11 b) cleared that the highest rate
(1.5 gm/L) of F, was the superior combination followed in descending
order by F;at 1.5 gm/L and F; at 1.0 gm/L. This trend was true during two
seasons of study or an average of two seasons of study.

With respect to the specific effect of interaction between methods of
application (S & D) and rates of application (0.0, 0.5, 1.0 and 1.5 gm/L) on
root Zn content of 3 months old Yucca filamentosa seedlings, Table (11 b)
showed that all combinations increased significantly root Zn ppm over
control during both seasons of study. In addition, drenching seedlings at 1.0
en/L had a pronounced effect in this respect followed by S at 1.5 gm/L and
D at 1.5 gm/L. The other combinations took intermediate place between the
superior and inferior combinations.

These results agree with that reported by Smith (1978) on Zamia
integrifolia.

I. A. 3. 1. Manganese content :

I. A. 3. i. 1. Leaf manganese content :

Referring to leaf Mn content of 3 months old Yucca seedlings in
response to combinations of (Fiand F; )x(Sand D)x(0.0,0.5,1.0,1.5
gm/L), data are presented in Table (11). The tabulated data showed that
spraying with both F, and F; at the highest rate 1.5 gm / L gave the richest
leaf Mn content (88.21 and 89.28 ppm) for F; x 1.5 gm/L and (86.72 and
88.81 ppm) for F,x 1.5 gm/L in the first and second season, respectively.
However, leaf Mn content of 3 months old seedlings tended to be more
higher with spraying method of applied rates (even at low rates) of F; and

F, as compared to those received by drench method. Hence seedlings has
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the poorest leaves in manganese content were obtained by F; at 1.5 gm/L
added by drench method, although differences did not reach level of
significance during two seasons of study.

Referring the response of leaf Mn content of 3 months Yucca seedlings
to specific effect of the two fertilizers forms, data m  Table (11 ¢)
indicated that both Stimufol (F;) and prepared fertilizer (F,) were
approximately equal in their effect on leaf Mn cbntent from the statistical
point of view.

As for the specific effect of methods of applied fertilizers on leaf Mn
content of 3 months Yucca seedlings, data recorded in Table (11 c¢)
declared that the richest leaf Mn content was exhibited by such transplants
sprayed with fertilizers as compared to those received by adding it to the
media. Such increase was highly significant in' both 1996/1997 and
1997/1998 seasons.

Concerning the specific effect of applied rates of fertilizers on leaf Mn
content of 3 months Yucca seedlings, Table (11 ¢). It is quite evident to be
observed clearly that there was a positive cbrrelation between increasing
leaf Mn content and raising doses level of the applied fertilizers. However,
Mn content in leaves of Yucca seedlings tended to be higher towards the
highest rates of applied fertilizers and reached its maximum values at 1.5
gm/L (73.88 and 75.09 ppm) in the first and second seasons, respectively.
Whereas, the differences between all doses and control plants were highly
significant.

Regarding the specific effect of interaction between fertilizers forms
(F, and F>) x two applied methods (S and D) on the leaf Mn content of
Yucca seedlings, data presented in Table ( 11 c¢ ) shows that, it is quite
evident to be observed clearly that spray both F; and F, were more
effective in increasing leaf Mn content as compared by those added to soil.
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Hence, it could be concluded that spraying is a favourable method for
micronutrient application.

As for the leaf Mn content of younger (3 months old) Yucca seedlings
response to specific effect to combination interaction between F and F;
and its adding doses. Table (11 c), displayed similar previously detected
trend with zinc. The highest rates of both applied fertilizers (at 1.5 gm/L
and 1.0 gm/L) were statistically the superior asAcompared to any of other
doses investigated ones. Such trend was really during both 1996/1997 and
1997/1998 seasons. Meanwhile other doses not only ranked second but also
they were equally effective from the statistical standpoint.

As for specific effect of combinations of methods of applied fertilizers
(S & D) x doses (0.0, 0.5, 1.0 and 1.5 gm/L) on leaf Mn content of 3
months Yucca seedlings, data tabulated in Table (11 c) revealed that
spraying method exerted its superiority with increasing leaf Mn content at
all doses especially at high rates compared with drench method and control.
This trend was true in both seasons of study and the differences were
highly significant.

These results are in harmony with the findings of Smith (1978) on
Zamia integrifolia and Taleb and Sohair (1995) on Dracaena marginata

and D. fragrans.

I. A. 3. i. 2. Root manganese content :

Regarding the specific effect of interaction between three factors under
study i.e. forms of fertilizer ( F; & F, ), methods of application (S & D) and
rates of application (0.0, 0.5, 1.0 and 1.5 gm/L) on Mn content in roots of
Yucca filamentosa seedlings, data recorded in Table (11) showed that no
significant response was observed between all treatments under study
during both seasons of study, although all combinations increased Mn
content in roots compared to control. Results revealed also that the richest
roots in their Mn content was obtained by those seedlings treated with both
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of F, or F; at 0.5 and 1.0 gm/L applied as drench in the two seasons.
Moreover, if an average of the two seasons was concerned Fy x D at 1.5
gm/L  ranked the second and followed descendingly by bothF, x Sat 1.5
gm/L and F; x S at 1.5 gm/L. In general, the other treatments were in
between as compared to the previousty mentioned treatments and control
plants. ,

As for the specific effect of fertilizer forrﬁs, it is clear from Table
(11 c¢) that both F; (Stimufol) and F, (prepared fertilizer) were nearly equal
in their effectiveness on the Ttoot Mn content of Yucca seedlings. So, the
differences were so small to be significant.

With respect to the specific effect of methods of application. Data
recorded in Table (11 ¢) showed obviously that drench method gave highly
significant increase over spray method. The increases were 32.5 32.3 %
during 1996/1997 and 1997/1998 seasons, respectively.

Concerning the specific effect of rates of application, data in Table (11
¢) indicated that during both seasons, it could be descendingly arranged the
three rates regarding in their specific effect on root Mn content as follows :
1.0 gm/L (271.67 &273.12 ppm), 0.5 gm/L  (262.77 & 263.55 ppm) and
1.5 gm/L ( 25795 & 261.54 ppm) for the first and second seasons
respectively. The differences between the three applied rates were so small
to reach the level of significance but they gave highly significant increases
over control.

No significant response was observed as a result of the specific effect
of interaction between two forms of fertilizer and two methods of
application. The data in Table (11 c) cleared that F> x D gave the highest
values in this respect (269.12 and 272.18 ppm) in the first and second
seasons, respectively. On the contrary, F; xS was the inferior treatment.
The two other combinations were in between the two extremes with

variable values.
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Referring the specific effect of interaction between F; & F; and (0.0,
0.5, 1.0 and 1.5 gm/L) on root Mn content of Yucca filamentosa seedlings,
data in Table (11 c) showed that in both seasons, the richest root in their
Mn content was concomitant to those seedlings received F; at either 0.5
and 1.0 gm/L followed by F; at 1.5 gm/L and F; at 1.0 gm/L. On the
contrary, control treatment was the inferior one (141.35 and 142.16 ppm)
during’ the first and second seasons, respectively.. The differences between
all combinations were so small to be significant.

Concerning the specific effect of interaction between two methods of
application and rates of application, Table (11 c) revealed that drench
method applied at either 0.5 and 1.0 gm/L increased significantly Mn
content in roots of Yucca seedlings compared to the other combinations
and control. D at 1.5 gm/L and S at 1.5 gm/L took intermediate place
between the two extremes with variable values.

These results agree with the findings of Smith (1978) on Zamia
integrifolia.

I1. B. Experiment 1I ( one year old seedlings ) :

IL. B. 1. Vegetative growth measurements :

I1. B. 1. 1. Plant height :

Concerning the influence of interaction between the two forms of
fertilizers, methods of application and rates of application, data tabulated in
Table (12) cleared that prepared fertilizer (F;) at 1.5 gm/L and F, at 1.0
gm/L applied as drench gave the tallest Yucca plants followed by Stimufol
(F1) at05gm/LxDandF, at0.5 gm/L xD. Such trend was true either
data of each individual season or an average of both seasons were
compared with control treatment. On the contrary, the lowest plant height
was obtained by the combination of the highest rate of F; ( prepared one)

1
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applied by spraying method and control, so they were the inferior during
the two seasons of study. The other combinations were in between the

superior treatments and inferior ones.

Regarding the specific effect of two forms of fertilizers, data in Table
(12 a) indicated that during 1996/1997 and 1997/1998 seasons of study, no
significant differences was observed in plant height in response to F, and
F, fertilizers, so F; and F, were equal in this regard. Whereas, the two
forms of fertilizers gave not only insignificant variance but also showed
approximately the same value of plant height of Yucca filamentosa

seedlings.

With regard to the specific effect of methods of application, data in
Table (12 a) showed that drench method resulted in highly significant
increase in plant height during both seasons of study as compared with
spraying method. The values were (34.33 & 32.04 cm) and (30.23 & 24 .46

cm) in first and Second seasons, respectively.

With respect to plant height of one year old of Yucca filamentosa as
influenced by the specific effect of rates of application, Table (12 a)
showed that the medium rate of application (1.0 gm/L) gave statistically
the tallest plants compared with control during the first season of study,
whereas the low rate (0.5 gm/L) increased plant height over control and

other rates of application during the second one.

Regarding the specific effect of interaction between forms of fertilizers
F, & Fz) and methods of application (S & D) on plant height, data
tabulated in Table (12 a) cleared in both seasons that both two forms of
fertilizers applied as drench were more effective for increasing plant height
than spray treatment. It is worth to mentioned that F, x D gave the highest
value (34.92 and 33.04 cm) in both seasons, respectively. While, the lowest
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values obtained from F, x § and F; xS which ranged from (28.75 and
23.38 c¢m) and (31.71 and 25.54 cm) in the first and second seasons,
respectively. The differences between the prementioned two groups were

significant.

Furthermore, Table (12 a) showed no significant effect as a result of
interaction between forms of fertilizers and rates of application. Briefly, all
combinations of F; and F; at all rates of application increased plant height
of Yucca seedlings over control. This trend was true during both seasons
of study. It is quite clear to be noticed that the variable degrees of response
to the differential combinations during two seasons of study. Since,
combinations between F; at the rate of 1.0 gm/L from one hand and F, at
the rate of 1.0 gm/L from the other exhibited statistically the tallest
seedlings in the first season only. While, F1 at 0.5 gm/L and F2 at 1.5 gm/L
gave the best results in the second one. In addition, other investigated
combinations were intermediate as compared to the above mentioned

treatments and control.

~ Data concerning the specific effect of the interaction between methods
of application (S & D) and rates of application (0.0, 0.5, 1.0 and 1.5 gm/L)
on the plant height of one year old Yucca filamentosa plants are presented
in Table (12 a). Data showed that all combinations treatments increased
significantly the seedling height in comparison to untreated plants (control)
during two seasons of study. The results revealed also that the tallest
seedlings were obtained after applied fertilizers as drench especially at high
rate i.e. 1.5 gm/L of both F, and F,. The other combinations came in
between the above superior treatments and control.

The obtained results go in line with that reported by the findings of
Poole and Conover (1986) on Dracaena surculosa cv. Florida Beauty and

Chase and Poole (1987) on Fatsia japonica.
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IL. B. 1. 2. Number of leaves :

Concerning the number of leaves of one year old Yucca filamentosa
seedlings as affected by combination of (F) & F») x (S & D)x(0.0,0.5,
10 and 1.5 gm/L), data in Table (12) revealed that the number of
developed leaves/plant was responded clearly to the interaction between F,
or F, when applied as drench i.e. the combination of F, at 1.0 gm/L x D
and 0.5 gm/L of F; x D produced significantly the greatest number of
leaves especially during 1997/1998 season as compared to other treatments.
Moreover, seedlings received F, received 0.5 and 1.5 gm/L x D ranked the
second treatments in this concern. On the contrary, the plants sprayed by F;
or F, produced the lowest value of number of leaves as compared with

other combinations but they still gave increases over control.

As for the specific effect of forms of fertilizers, Table (12 b) cleared
that there is no significant response between (F)) Stimufol and (Fz)
prepared fertilizer during both seasons of study.

Concerning the specific effect of methods of application, it obvious
from Table (12b) that the drench method gave highly significant increases
in number of leaves during both seasons of study. The percentage of
increases of (D) over (S) reached to 36.9 and 46.4 % during 1996/1997 and
1997/1998 seasons, respectively.

With regard to the specific effect of rates of application, data in Table
(12 b) indicated that the medium rate of application (1.0 gm/L) and the
high rate (1.5 gm/L) produced statistically the highest number of leaves
compared with control and other rates of application during the first and
second seasons, respectively. In general, the averages for the studied
concentrations (0.0, 0.5, 1.0 and 1.5 gm/L) were (20.33, 36.75, 38.00 and
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31.75) and (41.33, 76.26, 69.59 and 80.34)in 1996/1997 and 1997/1998

seasons, respectively.

Furthermore, Table (12 b) indicate a significant effect as a result of
interaction between forms of fertilizers and methods of application on
number of leaves. Data obtained showed that F> x D is the most effective

combination followed by Fy x D compared with F; x S and F>x S.

Regarding the specific effect of interaction between forms of fertilizers
and rates of application, the data in Table (12 b) cleared that all
combinations of F; x all rates and F, x all rates significantly increased the
number of leaves over control. It is worthy to mentioned that F; at 1.0 gm/L
and F, at 0.5 go/L during 1996/1997 and 1997/1998 seasons respectively,

gave the most promising effect in this respect.

Data in Table (12 b) revealed that the number of leaves responded
obviously to the interaction between the applied methods and rates of
application. In both seasons of study, applied fertilizer by drench method of
application at low rate is more effective as compared with spraying method
even at high rates of application. Generally, all interactions of (D) with all
rates of application were highly significant in increasing the number of
leaves as compared with spraying method at all levels and control

treatment.

The outlined results agree with that reported by Conover and Poole
(1981) and Al-Bahrany et al (1991) on Brassaia actinophylla and
EL.Gendy et al (1995) on Dracaena draco.

IL B. 1. 3. Leaf area:

As for leaf area of one year old Yucca filamentosa in response to the
interaction between (F, & F), (S & D) and (0.0,0.5,1.0 and 1.5 gm/L),
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Table (12) shows obviously that prepared fertilizer (F,) at 0.5 gm/L applied
as drench gave highly significant increases in this respect especially during
1997/1998 season followed by F; at0.5and 1.5 gm/L. applied as drench
method. Such trend could be noticed clearly as the best combinations in
increasing leaf area. On the other side, F; and I, at all rates of application
(05 & 1.0 & 1.5 gw/L) applied as spray were the inferior but they still
become more effective than 0.0 gm/L (control) treétment.

Concerning the specific effect of forms of fertilizers, it obvious from
Table (12 c) that the fertilizer as F; resulted in high significant increases of
leaf area as compared with F, during 1996/1997 season only. On the other
hand, during 1997/1998 season, the differences between the superior

fertilizer (F,) and the inferior one (F;) were so small to be significant.

Furthermore, Table (12 c) indicate a high significant effect as a result
of the specific effect of methods of application during both seasons of
study. However, drench method was the superior in this respect (38.05 and
33.74cm?) during 1996/1997 and 1997/1998 seasons, respectively.

Concerning the specific effect of rates of application, it is quite
obvious from Table (12 c) that during the two seasons of study, the low rate
of application (0.5 gm/L) showed significantly the most effective rate (as
compared with control) followed by the high and medium rates (1.5and 1.0
.gm/L), respectively. The percentage of increases of (0.5, 1.0and 1.5 gm/L)
over control were (43.9, 17.6 and 27.2 %) and (49.5, 28.2 and 37.7 %)
during 1996/1997 and 1997/1998 seasons, respectively.

Referring to leaf area of Yucca filamentosa seedlings as influenced by
the interaction between forms of fertilizers and methods of application, it is
clear from the obtained results presented in Table (12 ¢) thatin both
scasons, F| xD and F; x D produced (40.29 & 35.80 cm’)and (33.42 &
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34.06 cm®), respectively. Whereas, F1 xS and F, x S gave (33.18 & 31.94
cm?) and (25.97 & 27.39 cm?) in the first and second seasons, respectively.

The differences were insignificant in the second season.

As for the specific effect of interaction between forms of fertilizers and
rates of application, it is cleared from Table (12 c) that all interactions of F;
and F, at all rates of application resulted in increasing leaf area of Yucca
seedlings over control. 0.5 gm/L of Frand F tended to declare its own
relative superiority over other combinations. The differences between the

applied rates were so small to be significant.

Regarding the specific effect of interaction between methods of
application and rates of application on leaf area of Yucca plants, data in
Table (12 c) showed highly significant increase as a result of interaction
between drench and all applied concentrations compared with spraying
method and control.  Moreover, both fertilizers applied at 0.5 gm/L x D
gave the highest value of leaf area followed by D x 1.5 gm/L. This trend
was true during both seasons of this investigation or if the average of two

seasons was taken in consideration.

Our findings are in agreement with that reported by Conover and
Poole (1979a) on Chamaedora elegans, Conover et al (1982) on Draceana
marginata and Martinez ef al (1982) on Dieffenbachia exotica which they
found that higher fertilizer levels had little effect on plant quality.

I1. B. 1. 4. Fresh weight of leaves :

Referring the influence of the interaction between forms of fertilizers,
methods and rates of application on the fresh weight of Yucca leaves
during 1996/1997 and 1997/1998 seasons, data in Table (12) displayed an

obvious response. Hence, the greatest fresh weight of leaves statistically
induced by Yucca plants feeded with 0.5 gm/L of Fix D and 1.0 gm/L of
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F, x D followed by F, at 0.5 gm/L x D and F, at1.5 gm/L x D during the
first and second seasons, respectively. Contrary to that, plants sprayed by
F, or F, produced less value of fresh weight as compared with other
combinations but it was still significantly more effective than control. The

other combinations took intermediate place between the two extremes.

As for the specific effect of two forms of fertilizers on fresh weight of
leaves, data in Table (12 d) showed that F; produced the highest fresh
weight compared with F, whereas, the differences were highly significant
during 1996/1997 season but in the second season the differences were so

small to be significant, thus, F; and F; are equal in this concern.

In regard to fresh weight of Yucca filamentosa leaves as influenced by
the specific effect of methods of application, data are presented in Table
(12 d). Generally it could be noticed that drench as applied method resulted
in highly significant increases on leaves fresh weight. The values were
(181.11 and 252.57 gm) during 1996/1997 and 1997/1998 seasons,
respectively.  On the other hand, spraying method induced the least values
(121.52 and 122.81 gm) in 1st and 2nd seasons, respectively.

Concerning the specific effect of rates of application, outlined data in
Table (12 d) showed that during 1996/1997 season, fresh weight of leaves
decreased continuously with increasing the rate of application. Whereas,
0.5gm/I. was significantly the most effective rate in this concern (195.67
gm) as compared with the other rates and control. On the contrary, the
reverse was true with 1997/1998 season whereas this character was

positively proportioned to concentration used from fertilizers.

With regard to the interaction between two forms of fertilizers and
methods of application, data are presented in Table (12 d) cleared that in
both seasons F, x D and F; x D gave (191.24 & 170.99 gm) and (251.70&
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253.44 gm) fresh weight of leaves during the first and second seasons,
respectively. On the contrary, F; x S and F, x S produced the lowest

values, the differences were non significant in 1997/1998 season.

Referring the specific effect of interaction between two forms of
fertilizers and rates of application, data in Table (12 d ) indicate that F, and
F, x a]l rates raised fresh weight of leaves as compared with control. The
most effective treatments were F; x 0.5 gm/L which gave (208.84 gm) and
F, x 1.5 gm/L which gave (246.13 gm) during 1996/1997 and 1997/1998

seasons, respectively.

Regarding the interaction effect of methods of application (S & D)
x rates of application (0.0, 0.5, 1.0 and 1.5 gm/L) on fresh weight of Yucca
filamentosa leaves, data in Table (12 d) cleared a high significant effect as
a result of applied drench method x all rates of application as compared
with spraying method at all rates and control. However, D at 0.5 gm/L and
D at 1.5 gm/L gave the highest values as 248.08 and 341.27 gm in the first

and second seasons, respectively.

These results are in harmony with the findings of Kamal (1995) on
Polianthes tuberosa who found that treated plants with NPK at low levels
“20,24,48 Kg/fed” 3 times monthly increased fresh weight of leaves.

II. B. 1. 5. Dry weight of leaves :

With respect to dry weight of Yucca filamentosa leaves as influenced
by the interaction between forms of fertilizers x methods of application x
rates of application, data from Table (12 ) show that dry weight of leaves
was responded significantly to all combination treatments under study
comparing to control treatment. However, the heaviest leaves dry weight
as 4995 and 8332 gm were produced with the combination of F,

(Stimufol) applied as drench at rates 0.5 and 1.0 gm/L in the first and
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second seasons, respectively. Moreover, all combinations of two forms of
fertilizers and drench method at all applied rates followed the aforesaid

superior treatments.

Concerning the specific effect of forms of fertilizers, data in Table
(12 ¢) indicated that F; was Statistically more effective in the first season.
While, during the second season there is no significant difference between
the two fertilizers. However, F; gave (28.19 & 44.92 gm) while F, gave
(2541 & 45.08 gm) during 1996/1997 and 1997/1998 seasons,

respectively.

As for the specific effect of methods of application, it is clear from
data in Table (12 e) that the heaviest dry weight of leaves was induced by
those plants received fertilizers by the drench method (32.72 and 59.08 gm)
which showed highly significant effect during the first and second seasons,
respectively. The increases over spraying methods were 56.6 and 91.1%
during 1996/1997 and 1997/1998 seasons, respectively .

Referring the specific effect of rates of application, data in Table (12 ¢)
revealed that during 1996/1997 season, dry weight of leaves was responded
significantly to low rate of application (0.5 gm/L) followed by (1.5 gm/L)
as compared with (1.0 gm/L) and control. On the other hand, during the
second season, the high rate of application (1.5gm/L) induced highly
significant increases of dry weight of leaves as compared with the other

rates and control.

Furthermore, Table (12 ¢) indicate a high significant effect as a result
of the specific effect of interaction between two forms of fertilizers () &
F,) and methods of application (S & D) on dry weight of leavesin the first
season only. Data showed that F, x D was the more effective combination
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followed by F; x D as compared with F; x S and F, x S. This trend was
true during both seasons of study.

Regarding the specific effect of the interaction between two forms of
fertilizers and the rates of application, Table (12 e) showed that all
combinations of F, x all rates and F, x all rates increased dry weight of
leaves over control especially during the 2nd season, while the differences
during the first season were so small to reach a level of significant. So it 1s
clear that, F; at 0.5 gm/L with mean value (38.10 gm) and F; at 1.5 gm/L
with mean value (60.14 gm) gave the most promising effect in this respect
during 1996/1997 and 1997/1998 seasons, respectively.

With respect to the specific effect of the interaction between methods
of application and rates of application, data presented in Table (12 €)
indicated that all tested doses of fertilizers applied as drench induced highly
significant increases in leaves dry weight as compared with those applied
as spray and control plants during both seasons of this concern. Anyhow,
drenching at 0.5 gm/L gave the highest value (47.40 gm) in the first season,
whereas drenching at 1.5 gm/L gave the highest one (79.52 gm) in the

second season.

These results are in agreement with that obtained by El-Gendy et al.

(1995) on Dracaena draco.
I1. B. 2. Root growth measurements :

IL. B. 2. 1. Number of roots :

Data concerning the effect of the interaction between forms of
fertilizers x methods of application x rates of application on the number of
roots of Yucca filamentosa, it is clear from data tabulated in Table (13) that

in both seasons F, at 1.0 gm/L applied as drench method exceeded all other
187
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investigated treatments followed by F, at 05 g/ x DandF, at 0.5
gm/L x S during the first and second seasons, respectively. On the other
side, plants sprayed by 1.5 gm/L of F; produced less value of number of
roots as compared with other interactions but it still gave increases over
control (0.0 gm/L). The other combinations ranked in between the two
above extremes. The differences were so small to be significant especially
during 1996/1997 season. |

Concerning the specific effect of two forms of fertilizers, data in Table
(13 a) showed that in 1996/ 1997 season F; (Stimufol) gave highly
significant effect with an increase 8.6% over F.  On the other hand, there
is no significant differences between the two forms of fertilizers in the
second season, so they were equal in their effectiveness on the number of

roots.

With respect to the spéciﬁc effect of methods of application, Table
(13 a) cleared that drench method was significantly the most effective as
compared with spray method. The increases over spray methods were 15.8

and 6.2 % during the first and second seasons, respectively.

As for the specific effect of applied rates of two forms of fertilizers, it
is clear from Table (13 a) that all concentrations raised significantly the
number of roots compared with control. However, the best rate was 1.0
gm/L as (26.59) and 0.5 gm/L as (31.25) during the 1st and 2nd seasons,

respectively.

With regard to the specific effect of interaction between two forms of
fertilizers and applied methods, Table (13 a) revealed that F, x D gave the
largest number of roots followed by F> x D in the first season and F, xS in
the second season. The differences were absent during 1996/1997 season.

On the contrary, the other combinations gave the lowest number of roots.
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Referring the specific effect of interaction between forms of fertilizer

and rates of application data tabulated in Table (13 a) displayed that during

the two seasons, both low and medium rates of both F, and F, gave the
highest values of number of roots. However, F; at 1.0 gm/L tended to
declare its own relative superiority over other interactions especially in the

first season.

Furthermore, Table (13 a) indicated a significant response as a result of
the specific effect of interaction between methods of application and
applied rates on number of roots. Whereas, data obtained showed that
drench method is more suitable at all rates of application followed by

spraying method at low and medium rates.

These results are in harmony with the findings of Salah (1994) on

Codieum variegatum and El-Gendy ef al (1995) on Dracaena draco.
I1. B. 2. 2. Length of roots :

Data recorded in Table (13) displayed obviously that no significant
response was recorded as result of interaction between two forms of
fertilizers, methods and rates of application. The results revealed clearly an
interesting trend which pointed out that all low rates of application resulted
in more root elongation followed by medium concentrations as compared
with other combinations. In other words, F; x D at 0.5 gn/L and F; x D at
1.0 gnv/L followed by F; x S at 0.5 gm/L and F; x D at 0.5 gm/L during the
first and second seasons respectively, were the most effective
combinations in this respect. On the other hand, all high rates of
application not only reduced root length but also they were equally the
same from the statistical standpoint.

Concerning the specific effect of fertilizers forms, it obvious from

Table (13 b) that during the first season, F; showed highly significant
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effect on roots length. The increase over F, was 5.3 %. On the contrary,
the reverse was true in the second season where no significant response

was observed as a result of different fertilizers.

As regard to the specific effect of methods of application, it is clear
from results presented in Table (13 b) that the longest roots were induced
by those plants received fertilizers by the drench method which showed a
highly significant effect during the second season only.

Referring the specific effect of rates of application, data tabulated in
Table (13 b) indicated that length of roots decreased continuously with
increasing the rates of application. However, 0.5 gm/L exhibited to be the
favourable rate as compared with other rates. Such trend was true during
both seasons of study whereas, the differences between all rates were

significant especially during the first season.

Table (13 b) cleared that the root length of ome year old Yucca
filamentosa in tesponse to the specific effect of interaction between forms
of fertilizers and applied methods exhibited generally that F; x S and F; x
D stimulated the penetration of root system to reach the maximum length
during 1996/1997 and 1997/1998 seasons respectively, followed by F, x D

combination.

Concerning the specific effect of interaction between forms of
fertilizers and rates of application, Table (13 b) showed that during the first
and second seasons of study, F at 0.5 gm/L and F; at 1.0 gm/L stimulated
the penetration of roots to reach the maximum length during the first and

second seasons, respectively. The other combinations were statistically in

between the superior combination and control treatment expect F; at 1.5
gm/L which gave the least value in the second season only.
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As respect to the specific effect of interaction between methods of
application and rates of application, Table (13 b) showed that 0.5 gm/L
applied as drench method exerted significantly its superiority with
increasing the length of roots compared with the other combinations. This
trend nearly true in both seasons of study, but the differences were so small

to be significant in the second season.

Our results are in partial agreement with that reported by Salah (1994)
on Codieum variegatum who stated that using Kristalon fertilizer at 1000

ppm gave the tallest roots.
I1. B. 3. 3. Fresh weight of roots :

Regarding the root fresh weight of one year old Yucca filamentosa in
relation to the interactions between the three factors under study i.e. forms
of fertilizers, methods of application and rates of application. It is quite
evident from Table (13) that nearly all of combinations induced plants
having significantly the heaviest root fresh weight. However, such trend
was to great extent true especially during the first season. In other words,
1.0 gm/L of F; x Sand0.5 go/L of F; x D were more effective during
1996/1997 and 1997/1998 seasons respectively, as compared to other
combinations. On the contrary, F; xDat 1.5 gm/L and F; x S at 1.5 gm/L.
showed less value of root fresh weight but it still more than control. The
other combinations ranked statistically in between the two above

mentioned extremes.

As for the specific effect of different forms of fertilizers, data tabulated
in Table (13 c) showed that during both seasons of study, F, (Stimufol)
exhibited the heaviest root fresh weight as compared to F, (prepared
fertilizer). The difference between F; and F, was highly significant during
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the first season but it was so small to be significant during the second

scason.

Concerning the specific effect of methods of application, Table (13 ¢)
indicated that during the first season, spray method was the superior
method in this respect, whereas the reverse was true in the second season
where drench method was effective compared with spray method. The

differences between the two methods were so small to be significant.

With regard to the specific effect of applied rates of fertilizer, data in
Table (13 c) showed obviously that during both seasons, it could be
descendingly arranged the rates concerning in their specific effect on roots
fresh weight as follows : 1.0 gm/L (54.29 and 62.38 gm), 0.5 gm/L (47.56
and 61.15 gm), 1.5 gn/L (33.32 and 44.79 gm) and 0.0 gm/L (15.04 and
29.56 gm) in the first and second seasons, respectively. The differences

between the tested rates were significant at 1 % level in most cases.

Furthermore, Table (13 ¢) showed a significant response as a result of
interaction between forms of fertilizers and methods of application on root
fresh weight. Results obtained cleared that F; x S gave the highest values
(46.78 and 52.24 gm) followed by F; x D which gave (37.34 and 49.67
gm) in 1996/1997 and 1997/1998 seasons, respectively. On the contrary,
both F, x S and F, x D were the inferior combinations in this respect.

Referring the specific effect of interaction between two forms of
fertilizers and rates of application, it is clear from Table (13 c) that all
applied rates induced highly significant the heaviest root fresh weight
compared with control. Such trend was true during two seasons of

study however, F, at 1.0 gm/L gave the highest values of roots fresh weight
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(70.28 and 78.01 gm) followed in descending order by F, at0.5 gm/L
(4770 and 66.75 gm) in the first and second seasons, respectively. The

other combinations took intermediate place compared to control.

No significant response was observed as a result of the specific effect
of interaction between applied methods and rates of application. Data
presented in Table (13 c) cleared that S and D both at 1.0 gm/L were the
most effective interactions in increasing the fresh weight ofroots. This

trend was true during both seasons of this regard.

These results go in line with that reported by Haggag (1987) on Ficus
elastica plants who found that good root system were obtained with the
medium level of NPK.

11. B. 2. 4. Dry weight of roots :

Concerning the specific effect of interaction between forms of
fertilizers, methods of application and rates of application on dry weight of
roots. It is quite clear to be noticed from data tabulated in Table (13 ) the
variable degrees of response to the differential treatments during two
seasons of study. Since, F; applied as spray at 1.0 gm/L  (18.70 gm)
followed by F; applied as Drench at 0.5 gm/L (16.40 gm) increased
significantly dry weight of roots as compared with other treatments during
the first season. Whereas, F, applied as drench at 1.0 gm/L (24.65 gm)
followed by F; x S at 1.0 gm/L (23.81 gm) had the same trend during the
second season.. Onthe other hand, F; xDat 1.5 gm/L and F» xS at1.5
gm/L and as well as control treatment gave the lowest value of dry weight.
The other combinations were in between the above mentioned extremes
with variable means. |

As for the specific effect of forms of fertilizers, Table (13 d), showed

that F; resulted in highly significant increase of roots dry weight during the
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first season. The increase over F» was 20.3 % , while there was no

significant difference between the two fertilizers during the second season.

Referring the specific effect of methods of application, data in Table
(13 d) indicated that drench method was the superior method in this respect
as compared with spray method although the difference was so small to be

significant in the first season and significantly in the second one.

Data presented in Table (13 d) gave a high significant response as a
result of the specific effect of applied rates. However, the dry weight of
roots tended to be higher at the medium rate of application (1.0 gm/L)
which reached its maximum values (13.33 and 20.03 gm ) in the first and

second seasons, respectively.

Regarding the specific effect of interaction between forms of fertilizers
and methods of application. Data tabulated in Table (13 d ) showed that I
x S and F, x D increased significantly the roots dry weight during the first

and second seasons respectively, compared with the other combinations.

With respect to the specific effect of interaction between forms of
fertilizers and applied rates Table (13 d ) declared that all applied doses of
both F, and F, increased significantly the roots dry weight compared to
control. The medium rate (1.0 gm/L) of F; gave the heéviest weight (15.18
and 21.22 gm) during 1996/1997 and 1997/1998 seasons respectively, the

other interactions ranked the second in this respect.

Referring the specific effect of interaction between methods of
application and rates under study, Table (13 d) indicated that the medium
rate of both spray and drench methods resuited in significantly increase of

dry weight of roots over other combinations and control.
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These results disagree with that obtained by El Sayed (1994) who
found foliar fertilizer treatment did not have an effect of dry weight of roots

of Brassaia actinophylla and Ficus nitida “Hawaii”.

I1. B. 2. Chemical composition :
II. B. 3. a. Nitrogen content :

I1. B. 3. a. 1. Leaf nitrogen content :

Regarding the influence of three factors under study ie. forms of
fertilizers, methods of application and rates of application on leaf N
percentage of one year old Yucca filamentosa seedlings, data in Table (14)
indicated the trend was inconstant during both seasons of study, whereas
the richest leaf N % was exhibited by such seedlings drenching with F»
(prepared fertilizer) at 1.5 gm/L and 1.0 gm/L which gave 1.73 and 1.67%
respectively, followed descendingly by F, x S at 1.5gm/L in the first
season. But, in the second season, both F, applied as spray at 1.0 gm/L and
F, (Stimufol) applied as drench at 1.5 gm/L showed their own superiority
in increasing leaf N %. On the contrary, control treatment was the inferior
which gave (1.10 and 1.03 %) in the first and second seasons, respectively.
The other combinations were in between in this respect. The differences
between all treatments were so small to reach the level of significance
during both seasons of study.

Statistical analysis of the data in Table (14 a) indicated that N % of one
year old Yucca filamentosa leaves had responded during the first season
only to the specific effect of form of fertilizer. F, was the superior form
which increased N % in leaves by 8.8 and 2.3 % over F, during
1996/1997 and 1997/1998 seasons, respectively.
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at 1.0 gn/L (1.60 %) were insignificantly the most effective treatments in



the first season, whereas D at 1.5 gm/LandSat1.5 gm/L showed their

Own superiority in the second season.

These results agree with that reported by Shen and Seely (1983) on
Peperomia obtusifolia, Mansour (1985) on Chamaedorea Sp., Anuradha
et al (1988) on marigold and Aboy Dahab (1992) on Asparagus sprengri

who found that raising N rates increased the N content in its foliage.

IL B. 3. a. 2. Root nitrogen content :

As for the root N % of one year old Yucca filamentosa in response to
the interaction between forms of fertilizers (F, & F;), methods of
application (S & D) and rates of application (0.0, 0.5, 1.0 and 1.5 gm/L),
data in Table ( 14) revealed that in both seasons of study, seedlings received
Fy at1.5 gm/L, and F, at low rate applied as spray resulted in the maximum
percentage of N in roots, Meanwhile, the reverse was true with F, x D at
1.5 gm/L and FixSat0.5 gm/L during 1996/1997 and 1997/1998 seasons,
respectively. However, differences were still insignificant in most cases
during both seasons except in first season when the two superior

combinations were compared with other combinations,

Concemning the specific effect of forms of fertilizers, it is obvious from
Table (14 a) that there is no significant variance between F 1 and F,. Thus,
F; and F, were equally affected in this concern.

Regarding to specific effect of methods of application on N % in
Yucca roots, data in Table (14 a) showed that spray method was more
effective than drench method. The increases of S over D were 4.4 and 2.3
% during 1st and 2nd seasons, respectively. The differences were not
significant during both seasons of study.

With regard to the specific effect of applied rates, the results in Table

(14 a) cleared that 0.5 gn/L showed the highest % of N followed by 1.0
203 |
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gm/L, during the first season only. Whereas, in the second season 1.5
gm/L. rate was more effective as compared with other rates under study.
The differences between the tested doses (0.5, 1.0 and 1.5 gm/L.) were so

small to reach the level of significance.

Referring the specific effect of the interaction between forms of
fertilizers and aﬁplied methods, data in Table (14 a) showed insignificantly
that F, x S during both seasons of study as well as I, x S during the first
season gave the highest value of N % followed by F; x D. The other
combinations under study ranked the second in this study. |

With respect to the specific effect of interaction between forms of
fertilizers and rates of application, data tabulated in Table (14 a) indicated
that all combinations of F; x all rates and F, x all rates increased N % in
roots over control. F; at 1.5 gm/L. and F, at 0.5 gm/L gave the most
promising effect in this respect which gave 1.30and1.34 % in the first
season and 1.49 and 1.43 % in the second season. Treating seedlings with
F; at 0.5 and 1.0 gm/L gave the least N % in roots in the second season
only, whereas control was the inferior treatment in the first season. The

other combinations were in between the two above mentioned extents.

Data regarding the specific effect of interaction between applied
methods and rates of application, Table (14 a) showed:‘that spray method
applied at 1.5 gm/L followed by drench method at 0.5 gm/L gave the
highest value of N % in both seasons compared with control in first season

and spray at 1.0 gm/L in the second one.

These results agree with that reported by Smith (1978) on Zamia
integrifolia and Mohamed (1992) on Livistonia chinensis.
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I1. B. 3. b. Phosphorus content :

IL. B. 3. b. 1. Leaf phosphorus contents :

Referring to the leaves P content of one year old Yucca filamentosa
seedlings, Table (14) showed that Yucca seedlings exhibited an obvious
modification in .trend of response to the interaction between forms of
fertilizers, methods of application and rates of application. Such data
declared that F, x S at 1.5 gm/L and F, x D at 1.0 gm/1 resulted in
maximizing values of leaves P % followed by F, x Satl.5gm/L and F; x
S at 1.0 gn/L during 1996/1997 and 1997/1998 seasons, respectively.
Differences were insignificant as compared to those of other treatments
especially during first season. On the other hand, Fi x Sat 1.0 gm/L and F;
x D at 1.5 gm/L were the inferior treatments during the first and second

seasons respectively, but they became more effective than control.

 As for the specific effect of two forms of fertilizers, data presented in
Table (14 b) declared that the differences between F; (Stimufol) and F,
(prepared fertilizer) were so small to be significant, whereas the two
applied forms produced not only insignificant variance but also showed
nearly the same % of P in leaves of one year old Yucca filamentosa

seedlings in both seasons of study. -

Concerning the specific effect of methods of application, data in Table
(14 b) showed obviously that in both seasans of study, there was no
significant differences in leaves P % in response to spray and drench

methods. Thus, they were equal in this concern.

Data in Table (14 b) concerning the specific effect of applied rates
indicated that all applied rates increased significantly leaves P % over
control. However, 1.5 gm/L and 1.0 gn/L were more effective than the
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two rates which gave increases by 26.2 and 68.2 % over control during the
first and second seasons, respectively. The uptake rates of phosphorus
(Jager. de, 1979, Drew et al, 1984) and potassium are more closely related
to the corresponding contents of these nutrients in the shoots than to their

contents in the roots.

With regard. to the speciﬁc effect of interaction between forms of
fertilizers and methods of application, data in Table (14 b) showed that
differences between all combinations were so small to reach level of
significance. On the other hand, F1 x D and F2 x S were more effective in
comparison to both F; x S and F, x D. Such trend was true during both

seasons of study.

Regarding the specific effect of interaction between forms of fertilizers
and rates of application, it is obvious from Table (14 b) that F, x all rates
and F, x all rates increased P % in Yucca leaves over control. The
differences were significant during the second season only. Moreover, F; at
1.5 gm/L. (0.373 %) andF, at1.0 gm/L (0.401 %) were more effective
combinations in the first and second seasons respectively, compared with

other interactions.

Furthermore, Table (14 b) indicated a non significant effect as a result
of interaction between methods of application and rates of application of
two fertilizers. Briefly S x 1.5 gm/L and S x 1.0 gm/L followed by D x 1.0
gm/L increased P % in leaves during the first and second seasons

respectively, as compared with other combinations and control.

The results are in harmony with that reported by Mansour (1985) on
Chamaedorea Sp., Anuradha et al (1988) on marigold and Habib (1992)

on Pelargonium peltatum.
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IL. B. 3. b. 2. Root phosphorus content :

Data concurring the effect of different combinations between fertilizer
forms, methods of application and rates of application, roots P % of Yucca
filamentosa are shown in Table (14), data revealed that in both seasons, all
investigated combinations had no significant effect on increasing root P
content. Generally, the highest % of P was gained by treated one year old
plants with F, (prepared fertilizer) at rates 1.5 gm/L and 1.0 gm/L when
they applied by drench method. These results were true during both seasons
of stpdy. E, x S at 0.5 gm/L and control produced the less values of
phosphorus in roots. The other combinations were in betweén the two
above mentioned treatments with variable means. In intact plants, the
feedback mechanism regulating phosphorus uptake can be delayed for
several days, because. rapid phosphorus translocation into the shoot
prevents a marked increase in phosphorus concentration within the roots

(Horst, 1986).

With respect to the specific effect of forms of fertilizers, Table (14 b)
showed that there was no significant difference between F; and F.

However, F, was more effective than F; during both seasons of study.

As for the specific effect of methods of application, it is obvious from
results presented in Table (14 b) that the highest % of P was induced by
these seedlings received fertilizers by the drench methods which showed
significantly effect during the first seasons of study. The values were
(0.204 and 0.198%) compared with spraying values (0.134 and 0.150%)

during first and second seasons, respectively.

Referring the specific effect of rates of application, Table (14 b)
revealed that in both seasons the roots P % tended to be greater with
increasing the rate of applied fertilizer. Generally, the average % for rates
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IL. B. 3. c. Potassium content :
I1. B. 3. c. 1. Leaf potassium content :

Data concerning the response of K % in Yucca leaves to the interaction
between forms of fertilizers, methods of application and rates of application
are presented in Table (14). The obtained results indicated that both high
rate of F; (Stimufol) or F (prepared fertilizer) applied as drench i..e. FixD
at 1.5 gm/L and F, xD at 1.5 gn/L gave the most promising effect in this
respect as compared to the other combinations. Such trend was true during
both seasons of study. On the other hand, seedlings sprayed by F, at 0.5
gm/L. produced less value of K %. The other combinations took
insignificantly intermediate place between the two extremes with variable
values. At high external concentrations, however, ions with lower uptake

rates (Sos~ and Ca*?) depress the uptake rate of K" and CI' considerably.

As for the specific effect of two forms of fertilizers, it is clear from
Table (14 c) that F; (Stimufol) showed insignificantly the effective form in
this respect. The increases over F; were 3.6 and 1.8 % during 1996/1997
and 1997/1998 seasons, respectively.

Furthermore, Table (14 ¢) indicated highly significant effect as a result
of the specific effect of applied methods on K % in leaves. Data obtained
showed that drench method was more effective than épray method. The
mean values of drench was (1.15 and 1.18%) during the first and second
seasons, respectively. Leaching and weathering release the potassium ions

from the clay lattices, making them available to the plant root.

Regarding the specific effect of rates of application, data tabulated in
Table (14 c¢) cleared that leaves K % increased continuously with
increasing the rate of application to attain high values (1.19 and 1.20 %) at
1.5 gm/L in the first and second seasons, respectively. The differences
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between rates were insignificant during both seasons except with the high
rate and both of low rate and control which showed highly significant
response. When large amounts of magnesium are present, potassium may

become less available.

With respect to the specific effect of interaction between forms of
fertilizers and methods of application under study, datain Table (14 ¢)
cleared that both of F; and F, applied as drench gave the highest percentage
of K in leaves compared with F; x S and F; x S. Such trend was true
during both seasons of study. The differences between all combination

treatments were so small to reach the level of significance at 5 %.

Concerning the specific effect of interaction between forms of
fertilizers and rates of application, it is obvious from Table (14 ¢) that all
applied rates of both F) or F, increased K % in leaves. However, F; at 1.5
gm/L gave the most promising effect during the first season. Whereas, F,

at 1.0 gm/L was the most effective combination during the second season.

With regard to the specific effect of interaction between (spray &
drench) as methods of application and all applied rates (0.0, 0.5, 1.0 and 1.5
gm/L), data in Table (14 c) indicated that no significant response was
observed in both seasons of study. Moreover, drench method at 1.5 and 1.0
gm/L showed their superiority in this study. Seedlings received fertilizers
as spray at the low rate (0.5 gm/L) gave the least values during both
seasons of study. The other combination treatments were in within the two

above mentioned extents.

These results are in general agreement with the findings of Conover

and Poole (1977a) on Ficus benjamina.
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II. B. 3. c. 2. Root Potassium content :

With regard to the roots K content in one year old Yucca seedlings in
response to the interaction between form of fertilizer, methods of
application and rates of application, data obtained during both 1996/1997
and 1997/1998 seasons are presented in Table (14). It is quite evident that
the seedlings received F; x Sat 1.5 gm/L followed by F; x S at 1.0 gm/L
and F; x S at 0.5 gm/L showed the highest K percentage as compared to
any of other investigated combinations under study. However, differences
were still insignificant during both seasons. On the contrary, the seedlings
received F, x D at 0.5 gm/L, F; x D at 0.5 gm/L and control were the
inferior in this respect as they showed the lowest roots % during both
seasons of study. In addition, the other combinations came intermediately

in this respect.

It is quite evident from tabulated data in Table (14 c) that roots K %
was responded significantly to the specific effect of forms of fertilizers.
Moreover, F; gave the highest % with increases by 12.3 and 12.1 % during

the first and second seasons respectively, as compared with F;.

Concerning the specific effect of methods of application, data
presented in Table (14 ¢) cleared that there was no significant effect in this
concern. In spite of this, spray method was more effective which gave
(0.63 and 0.64%) than drench method which gave (0.58 and 0.58 %) in the

first and second seasons, respectively.

As for the specific effect of rates of application, it is obvious from
Table (14 c) that all applied rates resulted in highly significant increases in
root K % compared with control, but the differences between the three rates
under study were so small to reach a level of significance. Moreover, K %
in roots was positively proportioned to concentrations used, whereas K %
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increased continuously with increasing the rate of application to attain a

high value at 1.5 gm/L.

Referring the specific effect of interaction between forms of fertilizers
and methods of application, data in Table (14 c) showed that F; x S
increased significantly K % in leaves compared with other combinations
followed by F, | x D. The two other combinationsi.e. F; xDand F, x S

were the inferior in this respect.

Regarding the specific effect of interaction between forms of fertilizers
and rates of application, it is clear from Table (14 c) that applied F;
(Stimufol) at all rates especially at the high rate (1.5 gm/L) was more
effective compared with F, at all rates. The differences of variances did not

reach the level of significance were during both seasons of study.

With respect to the specific effect of interaction between methods of
application and rates of application, it is obvious from Table (14 ¢) that all
the combinations of spray method and applied rates insignificantly
increased K % in roots as compared with drench method with all rates and
control. Moreover, fertilizer applied as spray x 1.5 gm/L gave the highest
K% (0.75 and 0.76%) in the first and second seasons respectively, followed
descendingly by 1.0 and 0.5 gm/L.

These results go in line with that reported by Conover and Poole
(1977a) on Ficus benjamina who stated that the increase the fertilization

level from the low to the high increased Potassium content.

II. B. 3. d. Calcium content :
Il B. 3. d. 1. Leaf calcium content :
Concerning leaf Ca % in response to the interaction between forms of

fertilizers, methods of application and rates of application, data tabulated in
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Table (15) declared that in both seasons of study, F, (prepared fertilizer)
applied as spray at all rates gave the highest Ca % in Yucca leaves, it may
be due to the presence of Calcium in the chemical composition of prepared
fertilizer only. The highest percentage of Ca as 5.68 and 5.70 % were
produced with the combination of F, x S at 1.0 gm/L in the first and second
seasons respectively, followed in descending order by bothof F» x S at
0.5 gm/L and F, x S at 1.5 gm/L. Moreover, added prepared fertilizer as
drench to the soil at rates 0.5 and 1.5 gm/L ranked the second to the
aforesaid superior treatments. On the contrary, control treatment was the
inferior as compared to all investigated treatments. The other combinations
were in between in this respect. During the second season, the differences
between all other combinations were small to reach the level of

significance at 1 %.

With respect to the specific effect of fertilizer forms, data in Table (15
a) showed that F, (prepared fertilizer) induced highly significant effect
compared with F; (Stimufol). The increases were 11.5 and 11.9 % during

the 1st and 2nd seasons, respectively.

No significant response was observed during both seasons of study.
However, spray method was the superior method in this respect (4.61 and

4.63 %) during first and second seasons, respectively.

Regarding the specific effect of applied rates, it is obvious from Table
(15 a) that all rates under study took a highly significant response in
raising Ca % 1in Yucca filamentosa leaves over control although the
differences between the applied rates were small to be significant. In other
words, 1.0 gm/L gave the highest values (5.02 and 5.05 %) in the first and

second seasons, respectively.
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Data in Table (15 a) showed clearly a significant response as a result of
the specific effect of interaction between form of fertilizers and applied
method. Results obtained indicated that prepared fertilizer (F) applied as
spray and drench gave significantly the highest percentage of Ca in leaves,
i.e. Fox S gave (5.03 and 5.04 %) and F, x D gave (4.66 and 4.72%) n the
first and second- seasons, respectively. The other combinations ranked the

second in this regard.

With respect to the specific effect of interaction between forms of
fertilizers and rates of application, it is obvious from Table (15 a ) that all
interactions under study raised significantly Ca % of Yucca filamentosa
leaves over control. Both 1.5 gm/L. and 0.5 gm/L of F; gave the most
promising effect. On the contrary, F; at 0.5 and 1.5 gm/L were the inferior
combinations compared to other combinations but they still statistically

more effective than control.

It 1s clear from Table (15 a) as a result of interaction between methods
of application x rates of application at that all combinations increased
significantly Ca % in the of one year old seedlings leaves in comparison to
those untreated seedlings (control) in the two seasons of study. Obtained
results showed also that the highest % among all treatments were obtained
after added both fertilizers as spray at the medium rate (1.0 gm/L) followed
by D at 1.5 gm/L.. Other treatments came in within the two above

mentioned extents in both seasons.

Our findings agree with Rodriguez and Lopez (1976) on Dracaena

sanderiana.

II. B. 3. d. 2. Root calcium content :

Mean values of Ca % in roots during both seasons of study are given in
Table (15). The differences in this character due to the interaction between
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forms of fertilizers, methods of application and rates of application were
statistically significant in the two seasons. The plants received 1.5 gn/L of
F, applied as drench having the richest roots Ca content which increased by
66.1 and 79.6% over control in first and second seasons, respectively. Both
1.0 gn/L of F; xDand 1.5 gm/L of F; x S came in the second category in
this concern. On the other hand, seedlings sprayed by 0.5 gm/L of F; and
1.5 gm/L of F, produced less values as compared with other combinations

but it was still gave increases over control.

Concerning the specific effect of fertilizer forms, data in Table
(15 a) cleared that there was no significant differences between the two

investigated fertilizers. Thus, F; and F, were equal in this regard.

Referring the specific effect of methods of application, it is obvious
from Table (15 a) that drench method resulted in highly significant increase
of Ca content in roots during both seasons of study. However, drench
method was the superior in this respect (1.34 and 1.36 % Ca) during first

and second seasons, respectively.

With regard to the specific effect of applied rates, the data obtained in
Table (15 a) showed that Ca % in roots was positively proportioned to
concentration used, Ca content increased continuously with increasing the
rate of application to attain the high % at 1.5 gm/L which gave (1.45 and

1.48 %) in the first and second seasons, respectively.

Data in Table (15 a) concerning the specific effect of interaction
between forms of fertilizers and methods of application, indicated that in
1996/1997 and 1997/1998 seasons, F; x D and F; x D gave (1.37& 1.31 %)
and (1.38 & 1.33 %) respectively, whereas F; xS and F, x S produced
(1.22 & 1.13 %) and (1.23 & 1.13 %), respectively. The differences were
so small to be significant in first season.
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Regarding the specific effect of interaction between forms of fertilizers
and rates of application, it is clear form Table (15 a) that all applied rates of
F; (Stimufol) or F, (prepared fertilizer) raised Ca % in roots over control.
F, at 1.5 gm/L gave the Ihighest values of Ca content in roots (1.46 and 1.49
%) followed by F; at 1.5 gm/L (1.44 and 1.47 %) in 1996/1997 and
1997/1998 seasons, respectively. Statistical variance between combinations

did not reach to the level of significance in the two seasons.

As for the specific effect of interaction between methods of
application and rates of application, data presented in Table (15 a) showed
that in both seasons applied fertilizer as Drench method of application at all
applied rates and S at 1.5 gm/L significantly increased Ca % as compared
to control. D at 1.5 gm/L resulted in the highest Ca content as compared to
the other combination treatments. On the contrary, the lowest Ca % of one

year old Yucca filamentosa seedlings was obtained by Spraying at 0.5 and

1.0 gm/L.

These results are in harmony with that reported by Rodriguez and

Lopez (1976) on Dracaena sanderiana.
I1. B. 3. e. Magnesium content :

IL. B. 3. e. 1. Leaf magnesium content :

Referring the leaves Mg content of one year old Yucca plants in
response to the interaction between forms of fertilizers, methods of
application and rates of application, the tabulated data in Table (15)
displayed that the highest leaves Mg % was always coupled over control
with those seedlings received F, (prepared fertilizer) applied as drench at
05 gm/Lorsprayat1.5gm/Lie F,xDat05gm/LorF,xSatl.5gm/L.
Meanwhile, both 1.5 gm/L of F; x D and 0.5 gm/L. of F; x S ranked
statistically second as leaves Mg % was concerned. In addition, the other
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combinations came last in this respect but they were still higher than

control treatment. This trend was true in both seasons of study.

Data concerning the specific effect of forms of fertilizers during both
seasons of study are presented in Table (15 b). It is quite evident that both
applied fertilizer forms, F) and F, were equally effective in their influence

on Mg % in leaves of Yucca filamentosa seedlings.

With regard to the specific effect of methods of application, data
presented in Table (15 b) showed that Drench method was the superior
method in this respect (0.400 and 0.399 %) during the first and second
season respectively, but the differences between the two mentioned

methods were not significant.

As for the specific effect of rates of application, data in Table
(15 b) showed that the differential applied rates could be arranged as follow
0.5, 1.5,1.0 and 0.0 gm/L. The difference between the two first rates were
so small to be significant, but on the other hand, the differences between
the superior combinations and the two others were highly significant. Such

trend was tree during both seasons of study.

Concerning the specific effect of interaction between forms of
fertilizers and methods of application, data presented in Table (15 b)
showed that no significant response was observed in both seasons of study.
However, bothof F;xD, F; xD and F; x S combinations gave nearly the
same percentage of Mg content in leaves of one year old Yucca filamentosa

especially in the second season of study.

Regarding the specific effect of interaction between F; & F; and all
applied rates (0.0, 0.5, 1.0 and 1.5 gm/L), data in Table (15 b) indicated
that all combinations of F; and F, at all rates of application insignificantly

increased Mg % in leaves over control. This trend was true during both
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seasons of study. However, F, at 0.5 gm/L tended to be declare its own

relative superiority over other combinations,

As for the specific effect of interaction between methods and rates of
application (irrespective to the fertilizer form), data presented in Table
(15 b) cleared that in both scasons all tested doses of fertilizers applied as
spray or drench. increased significantly the leaf Mg % as compared with
control plants. Anyhow, spraying at 0.5 gm/L gave the highest values
followed by D at 0.5 and 1.5 gm/L.

These results agree with Thomas (1979) on Camellia japonica.

II. B. 3. e. 2. Root magnesium content :

Regarding the interaction between the three investigated factors i.e.
forms of fertilizers, methods and rates of application on root Mg % of
Yucca plants. Table (15) indicated that roots Mg % were greatly abundant
when the seedlings received F, x D at1.0 gm/L and F, x S at 1.5 gm/L.
Meanwhile, the reverse was true with control treatment and F; x S at 0.5
gm/L during both seasons, whereas differences between two groups were
significant during the second season of study only. On the other hand,
other investigated combinations were in between the two above mentioned

extremes.

Data in Table (15 b) showed that the fertilizer (F;) gave a highly
significant effect as a result of specific effect of forms of fertilizers.
However, F, (prepared fertilizer) gave increases 13.7 and 13.7% over F,
(Stimufol) during 1996/1997 and 1997/1998 seasons, respectively.

As for the specific effect of methods of application, datain Table
(15 b) cleared that the differences among S and D methods were so small to
reach the level of significance in the two seasons, so they were equally

effective in this study.
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Regarding the specific effect of rates of application, the obtained data
in Table (15 b) showed that both 1.0 and 1.5 gm/L were the most
influenced combinations in this respect. The differences between the two
superior treatments and the two inferior combinations were highly

significant.

With respect to the specific effect of interaction between forms of
fertilizers and methods of application, results in Table (15 b) revealed that
in both seasons generally, F, applied as drench or spray gave the most
promising effect. On the contrary, F; applied as drench or spray showed
the lowest values. The differences were so small to be significant.

No significant response was observed as a result of specific effect of
interaction between forms of fertilizers and applied rates. Data in Table
(15 b) cleared that increasing concentration of both F, and F, had
positively relationship with roots Mg % of Yucca filamentosa seedlings. In
addition, F, at 1.0 and 1.5 gm/L gave the highest values in the two seasons
of study. The differences between all tested combinations were so small to

reach the level of significance at 5 %.

Referring the specific effect of interaction between applied methods
and applied rates, data presented in Table (15 b)indicated insignificant
effect as a result of this interaction. Briefly all applied rates of spray or
drench methods raised Mg content in roots over control. Moreover, D x 1.0
gm/L gave the highest percentage followed by S x 1.5 gm/L. Magnesium
rate of uptake can be strongly depressed by other cations, such as K*, NH,*
(Kurvits and Kirkby, 1980), Ca®* and Mn®* (Heenan and Campbell,
1981).




These results are in disagreement with that found by Redriguez and
Lopez (1976) on Dracaena sanderiana who mentioned that fertilizing

plants with N at different rates had no effect on Mg content.

I1. B. 3. f. Total carbohydrate content :

I1. B. 3. f. 1. Leaf total carbohydrate content :

Concerning the influence of combinations of fertilizers forms (F; &
F,), methods of application (S & D) and rates of application (0.0, 0.5, 1.0
and 1.5 gm/L) on leaf total carbohydrate content of one year old Yucca
filamentosa seedlings, data presented in Table (15) showed that the richest
leaves in their total carbohydrate content was always coincided with such
transplants treated with F; (prepared fertilizer) applied as spray at rates 1.0
and 1.5 gm/L, as well as F, applied as drench at rate 1.5 gm/L. On the
contrary, control, F; x S at 1.0 gm/L and F;, x D at 0.5 gm/L gave
statistically the least values as compared to the other investigated
combinations. Fuithermore, other investigated treatments were in between
the two above mentioned extents. This trend was true if the average of two
seasons was taken into consideration or during the two seasons of study.
As 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. In extreme cases, this can lead to excretion
(leakage) of sugars at the leaf surface (Rahimi and Bussler, 1978).

With regard to the specific effect of form of fertilizer, it is clear from
Table (15 c) that F, increased with highly significant the percentage of total
carbohydrate in leaves compared with F;. The mean values of F, were
(24.01 and 23.92%) compared with (20.02 and 22.22%) for F, during
1996/1997 and 1997/1998 seasons, respectively.
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Referring the specific effect of methods of application, it 1s obvious
from Table (15 c) that drench method was more effective than spray
method during the first seasons. Whereas, the reverse was true during the

second season. The differences were insignificant during both seasons of

study.

As for the épeciﬁc effect of applied rates of fertilizers on leaf total
carbohydrate % of one year old Yucca seedlings, Table (15 ¢) showed that
all rates under study resulted in highly significant increased in the total
carbohydrate content of in leaves over untreated plants (control). 1.5 gm/L
showed to be the most effective rate in this regard which gave 23.81 and

25.71 % in the first and second seasons, respectively.

Regarding the specific effect of interaction between forms of fertilizers
and methods of application, results tabulated in Table (15 ¢) indicated a
highly significant response during the second season only when compared
with F, when applied as spray i.e. F, xS at other combinations. On the

other hand, spraying with F; gave the least values in the respect.

Concerning the specific effect of interaction between F.l & F» and all
applied rates. Data in Table (15 ¢) cleared that all applied rates of F,
significantly increased the mean values of total carbohydrates % especially
during the first season. F, athigh rate (1.5 gm/L) gave the highest values
(27.14 and 26.72 %) in the first and second seasons respectively,

comparing with other interactions.

With respect to the specific effect of interaction between methods of
application and rates of application. Table (15 ¢) showed obviously that all
applied rates used as spray or drench expect D at 0.5 gm/L increased
significantly total carbohydrate % in leaves in comparison to untreated
seedlings (control). D x 1.5 gm/L gave the most promising effect in this
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respect which gave 30.4 and 30.9 % increases over control in 1996/1997
and 1997/1998 seasons, respectively.

These results go in line with El Fadaly (1994) on Jasminum sambac

who found that most of the NPK ratios tended to increase the content of

total carbohydrates in different plant parts.

I1. B. 3. f. 2. Root total carbohydrate content :

Referring the response of root total carbohydrate to the interaction
between forms of fertilizers, methods of application and rates of
application, Table (15) showed that one year old Yucca filamentosa
seedlings reached statistically their maximum total carbohydrate % when
the seedling received both of F; at 0.5 gm/L applied as drench, F; applied
as spray at 1.5 gm/L and F; at 0.5 gm/L applied as spray. Such trend was
true during both 1996/1997 and 1997/1998 seasons whereas, differences
were significant as compared to the other investigated treatments. The
- Teverse was detected when the seedlings were received F» x D at 1.5 gm/L
and F; x S at 0.5 gm/L whereas, the poorest roots in thetr total carbohydrate
content were statistically observed. On the other hand, other treatments

were in between the above mentioned extremes.

As for specific effect of form of fertilizer on roots total carbohydrate,
data in Table (15 c) showed that F; was statistically moré effective than F,
in the first season, whereas F; gave 21.87 % while F; gave 21.39 % in first
season. Whereas, in the second season there was no significant djfférences

between the two fertilizers.

Concerning the specific effect of methods of application, it is obvious
from Table (15 c) that the richest roots in their total carbohydrate content
were In closed relationship to those seedlings treated by spray method of
applied fertilizer. The mean values of spray were 21.89 and 21.51 % in the
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first and second seasons, respectively. The difference was so small to be

significant in the second season only.

With respect to the specific effect of rates of application, data in Table
(15 c) showed that the 0.5 gm/L gave highly significant increase in total
carbohydrate % compared with 1.0, 1.5 and 0.0 gm/L. The increases of 0.5
gm/L over control were 20.1 and 16.1 % during the first and second

seasons, respectively.

Regarding the specific effect of interaction between forms of fertilizers
and methods of application, Table (15 c) cleared that there was no
significant differences between the combinations under study during both
seasons. F; x S and F; x S were the most effective combinations in the first

and second seasons, respectively.

With regard to the specific effect of interaction between forms of
fertilizers and rates of application, it is clear from Table (15 ¢) that applied
rates of either F 1_ or F, increased significantly roots total carbohydrate as
compared with control . However, F, at 0.5 gm/L was the most effective
combination followed in descending order by F; at1.5and 0.5 gm/L.
Such trend was true during two seasons of study.

Referring the specific effect of interaction between methods of
application and applied rates, it i1s quite evident from Table (15 ¢) that
spraying seedlings at 1.5 gm/L and drenching at 0.5 gm/L had a
pronounced effect in comparison with spray at 0.5 gm/L which ranked the
second In this respect. Such trend was true during the two experimental

s€asons.

The outlined results are in harmony with that finding of El-Fadaly

(1994) on Jasminum sambac who found that most of the NPK ratios tended

to increase the content of total carbohydrates in different plant parts.
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IL. B. 3. g. Iron content :

I1. B. 3. g. 1. Leaf iron content :

Data regarding the interaction between forms of fertilizers, methods
and rates of application. Table (16) showed that regardless of forms of
fertilizers, spray method at all rates especially at high and medium rates
were more effective combinations. However, F, xS at 1.5 and 1.0 gm/L
resulted in increasing Fe content in Yucca leaves, F; x S at 1.5 gm/L and F;
x S at 1.0 gm/L came second in this respect. On the contrary, both F, x D
at 0.5 gm/L, F; xDat0.5 gm/L and control gave the lowest Fe content in
leaves as compared with other treatments. The differences between all
investigated combinations were so small to reach level of significance at 5

% during both seasons of study.

Concerning the specific effect of forms of fertilizers, Table (16 a)
declared that no significant differences were obtained between F, and F,.

So, F; and F> had equal effect in this concern.

Statistical analysis showed a highly significant effect as a result of the
specific effect of methods of application. Data presented in Table (16 a)
indicated that applied fertilizers by spraying was the favourable method in
increasing leaves Fe content. The increases over drench method were 24.6
and 23.6 % during 1996/1997 and 1997/1998 seasons, respectively. Foliar
spray is much more efficient than the soil application of expensive iron
chelates (Horesh and Levy, 1981).

Furthermore, Table (16 a) showed a significant effect as a result of the
specific effect of rates of application. Clearly all rates showed highly

significant increases of leaves Fe content as compared with control.
Moreover, the high rate (1.5 gm/L) gave the highest value followed by 1.0,
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05 and 0.0 gm/L if the mean of the two seasons was taken into
consideration the values were (107.35, 9564, 78.84 and 59.02 ppm),

respectively.

As for the specific effect of interaction between form of fertilizer and
applied methods, it is clear from data tabulated in Table (16 a) that
spraying both 6f F, and F; respectively, showed to be the superior
combinations in two seasons. On the contrary, F; x D and F» x D were the

inferior ones. The differences were insignificant in both seasons of study.

Referring the specific effect of interaction between forms of fertilizers
and rates of application, results presented in Table (16 a) indicated that all
applied rates of F; or F, gave insignificantly increases over control
especially with high rates. However, F; at 1.5 gm/L followed by F; at 1.5

gm/L gave the most promising effect in this respect.

With respect to the speciﬁc. effect of interaction between methods of
application and rates of application, tabulated data in Table (16 a) indicated
that most fertilizers rates (1.5 and 1.0 gm/L) applied as spray increased the
leaf Fe content in comparison to those seedlings fertilized by drench
method at all applied rates, spray at the low rate (0.5 gm/L) and untreated
plants (control). The variance among all combinations were non significant

in the two seasons.

These results go in line with that obtained by Taleb and Sohair (1995)
on Dracaena fragrans who found that the highest leaf Fe was obtained

with the high rate of slow release fertilizer.

IL. B. 3. g. 2. Root iron content :
Data tabulated in Table (16) indicated that Fe content of one year old

Yucca filamentosa leaves was responded obviously to the interaction

between the high rate of both F; or F, when applied as drench. In other
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words, 1.5 gm/L of F; x D and 1.5 gm/L of F, x D exhibited insignificantly
the highest value of this character as compared to other combinations. On
the contrary, both F; and F, x S at 0.5 gm/L were the inferior treatments in

this respect. Other combinations took intermediate position between the

two extremes with variable values.

As for the specific affect of the two forms of fertilizers on Fe content
of one year old Yucca filamentosa seedlings, it is clear from data in Table
(16 a) that F, gave insignificantly the highest values (1049.62 and 1065.68
ppm) in the first and second seasons respectively, it might be owing to of

high content of iron in (F) in comparison to Stimufol.

Referring the specific effect of methods of application under which one
year old Yucca filamentosa seedling were grown during both seasons of
study, data in Table (16 a) displayed an obvious response. Hence, the
greatest content of Fe (1135.80 and 1134.01 ppm) was statistically induced
by drench method in the first and second seasons, respectively. The
increase exhibited by Yucca plants treated by the superior method was

highly significant as compared to the inferior method.

With regard to the response of Fe content in roots to the specific effect
of applied rates, data obtained during both season declared that all rates
under study exhibited generally the greatest value of Fe content in roots as
compared to control. However, the third investigated rate (1.5 gm/L)

tended to be more effective than the two other ones.

As for the specific effect of interaction between form of fertilizer and
methods of application, it is obvious from Table (16 a) that in the first and
second seasons respectively, F; x D gave (1141.72 and 1125.91 ppm) and
F, x D gave (1129.88 and 1142.11 ppm), although the differences were so
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small to reach the level of significance. On the contrary, F1 x SandF, x S

gave the lowest values in the two seasons.

Concerning the specific effect of interaction between forms of
fertilizers and rates of application, it is quite evident from data recorded in
Table (16 a) that all applied rates of both F; and F, induced insignificantly
the richest roots in their contents of Fe as compared to control. The most
effective combination was F, applied at the high rate (1.5 gm/L) followed
F, at 1.0 gm/L and F; at 1.5 gm/L. On the contrary, both F; at 0.5 gm/L, F»
at 0.5 gm/L and control were the inferior combinations. Such trend was

true during both seasons of study .

Regarding the specific effect of interaction between methods of
application and rates of application, data obtained in Table (16 a) indicated
that in both seasons, applied fertilizer by drench method at all rates were
more effective as compared with spraying method even at high rates of
application. Anyhow, D at 1.5 gm/L gave the highest values (1293.79 and
1302.67 ppm) in the first and second seasons, respectively. The differences
were so small to be significant in the second seasons among all

investigated combinations.

Our findings are in agreement with that reported by Taleb and Sohair
(1995) on Dracaena fragrans and they are in disagreement with that
obtained by Rodriguez and Lopez (1976) on Dracaena sanderiana and
Smith (1978) on Zamia integrifolia.

IN. B 3. h. Zinc content :

I1. B. 3. h. 1. Leave zinc content :

Data concerning the interaction between forms of fertilizers, methods

of application and rates of application on Zn content in leaves of Yucca
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filamentosa one year old seedlings are shown in Table (16). Data revealed
that, the differential combinations investigated could be classified into two
main categories regarding their influence on the leaves Zn content per

seedlings as follows :

a) The four combinationie. F; xDat 1.0 gm/L, F, xS at 1.5 gm/L, F, xD
at 0.5 gm/L and F, x S at 1.0 gm/L respectively, are representative of
the first category “Superior”.

b) The other combinations represented the second category (less effective)

inferior.

The differences were significant as leaves Zn content for those
seedlings received any combination of the superior category was compared

to any of those seedlings received any combination of the inferior category.

As for the specific effect of forms of fertilizers, data in Table (16 b)
showed obviously that F, (prepared fertilizer) gave a highly significant
increase over Fi. The increases were 33.5 and 37.0 % during the first and

second seasons, respectively.

Regarding the specific effect of methods of application, data in Table
(16 b) revealed that there was no significant differences in Zn content in
response to S (spray) and D (drench) methods. Thus, spray and drench
were equal in this concern. This firmer trend declared obviously in both

seasons of study.

With respect to the specific effect of rates of application, it is clear
from Table (16 b) that all applied rates (0.5, 1.0 and 1.5 gm/L) resulted in
highly significant increases in leaves Zn content compared with control. 1.5

gn/L. showed to be the most effective rate which gave the increase by 50.7
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% over control during 1996/1997 season. Whereas in second season, 1.0

gm/L gave increase by 57.4% over control.

Referring the specific effect of interaction between forms of fertilizers
and methods of application. Data tabulated in Table (16 b) showed that
applied F, (prepared fertilizer) as drench and spray represented
respectively, the superior combinations in this concern. On the other hand,
F; x S and F; x D showed to be the inferior interactions, the differences

between the two groups were significant during the first season only.

Concerning the specific effect of interaction between forms of
fertilizers and rates of application. Data in Table (16 b) displayed obviously
that added F, at all applied rates gave significantly increases in leaves Zn
content as compared with F; at all rates and control. Moreover, F; at 1.0
gm/L showed its own relative superiority combination followed by F at

1.5 gm/L. The other combinations ranked the second 1n this respect.

With regard to the specific effect of interaction between methods of
application and rates of application, data presented in Table (16 b)
indicated that all rates under study applied as spray or drench increased
statistically the Zn content over control. Moreover, (S) spray at 1.5 gm/L
followed by D x 0.5 gm/L gave the highest values in this respect.

These results disagree with the finding of Smith (1978) on Zamia

integrifolia who found that raising N level had no effect on micro elements.

II1. B. 3. h. 2. Root Zinc content :

Concerning the Zn content of Yucca filamentosa roots in relation to the
interaction between (F, & F;) & (S & D) and (0.0, 0.5, 1.0 and 1.5 gm/L),
data in Table (16) displayed an obvious response. Hence, the greatest
concentration of Zinc in Yucca roots was insignificantly induced by those

plants received F» (prepared fertilizer) at 0.5 gm/L added as drench to the
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medium followed by F, x D at 1.5 gm/L as compared to other treatments.
Such trend was true during both seasons of study. Moreover, seedlings
supplied by both F;xDat 1.0 gm/L and Fox S at 1.0 gm/L produced less
value of Zn content as compared with other combinations but they still
gave high values over control. Other treatments took intermediate place

between the two extremes with variable values.

From data in Table (16 b), no significant effect was detected as a result
of specific effect of forms of fertilizers. Thus, F; and F, were equal in this
respect. Moreover, F; was effective fertilizer (62.96 and 63.73 ppm) than
F; (62.31 and 62.93 ppm) in the first and second seasons, respectively.

As for the specific effect of methods of application, resuits in Table
(16 b) indicated that applied method had no significant effect on Zn content
in Yucca roots. However, drench method tended to be more effective than

spray method.

Regarding thé specific effect of applied rates on root Zn content of one
year old Yucca filamentosa tabulated data in Table (16 b) declared
that all investigated rates significantly exceeded control treatment. The low
rate (67.97 & 68.56 ppm) showed to be more influenced than the medium
(62.23 & 63.03 ppm) and high rates (66.42 & 67.29 ppm) in the first and

second seasons, respectively.

Referring the root Zn content of the seedlings in response to the
specific effect of interaction between form of fertilizer and method of
application, data presented in Table (16 b) displayed that F, x D followed
by F; x D were the superior combinations in this respect. Meanwhile, F; x
S and F; x S were the inferior ones although differences did not reach level

of significance in the two seasons of study.
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Concerning the specific effect of interaction between forms of
fertilizers and rates of application, data in Table (16 b) indicated obviously
that F» (prepared fertilizer) at 0.5 gm/L. had a pronounced effect in
increasing Zn content in roots. Whereas, F, at 1.5 gm/L ranked the second
in this respect. Both control and F; at 1.0 gm/L were the inferior
combinations in' comparison to the other combinations. Applied
phosphorus fertilizers in large quantity to soil contain low level of available
Zinc may induce Zinc deficiency and increase in Zinc requirement of plants

(Loneragan ef al, 1979).

With regard the specific effect of interaction between applied methods
and applied rates. It is obvious from Table (16 b) that 0.5 gm/L added as
drench was the most effective treatment which gave 27.7 and 28.1 %
increase over control in the first and second seasons, respectively. The
other investigated combinations were in between the two above mentioned

two extents. The difference were so small to be significant.

These results agree with Smith (1978) on Zamia integrifolia who

found that raising N level had no effect on micro elements.
II. B. 3. i. Manganese content :

-II. B. 3. i. 1. Leaf manganese content :

Concerning the effect of interaction between forms of fertilizers,
methods of application and rates of application, obtained data in Table (16)
showed that leaves of Yucca filamentosa seedling received F, x S at 1.5
g/l (196.54 & 197.46 ppm) had statistically the highest Mn content
followed by F, xSat1.0 gm/L (174.05 & 172.97 ppm) and F, x D at 0.5
gn/L (138.80 & 140.38 ppm) as compared with other combinations during
the first and second seasons, respectively. On the other hand, The seedling
received either F) x S at 0.5 gm or control showed lower Mn % in their
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leaves with variable values in both seasons of study. The other treatments

were in between the two above mentioned extremes.

With regard to the specific effect of forms of fertilizers, data presented
in Table (16 c) revealed that F, induced a highly significant increase in Mn
content as compared with F;. The increases were 131.9and 118.9 %

during 1996/1997 and 1997/1998 seasons, respectively.

Furthermore, Table (16 ¢) indicated non significant effect as a result of
specific effect of methods of application. However, spray method showed
to be more effective (78.94 and 79.69 ppm) than drench method (74.16 and
75.21ppm) in 1996/1997 and 1997/1998 seasons, respectively.

As for the specific effect of rates of application Table (16 ¢) cleared
that both 1.0 and 1.5 gm/L gave a highly significant increases in Mn
content as compared with control. On the other hand, there was no
significant differences between the low rate (0.5 gm/L) and the other
applied rates.

Referring the specific effect of interaction between form of fertilizer
and methods of application, results in Table (16 ¢) revealed that F, applied
as spray and drench gave the highest values of Mn content in leaves
compared with F; x D and F, x S. The differences were so small to reach

the level of significance.

With respect to the specific effect of interaction between forms of
fertilizers and rates of application, data presented in Table (16 ¢) showed
that F, at 1.0 gm/L followed by F, at 1.5 gm/L increased significantly Mn
content in leaves compared with other combination with mean values
(15392 & 141.19 ppm) and (153.23 & 140.66 ppm) in 1996/1997 and
1997/1998 seasons, respectively.
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Regarding the specific effect of interaction between methods of
application and investigated rates, it is clear from Table (16 c) that all
applied rates added as spray or drench increased significantly Mn content
compared with control except S at 0.5 gm/L and D at 1.0 gm/L which
produced the lowest Mn content in leaves of Yucca seedlings. Sat1.5
gm/L. was the most effective combination as (123.32 & 124.19 ppm)
followed by S at 1.0 gm/L (110.53 & 109.85 ppm) in the first and second

seasons, respectively.

Qur outlined results agree with that reported by Taleb and Sohair
(1995) on Dracaena marginata who recorded that applying Osmocote slow

release at high rate resulted in the greatest leaf Mn concentration.

II. B. 3. i. 2. Root manganese content :

Referring the response of Mn content in roots to the interaction
between two forms of fertilizers, methods of and rates of application, data
tabulated in Table (16) showed clearly that applied F; or F; as drench at all
rates, in addition ¥, x D at 1.5 gm /L resulted in increasing Mn content in
roots as compared to the other combinations and control during two
experimental seasons. Drenching F, (prepared fertilizer) at the medium rate
(1.0 gm/L) showed to be the superior treatment (322.10 and 325.04 ppm) in
the first and second seasons, respectively. Such trend was true either data
of each individual season or an average of both 1996/1997 and 1997/1998

seasons was concerned.

Concerning the specific effect of forms of fertilizers, Table (16 c¢)
clearly showed that Mn content in roots was greatly abundant when applied
F,. Contrary to that, F; was the inferior fertilizer in this respect.

With respect to the specific effect of methods of application, results are
presented in Table (16 ¢) showed the superiority of drench method of
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applied fertilizers in increasing root Mn content. Nevertheless, it was so
interesting to be mentioned clearly a firmer trend declared obviously that
the presence of waxy layer on Yucca leaves may depressed the efficiency

of fertilizer to be absorbed completely through leaf tissues.

As for the specific effect of rates of application, data in Table
(16 ¢) showed that increasing the rate of both F; and F; fertilizers applied
gave the richest roots in their Mn content, all results statistically increasing.
towards raising rates from (0.0 gm/L) as control to (1.5 gm/L) which

tended to be more effective during both seasons of study.

Referring the specific effect of interaction between forms of fertilizers
and methods of application, data tabulated in Table (16 c) cleared that
drench method of both Fy and F, fertilizers showed insignificantly effect in
increasing Mn content of roots compared with the two others. Hence, the
differential combinations could be classified as followé, F,xD (25559 &
261.37 ppm), F; x D (228.09 & 23293 ppm), F, x S (197.34 & 201.57
ppm) and F; xS (178.44 & 180.52 ppm) in the first and second seasons,

respectively.

No significant response was observed as a result of the specific effect
of interaction between forms of fertilizers and rates of application, Table
(16 ¢) cleared that the medium and high rates of both F, "and F, raised Mn
content over low rate and control. However, 1.0 and 1.5 gm/L of F, were
the most effective combinations in this respect. Such trend was true during

both seasons of study.

Concerning the specific effect of interaction between methods of
application and rates of application, Table (16 c) showed that the greatest
content of Mn in roots was obtained with drench as a method of applied
fertilizers and medium rate of application (1.0 gm/L) fdllowed in
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descending order by 1.5 gm/L and 0.5 gm/L applied also as drench. The
differences between these combinations were not significant in two

experimental seasons.

Our results agree with Taleb and Sobair (1995) on Dracaena
marginata and they are m disagreement with Smith (1978) on Zamia

integrifolia.
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