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RESULTS AND DISCUSSION

FIRST EXPuRIVENT

1- Effect of Media and Nutrition on the Growth of Bublets

of Lilium longiforun Thunb during (1978):

a) Number of bulblets :

Deta concerning the effectis of media and nutrition
on the number of the survival bulblets of Lily are prs-
sented in Table (1) and Figure (1). Comparing the
results of the two media, it is clear that medium (B)
(1 cand : 1 loam: 1 peat moss) gave more sumber of bul-
blets than medium (4) (1 sand : 1 peat mosa). In thig
respect, the increase which was about 35% was highly

Significant. Numerous investigators as Eincrt'(l972)

Powell et al. (3975) on Liluim longiflorum and Widmer
(1972) on Cyclamén,proved that media had great influence

oen successful propagation and growth,

The decrease in the number of bulblcts in medium (&)
was moatly due to the weak holding capseity of water and

nutrients. Many reports by Post (1959), Boodley and




ZTable (1) Effect of medie and nutrition en the aumber of

survival bulblets of Iilium womn»nou!ﬁ Thundb

Senaon (1978)
& Level of nutrition L.s.D.
x..ﬁo ‘ Total Mean Por
Phd Low Medium High 0.05| 0.01
&
Media . A
" 26.3 31.6 41.3 98.6 | 32.9 Media | 6.0 8.5
. —
B 34.0 44.3 54.3 | 132.6 | 44,2 | Butri-| o o [ g .
tion
Mean 30.1° 37.7 47.8 115.6 | M x N | 2.4 3.4.
| 4
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Sheldrake (1963), Tayama et al. (1967) and Powell et
al. (1975) demonsirated that better bulblets growth

in liluim was attained in a medium kept highly moist.

Regardlese of the effects of media, data in Table
(1) indicated that increasing the.levals of nuirition
significantly increased the number of bulblets. The
high lsvel of mutrition gave the maximum nuamber of sup—
vival bulblets. This effect is due %o the adequate sUup—-
ply of all minerale nceded by the developed cells gither
for enzymatic or blosynthetic activity, This is parti-
cularly true for mobilization of carbohydrates into op
out the parts used for propagation. It bas been demong-
irated by Leopold and Kriedmann (1975) that the forma-
tion and growth of tubers, bulbs, cofms and other
storage organs appears to be further dramatic €Xpression
of tnc capability of higher plants for mobilization
phenomena, The growih of an onion bulb is 2 consequence
of the mobilization of carbohydratcs and minerals into

the basis of the very young leaves,
The highest number of survival and healthy plants
was noticed in medium (B) when supplied with the high

level of nubrition. The intégactisn I X N was significant,



. b) Number of leaves :

Considering the sffect of mediz on the number of
leaves, the results in Table (2) and Figure (2) show
that the bulblets grown in medium (B) significantly
gave mor:c number of leaves as compared with medium (&) o
Medium (B) was bedter in retaining water which is nec-
ded for all biochsmical reactions and growth aspects.
Moreover, it is well known that dryncss badly affcot
the survival an¢ growth of both bulbs ard bulblets of
Lilium species. Such bulblets in their early stages of
Vgrowth need to be grown conitinuously in adequate soil
moisture. Post (1959) advised thet Lily bulbs are to
be grown in automatié watcring by constant water level

from thc begining of growth.

The relationship between the proper soil moisture
needed by bulbs and other plants and their growth was
revealed by Shee han and Joiner 46%64) on Lilium Zon-

zal€taeva T
giflorum, Koopes (1962), ReppoX (197I) on Bulips,

Helevy end Richter (1962), ®aaso .(1962)  and Héber

(1968) on gladiolus and Regar (1941) on Calandula and
geranium., They mentioned that thc suitable soil mois-

ture was a main fagtor for gwowth and plant productivity.




Table '(2) Hﬂﬁoon1vhmﬂon»1;nbw”lnann«»en on the aumber

Hobmuﬂwwuﬂﬂo n.u.:,b_c.

Season (1978)

of leaves carried on & bulblet of Liliym

% Level on autrition | L.8.D.
&uV Total | Mean For
& .
& Low Medium | High 0.05]0.01
Media
A 4.7 7.8 12.3 24.8 8.3 Media 2.0 N.oﬂ
B 5.9 9.7 20.7 35.9 |12.0 | Hutri- | , 5 110.6
tion
Total - 10.2 17.5 33.0 60.7 MxNX 3.1 4.4
Mean 8.8 30.4

5.1

16.5
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Furthermore, bulblcts which werc supolied with
high level of nuirition solution resulted in more num-
ber of leaves as compared with those of low or medium
level of nuirition. The differences in this respect
were highly significant; +the highest level of nutri-
tion gave nearly thrice number of leaves of those tream
tcd with the low level of nutrition (Table 2 and Figure
2).

These resulic agrce with previous investigations
by Bood'®y (1962), Ht:kel et al, (1962) and Roberis
€t al. (1964) on Liluim longiflorum, Kosugi (1960),

Kosugl and Koado (1960), Kosugi and Sano (1961) and
Lemeni  (1965) on gladiolus and El-Gamassy ct al.(1974)
on ameryllis who found that increassing the level of

nutrition increased the number of lesves on the plant.

The maximum number of leaves was carried by bulbe=-
lets grown in medium (B) 4reated with the high level
of nuirition. In this cacc ithe number of leaves per
plant was 20.7, while it was 4.7 for medium (4) sUp-
plied with the low level of nutrition (Pigure 2). The

interaction was sigmnlficant.




¢c) Fresh weight of leaves s

Data in Table (3) and Figure (3) Indicate that
medium (B) produced leaves heavier in thelr weight
than aedium (A). In the first casc, t%the mean weight
cf leaves per plant was 4¢17 gms which is about 56%
over that of wedium (4). The difference, in thig reg-

pect is statistically significant at 0.0l level.

Similar results werc demonstrated by Einert (1972)
on Lilium longiflorm and Powell et al. (1975) on +the
gameé plant and Widmer (1972) on €yclamen Who concluded
that the proper media bencfited the growth of plants and

éons&quently increased the weight of vegetative growth.

On the other hand, Table (3) shows that foliage
fresh weight of Lily was inersassd by increzsing nutri~
tion levei. Inercasing the nutrition level from the low
to the medium levsl increased the weight of leaves by
211%, whereas thc increase was 568% when the high level
6f nutrition was used. The percentage of increcase of
the high level over that of medium level was 115%, Tt
is obviously clear that the nutrion cffect was very pro-
mising and the statistical differences were highly signi-

ficant. The results agrce with those obtained by Bordley




2abld, (3)

Effest of Media and mutrition on the freeh
weight of meaon carried on a bulblet of

Lilium longiflorum. Thunb

Season (1978)

Level of nutrition L.8.D,
Yo
hmw Total | Mean Por
o Low Medium | High 0.05| 0.01
..oxé
Media .
b. OO.N N‘O m.u mto Nomsﬁ g@ﬂpm Oom HOHu
B 1.2 1.9 7.4 12.5 | 4.7) dutri-f 5 5 | 2.9
tion
 Total 1.9 5.9 | 12.7 20.5 MxX | N.8 | n.s
Mean 0.95 2.95 | 6.%5 10.25
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(1962), who founa that Croft Lily fertilized with Hoag~
1snd'e solution produced the greatest amount of linear

growth and showed the least smount of leaf scorch.

Also, Steckel st al. (1.962) ard Robertc el %.(19'-‘4)
whe reported that fertilization of the Croft Lily had
the greatest effect on the srowth, Kiplinger ct al.
(1972), Powell gt al. (1975) and Koths and Glendhill

(1978) obtained similar resulds with Lilium longifiorum

El-Gamassy and Mousiafa (1963) on Dahliss gave similar
conclusion.

The best treatment wialeh gave the heaviest weight
of fresh leavec per plant was mediur  (B) cupplied with
the hign level of nutrition. However, the medium X nutri-

tion interaction was insignificant.

d) Fresh weight of bulblets

Data of fresh weights of bulblets ars reprcasnted
in Table (4) eand illustrated in Figure (4). Using medium
(B) significantly increascd the weights of produced bul-
blete. The weighte of bulblets from medium (A) 2nd (B)

were 43 ané 6.06 gms, respectively. also, within cach




Zadde {4) The offeot of media and autrition of the fresh
_sinn_re of bulblets of Lilium longiflorim. Thuad

Beasog (1978)

[ =
Level of autriiien L.8.D.
",
o Total Mean Por
oh.o. Low Medium - | High 0.05 | 0.01
Yo _
Media
A . u-ow 3.4 .Ntﬁ H.No@ L...U Media OoWH H.ONW
B 3.5 . 5.4 9.3 18,2 | 6.06 | Wutri- | 5 19]3.10
tion
Total | 5.4 8.8 16.9 31.1 Mxx | xs |xs8
'.g ”O.N b..* “ob . H.“.“
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nutrition level, bulblets from medium (B) were heavier
than those from mcdium (A)., The statistical differences

in this respect were highly significant.

The incerease in the weight may be cexplained by the
cuitabllity of medium (B)=(Sand + loam + Peat)}- for
reteining enough water and minerals aes well as good aera-
tion. These meatipnced facicrs are of greal importance
for better growth znd increasing carbonydrateSwhich mobi-
lize into bulblets storage organs. '

Regarding the data in the same Table (4) and Pigure

(4), it is clear that raising the lcvel of nuirition,

significantly increased the fresh weight of Lilium longi-

florym bulblets. The moat incrsase is noticed with the
high level,of nutrition which approximately increaced

the weight of the produced bulbletaby?214% over that of
the low level, Such great increase clarify the impurtance

of rutrition on the growth eof bulblesis.

This conclusion hold irue with results obtained by

Hosaka e% al. (1962) who found that %the best bulbs of

Lilium auratum for export were produced by fertilization
with high rates of N, P and K while Roberts ¢t al.

(1904 ) found that leaf and bulblet weights of Lilium
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longiflorum were more responsive to N and P than was the parent

“bulb. Also, Kiplinger et sl. (1972) found all plants of Ace
 Nellie white and No. 44 Lily cvs. wWhich received oamocote
(18-9-9) or Mg Amp (17-40-6) slow releage fertilizer +then

received further fertilizers gave the best plants.

The interactlon M x N also indicated that the medium (B)

receiving high level of nutrition was the best treatment.

e) Root length:
Comparing the lengths of roots developed in the tWo

media; it was noticed that the plants grown in medium (A4)
produced longer roots. Their lengths were not significant as
compared with medium (B). It secemed that the conatituents
of medium (A) permitted more penetration for roots as well ag
the searching habit of roots for water in deeper ares of
the soil. In Table (5) and Pigure (5) the nutrition effects
on foot length are presented. No slgnificant differences

were noticed among the different treatments.

T) Plowering:
In season (1978) the piants gave some ungaleable

flowers, data in concern are shown in Figure (6).




aﬁvpo amw The onntou of liau- pan bsﬁn»nnyb on the rest

Hobﬂﬁw o& dnwvuoan of m»wuca w mmﬂuwonzs auznc.

B8eaxon (1978)

'

« Level of nutrition L.3.D.
& .
x%w _ Total | Mean For
& 5 Tpoo | ¥ | 0.05 | 0.01
Media 3 . o o SRR P
A 10.5 10.2 i7.0 37.7 | 12.6 | Media | N.8 N.8
B 12.5 9.9 12,8 | 35.2 | 11.7 | Butri- | oo | ¥.8
. tion
Total 23.0 | 201 | 29.8 | 72.9 Mx¥ [Ks |ws
Mean u.u.ou 10.1" u.h.tw ; “wﬁn.ﬂ
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Second geason (1979)

II. Effecs of Five Different Levels pf Hutrition on Growth
of Bulblets of Islium longiflorum.

The experimenf waa conducted during thé season (1979)
using medium (B) which gave the best results in (1978). In
Table (6) and Figures (7,8) date show the effects of filve
nutrition levels (Sl’ S5, S3. S4 and 85) on +the bulblet's

growth.

Both percentage and number of survival bulblets wefe
decreased with increasing the level of nutrition. The high
level of the nutrition solution probably caused an incresase
in osmotiec concentration within the bulblet tissues result-
ing in high accumulation of some toxlc micro-elements
followed by the degth of bulblets. The possibllity of micro-
orgenisn infection might be another liable factor of deatt.
Bulblets which overcame the previous status were able to
grow and to be responsive to the lnoreasse of the nutrition
golution. - Number, fresh weight, dry weight percentage of
leaves am well as length, fresh:weight and dry weight per-
centage of flower stalk-in most cases-increse withr raising

the level of nutritione.




Table (6) Effect of five diffrent Levels of Nutrition on growth of bulblets of

vilium leagiflerum . Thunb.

during ( 1979 ).

Nutritidn treatuments L. 8. D.

Growth Criteria For

MH mm mu w# Mm .0.0m 0.01
Percentage of survival bulblet 54 .66 | 46.66 | 45.33 [ 37.33 | 41.33 N.S N.S
Number of survival bulblet 13.67 | 11.67 | 12,33 | 9.33 | 10.33 N.S N.S
xcacmw of Leaves 23.67 [26.17 | 24.83 | 24.33 | 35.93 N.S N.S
Fresh weight of Leaves 3.63 ]4.50 1. 80| 4.44 5 .60 N.S N.S
Dry weight of Leaves % 11.92 111,33 | 14.00 |13.80 | 13.50 — —_—
Length of flower stalk jo.l 25.33 | 26.90 |26.67 | 33.7 N.S N.S
Fresh weight of flower stalk 2.13 2.08 | 1.73 |2.83 3.67 N.S N.S
Dry welght of flower stalk % 21.33 |14.90 | 19.00 |17.40 32 .00 — —
Presh weight of bulbs 6.33 3.17 3J.50 {4 .00 4.50 N.S §.3
Dry weight of bulbs % 45.00 [41.00 { 50,00 |24.75 | 30.50 . _
Diameier of spliitted bulblet 2.4 2 Jdo |2.03 1.70 | 2 .32 N.S N.S
Root Length 11.33 15.67 12.33 }112.50 17.33 N.S N.S
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On the other side, the low concentration.increasedthe
fresh weight of bulbs and the medium concentration raised
the dry weightpercentage‘of bulbs. No clear trend was
noticed concerning +the dlameter of tne splitted bulblets.
The tallest roots resulted from the bulblets treated with
the high level of nutrition.

However, the differences among the mentioned characters

were ingignificant as shown in Table (6).

It may be concluded that in order to encourage the

growth of smaell Lilium longiflomum bulblets, a low concen-

.tretion of the nutrition solution (S5,) is better to wstart
with, this must be followed by ralsing the concentration of
the nutrition golution to its meximum concentratlon as (85)
Euring the vegetative growth, then lowering the standard

of nutrition to (53) after flowering. Also the medium

(1 sand : 1 loam : 1 peat mosa) is proper for bulblet growth.

II1I Effect of Nutrition on the growth of Different Bulblets

Sizes of Lilium dongiflogpume Thunb.

1. Percentage of survival buylblets:
Data in Tables (7, 8, 9) and in Figure (8a‘ shzu i1

effect of the modified concentration of the nutriiion gcli~

tion on the growth of the different sizes of bulblets, Iv




eﬁ.cu.a (7) Effact oH znﬁuu&»oh on the welght of 100 bulblets from
different ‘gizea of muwpws ongifiorum. Thunb.

Season {(1978)

itean wsight O 100 bulblate (small gize) =wl0 gma.
Mean weight of 100 bulblets (medium slze)=28 nﬁu.
Mesn weight of 100 bulblets {large

gize)=65 gms.

.fo¢ Diameter L.3.D.
| 6(5 Smell Kodium Targe Total | Mean For
a2 then 0.3 1.23-0.6 iﬁb&o.m .

M3 98.3 g2.7 |105.0 |286.0 | 95.31 mwwm? '7.32 |10.08
BWN H.OH‘-N HPW!* H.Nh.l.ﬂ Ub.NOH. Uvulh.co DH@B@.&QH. a-m ZOm
Ew 118.0 1i2.3 128.3 358.6 119.5% Nxd N.8 k.5
Total 318.0 | 310.7 385.0 | 986.7

Mean 106.0  }:103:6 | 119.3 328.9




Table (8) Effect of Nptrition on the welght of 100 bulblets
from different sivem of Lilium longiflorum Thunb.

Season (1979)

:m? Diameter L.3.D.
o @mall Medium | Lerge Total | Mean For
.ﬁ% leans thao frow wore fhaen Q.05 no.ou.
.0. S : Oau o, ébw thm Dnb _
, Nutri-
Emu. 93.3 82.3 103.0 278.6 32.9 tion T.7 10.6
MS, 102.0 130.7 | 121.7 | 354.4 [118.1 {Diameter | N.S ' N.8
e}
gmw 119.7 110.7 127.3 357.7 (119.2 Nxa N.S “ X.3
Total 315.0 323.7 | 352.0 390.7
Mean 105.0 107.9 117.3 320.2

Mean weight of 100 bulblets (emall size) = 11 gma.
Mean welght of 100 bulbleta (wmedium size)= 32 gwa.

Mean welght of 100 bulbleta (lerge

size)~ T6 gma.




Table (9)

Bffeot of Nutritien en the Blameter of

Different Bulblet Sizes eof Ll uw kengiflorum Thund

Seasen (1978).

diameter L.3.D.
0.0. ADEF
(....( amall medlum large
#hv lesa than|from O.3-uere thas Total | Mean | For 0.05 10.01
0.3 ca | 0.6 om 0.6

gmw 1.36 1.51 1.63 4.50 | 1.50 T:wnw«»o* 0.08 | 0.10

M3, 1.56 1.56 1.75 4.87 1.62 [dlemeter; N.S N.8

Huw 1.84 1.64 1.80 5.28 1.76 | Exd N.3s N.8
Mean Ho“m Fow.ﬂ U.t-ﬂu #08




Cent. Table (9) Effect eor Nutritien en the Diameter or

lengiflerum Thund

Different Bulbet Sizea eof Liliug
Seasen (1979)

dismeter L.3.D.
om)
va small medium large Tetal Mean For
%
.nv( less than|frem 0.3+ more thajn 0.05 0.01
4 0.3 em | 0.6 em 0.6
:mH 1.34 1.52 1.65 4.51 1.50 bnﬁ.un_«»+u 0.08! 0.11
gmm Homh. Homw Honﬂm &lwm Htmm QH’EO#OH zom .z..m
qu 1.79 1.70 1.83 5.32 1.77 Nxd N.S N.S
 Mean 1-56 1.64 1,74 4.94
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ig clear from Figure (8a) that the greatest percentage of
survival bulblets were attained in both seasons from the
large size bulﬁlets supplied with the low or medlum con-
centration of the nutrition solution. It was a polnt of
interest that the small gize bulblets benifited more from

the high level of nutrition.

2« Welght of 10C bulblets:

The mean weights of 100 of the started bulblets in
(1978) were 10, 28 and 65 grms for the small, medium and
large sizss, réapectively. 'Nearly the similar weights
were started in (1979) (mables‘T. 8). In most of cases,
all gifferent slzes incremsedproportionally with increasing
the nutrition solution concentration. In (1978), the increas-
ing percentagea overthe started weight for the samll bulb-
lets were 883%, 917% and 1080% for the low, medium and
high level of nutrition, respectively. Data of (1979) showed
the seme trend. The smell mize bulblets were more regspon-
give for the nutrition as combared with the medium  and

large slzes.

3. Diameter of a bulblet:
As shown in Table (9) the bulblets of the different

gizes reached nearly the same €@iameter after nrrne growlng
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secagon. This was more clear with the kigh level of nutrition.
Thig $rend was similar to that of the weight of bulblets.
Hence, 1t 1g very .important to advige the high level of
nutrition for growing the small size bulblets. Any opinion

of discarding such sinall sizes 1s false.

IV. REffeot of Nutritiocn and Residual Effect of Growth
Regulators on the Survival Bulblets of Lilium

loglflorum. Thunb.

Deta in Figure (8b) of the fwa secagons (1978) and
(1979) indiecate that growth regulators had no residual
effect on the percentages of survival bulblets except with
Rootone pretreatment which gave the highest percentageés.
This trend was more clear when the bulbletsg were subjected

to the high level of nutrition.
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CHEMICAL COMPOSITION

I~ Effect of Nytrition on the Chemical Composition.

1, Effect on the medium:

Data presented in Table (10) indicate that the
chemical composition of the medium was changed after the
nutrition solution applicatlons; This was perhaps due to

both nutrtion solution supply and plant uptake.

The electrical conductivity of the soil water extract
which was 0.52 M. whos/ cm at the beginning of the experi-
ment increased o reach 1.32 for the (85) treatme nt at the
end of experiment. This indicates that some salt accumula-

tion happened.

The pH ofthe medium was nearly stable throughout the

experiment.

Nitrogen, showed noticeable decrease in the soll
supplied with (85); this case showed that the plants grown
under thig level of nutrition were still needing more

nitrogen for their better growth.

Phosphorus, generally increased within narrow limite
in the media supplied by the different . levels of nutritio.

golutions.




Table (10) Chemical Compostinn of the 1:5 soil : water extract

during ( 1979 )

T S —————
* moQ .
No.] Sample M, mhos. cm.! PH Na K Ca Mg ) 4 N ncou Cl
at 25°C _
Mediuwm
1 Before 0.52 7.52f0.61 [ 0.13 |2,25] 2.35) 0.0¢] 1.40! 3.151 1.30
Nuirition
2 | Media Aften 1.00 7T.81(0.93 [0.78 [1.38] 2.75| 0.06| 1.23]4.21 | 1.0¢
Sy
3 mn 0.83 TLJTl052 1092 | 1.26] 2 .00 ;.:A_ 1.52/4.96 | n0.98 (2.5
4 wu 0.79 7T.73l0.0% 1 0.49 1 1.39] 3.12] 0.05| 1.71{4.18| 1.16
5 w¢ 1.10 T.7910.18 {0,431 1.8l 3.06§ 0.041 2.7914.36( 1.10
6 mm 1.32 7.72]0.13 }0.29 11,61 3.18] 0.05{ 1.12|4.091] 1.31

& ®meq/l00 gms seil




922 91°0 ¢z 1 s 1 a1’ O 8¢ € 6 L1 Sg
¥
0 ‘0 1 o 10 ve” 2 08’8
vz 61 G 9L L 9 s 1918
€72 91° 0 20° 1 oL 1 610 19° 2 o1’ 6 tg 20mOTJ | =2
¢1 2 LT 0 1€ 1 09° 1 y1° 0 05" 2 o 6 g
122 L1°0 ¢z 1 29* 1 $1° 0 gt € 09° 6 g
¢ 2¢ LT°0 1Tt ot ¢z 0 2y T3 4! Sq
6 € g1° 0 vz 1 pa° 1 €0 g1 € 0C* 6 Ye
112 12°0 JA- M ¢ FA A 610 66" 2 00* ¥1 am gervet | -1
1z 91° 0 (61 06" 1 97° 0 69" 2 6Cr €T s
97¢ 9T’ 0 97 1 € 1 gz’ 0 69° € ¢9* 11 Tg
I B
% VO ITIINN qus1d |}
we d+ d 9% BN % B0 % % %N Jeqibuw Aud . "ON
o Jo 12497 jo axed
. SuwIao AImTd 70O ruTaTeOdwonN TuotTweun au

4 uo ol TLINN

Ju 100J4C

(1) 210%L




Cont. Table (11)

Effect of nutrition go the chmical composition of

plant organs

% % ] s % s | 5

v Part level of dre 5 m X Ca. Ng. Yo
, of plant nutrition | matter P.Rem,

3. | Piower 8, 10.05 3.75 | 0.17 1.56 | 31.25 | 0.12 213

mn 9.90 4.65 0.19 1l.64 1.25 0.10 216

mw 9.96 4.25 0.19 1.69 1.27 0.15 220

S, 9.70 3.29 0.19 1.56 1.07 0.18 215

B 12.50 6.24 0.2) 1.80 1.2% 0.12 194

4. Bulba 8, 45.00 2.38 0.13 2.00 1.93 0,.2) 205

S2 41.00 3.03 0.1l 1,60 2.1) 0.20 201

5, 50.00 2.84 0.13 1.60 1.79 0.12 216

A 24.80 4.09 0.11 1.48 1.87 0.19 211

um 30.50 4.31 0.12 2.00 1.88 0.21 . 202
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Potassium, showed similar trend as phosphorus and the
increases in its percentages were particular}ly with (Sl)

and (82) solutions.

At the end of experiment calcium wag debreased.in the

media indicating its utilization by plants.

Magnegium in most cases, increaged in the media
especially with the high levels of nutrition. This trend
was also observed with bicarbonate and sulphate ions, sulphate

whereas, no clear trend was noticed with chloride.

2. BEffect on plant organs:
a) Leaves:

The highest percentage of dry matter was recorded
from the leaves of (SS) and the least one was that of (SB)
plants.

The high level of nutrition (SS) gave the highest

percentage of nitrogen in lesves.

Without clear trend the percentages of phosphorus,
potassiun, calcium, magnesium and iron in the leaves were
slightly changed due to the nutrition levals, Howé?ef, with

(83) phosphorus, potassium and iron percentages were the
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lowest and incontrary the same treatment showed the

highest percentages in Ca , Mg as shoun in Table (11).

b) Flower gtalk:

Data in Table (11) show that the highest percenta-
ges of dry matter, nitrogen., phosphorus ang potagsium in
the flower stalk were recorded from the plants supplied
with the highest level of nutrition solution. WNo clear
trend, in this respect, was noticed with the other treat-
mentss The variation in the nutrition solution concentrow
tion did not affect the Ca, lig, and Fe pefcentages in

the flower gstalk.

c) Flower:

In the zame Table (11), it iz clear that the
highest level of nutrition increased the percentages of
dry matter, nitrogn , phosphorus and potassium in the flower

of Lilium longiflorum. The percentages of the other ele~

meitts were not affected with the differeat levels of

nutrition.

d) Bulbs:

Data shown in Table (11), demonstrate that the low
and the medium concentrations of the nutrition solutiong

(Sl, S, and SB) gave higher percentages of dry matter in




the bulbs hAs compasred with the high levelsi

The highest pércentage of nitrogen wad found in
bulbs of (SS) folliowed with those of (34)3

Phosphorus, calcium, magnesium and iron percentages
in bulbs were sIighily changed dué to the variation in the
nutrltion solutlon concentrationgi Jhereas; with pbtassium
the percentages declined with (Szi S3gand 84) concentrationgs
Generally,; it may be concluded that the percentages of
nitrogen in leaves, flower stalks, flowers and bulbs of
dilium Jongiflorum swall plants ranged between (2,69-4,32)(2 .50~
3.58)3 (3i29 = 6.24) and (2.38 - 4.31), regpectively. This
indicates that the flowersg posses the highest percentage

of nitrogen.,

For phosphorus, the percentages in the pre-mentioned
organs, respeciively ranged between (0,19 - 0.31), (0.14 -
0.18), (0.17 - 0.23) and (0.11 - 0.13), indicatinz that

the leaves had the highest percentages.

Potassium percentages ranged between (1.42 - 1,90) ,
(1.60 - 1.80), (1.56 - 1.80) and 1.48 - 2.00) respectively
for the same organs. The range was nearly similar in the
different organs. However, it 1 elear that the per-

centages of mogt minerals inereased with the highest
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levels of nutrition reflecting on the better growth attalned

by the plants.

gimilar results were reported by Boodley (1962),
who found that Croft Lily fertilized with Hoagland's
golution produced the greatest amont of linear growth.
Hosaka et al (1962), stated that the best bulbs of
Lilium guratum were produced by fertilization with high
rates of N,P, and K. While, steckel et al. (1962), found
that total dry weight in Croft Lily was increased by hign
goil P levels and unaffected by soil Ca level. At high-
goil P levels the greatest accumulation of P. occured in
gtem tissue. Kiplinger gilgi (1972), found that all the
plants of Ace, Hellie white and No. 44 Lily cvs which
were grown with Osmocote (18 = 9 ~ 9) or iag Amp (7-40-6)
slow release fertilizers incoroporated in the s5il mixture
bvefore potting produced galeable guality, but’ those which
received furtber fertilizers gave the best plants and |
flowering. Similar trend of results was obtained by FPowell
et al. (1975), on Easter Lily-Nellie white, Welder (1977)
on Lily Ll-Gam~ «¢:ny and ‘Isustafa (1953) -2 Dahlias, Lameni
{1965) on Glaiclus, 31angeingky (1957) >n 6yglamen.
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Eifech of nutrition on the pexcentage of carbonydratess

P

a) wry matler @

The percentage of dry matier in leaves of 1ily
ranged betwesh (3,50 = 14.95) as shown in Table (12).
The low value woe from the plants of 84. This treat-
ment gave the 1cast values for dry matisr in the diffe-
rcont organs of the plani. ‘the highest percentages of
ary malier Were Ltnose in leaves, PLowex ctalk and flowers
of the plante which received the nighcst level of nutri-
%ion. (%5). Phe medium 1evel of nutrition (SB)gave

tne highest perceatage of dry matter in bulbs.

p) Total carbohydrates 3

The total carbohydrate percentages were nearly the
game in the 1eaves and the flower ctalk of lilium. The
floweY contained the least percentager whereas the bulbs
had the highest oned. In all different organs,nutrition
did not affect the percentages of total carbohydxates
except with the f£lowers of 35 which contained conside~-
rebly higher percentage a8 compared'with {he other treat-

asnts.



Table (12) Effect of dutrition on the percentuge of Carhohydrates and guger in
1wxsn organs .

part of level of Dry " Total R. N .R T. ss

No'. plant mutrition] matter oﬂHuaWﬁaﬁmam auger % suger % %
s, 11.65 14.35 2 .56 L .87 4.52

1-] Leaves 7
wu 14 .00 13.80 2.99 1.87 4.86
m&. w . U-o a... Hm ONO ~ lfiupm l.ﬂ.@l - H tcm # o¢&
8¢ 14.95 14 .00 2,98 2405 5.0
5, 9.60 13.45 3.47 1.89 5.36
S, 9.30 13.60 2.95 1.79 4.74
2-| flower 8, 9.10 13.55 2 .99 1.09 4.79
stalk 3, 8.80 13.40 3.00 1.97 4.97
Sc 17 .95 13.25 3.50 1.78 5.28




Cent . Table (12)

Efrect ol Mptrition on

the perce

ntage ol carbohydrates and suger

in planl organs.

. part of _rommw of Dry Total R, N.R. T. 5. 3
Ho- plant E:«H@»»blna:aamﬂ % omHUJW<aHmﬂm auger suger %,
S, 10.05 9 .85 1.80 1.67 347
3, 9.90 9 .60 2 .54 2.11 4 .65
3- | flower
55 9.96 9.63 2.00 1.95 459
Sy 3.70 Y .10 2 .65 1.87 4 .72
mm 12 .50 11 3 1.85 1.65 35
: 5 09
8 45 .00 15.7v 2.98 2.11 2409
S, 41 .00 X7.40 361 2 .41 6 .02
4-] bulbs 3, 50 .00 16 .50 3.28 2.18 5.66
S, 24 .80 16 .50 4.21 2.36 6.57
w mm 30 .50 16 .80 4.16 2.91 T.07
,__
|
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¢) Soluble sugars

The percentages of reducling sugars in the leaves
ranged bétweenu‘2.56 and 3.06. The inereasing values
were wiih thefhigh'levels of nutrition. These resulis
apree witn those reported by -mohamed' (1968), on gla-
diolus; The sawme trend was obuerved with both non-

reduced sugars and the total soluble sugars (Table 12).

In the flower stalk tihe reduced sugars reacied its
naximum pércentage (3.50) with thelhighest level of

putrition (S ) | The values w1th the treatments 82, 33

f'and 34' were nearly the aame. The hlgh level of nutri-

Jt¢on 84 gave the hlghest percentage of the non-reduced

sugars. However, the lowest and the hlghest level of
putrition resulted in the highest percentages of the

total soluble sugars in the flower stalk.

'In*fhe flower, ths highast percentages of soluble

'sugars (reduced non-reduced and iotal coluble sugars)

S and‘S4f

.

were found with the treatmﬁnts 52’
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In bulbs, the percentage of sugars increasedwith
increasing the levels of nutrition. The highest per-

centages were from the bulbs of 35.

Generally, it can be coneluded that the high
level of nutrition increased the total earbohydrates
and the soluble sugars especially in the flower §tmlk
and bulbge These results agree with those reported by
leawad (1977) on gladioluse who found that urea fertill-
zation slightly increased the percentages of total and

non-reduced sugars in the new corms of gladiolus.
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SECOND EXPERIMENT

EBffect of Sowe Growth Regulators, Temperature and
of
Wounding on the inductionyBulblets on the Stem Cuttings

and Bulb scales of Lilium longiflorum. Thunb.

1. Effect of growth Regulators:
1. Effect of IAA on propagtion by cutting:
a) Percentage of survival cuttings:
Data in Table (13) and Figure (9) indicate that
in both seasons 1978 and 1979 - the percentages of
survival cuttings horizontally planted were nearly

twice those of the vertical ones.

In (1979) treating the cuttings before plant-
ing with the high concentration of IAA ag 200R.P.M.
considerably increased the percentage of survival
horizontally planted cuttings which was 88.8%
compared to 27.7% for the vertical cuttings. The
increase may be expiained as a balance in the
distribution of the promoting substance horizon-
tally in all the cutting tissues instead of loca-
lization of the auxim in the base of the cutting.

Such digtribution may permit suitable balance




Table (13) Effect of FAA on the percentage of
survival cuttings of Lilium Jongiflopym.
Thunb.
Season (1978)
Treatment, P. P, m. . . X
ota aan
Positiom 0.00 W0 | 150 200
- - — = e — = R
Vertical 22 42 22.2 27.7 16,6 88.7 22,2
Hori;ontal 22,42 55.5 T2.2 83.3 233.2 58.3
Total 44.4 7.7 99.9 99,9 321.9 40.2
Mean 22«2 38.8 ‘909 49.9
Season (1979)
—
Vertical 388 8.8 27.7 27.7 _133.0 33.3
Horizontal |27.2 | 72.2 72.2 | 88.8 |260.9 | 65.2
Total 66.5 11100 99.’ 11605 39309 ‘902
Mean 3303 55-5 500‘0 5803
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between the auxin and the Sugars in the cutting

tissues.

1% was reported by Hagsan (1976) on Lilium
longiflorum that IAA had great effect as a

prowmoting substance for Propagation. Also, other
investigators ag Singh (1967), who reported that
IAA increased the germination of sugar cane
cuttings, whereag kik ulezanig (1969) demonstrated
that I44 at certain concentration stimulated the
development of the first root at the base of
newly formed corms of freegia. Nanda g g1 (1969),
found that the exogenous application of Iaa and
IBA enhanced the rooting of inverted Cuttingg of
Ipomoes Spps and Hibigcug 8pp. Similar resultg
were reported by Chakraverty (1970) oan Baugain-
villea spp. In (1973), Ohkaws founa that Iaa
(0.5%) increasged the rooting ability of roge
cuttings. While, Illansour et al (1975) Pound
that dipping bages of cuttings of 4 Carnation
evs. 1n 144 at 50-200 P.P.w. f.r 5 winutes stimy~
lated rooting angd this effect rose with IAA
concentration, Lipeoki et al (1576) reported
that IBA and IAA stimulated rooting of Black
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currant, Sour cherry and Forsythia. Davies
at al. (1978), reported tnat IBA 3 NAA and TaAe.
stimulated advantitious root formetion in mature

stem cuttings of Ficus pumila, while Juvenile

controls rooted 100%.

Number of bulblets per cuttings

In both seasons (1978) and 1979), data in Table
(14) show that the mean number of bulbletd '
produced on the norizontal or vertleal cuttinge
of controi wag hearly the sale. When such
cuttings were pre-treated with _IAA,the mean
number of induced vulblets increased. Thias was
particularly clear with the high concensration of
IAA. Although with vertical cutttngs, IAA gave
congiderable and highlf significant increase as
compared with eontrol Figure (9) and photo (1),
the new formed bulblets on a horizontsl cutting
were many times as much as thoge earrled on &
vertical one. The guitable concentration of IAA

in this respect was 100 ?.?,m, Previous investis~

gation by Hassam (1976), shewed that TAA resulted

in increasing the numbor of bulblets foyrmed on



fable (14) Effect of IAA on the number of bulblets prod
ced by a vertical or horizontal cutting of

Lilium longiflorum. Thunb .

Seagson ' 1978 )

U=

Seeson (1979)

hreatment , F. Poom. L.S.D. 1
Position :
0.00 | 100 | 150 |200 Total] Mean | For 0.05 10.01
. Posi-
Verticel | 3.33| 6.00| 1.25/0.75| 11.33 2.83 5.10(7 .07
tion
Horizon-
L -1 3.33123.07118.07113.37 57 .8414 461 TAA |2.92 [4.05
ta )
| Potal | 6.66| 29.07/19.32|14.12 69.17 PxIAA| 4 .97 |6.89
fean 3.33 14.53] 9.66| T.06 34 .58

Vertical| 3.06 | 3.11| 2.23| 2.13{10.43 2.61 ggi' 3.84 | 5.32
borizon=| 4 63 19.40(10.33|11.26| 456201 .40  TAk 1.97 | 2 .67
fotal | 7.69 [22.5112.46|13.39|56.0514.01 pxinl 3.72 | 5.16

Mean 3.84 11.26] 6.23| 6.69 28.02




Cuttings in horizontal ' Cuttings in horizontal
position position

.-
Cuttings in horizontal ~ Cuttings in vertiecal
position position

Photo (1) Effeet of IAA. on the Inductisn of Bulblets
on the cuttinga of Lilium ;ggg;;;gggm, Thunb - -
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Lilium 1ongiflorum cuttings. Gonerally, the best

treatment as shown from the interaction TPoaition
x Iaa (Table (14) was the horizontal planting
when the cutting was pre—treateﬂ with 100 P.P.m.

of IAA

weight of 100 bulblets:

Regarding the mean weights of 100 bulblets which
formed of Lilium longiflorun cuttings, it is clsar
in Table (15) and Figure (9), that the horizontak
planting wes much better as compared with vertical
plantinge The differences in this respct were

highly pignificant.

On the other hand, the concentration varia-
tion of the IAA treatments had no gignificant
effect on the weight of the new formed bulblets
either with vertical or horizontal planting.
However, the heavies® woight of the new Porméd
bulblets was obtained from the noyizontal cutte
ings ‘treated with TAA as 200 P.P.m. Thls was

true in both geasOns .

gimilar results were repor ted by Pilled (1978),

on Tomatoes; camantarai and Nanda (1979) on




rable (15)

Effect of 1
(in gma) PT

tal cuttings of Lillum

AA
oduced from

Sesson ( 1978 3

on the weight of 100 bulblets

yertical and horizon-
longiflerum. Thabv .

- [ I
‘ treatment, P.P.m..[ \ T L.S. .
: i et — —
~Positlion Total Mesn P
| v.0d 100| 150} <0¢, | | | 0.05/0.01
r l lFosi-i s
i 1 1 i !
Horizon- 1, ' i ! ‘
: 3.3 |18.3 | 37.61 35.3{1%2 5130.5 | IAk |[H.S. | F.S.
tal o |
| \ 1
| gotal | 32.3 |21.9]40.3 37.3;132 .4\ %ﬂn\n S. \ ¥.S.
| 1
- | 1
Mean | 16.2 10.9\20.5 18.6 \sezi
Seasoll ( 1979 ) .
‘ ] Posi ™)
Verticall 1. | 33| 30 1.9 | 946 |2+4 |tion 11.77116.32
| Horis |
| e |29 \18.0_ 35.3 | 34.00116,9{29.25| 1Ak |HSS. | ¥5-
1 i :
R-!otal 31.1 \‘ 21.3 \ 38.3 ] 35 .9\126.6 Pxxn\n.s. ¥.S.
\ Mean | 15.5.}110.7 ‘\ 192 \ 179 \ 63.3J
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H

Capsieum annuum and Aleni (1979) on Cosleus who

found that IAA enhancement reflects on some di-
fferent plant organs or tissues. While, Brunner
(1977), reported that TAA ratged the eontents of

gugars in Bean hypocotyle.

Diameter °of a bulble$:

Data in Table (16) and Figure (9) show thdt
horizoatel planting significently increased the
diameter of the new formed bulblets. This wasg
clear within each concentrgbvion of IAA in both

8e88011S -

The different concentrations »f YAA had no
y$nfluence on increessing the bulblet diameter,
Also, the interactions of Position X IAA were

ingignificant.

2w Effect of IBA on propagation by cuttings:

a) Perceantage of survigal cuttinzs:

In Table {17) and Figure (10) indicate that the
horizonial planting of the untreated cuttings in

. (1979) gave more survival cuttings tham vertieal

ones. 'When the cuttings were pre-treated with

100, 200 and 250 P.P.m. of IBA, the percentage of




fable (16) Bffect of IAL en the ddaretar (cm) of a
nfilblat produced ‘from vertical and hortson-

tal cuttings of Lilium longifiorum. Thanb.

Season ( 1978 )

|treatment, P. P. m. L.S.D.

Position Total | Mean| For
_ 0.00| 100 | 150 | 200 0.05] 0.01}

' Posi- :
Yertical| 0.16| 0.50| 0.40{0.20| 2.26| 0.31|,, o | 0-28| 0.25

Borisoast o 72| 0.65| 0.79{0.77| 2.93| 0.73{TAr | W.5.| ¥.3

Total | 0.88] 1,35 1.,1910.97 4.19 P:Iull.s. X.8.

Season ( 1979 )

| k | | Post
Vertical 0.17| 0.45| 0.37| 021{1.20 | 0.30 { 45 0n]0.18025
‘Horizon- ' ) "

“sotel | 0.86|1.08| 1.14| 087|4.05 Px#l&., 8.

Mean | 0.43]0.54] 0.57]| 08 2.02




‘iﬁiﬁ an

Bffect of IBA on the pereeatage of survival

suttings of Lilium loagifiorum. Thanb.,

Season (1978)

Trestment P. P, m.
. Position Total Hsan
G.0 100 200 250
ig;tic-al g‘t“ 3312 3302 "’” 210.7 QOT
Herizontal 83.3 27.7 | 16.6 44 .4 | 172.0 43.0
Total 177.7 60.9 | 49.8 94,3 | 382.7 | 47.8
Mean 88-9 30-5 2500 47-2
Season (1979)
Yertical 49.9 49.9 | 49.9 27.7 177.4 | 44.4
— —
Horizontal 6646 | 22.2 | 49.9 | 55.5 | 194.2 | 48.6
4,; :
Total 116.5 72.1 ] 99.8 83.2 371.6 | 46.5

Ay
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survival of the vertical euttings was, in most
cases, more than the horizontal, This trend was
more clear in the data of (1978) season. However,
the control teestment in both seasons gave the
begt results as compared to the other treatunents
except that of the 200 P.P.m. IBA concentration
whth horizontal planting in (1979). Hence, the
moderate concentration af IBA, can be advised for

increasing the survival cuttings.

Number of bulblets per cuttings

In both seasons data in Table (18) and Figure (1%)
concernin g the mean number of bulblets formed on
a cutting show that planting cuttings horizontally
or vertically had no significant effect in this
respect. More bulblets formed on the vertical
cuttings in (1978) and the contray happened in
(1979) .

None of the IBA concentrations gave higher
number of bulblets as compared with eontrol except
for the 100 P.P.m. with the vertical cuttings and
900 P.P.m. with the horizontal cuttings in (1978)
a1d (1979), respecitively. However, the differen-

ces in this respect were ingignificant. Photo (2)




Table (18) Effect o 1BA on the number of bulblets
produced from a vertical or horizontsal
cutting of Lilium longifiorum. Thunbd.

Season ( 1978 )

[ Treatment , P, P. m. L. S. D,
| Tota) Mean| Por

Position|y 66 100 |200 | 250 0.05/0.01

Posi
Vertical{l2.70(15.37|7.23 11 .07 46 36{11 .59 N.S./K.S5.
tion

Horizon~
tal 9.23 |6.17 |8.17 | 8.50{32.07) 8.02 IBA | ¥.5.|K.5.

Total 121.93[21.54/15.40 F.S 57 (78.43 PxIBA B.5.|X.S.

Mean 10.96 {10.77|7.70 | 9.78 39.21

Season ( 1979 )

Vertical| 5.73| 4.23/6.26 |2.13 | 18.34] 4.59 ::'1 5.5.|¥.5.
on|

Horizon+
tal {5.93 5.00 [4.23 5.00 | 21.1€ 5,29 | IBA | K.8.]K.S.

Total [12.669.23 110.49(7.13 | 39.5) PxIBA| ¥.S,|N.S.




IBA 100 P.TPe.m,

Cuttings in lorizontal position

IRA 250 P.P.m.

Cuttings in horizoatal pesition

Fhoto (2) Effent of IBA on the Induction of Bulblets
on the cuttings ef Lilium longiflorum. Thunb
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shows the gffects of IBA on ghe induction of

bulblets.

Welght of 100 bulblets:

The weignt of 100 pulblets formed on horizontal
cuttings of control was more than that of vertical
euttings as shown in Table {19) and Figure (10}«
This was true in both seasons, but no signifioant
difference was attained when the horizontal cutt-

ings gave nearly double weight of the vertical anes.

The 200 P;me; IBA eoncentration -in bo th
geagons — was the only one which fairly increased
the weight of bulblets when applied with the

vertical cuttings.

Dlemeter of a bulblet:

Horizontal planting of the untreated cuttings
gave thicker diameter of bulblets than vertical
planting as shown in Table (20) and Filgure (10}.

The differenees in this respect were insignificant.

The application of IBA - in most cases - did
not affect the diameter of the new formed bulplets

except for the treatments of 100 and 20C P.P.m.




Table (19} Bffect of IBA on the welght o 100 buldblets {in
gas) produced from vertical and horizontal cutt- «

ing of Lilium longiflorum, Thuab.

Season { 1978 )

. h
Treatment, P JF .m. L. S. L.
Poaition Totall Mean| For —1
0.00¢ 100 200 | 250 0.05] 0.01
Posi~
|Vertical] 23.3] 23.3] 30.0{24.0} 100.§ 25.1 N.S.| BB,
tion -
Horizon-
41.3] 19.6} 20.6|24.0] 105.926.4|IBA | H.S5.| K.S.
tal _
Total 64 .6 42.9] 50.6148.0 | 206 .} PxIBL’l.S. X.5.
Mesn p 3121.4 125 03 24 .0 . 10300

Sguen { 1979 )

T ' Posi
Ect:m;l,n..? 22.0]| 28.6| 22.0|93.9 [23.5 - 1HS. | K8,

izon~ |
t:l 3%.0{18,0| 18.6| ¥3.0|98.6 {24.7 {IBA (H.8,. | N.8.

Total | 60.3 | 40.0| 47.3{ $5.0{192.6 1--&:__:&[1.3. x.8.|

Mean |30.2 {20.0|23.6]%2.5 96.3




Table (20) Iffect of IBA on the diameter (cm) of a
tulblet produced from vertical and horizon-
tal cuttings of Lilium longi florum. Thunb .
Seascn ( 1978 )
*reatment, P.P.B. L.3.D
Position Tota] Mean| For
0.00 {100 200 250 0.05(0.01
Pomi-~
Horizon- ‘
tal ‘0.83 |0.61 |0.65 | 0.66| 2.75| 0.69{IBA | N.B. X.5.
Total |1.44 |1.36 |1.32 |1.19] 5.31 Pxind| ¥.8.|¥.5.
Mesn 0.72 10.68 {0.66 | 0.59 2 .85
Season 1979 )
osi '
Yertical|0.57 |0.72 |0.63 |0.50| 2.42] 060}, ., | ¥-5- ES.
Horison- 1 ' -
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on the vertically planted euttings. . These treat-
ments slightly inereased the bulblet diamder as
compared with control. Generally, 1t can be
soncluded that IBA had more influence on the
development of new = bulblets on the vertieally
planted cuttings.. The sultable concentration was
100 and 200 P.P.m. These resulis agree with those
obtained by Young {1967), who showed that IBA stimu-
1eted bulblet formation as well as the root system
on treated scales of Lilium speciosum and Hassan
(1976), who found that bulblets formation on the
stem cuttings of Lilium longifliorum. Thunb ocan be
encouraged by both IAA and IBA each at 50, 100,
150 P.P.m. He aled faund that 3increasing the
levele of TAA and IBA up %o 100 P.F.m. increasad
to different extent the number of survivel euttings
which formed bulblets. Many investigator such as
Leshenm aad Schwarz (1968) on :Chrysenthemum, Nanda
et al. (1969) on Ipomdeas and Hibsicus spp.,
Boge and Londak (1970) on 10 tropleal tree
species, Chakraverty (1970) on Baugainvilles,
Sandved (1970) on cotoneaater, Gorgoshidze

(1971) on Feijoa, Moe (1971) on Roge, = Anand
g;,g;-' (1972) on Ipomoea fistulosa,-Denmhrk, statens
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(1972) on Malusm sp.,Morris 8t ale (1972)
on Cornug florida,Bhujbal and Kale (1973) on

Roga bourbonmiana and R. mpmcata, Murray and
Whitcomb (1973) on €illistemon ctrinus ,Beck and

Sink (1974) on Poinesettia,Boylan and Davidson
(1975) on Ilex verticillatas Lipecki et al (1976)

on Black currant, Sour cherry and Forsythis,Singh

(1976) on Jasminum gambac, Dirr and Biledermenn

(1978) on Forthergilla gardeni; Palsingh (1979) 8
Ixora. spp.,they found that both IAA and IBA nave
promoting effects on the rooting of cuttings of
different species. |

3. Effect of Rootone on propagation by cuttings

a) Pércentage of survival cuttings:

It is apparent form Table (21) and Figure (11)
that control cuttings, in both seasons, varied in
their response to the position of thelr planitng.
In (1978) the vertical cuttinge gave higher per-
centage, while in (1979) contrary results were
notieed.

On the other side, the pre-treatment with

Rootone dust at a concentration of 2000 P.P.m.

remarkahly increased the percentage of the




Table (21} Effect of Hootone on t e percertage of
* -t -

gurvival cuttings of Liljum longiflsrum,

Thunb,
Season (1978)
Treatment
Poaition Paic P%%?g. Total | Mean
Vertical 54.2 | T75.0 |129.2 | 64.6
Horizontal | 33.3 | 72.2 [105.5 |52.8
Total. 87.5 | 147.2 [234.7 58.7
- Mean 43.8 73.8
Vertical 33.3 | 6b6.b 39.3 149.9
Horizontal 5549 | 17.7 | 133.2 |66.6
Total ge .8 144.3 233.1 |58.3
Menn 44.4 72.1
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b)

e)
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survival cultting of both vertical and horizontal
planting. The increasing percentage ranged

between 21% and 319%.

Number of bulblets per cutting:

No significant differences among the nubmer of
bulblets per cutting are noticed in Table (22) 1in
regard to the pogition of planting. However, the
vertically palnted cuttings whether trested with
Rootone or not, gave more number of bulblets as

compared with tne horizontal planting.

Rootone increased the numter of bulblets as
compared with control. This was evident in both
seasons; the increase was about 39% in (1978) and
25% in (1979). Pigure (1J) ang Photo (3) show
the éffect of Rootone on the number of new formed

bulblets.,

Weight of 100 bulblets:

Data in Table (23) and Figure (11) indicate that
the horizontal planting of control cuttings gave
heavier weights of bulblets as compared with verti-

cal planting.




rable (22) Bffect of Rootone oo the number of bulblets
produced from a vertical er horizontal cutt-

ing of Lilium longiflorum. Thunk.

Season ( 1978 )

Treatment L. 8. D.
Pogition) Root !otal{ Mean PFor
Talc|gne 0.05 | 0.01
Y-
BePo®

Yerticel| 12.70|12.13 24.8312.41 g R EEEER

Eﬂri‘ﬂn". 7-50_10.% 17“ 8098 Rﬁbt"‘ l.s-a IGSQ
€al oA _

rotal | 20.20|22.59] 42 79| PxR | ¥.8. X.S.

Mean |10.1 11.29{ Fl.”

Season ( 1979 )

| Yarsi- 130.93] 8.4 19.36‘ 9.68 (Fo%1~} 5. 5.1¥.5.
Horisa { 5 g3 7.30) 13.1;! 6.56 [R9°%| ¥ 3. 1¥.8.
tal one
Potal | 16.76{15.T3] 32.49 Pz | N.8.|K.S.
Nean 8.38 'r.-.sal 1624




Table (23) Bffect of Rootone on the weight (in gms) of
100 bulbelts produced ffom vertical and hori-
7 gontal cuttings of Lilium longiflorum. Thunk.

Seagon ( 1978 )

i!raatmentﬁl L.S5.D.
EootiTotall Mean K Por
Positio -
Talo | 283, 2.05 | 0.01
PIP-*
ortismsl ' 25.33|57.65 82.9d41.49|F°%"|¥.s. | ¥.5.
tion
Horizon-| ) Roo%-| .
tal 28,001 50.33 78.3339.16 one 1 933 “2'9‘-27
fotal | $3.33007.99:613 Y PxR |¥.S. | X.8.

Bean | 26.66{53.99 80.65

Season ( 1979 )

Verti- 123.33 56.3:{79.6 39.&:}’“*‘ ¥.5. |¥.8.

cal $ion

Horison-

‘ 25.33| 47,33 72.66] 36 B[E°°* -9 45 |29.49
tal . one

Total 48.66m.5+5241q PxR |¥.3. {¥X.3.




Gutﬁinga,in vertioal posiﬁibﬁ'

CGomtrol Ritenr

__futtinga in vertiscal poaition

Phato (3) Effect of Raatone oan the Induction of
Bublets on the euttings of Lilium

Longiflorum: Thunb.
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Rootone applieation increased the welight of the
produced bulbleta. In buth geagons the increase was
statlstically significant. The most promising
effect wag noticed with the vertically planted
cuttings which doubled the weight of the produced
bulblets. Similar results were reported by Raugh
and Korus (1970) who found that Rootone and
Hormodin had increasing effects on the rooting
percentagze and quality in the more difficult-to-

root varieties of cotoneaster.

d) Diameter of a bulblet:

The diameter of the new formed bulblet was increa~-
sed by the horizontal palnting as shown in Table
(24) and Figure (il).

The differences in this respect were significant

in both seasons.

Rootone with horizontal planting of cuttings
gave thicker new formed bulblets than vertieal
planting. For this reason, Roetone application may

be advised for the production of better alzes of

bulblets from Lilium Jongiflorum cuttings.




#abYe (24) Bffect of Reotone on the diameter of a bulblet

produced from vertical

of kilign lengiflorgm. Thuad.

or horisenmtal cutting

-

Fbaitiol

Teatmgnt

Tale

e
ohe

Nertical

0,54

-EL.*

.82

Toetal

|

Mean ' Por

L. st&l

[0.05

0-01

1.3

O
+

0.68

Posi-
tionm

L.29

Heorizon-
- tal

0.97

14‘»‘1

0,81
one

Root~.

1 0.33

sotal

1.18

1.79

2.97

X.8,

Nean

%o 59

0.89

1.48

Season ( 1979 )

pmrttcnl

Q. 51

0.79

1.30 lo.ss

Posi-
tion

0.08

0.12

Horison-
tal

G. 59

0,9

1.55 .77

0.22

0.34

Teotsl

1.10

1.75

2.85

P f T

X.8.

X.8.

loan

0.55

0.87

[Led2
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TI- Effect of Wounding and Temperature on the Propagation
of Iilium longiflorum. Thunb by scales.

1- Bffect of wounding:

Data in Table {25) and photo (4) show the effeet of
wounding the base of the Idlium longiflorum bulb scale on

propagation. It is clear that wounding as a mechanical

process was very ugeful.

In both seasons %aunding resulted in more survival
seales, number of bulblets formed on e scale, heavier
weight and thleker dismeter of bulblets formed on the
scale, such Ilncreases werse significant 1n the second
geagen and the most noticeable effects were recognlsed
with theinumber of bulblets on & soale and the mean welght

of 100 bulblets as ahown in Table (25)e

Such practios was reported by Day (1933), who men-
tioned that wounding the cutting may help in absorption
more water from the cutting medium than the unwounded cute=
tings. Also, it wes concluded by Smith and Manginngs
(1966), that wounding the seals of hyteid Lilles did not
markedly increasgse recttinge Koller (1977), found +that
native species (Pierls Phiiiyreifalia) proved easy to




Table

and temperature on the propagation of

Lilium longiflorum. Thunb

“(29) Effect of wounding
by scales
Season 197¥%
. Y oourvival scales No. of bulblets/ Wt. of loo bulblets Diameter of a bulblet
Ireatment . i
scale ;
(gm) (cm)
=
NLW. W. Mean N.W. W, Mean N.W. W. Mean N.W. W, Mesaan
Temp .
o @ ww o PRV I I 3.2 2.7 | 3.0 9.8 13.5 | 11.7 0.5 0.5 G
10” S8 OBTENE R 1.4 s V2.0 tizee faraa | 1200 0.6 0.1 (.5
25° 26 v bana 1.9 2.2 | 2. 9.u 7.9 8.7 0.5 oo 9.8
Mean 36 1) i,? 18,6 2.3 9.9 2.3 10.7 10.8 10.8 0.5 iY.6 [
L.%.Dh. at N.,05 0.0L 0.0% (re )L 0.05 Q.01 O.0b 0,01
For wounded - - N.S. NS, N.S.  N.S. N.G. NG
Temp. - - 0.4 0.6 N.5. N.5. N.S. N..o
TYW. - - N.G. N.S. N.S, N.5. N.S. ML
% ¢ Y =z gcales seperated from freshly dug bhulbs




cont.able (25) Effect of wounding and temperature on the propagation of Lilium longliflprum. Thunb

by scales

Season(1979)
Trestment % Survival scales No. of bulblets/ t. of koo bulblets piameter of a bulblet
‘ scale
(gm) {om)

N.W. W. |Mean | N.M. | W. Mean | ¥.¥. W. | Mean | wW. | V. Mean

29.4 53.7 | 1.6 o.4 | 0.9 0.7 8.0 8.9 8.5 0.5 0.6 | 0.5%

29.4 29.6 29.5 § 0.7 1.7 1.2 10.9 29.7 20.3 f 0.5 0.8 | 0.65
_ v 1

su.n | 66.9 | 60.7 1.2 | 1.6 1.4 9.1 6.1 7.6 0.5 0.5 | 0.50

37.7 50.1 | u3.9 0.8 § 1.4 1.1 9.3 .9 | 12.1 0.50 | 0.63 ] 0.57

L.S.D. at 0.05  0.01 0.05 0.08 0.05 0.0} 0.05 0.0l
For wounded - - 0.u 0.6 2.9 4.2 0.086 0.08
Temp . : - - _ N.S. N.S. 5.3 7.5 0.07 0.10
TXW. - - N.S. N.S. 8.6 12.3 0.1 0.19




Waundgd'sdklel Unwounded scales

Photo (4) Effect of wounding on scale

propagation of Lilium ongiflo;ﬁ!
Thunb.w
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propagate from cuitings wounded and treated with Hormo-

Root C (IBA) at 5000 p.p.m.

2= kffect of tecmperature ag a pre-ircztment of wounding

Data in Table (2%) show that in {1978) storing
TLilium bulbs a week before wound applicaiion at 10°C
reaulted in the higasst percentage of survival scales,
In the aexi year (1979) storing bulbs at room tempera-
ture at (25°C) gave the highest percentage of survival

ccales.,

denerally scale wounding following any of ihe
tcaperature trestuments wés vetter in increasing the sur-
vival scales. In many cases, as shown in Table (28),
ctoring the bulbg at 1u°C, pefore wound treatment was
cfiective in increasing the number sweight and diameler

of the produoed bulblets.

Godden and Watson (1962) useu (70°%) to etudy
the bulblet developmesnt on fhe outer ccales of three Liliua
cultivars. They Practised wounding ae a factor and they
foand that bulblets, which were derived by tne simultan-

cous division of the cpidermal and sub-epldermel cells




- 121 -

II1I- Effect of Growth Regulators and Tempersture on the

Propagation of Liliua longiflorum. ihunb by scalecg:

- P

1~ Lffect of T34 3

a) Percentuge of survival scales:

Table (26) zhows that, in (1978) +the application
of Iia as 100 or 150 P.p.m, -increased the percen-
toze of tue survival scales, The nexi de¢ason, scales
from bulbs storsd at 10°C or 25°C aund treated with
Isd as 150 and 100 P¢P.s, respectively, zave +the

nigheat percentazes of survival Scales,

In both sessondy, it seemed that the storing fempe-~
rature pad a promising effect on increasing the percen-
teges of the survival scales as compared with scales

~separated from frechly dug bulos.

b} Lumber of bulblets per scale :

In both seacons the average yield of bulblets per
ccale inoreased due to IA4 applications (Table 26 )ph5t> 8. In
(1978) all concentrations of IAs  were effective, ang
the increases in the number of bulblets over control

were significani,




e ——————

Table No. 26 Effsct of JXAA and Yemperature on the propagation of Liljum
longiflourm. Thunb by scales. . :

1 _ 1|
Treatments Percentage of survival soales . . Number of bulblets / acale
Season V : 1978 1979 . 1978 L9979
o g o o ol " o * o
Cona P, “ 0 107 257 [ Mean ] c® | 10° | 25° |Mean ] © 10°125° IMean | ¢® | 10° | 25° | Mean
0.00 34.3] 35.9¢ 39.0]36.4 75.3} 83.7 62.8 73.931.25 |1.38 {1.22 H.MD 1.2 Jl.u6 |1.25]1.32
100 39.4 1 394 wu.6]ul.1 | u6.2( 67.0487.7| 67.002.08 |1.88 |1.98 |1.98 |1.92 |1.59 1.4812.66
150 . 42,0 49.7] 66.u|52.3 { 37.8] 97,7 5¢.3| er.ufr.72 |2.25 {1.70{1.89 J1.u8|2.72 | X.28] 1.49
200 u9.3t u7.1| 39.5|us.3 } u2.0] se. 4 s8.7] s3a.aifr.es }1.92|2.05])1.e71.58]1.82) 1.48] 1.63
Mean - u1.2] u3.0] w7.5{u3.9] s0.3] 4.4 67.0] €3.6]1.68{1.86 |1.7u]1.76 J1.56] 1.65] 1.37 1.52
- . _ . - b -

L.8.D. at 0.05 0.0l 0.05 0.01
For 1+ IAA o.16 0.21 .8, ¥w.3.
Tomp . N.8, N.5. N.8,  N.S.
K8, N&, N.S. N.§,

IAAL X temp




cent. Table (26)

Effect of I.A.A. and temperature

longiflofm. Thunb by scales

on the propagation of Lilium

Nunber of bulblets / scale

Treatments Percentage of survival scales
Season 1978 19789 1978 S I _lwr ..o-.mﬁa..lé,f ]
& L+ Q o] [+ ] o]
Conc.P.P.M, Temp. | & ¢° HOP 25°| Mean| ¢ | 10°| 25° {Mean | ¢ 10°{25° | Mean | ¢ 10° | 25° | Hean
0.00 21.7 (12.5 [19.3 17.8 |23.3 |1u.4 (22,6 | 20.1 J0.92 ]0.58 [0.85] 0.78| 0.98| 0.61| 0.95] 0.8s
100 19.0 {17.8 |14.4 p7.1 |24.3 |2u.3{16.1 | 21.6 [0.58 [0.55 [0.53| 0.55 | 0.0ty v a7 | u.eu | 0,81
150 15.7 |15.4 ' 9.9 13.7 [17.3 [15.9}13.3 | 15.5 |0.51 }0.60 [0o.u9}0.53]10.5910.6110.6810.60
200 18.7 |20.9 | 8.5 {3A.0 §25.3 {21.514.2 | 20.3 | 0.61| 0.51] o.u8l0.53 fo.870c.70 |0.53 |0.72
Mean 8.8 [16.6 [13.0 WHm,w 22.6 {19.0 [16.6 | 19.4 |0.66 |0.56 {0.58 |0.60 |o.82}b0.69 [0.72 |0.74
L.S.D. at 0.05 0.01 0.05 0.01 0.05 0,01 0.05 0.01
For : I.A.A. N.S. N.S. 1.31  1.78 0.06 Q.08 0.0% 0.07
Temp. 2,09 2.85 1.47 2.0 0.017 0.023 0.03 0.0u
I.A.A. X temp N.S. N.S. 2.3  3.u5 N.S. N.S. 0.10 0.14

Scales seperated from freshly dug bulbs




(1) Sealea from bulbs gtored
at cold temperature
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(2) Scalss from bulbs atored
at room temperaiure

(3) Scales from freshly dug
bulbs

Photo (5) Effect of different concentrations sf IAA on
pre~treated buld seales of Lillum longiflorum.
Thunbe
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In both seacons, storing bulbs hcfore Ii4i itreat-
aents =t 109C resulted in more numbeor of bulblets
ner acale as compared with the other trecztments. The
noat sultatle concentration of IAA 1n this case was
150 p.p.m.,, when bulbs were stored at room temperature
(25°C), the suivcble concentration of Isai was 200
OePomey and for tihe freshly dug bulbs ‘100 P.P.m, Wa:c

the sdegquate concentration .

Similar resulis .n the effect of Ii4 on propaga-
tion were reported by Hackett (1969), wiho found that
the adaition of lia 1o agar media for bulb scales of

Lilium longiflorum promoted -bulbletsformation to a far

extent. slso, nassen (1976), reporied that bulbleis

formation on stem cuttinge of Liliuwm longiflorum Thunt

was encouraged by both Iada and IB4 each at 50, 100,
150 p.p.me &lso, he adaed that increasing the levels
of IAh and IBA up te 100 p.p.;s, Iincreased 1o a
far extent the number of survival cuttings which formed
pulblets. Whereas, Kukulezanka (1969) demonstrated
that JIaa at ceriain concentrations stiaulatied the
develooment of itne first root at the bace of newly for-
wed corms of freesis, MNanda et 21., (1969), found that

the exongenous application of IAA and I1BA enbanced the
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rooting of inverted cutiings of Ipomoea and Hdibisdus
DD While Chakraverty (1970), revorted ithast all
concentrations teated (7, 10 and 100 p.pim.) of IBA,
las  and Dbhs improved rooting of hardwood cuttings of

3ougainvillea ep. In (1973), Okkawa reported that

Isa (0.5%) incressed the rooting ability of ross cut-
tings. wsansour ¢t al. (1975), reportcd that Ia4 at
2U~200 pePem. stimulated rooting of carnation cuttings
and this effect rose with IA4 concenirations. Lipecki
et al., (1976), <found that IBA and Lii stimulated
rooting of Black currsnt, Sour cherry osnd Forsythia,
vavies et al. (1978) , demonstrated that IBA3NAA
and IAA stimulated advantitious rooi Fformation in

mature siem outiinzgs of PFicus pumils. Merganov (1979),

stated thalbest rooting was obtained in softwood cut-
iings of some Sourcherry cultivars tresated with Ias at

100 mg/l. or IBA at 25-50 mg/l.

rost (1959), on Lily stated that high temperature
(70°F) favoured bulb formation on the scales. While
Ufadd et al. (1973) sttempted scale propagation at
intervals from April to sardh and held at 20-259C found
that ths scales were usually formed bui taey did not

cevelop well . When low tempekature treatuments were applied
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to sceles or bulbs before propagation bulbleta formed
at all seasons, The opiimal itreatment wes at C-5°C for
4-8 hours. wsetsuo (1977), revealed thst the leaf

development of Lilium longiflorum increased with the

cnilling duration and was greater for bulblets develorped
st 259, Gatsuc and arisumi (1977), also mentioned

that the bulblet of Lilium longiflorum wes slightly

earlier with a c¢hilling period of 4-5 weeks rather than
1, 2z, 3 weeks., isnsour (1968), reported that the

sreater development of freesia corms wae attained at low
temperature, £sachi, (1964), geashi st al. (1964),repor-

ted that in Begonia evansiana tubers will form even with

out short photoperiods if low night teunperatures are

given,

¢) Vieight of 100 bulblets 3

The data in thc same Table (23) revealed that
Isa had a reducing effect on the weighi of bulblets
witich Formed on scales from bulbs previously stored at
25°C., This was true on both aessons, the decrease was

significant in (1979).
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+he application of JIAA as 100 » p.m. on the
ccales of bulbe previously stored 2t 10°C considerably
ineressed ithe weight of the new formesd bulblets, This

incresse was significant in  (1979).

Temperature of store wehther cool or aigh had bad
influsnce on ihe welght of the prodgced bulblets as
chown in Table (26). The freshly dug bulbs carried
heavier bulblets than those stored. Jimilar results on
the effect of temperature on the produced bulblets were
reported by Uteda gi al., (1973). They found that
when the scalea were held at 20-25°C, bulblets were
usually formed but they did not develop well. When low
temperature treatments were applied to scales or bulbe
before propsgation bulblets formed at all sessons; the
optizal treatment wee at 0-5°C for 4-8 hours. However,
Tuyl (1979), found that prolonging the werm treatment
pcricd from 6-12 weeks and raising the temperature from

239 tp 30°C +trebled bulb production from scale.

d) Diameter of o bulblet :

In both sessons,data in table (26) concerning the
disweter of bulblet, show thet Iis =pplications reduced
the Gismeter of the bulblets the decreasec were statisti-

cally sigunificant.
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The samne trend was clear with the sioring tempera-
tures wihich resulted in smaller bulbleis z& compared

with those produced from scales of bulbs freshly dug.

According 1o the results it cen be councluded that
for higher production of bulblets, 144 may be applied
as 100 p.p.m, £Lfor scales from freshly dug bulbs, 150
PePom. for scalegfbulbs previoualy stored at 10°C and

200 p.p.m, for tiose from the 25°C aiored bulbs.

ihe action of ZIA4 1in this respect was demonstra-
ted by the reports of Hackett (1969), wio found that
the addition of Isa +to agar media for bulb scales of

Lilium lopgiflorum promoted bulblet formation to 2 farx

extent aad Hassan (1976), who found that bulblets

formation on stem cuttings of Lilium longiflorum. Thunb

was encouraged by both Ida and IBA each st 50, 100

and 150 p.pim.

In this respect, Thi-mann and Went (1934) showed
that s~Indole acetic acid (Iaa) cstimulates the forme-
tion of adventitious roots in pea sten segments, but
knowledge of tne mechanisms of rhizogenesis is atill
fregmentary, It has become clear that auxin one of the
differcent factors iniluencing vegetative regeneration of

plants, bDesidec ithe nutritional and environmental




influences the plant faciors such as age of tissue,
Juvenility, degree of lignification affect propagation
(Gartman and Kegter 1959). 'ﬁumeroue endogenous and
exogenous compounds (reviewed by Hess, 1969), also
sffect propagation,

Some other iavestigators as (Peraqwist, 1966,
sastin, 1966, Gircuard 1969, Fadl =nd Hartman,1967),
meniioned other phenolic compouhds which have a great

role in propegation. There is at precent no clear
understanding of the function of tiiese substances in
adventitious root formation. The existence of auxin -
phenol rhizocalins (B3ouillenne and souillenne 1955)
remains on open question, as does the lmportance of

the IiAd-aparing cifects of phenolic compounds.

Some aspecte of current plgnt propegation practice
indeed suggest thet eibylene is involved in the rooting
of cuttings. <reatuwents which stimulate root formetion,
cuch as suxin application or wounding, are known fo
gtimulate ethylene productioh. In (1933) Zimmermann
and aitchcock showed thet unsaturated hydrocarbon gases
cause aerial root production in several herbaceous aﬁd
woody species., With lateral rodt formaiion, however,

recent work by Radin and Loomis (19§9) has shown that




ethylene inhibits the formation of adventious primordia;
Finslly, +there may be significance in iie fact that
some of the phenolic compounds wiich stimulate rooting
hiave been implicated in the regulation of e¢thylene bieo~

csynthesis (Yang, 1967).

On the other hand, the Dbilo-cffect of IAa, thouga
not clear, was stated by come other investigators., Ii
nas been known for wany years that when S~indole-acetic
acid (Isa) ie applied to the stems of bean planis,
metabolities tend 1o accumulate at the poiant of hormone
application so thot there is an increase in the content
of protein and starch at that point (uitchell and
isrtin, 1937; Stuart, 1939). Since, in these early
sxperiments, thc hormone was allowed to act for seve-~
ral days,y during which time zrowth wac ctimulated, it
was coneluded that the effect of tne aoraone was an
indirect one, resulting from the establishment of a
iginkY at the point of application, More iecent EXPE -
rimente have shown that when Ias 1i: applied to decapi-
tited pesa stemﬁJ "Iebelled metabolitics and nutrients,
such as 14C-sucrose and 32P-orthophosphate, applied to
s lower part of the stem, accumulate at the point of

hormone application within o-8 houxs) at which time
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thsre is no visible sign of growih at the cul surface
(Davies and Warelng, 1965), It was concluded, on

arious grounds, that IAA probably acte by a rather
apecific and direct cffect upon the tranaport process
itself, rather than by the establishaent of s Wgink®,
Lowever, it iz s£till poscible taat +ie¢ application of
{he hnormone causes an jpnoreased rate oif metapolism and
biosynthesis in the neighbouring tissuces, before there
are any visible cione of growih, and thereby establishers

a2 “metabolic sinkb.

Other opinions wexeé reporied to snow that expression
of auxin activity may involve an interaction with spe-
cific proteins o other macromolecules., Siegel and
Galston, 1953, %enk, 1964; Venis, 1968). siore
recocently, interect in this field has b=en stimulated by
preliminary reporte that. in ithe prescnce of protein
ediztors, 2, 4~D (uatthyse and Phillips, 1969)and
Gytokinins (satiiyse and Abrams, 1970) are able to
cnhance RN4 synthesis supporied by jisplated pea chroms-—

t+in or DN&.
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2= Lffect of IBa

a) fercentage of survival scales

Data in Table (27) show that the best concen-—
irstion of IB4 which resulted in the highest percén-
tage of survival gcales was 200 P.p.m., about 20%
increase was sttained by +the application of this treaf.
went. although, in (1978), storing bulbs either at
L0°C  or 25°C reduced the percentage of the survival
ecales, in the next sessen scales from bulbe stored at
10°C gave 10% waore survival scales, The interaction
of T x IBin (1978) shows that the beet treatment which
zave the higheet psrcentage of survivel scales was for
scales from the fresnly dug bulbs treated with 200 P. Donl,
IBi. vhereas, in (1979), the storing at room tempera-
ture and treating the scales with the same level of

concentration gave the best resulte,

b) iumber of bulbletis per scale:

The number of bulblets per scale was increased ac
the level of IB; concentration was ineressed up to the
200 p.pe.m. This concentration wes the begt in the two
geasons although the level of sigmificance was not rea-

ched (Table gT}. Storing lemperaturec seemed to



Table (27}

lonpiflorum.

Effect of JTRA

and temparature

Thuuh by scales

on the propagation of

ilium

i e ——

bulblet in (om)

reatments Weight of 100 bulhlets in (gm) Dianeter of @
Season 1978 1979 1978 18709
L-] -] L J o
Conc.P.P. ). Tow. | & ®| 107 25°| Wean ® | 10° ]| 25° | wean ® | 10°25° [Mean]| € 10° | 25° | rean

0.00 55 | 7.112.9 £ 2 |15.1 |16.8 | 11.9] 14.8 0.23 0.26 | 0.27 | 0.25 | 0,79} 0.63 | 0.60 | 0.68
100 3.9 | 4.2 |5.7 b.6 |18.4 Ho.i 8.3| 12.5 |0.29 |0.35 [0.37 | 0.34 }0.67 0.60 | o.u9}0.59
200 (1.2 7.1 {5.8 79121, 7.3faf1sn 0.50 lo.3s o0.37]o.u2{0.83 0.4 ]0.18 0.48
250 14.7| 3.8 |9.3 9.1 |8.1 21.4 14.5] 4.8 {o.u8 }0.33 10.50 o.us |0.77] 0.79] 0.68]0.75
Nean 8.7] 5.6 |5.9 6.7 {15.9 | 1.4 11.5| 13.8 |0.38 0.33 |0.38 |0.36 | 0.76| 0.62] 0.49 0.62
L.S.D. 3% 0.05 0.01 0.05 0.01 0.05 0.0 0.05 0.0
For t 1BA 1.05 1.u3 N.S. N.S. 0.0t 0.06 0.04 0.05
Temp 0.85 1.16 1.08 1.u7 N.S. M.S. 0.08 0.07
IBA X tewp 1.77 2.40 3.99 5.ub N.S. N.S. N.S. N.S.

wc ©

= gcales Seperdien

from freshly dug bulbs




eent.Table ( 27) Kffect of IfA end temperutwre on the propagation of Lilfum
lonriflodfiim. Thush by sosles

¥ o
Treatments Percentage of survival scales Nunber of Dbulblets / scals
vhHP- 5 W 55 ) | , 1 Phﬂ- ,
| Cong P20, = S TNl 25° €® 1 20°) 25° maan | %! 10% 25® |mean| c® | 10° »u;.JI--L
0.00 37.0 13.8/13.8 | 21.5 [ 33.7 |42.0) 25.3] 33.7 [{1.22 |0.72| 0.38]0.77 | 1.38] 1.05]1.05 [1.16
o -
100 : 18.6{ 13.8(44.6 |25.7 | 42.0 | 50.4] 42, 0of 4.8 {1.32{1.05] 2.05[1.47 | L.52} 1.82(2.02 |1.79
1
200 81.61 21.2/34.3 }139.0}42.0{50.4} 67.0| 53.1}1.62 1,32 1.75{1.50 } 1.55| 1.75[1.58 [1.63
2% 26.6/ 18.9/16.4 1'20.6 | 33.7 Ju2.0f 67.0] 47.7}{1.07 [1.05]0.88{1.00 | 1.u8] 1.55[1.u2 [1.u48
Nean 36.0] 17.0{27.2} 26,7 |37.8 [46.2| 50.3] 44.811.3111.03| 1.27(1.20 | 1.48] 1.54[1.52 {1.51
r.lvt ,.4. — L e z.-m. zomw.
For @ 1BA — N.S. N.5.
»
Temn . - — N.S5. ' .o“n
IBA X tesp — -

% Scales seperated from freshly dug bhulbs
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decerease the number of produced bulblets on scales as
sizown in controel trestuwents of both scasons, When the
bulbs were stored st the room tempersture (25°C) then
their scales trected with IBA as 100 p.Dp.i. €2ch scale
carried more thaii two bulblets. Alzo, promising results
were noticed with tihe scales of bulbs stored at 10°C
when treated with IBA as 100 p,pem. &0, it can be
stoted that the treafment of IBA 1s dependent on the
previous storing tecmperature. Choosing tiae method of
propagation mist be relaied to the faeilities s=tated
before. @imilar recults were repoxrted hyYoung (1967),who
ghowed that IBA etioulated bulblet forwation as well

as the root system on ireated scales of Lilium speciosum

whereas,Utadaet al. m,){menii‘oned that the scales of

Lilium longifloruwn which were held at 20-25°C and

dipped in Iiay IBA, 2,4-D, G4 and BaA solutions
did not enhance tiie formaiion of bulblsts from them.
While gassan (1976), found that bulbleis formation on
stem cuttings of iLilium longifiorum. Thunb was ehcoura=
ged by both IAA ond IBA each at 50, 100, 150 p.p.m. e
also found itnat increasing the levels of IA4 and IBA up
to 100 p.p.m, increaged 1o different cxtent the number

of survival cutiings which formed bulblets.
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 The effect of temperature on &cale propagation wae
stated by Utada et al. (1973), they found that when
tae scales were hcold at 50-25°C  bulblels were usually
formed but they aid dot develop well, When low tempers-
sure treatments were applied to scales or bulbs before
propagation pulblets formed at all scalolos the optimal
trectment was at 0-5°C for 4-8 houra. ratauo (1979),
in his etudy on the éffecn of temperature on leaf cmer-
scnce of scale bulblets of Lilium longiflorum found that
1eaf acale development on the scale bulblets was greatex
in light than Jdaxknecs, and greater efter previous treat-
sent at  15°C  than 2t 25°C, In darknese wmost leaf
ccale development occurred at 10°C¢ the best Leaf scale
development appeered to follow initial treataent at 15°C
and subsequent treoiment at 10-129 ip light. Whereac
uetsuo  (1977), <Lound that leaf development of Lilium
long: florum increased with the cnilling duration and
«as preater for bulbletis developed at 25°C, Maisuo
.nd srsumi (1977), also found that the leaf smergence

of scale bulblet of Lilium longiflorun was slightly ear-

lier when the chilling period was 4 or 5 weeks ratner
than 1, 2 or 3 wecke. In  (1978), bhatsuoc et al. found

that hot water ireatment before sealing of large pareni
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vulbs of cv. 4inomoto Lily jncreasad the rate of leaf
znergence of gcale bulblets produced on scales from

these bulbs with ccaling in the light.

c) ieight of 100 bulblets 3

The weight of 100 bulblets was cignificantly inc=
veased with the high concentrations of 1BA treat-

ment as 200 and 250 Ppep.m. 88 chown in Table (2h.

The storing temperature at 10°C scemed to be
helpful in increasing the weight of ihe produced bulb-
1cts. The least weight of bulblets for control scales
was found with tie scales previously =jored at tiae room

temperature.

On the other side, it 1s clear thoet the vest treat-
ments which increaced the weight of bulblets were the
200 and 250 PePele IBA applied ©on scales from
freshly dug bulbs. These results agrce with those obtai-
ned by Utade gh al. (1973) and Tuyl (1979), on Ldlium

longiflorum.
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d) Diameter of bulblets ¢

Data presented in Table (27) demonstrated that

the appliecation of I44 on bulb scales of Lilium longi-

fiorun increased in most casss~ 1ine dlemeier of the
bulblet. This was particularly clear with the 200 p.p.m.
concentration waich gave significani increase in 1thie
respect. This was %rue in both seasons, The temperaturec
0¥ th:z store is of less importance on dnereasing the
dismeter of tne bulblet. Photo (6) showsthe effects of

IB4 on bulblets form=tion on the scales,




fyou hilbs atareé

(1} gcales
d temperatuxe

at col

galesd fy oW wmilos stored

(2) 5
mperabure

aty rooum Le

t of iifferent
p soalesd of L

wffec

Photo (6)
pre-treated pul

Thunb .
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2~ Bffect of Roptones

a) Porcentage  of survival goaled:

'Raotoﬂé application had slight effect on increase
ing the percentage of gurvival bulblets as shown in
Tabie (28). GConcerning the previous gtoring tempera—
{ure effecw, the resulis of the twp seasons showed

different trends

v) Number of bulbletd:

Goncerning the number of bulblets formed on &
cale, data in Table (28) show insignificant effect for
rootone application. Howefei, in (1978) “the wstoring
temperatures significantly decreased the number of

produced Milblets on the scale.

In both scasong,; the application of a Rootone
cininized the number of bulblets per sacale of the

previously stored bulbs at lew or high temperature




Table = . hnwu Effect of wrootone and temperature on the propagation of

Lilium longiflorum. Thunb by scales

W : Season 1978

m Treatments % Survival scales No. of bulblets/scale Wt. of 100 bulblets Diameter of a bublet
_
m {gms ) {cm)
, nc. P.P.M.
, 0.0001 2000 Mean Q.000 2000 Mean 0.000 2000 Mean 0.000 2000 Mean
W Temp .
¢® | s1.8 |3u.3 j.33.1 | 2.8 2.3 2.6 | 19.2 |16.3 |17.8 0.62] 0.55]0.50
10°%¢ 49.7 |21.5 | as5.8 1.2 1.6 1.4 | 184 | 9.9 aiu.2 0.66 | 0.52] 0.59
| Mmoo 29.1 35.6 az.u 1.7 l.6 1.8 9.2 15.1 12.2 0.u49 0.57]0.53
| Mean 36.9 [30.5 . | 33.7 1.9 1.9 } 3.9 |56 3.8 41,7 0.591 0.5540.52
| r.m.uh at i - - 0.05 0.01 - 0,08 0.01 0,08 0.0F
W For rootons - - N8B, N.5, N.§. N.B. N.8, N.S.
Temp. . - - 004 0.8 N.$,  N.S. N.8. N.S,

’ﬁ ™ - - z-ut zo.- z-.. z-“- ‘-- l-.“-




Cent. Table (28) Effect of rootone and temperature on the propagation of

Lilium longifiourm. Thunb by saslea

Season 1973

w Treatments % survival scales No. of bulblets/scale | Wt. of 100 bulblets Diameter of a bulblet
: (gm)

0.00 2000 Mean | 0.00 2000 Mean 0.00 2000 | Mean .00 2000 Mean
“ .
: o © 29.4 29.4 | 29.4 | 0.5 1.1 0.8 |18.0 8.2 { 13.1 ] .80 |} 0.u5 | 0.63
! 10°¢ 41.7 5.5 | 50.1 | 1.5 1.0 1.3 |l19.9 15.9 | 17.9 | 2.6 | 0.63 | 1.62
ﬂ 25°¢ 50.2 29.4 {39.8 | 1.2 0.7 1.0 |19.2 9.6 | 1u.u , 95 | a.se | 0.75
| Mean 40,4 39,1 |39.7 | 1. 0.9 1.0 |19.0 11,2 | 1s.0 ] t.us fo.ss } 1o
w L.S.D. at - - . 0.05 0,01 0.05 0.0l 0.05 0.01
m For Rootone - - N.5. N.S. 4.1 5.8 0.17 0.24
| Temp. - - N.S. N.S. N.S. N.S. N.S. N.S.
‘ RXT - - N.S. N.S N.S N.S N.S. N.S.

fl.IllIlInlII|||J
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¢) Weight of 100 bulblets :

Results in Table (28) concerning the weight of
bulblets show that Rootone application decreased the
weight of the bulblete formed on the scal:s. The dec-

rease was silgnificent in (1979).

In (1978) the untreated scales from bulbs stored
at - 2550-'and ihe Rootone treated oncs of the 1¢°oC
showé& remarkable decrease in the weight of the new
formed bulblets, In (1979), different results werc

obtained,

d) Diameter of a bulblet $

In both seasons, the diameter of the bulblet for—
med on the scale decreased due to Rootone treatments,
The difference in this respect was significant in(1979)

& shown in Table (28).

3toring the bulbs at 10°C before planting their
scales seemed to incrcame the new formcd bulblet, this
trend was more clear in the results of (1979). “hoto
(7) show the influence of some Rootons copcentrations
on producing bulblets on the scales from bulbs previously

stored in cool or high temperature.




(1) Scalea from bulbs stored
gt cold temporature

(2) Scales from bulbs stord
at rocom temperature

(3) Scales from freshly dug
bulbs

Photy (7) Effect of Rostone ea pre-treated bulb gcales
of Lilium Jengiflorum. Thunb
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It can be concluded that the growth regulatersg
applications benefited the propegation by scales. Indole
putaric acid, sccmed te have similsr zction as IAA.
Its action was wmore dependani on the pre~treatment of

tine bulbs used in the propagation.

nootone was helpful in propagation especially in

increasing the new formed bulblets,
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III- Bffect Bf nutrition on the growth and flowering of
Iilivm longiflorum. Thunb.

1) Vegetative growth

a) Mean number of leaveg per plant:

Data in Table (29) show that the high level of
nutrition (83) resulted 1n the most number of leaves
carried on plant. In (1978), the increase 4n the
number of leaves per plant was about 24.4% over ithat
of the medium level(Sz) and 39.2% over that of the
low level (Sl). These 1increases were significant.

~Algo, the medium level of nutrition gave more leaves
ap compared with controi plants (Sl). The differences

also were gignificant.

Theae resgults show that nutfition had great
influence on increasing the number of leaves which
might Be due to the more supply of different mincrals
needed by the plants Similar results were reported
by Boodley (1962)j who found that Croft Lily fertl~
lized with Hoagland!s solutish produced the greatest
amount of linear growth. Aldo, Kosugi and Kondo
(1961), reported =~ that N fertilizer resultecd
in gignificant 4nerease in  the number of
gladiolus leaves. Whereas, El-Gamassy et al.

(1974) with Amaryllis found that the application




Tahh.(zg) Effect of different levels of nutrition oo the °

Lilium longl_flqrum. Taunb  ( Flowering size bulbe!

Season(lg'fa)
Level of nutrition
Leaf / plant
§ 1 2 S 3
2. Mean mamber 0f leaves 1.2 3g.8 51.3
b. Mean weight of leaves ( gm) 19.4 1 28.6 | u3.9
G. Mean length of 2 lear (cm) 10.7 ] 12,0/ 13.%
d. Mean w idth of a leaf @n) 1.8 1.8 1.8
Season(w?g)
a. Mean zumber of leaves J8.y 35.2 | 3l1.s
b. Mean weight of leaves (gm) .87 15,7 17.0
¢. HMean length of 3 leaf {cw) 7.8 8.4 3.1
d. l&ea? width of a leaf (cm) l.% 1.5 1.5
,
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of fertilizers at the high rates of ¥ and P with or
without potassium increased the vegetative growth ang
the nitogen resulted in increasing the number of

leavesg.

In (1979), nutrition levels did not show the
3imilar effect on the number of leaves ag in (1978),
The data ghowed that the high level of nutrition |
decreased tre number of leaves but the deecreases were

tnsignificant.

In that season, the deersaces may be due to the
tnusual high temperature which prevailed during Marchjt,

end April in A.R.E. (P.N. Table (I) in Appendix)

Nean weight of leaves per plant:

The mean weight of leaves Prer plant was iacreased
88 the nutritional level increased (Table 29) +the
lncrease was significant. The mast increase was
attained with (33) level of nutrition which gave 43.9gm
leaves/plant while the low nutrition level (Sl) gave
13.4 gm leaves/plant. Although the intrease in (1979)
wag lnsignificant, The mean weight of leaves per
plant was lower than in (1978), this was due to the
effects of unusual high temperature during March and

April (15&0)., (P.N. Table (I) in Appendix).




Table !m]o Effect of different

flowering

levels

of putrition
" of lilium Longifloum.

Season 1978

Level of nutritios

. L7//

_* Flower characters &
P ) $11 8.2 $ 3 For
a. Mean length of flower.stalk (cm) 0.7 | 4.7 |96.3
b. Total weight of flower stalk (gm) 33.3 40.8 |53.3
¢. Mean fresb weight of the bare stalk (gm (11.7 19.1 {30.5
d. Mean circumfrence of flower Astalk (cm) 2.4 2.3 | 3.0
e, Mean diameter of flower stalk (cm) Q.6 0.6 | 0.8
f. Mean number of flowers per stalkx 1.5 2.6 | w.l
g. Meap weight of a flower on the stalk (gm| 9.6 B.7 ]| 8.4
h. Mean length of flower trumpt (cm) 18.5 16.5 }17.1.
1 Cross trumpt diameter (cm) 16.1 12.1 u.-z',-
j« Bean length of flower peduncle (em) 5.9 5.4 | 6.%




Cont. Table (30);

of Lilium longif ourm.Thunb

Effect of different levels of nutpition on th

Season

1979

Level of nutriticn
Flower characters
$1 |52 §3  (For
&
a. Mean length of flower stalk (cm) u3.8 . 45,4 | u43.4
b. Total weight of flower stalk (gm) 27.7 § 28.9 | 28.1
c. Mean fresh weight of the bare stalk (gm) | 10.6 | 10.% 10.9
4. Mean circumfraece of flower stalk {cm) 2.3 1 2.4 2.5
e. ﬁaan diameter of filower stalk (cm) 0.6 5.6 0.6
£. Mean number of flowers on the stalk 1.8 2.0 1.9
g. Mean weight of a flower on therstalk_(gm) 11.5 1oi1 ' ‘é.a
h. Mean length of flawer trumpt (em)} 18 16,5 ] 16.4%
i. Crpss trumpt diameter (cm) 13.9 | 13.4 {12.8 .
j. Mean length of flower peduncle (cm) 6,6 5.8 6.1
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gimilar results were reported by Roberts et al.

‘€194, who reported that leaf weight was more res-
pongive to ¥ and P autrition. Whereas, Kosugil (196C)
Kosuzi and Kondoe (1960), Kosugl and Sano (1961),
stated that fresh weight of gladiolus top was in-
creased with nitrogenous fertilizer. Also, El-Kadl ard
Reatal (1968), reported that the highest fresh ané
dry weights of freesia leaves were obtained by apply-
ing the highest P level with any oFf three K levels.
Mohamed (1975), found that heaviest fresh and dry
weights of Narcissus leaves resulted from plants
treated with the low fertilization level in the

first season then followed Dby high fertilization in
the next season. while, the least fresh weight of
leaves resulted from plants‘of the low fertilization

level in ths two sucoesgsive ®easons.

Mean length 0¥ s leaf:

Data in Table (28) show thet the high level of
putrition (Sl) resulted in longer leaves. The ince
rense was significant as compared with (Sz) and(Sl)
such increases in the leaf length may add to the

beauty of flower stalk.
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Simular results were osbtained in (1979), but

the increase was not significant.

d4) Mean width of a leaf:

The width of the leaf was slightly affected by the
different levels of nutritisn as ®hown ~in Table (29).
The increases in this respect were insignificant in
both seasons.

2) Flowering;

a) Mean lenzth of flowef astalk:

Date in Talbe (30) and Figure (12) show that the
increase in the length of flower stalk was encouraged
with increasing levels of natrition. In (1978), using
the high level of nutrition gave gignificant increasge
in the flower stalk asg compared with the low level,
Insignificant increases in the lengths of stalks of

(Sq) over those of (S,) (medium level) were true.

In (1979), the aveyage lenythsof flower stalks
were 27.7, 28.9 and 28.1 for Sl’ 82 and S3’ regpecti-
vely. The lengths were far shorter than thoge produced
in (1978) and did not show the responsive effeet to

nutrition. This was due to unusual high temperature
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which prevailed during the spring season 1980 and
perbapg stopped the advancing of the flower growth
(P.N. Teble (I)in Appendix).

Similar results which showed that the high
levels of nutrition and fertilization increased the
flower stalks, heads or spikes of bulbous plants
were reported by Kosugl and Kondo (1960)and 1961),
on gladiolus Roberts et al. (1954), on ILilium

longiflorum Biugamsésy et &L.(1974), b5n Hippeaatrum
vittatua, Jana gh al.: (1974), om Dat’da  ang

TYuberose.c houshan et al. (1978), on Hippeastrum

vittatum.

Total fresh weight of_;;ower stalk:

It is clear from data in Table (30) and Figure
(12) that the high level of nutrition resulted in
more fresh weight of flower sialk as compared with
the medium or low level. The lncrease, in this
respect exceeded dwice that weight of the contrﬁl
plants (Sl). Algo, the medium level (82) gave
heavier stalks than control. It means that nutrition

wag very important in improving the flower quality

of Lilium longiflorum.
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In the second season as ghown 4n the same Rable
insignificant increase in flower atalk's weight
stopped at the medium level of nutrition (82). This
might be due to the high temperature effectsg which
prevailed guring the second seasmon reflecting on

bad growth (P.N. Table (1) in Appendix),

Numerous investigators gave sgimilar results
indicating the'reaponse of bulbous plante for nutri-
tlon. Among those Boodley (1962), ang kiplinger
et al. (1972), they found that mll the plants of
Ace, Nellie white and Nop. 44 Lily evs which were
grown with osmocote (18-9-9) o llag Amp (7+~40-6)
8low-release fertilizers incorporated in the goil
mixture before potting produced saleable quallty,
but those which received further fertilizers gave
the best plants and flowering. Whereas Powell
et aly (1975), reported that slow-release fertilizer
incorporeted at pottirg of Easter Lily-Nellle white
and regular applications of soluble fertilizers gave
good results. Garibaldil (1964), El-Bakly (1966)
and Mohamed (1968) stated that NPX fertilization
resulted in the longest splkes of gladiolus.




- 157 -

c¢) Mean fresh weight of the +<mre stallks

In the same Table in (1978), the same trend
was noticed on the weight of thz bare gtalk which
increased significantly with the increasing le?el
of nutrition. The percentage of increases with (83)
treatment reached 61.6% over the low level of

nutrition (Sl).

In the second season, there was slight insigni-
ficant increase with the same treatment (83) as
compared with the other treatmasntss These results
agree with those obtalned by Losugl (1960), Kosugi
and Xondo (1960), Kosugi and Sano (1961) on @ladislus.

é) Mean cirgumfrence of flower stalk:

When the circumfrence of the flower stalk wag
measured at base, middle and upper portions of the
stalk, tihe highest level of nutrition gave the
greatest mean of circumfrence as compared with the
two other treatments. In (1978), the increase in
this respect was significant.

The same trend was noticed in (1979), but the

increases were ingiginficant (Table 30).
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o) lean dismeter Oof flower stalks

)

In (1978), concerning the diameter of flower
stalk in the prementioned portions, data in Table
(30) indicate that hlgh nutrition level significan=
tly increased i1t. This was not clear in the

results of the gecohd seagdne

Generally 1t can be cohcluded that high level
of natrition resulted in more— vigorous flower
stalks of Lilium longdfiorum. These results are 1n
agreement with those reported by Boodley (1962),
on Croft Lily, Kiplinger gt al. (1972), on Ace,
Vellie white and No. 44 L4ly cvs. Amaki and
Hagiya (1961), on Tulip,Lemeni (1955), on @ladiolus
ang EL Gamassy et al. (1974) on Amarylis.

Mean nvuber of flowers per gtalks:

Data in Table (30) showed that the highest
level of autrition nearly gaNE:doutﬂe and treble
number of flowers per dtalk of Yhose from plants

receiving medium and low level, respectively.

In (1979), the incregses in the flower's
number were stopped at (82) and glightly decreased
with (83) and this was due to bad weather influe-

nces rather than putrition.
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Similar results about the effect of nutrition

- L4
on increasing the number of flowers were obtalned

by Roberts et al. (1964), they found that the

‘flower of Croft Lily, Lilium longiflorum were more

regponsive to nitrogen and phosphorus. Whille Welder
(1977), in his study °n manuring of Lilies, found
that the combination of 2% poly~-crecal (NPK 14-10-14)
bage dressing and 1% poly-crescal weekly application

begining about 8 weeks after planting, gave the

greatest number of flowers per plant, the highest
;number and longestlfloral trumpts but had no effet
on flowering date._lMc01ellan and 8tuart (1947),

‘Brewer (1953), Sarova (1954), Woltz (1954), Guttay

and Krone (1957), Kosugi and Kando (1960 snd 1961),
Lemeni (1965), E1 Bakly (1966), and Mohamsd (1968)
reported that NPK fertilization increased number of

florets per spike of @ladiolus plants,

Mean weight of a flower on the stalks

Data in Table (3Q) showed that in (1978) the
highest level of nutrition decreased the welght of
the individval, this might be due to the more number
of flowers carried on the stalk of the (33) treatment.
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The differences 1n thls respect were insignificant.

The same trend of results was observed in the
second seasson. The heaviest weight of flowers was
produced from the control plants. There are some
evidences which showed that the different organs »¥f
plents might differ in thier response 1o nutrition,
Aoberts et al. (1964), reported that in Croft 111y,
Lilium longiflorum, leaf and bulblets weights and
Tlower numbers were more respoasive to N and P than
was the parent bulb with its daughter or replacemant
portions. N and P fertilization changed the COMWP D~
sition or the plant,at times tias weight of leaves,
bulbs and bulblets and the mumder offlowers produced.
D1-Kadlaw] Raafst (1968) found that differnt levels of
N and P had no significant effects on freesia shoot
development, flowering, number of leaves, number of
florets per spike, length and weight of spike. Both
N and P fertilizers significantly increased the weight
of the new corms. Mohamed (1975), found that diffe-
rent levels of fertilizers in two years had . great
influences on the number of offgets, fresh and dry

welghts of leaves, number and vieights of flowering
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stalks and bulbs of Narcissus but 4id not affect

the number of flowers per stalk.

Wean length »f flower trumpt:

In both seasons (8;) (low level of nutritioh)
resulted in longer flower trumpt as compared with
either tﬁe flowers of (82) or(SB) (Table3d'Y. 1In
(1978), significan’ increase was noticed with the
length of trumpt of (Sl) as compaied with (52).
However, (83) gave glightly longer flower as com-—
pared with (82), in this respect, the difference

was insignificant. The decreames 1n the lengths

trumpts from treatments (Sa) and (SB) might be due

to the more number of flowers carried on the stalk.

Crogs tyumpt diameter:

. of

Data in Table (30) show that the lowest level of

nutrition gave the greatest cross opening of flower

as compared with (S,) or (53) levels. The decreases

in the flower diameter were itwards the high level of

nutrition. This was gignificant in the first season

and ingignificant in the second season. This may be

attributed +to the fewer flowers carried 2a the

stalk produced under the low level of nutrition,
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J) Mean length of flower peduncle:

In (1978), data in table (39) show that the
length of flower pedumcle was increased ag the level
of nutrition increagsed but these increases were

insignificant.

In (1979), nutrition levels did not show the
similar effect; high level of nutrition insignifi-
cantly, decreased the length of flower peduncles, It

seemed that nutrition had no effect on this character,

In conclusion, the results of flowering clearly
demonstrated that nutrition o7 flowerlng size bulbs
is extremly important if better quality of cut flowers
1s aimed, The high level of nutrition, in most éases,
algnificantly increased the length of flower atalk,
total weight of flower stalk, fresh welght »f the
bare stalk, clrcumfrance and dianeter of flower stalk
and the number of flowers per stalk.

3- The bulb and offsets production:

a) Mean diameter of mother bulb:

Date in Table (31) show that the high level of
- nutrition gave the largeat bulb size, the diameter
of bulb increassed as the level of nutrition increased

but the increases were 1insignificant.




Table (31) fffect of different

bulb and offsets pro

(Fio
. Le:
Bulb growtn —
)
e )
5 a. Mean diameter of mother bulb {cm) 2
b. Mean weight of mother bulb (gmi) 13
¢. Mean number of offsets 1
4. Mean diameter of one offset (em) 1
e. Mean length of roots (cm) 28.
: )
A
E
i
. a. Mean diameter of mother bulb (cm) 2.
b. Mean weight of mother bulb (gm) 16.
¢. Mean number of offsets 8.
d. Mean diameter of one offset (cm) - 2
, 4 '
- e. Mean length of roots (cm) 29.
i
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The same trend of results was obtained 1n the

gesond season., The differences among the treatmenta

were insigﬁificant.

Mean weight of Wother bulb:

It is clear from the data in the same Table (31)
that the mcan fresh weight of the produced bulb con-
giderably increcmaged with 1ncreasing the level of
nutrition. In (1979), the low level of nutrition gave
bulbs with e mean fresh welghtas 13.3 %ms/bulb9 while
the high level gave 25.7 %ms/bulb. Such increase is
about 48%., The defferences, however, did not reach the

level of significance.

Also, similar proportional increase was notlced

in the second season(l19793}

Thege results were in harmony wlth those reported
by Homeka et al. (1962) on Lilium auratum. MdClellan
end Stuart (1948), Moulton (1949), ERrewer (1953),
Sareva (1954), Woltz (1954 and 1955), Guttay and Krone
(1957), Tamura and Mega (19595, El-Gendy (1962).
Melholland and Bickford (1965), Whters (1965), and
Skalske (1968 and 1970), on Gladihlus. El-Kadiand Raafat

(1968) on Fressia, Bl-Gammassy gg‘gg. (1974, on
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angryllis Mohamed (1975)5 on Narcigsus tazetta they
concluded that increasing the levelonnutrition

resulted in incressing the bulb weight.

Meen number of offsecta:

In (1978); the hlghest level of nutrition '(S3)
gave more number of offasets than the medium level
(82) or the low level _Gsi). In the decond seasgon,
the lncreases in thls respect, were obviousiy remar ke
able with the medium level of nutritiosn. The hlgh
level of nutrition caused reduction in the number of
offgets. The mother bulbe of this treatment were
noticeably greater than the medium one. It seemed
that there was a balance between the gize of the

mother bulb and the number of offsets attached to it.

The regults in this respect agree with those

reported by Roberts et al. (1964), on Lilium longi-

E}orum who found thgt fertilizers increaged bulblet

production. Also, McClellan and §tuart (1947), re-

-ported thet NPK fertilization increased the number of

gladiolus cormels produced. While, Mohmaed (1975),
reported that the medium levels of fertilizers in

the two years lncreased the number of offsets of
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Narcissus compared to plants fertilized with low
fertilization level in the first year and was

followed by & medium level in the next year.

Megn Aiameter of one offset:

‘It is worthily to notice that there was a rele-
tion between the nubmer of the produced osffsets and
thier diametery When any treatment decreased the num-
ber of the produced offsets, suoh offsets were
characterized with greater diameters as ghown A4in
Teble (3X). In ( 1978), (Sl) treatwent geve the
least number of offsets combined with the largest

diameter,

The following season, this was also true with the
highest level of nutritton -(83). In both seasons,
however, the differences among the treatmenty were

insignificant.

No obvious trend was observed to show that
nutrition influenced the diameter of the produced

fosets.

llean length of roots:

It can be noticed that the length of roots was
affeted with nutrition levels as shown in Table (31).




- 167 -

In both seasons, a proportisnal decrease in the
length of roots was observed ag the level of nutri-
tion increased. The xhortest roots were coincided
with the highest level of aptrition, but in both
seasons, the differences among the treatments were

insignificant.

Hence, it can be concluded *that nutrition has
great effect on the bulb and offsets qualitys The
adequate nutrition Increased the diameter ang welzht

of mother bulb, number and diameter of offsets.

This ggree with results obtained by Hosaka et al.
(1962), on Lilum anratum Roberts et al. (1964) on
Lilium longiflorum Kiplinger et al. (1972), on Ace,
Nellle white and Noi 44 Iily ovs, El-Kadltwd Raasat(1945)
o1 Frecsia, Skeldls (1968 and 1970) on Gladiolue.
El-Gamassy et als (197%), on Amarylis Shoushan et al.

(1978). on Hippestrum vittatum; they shswed that

better quality sf bulb » chrm 5 bulblet, cormels

and offsets was attained with sufficient nutrition.

According to the results; it way be advised that

8 wmedium conslsted of 1 gandg: 1 peatmoss then
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supplied every two weeks with a suitable nutrition
solution as that previsusly mentioned will cover the

requirments of Lilium longiflorbm. Thunb plants.

Undiluted solution may be preferably used to attain

superior flowering of Lily plantse.
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CHEMICAL COMPOSITION

I. Effect of Nutrition of Lilium longifiorum (flowering size
pulbs) on the chemical composition.

1, Effect on the mediums

The resulis presented in Table (32) demonstrated
that after nutrition thenﬁeaium was changed to some extent
in its properties and chtmical compositisn, e.g. the elec—
trical conductivity was proportionally increased with the
nutrition levels increase. This indicated that some miner-

als especially potassium and magnesium took place.

The pH of the medlum was glightly changed twards
alkalinitys

After nutrition application throughout the bulb
growlng season, sowme nutrients lncreased in the soil:
water extract. The low level of nutrition caused increases
in X, Mg, P, HCO3 and.304. Similar effect was noticed
with both (82) and(SB) levels of nutrition. On the
pther side, the soil: water extract analysis showed
depletion in Ca and N content, this indicated that 1lily

plants hed more requirements for these wutrients.




Table (32)

Chemical Composition of the 135 soil : water eatract

of the

nedium used for growing the flowering bulb sizes of Lilium

Jongiflorum. Thunb.

E.C.
Samyple M. mhos /| PH Na K La Mg P N ECOu Cl mo#
(o] {19%
9
mw.‘ﬂ meﬁ.
Medium
Before 0 .52 T .5¢ 0.61 0.13 2.<5 2 .35 0.02 1.40 3.1% L.s0 T
Hutrition
Medin After
Nutrition V.83 7.7} 0.5 U.bl 1.60 3.16 |0 .v4 1.12 3.73 0.70 0.31
(1980)
3y
1.02 7.68 0.6J3 0.85 Z2.13 2 .98 0.05 0.98 2 .98 0.93 1.16
S5
1.24 7.76 0.61 0.37 1.16 3 .01 Q.04 0.76 3.51 o0.79 1.0
S
B )
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2, Effect of nutrition on minerals in Lilium longiflorum organss:

The results of the average dry weight of leaves, flower

gtalk ané flowers of Lilium. longjflorum in relation o

nutrition treatments are presented in Tables (33) and (34).
1t 18 clearly shown that nutrition resulted in an increase
in dry matter percentages of leaves and flowers of S, (high

level of nutrition). This was true in both seasong.

Nutrition treatments were less effective an the dary
weight.of the flower stelk. Concerning the mineral percent-
ages in the dry natter of the prementioned orgensa, the
nitrogen percentages were increagsed in the d4ifferent organs
with the inereasing level of nutritlon. The flowers con-—

tained the highest percentages of nitrogen.

In boih sessons, the minefals P, X, Ca, Mg and Fe were
not considerably affected due to the nutrition levels varia-
tion, except with puosphotus which increased in the flowars
with the increasing of nutrition level. Generally, the
organs of flowerg differed in their percentages of the

dotermined minerals as shown in Table (33) snd (34).

Data in Table {34) indicete that the medlum level of
nutrition gave the higheat percentages of dry matier in

bulbs ag well as N, P and K percentages in the dry mattere.




ﬂuﬁvo znuum_ Effect of putrition on the

chemical compostion of plant organs
S .
of Lilium HORPWHOHF!. Thunb. mo-nosb.oqmv
Plant Level of Dxy N P K Ca Mg Fe
matter
organs nutrition :
% % $ ) $ ] P.P.M.
§1 12.94 4,71 0.24 1.88 1.2u 0.1%6 305
s 2 12.01 4.92 0.21 1.90 1.28 0.17 325
LEAVES .
83 14.86 5.17 0.27 1.87 1.31 0.15 24
FLOWER s 1 21.67 1.74 0.20 1.48 1.37 0.15 220
_ 8 2 20.57 2.07 0.20 1.u98 1.17 0.13 211
STALK 83 18.39 2,42 0.20 1.61 1.2% 0.17 218
s 10.59 4,20 0.16 1.63 1.24 0.11 190
5 2 19.94 5.22 0.20 1.59 1.19 0.11 193
FLOWERS £ 3 15.46 4,77 .24 1.60 1.23 0.12 194

* u-nnds»sudwon

on dry welght basis at th

o ond of experiment of 1976




Table ( 34) Effect of nutrition on the chemical composition of plant organs of Lilium

I ongiflorum . Thunb mmmmomﬁwmqu
Plant Level of Dry N P K Ca Mg Fe

organs nutrition matter

% % % % % % %

s 1 11.41 2.91 0.21 1.92. 1.19 0.17 350

Leaves s 2 10.90 4.08 0.2u 1.21 1.21 0.18 356
S 3 11.87 4,54 0.23 1.27 1.27 0.17 332

s1 14.17 1.33 0.16 1.22 1.22 0.19 210
Flower S 2 13.27 2.57 0.16 1.22 1.22 0.20 217
stalk s 3 11.93 2.75 0.16 1.54 1.54 0.21 213
S 1 11.02 3.97 0.18 1.20 1.20 0.13 210
Flowers 5 2 11.53 4. 54 0.21 1.18 1.18 0.11 211
S 3 13.03 L ,65 0.20 1.23, 1.23 0.11 203
g1l 31.06 2.21 0.12 1.33 2.12 0.21 2156
Bulb S 2 34,52 2.39 0.15 1.40 2.03 0.19 220
S 3 28 .01 3,46 0.14 1.40 2.08 0.22 218

ced Af auvmaniment of 1979
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The results agree with those reported by Woltz (1956),
who found that increasing the levels of nitrogen and potas-
sium applied to gladiolus plants, resulted in increasing the
everage percentages of nitfagan and potassium reépectivély in
the cormg, except at the highest potassium levels While Kosugi
and Sano (1961), stated that percentage of R;in the dry matter
of the tops of gladiolus was lower in the plants which d14 not
receive N application. El-Camassy and Moustafa (1963) repor-
ted that the percentages and total amounts of nitrogen in the
dehlia plante were increased as a result of increasing nitro-
gen level in the nutrient solution from the low to the high.
Whereas Barbagallow and Silivia (1964), mentioned that in
gladiolus plants low K resulted in low dry matter production
and poor utilization of P and K while Mohamed (1975)4 found
that the heaviest dry weights of yarcissus leaves resulted
from plants treated with the low fertilization level in the
first season then followed by high fertilizetion 1n the néx%

seasons Alsoy Meewad (1977)s found that the 5511 application

of urea slightly increased the fresh and dry welight of plant
parts of gladlolus.
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3, Bffect 8f nutritien op carbehydrates in Lillum longiflorum

organgs

1.
5)

2)

legvegs

Total carbohydratet

Datae of total carbohydrates in the leaves of Lilium
longiflorum as affected by nutrition are presented in
mTable (35). In (1978), the medium level gave the highest
percentage 16.30% compared te 14.20 and 15.75% for low
and high levels, respectively. The geme trend was obgerved
in (1979).

Soluble sugars:

In (1978), the reduced sugar percentages 1ln leaves
ranged between 4.34% for the low level and 4.66% for the
high one. .

In (1979), the high level of nutrition produced the
minimum percentage of reduced sugar in leaves as 3.93%
the nom-reducded sugers ranged between 2.12% and 2.70%
(for the two seasons). The total soluble sugar percents=
ages were high in the leaves of the plants frowthe
medium level of nutrition, followed by those from the
high letel.

S§ililar results which inddeated that adequate

nutrition incressedthe carbohydrates and sugars in the




Table Auwu . Uffect of nutrition on the percentages of carbohydrates and sugdars L
plant organs on Lilium _o:mwmwﬁ.ﬁa Thunb

Season 1978 : : Season{1979)

Plant organs Level of Total R. Sugar [N.R. Sugar T.S.5. Total R. Sugar IN.R. sagar T.S5.S.
carbohydrate carbohydrates

nutritio % % % % % %
Lemves S 1 14.70 W, 3u 2.35 6.69 15.30 4,12 2.13 6.25
eaves 5 2 16.30 4, u3 2.70 7.13 16.10 4.28 2.38 6.64
S 3 15.75 .66 2.12 6.78 15,93 3.93 2.4 6.34
Fle S 1 12.18 2.75 1.96 4.71 -~ 13.30 3.01 1.92 4,93
wmxwm S 2 12.63 2.80 1.91 4,71 13.87 2.94 2.11 5.06
5te S 3 12.90 3.58 2.27 5.85 ~12.50 2.92 1.96 4,88
Flowers s 1 11.70 1.97 1.74 3.71 10.46 2.47 1.89 .36
s 2 10.70 1.87 1.63 3.49 11.47 2.44 1.83 4,27
S 3 11.50 1.98 1.7% 3.72 9.77 2.22 1.70 3.91
Bulb 51 : 16.25 3.88 2.18 6.06

; S 2
S 3

e

% Determination on dry weight basis at the end of two seasons
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leaves were reported by Mohamed- (1968), >n Gladiclus, who
revealed that higher level of N, P and K resulted 1In
more content >f selutle sugaré in the leaves.

2., Flower stalks

a)Total carbohyiretes

In the seme Table (37), it is clear that the flower
stelky were poorer in the toital carbohydratea as comparcd
with leavese. The nutrition levels, in bcth season, sccmed
to have slight influence on the percentages of total

carbohydrateg in the flower stalk.

b)Soluble sugarss

Ko particuler thend ean be observed concering the
effect ~-f nutrition >n the perecantages of redueced, non-
reduced or the TeS.S. in flower stalks Table (38), the
results of the two seasons d1d no>t show the same trend.
However, in (1978), the highest percentege of reduced
sugars was 3.58, non-reduced2.27 and T.S.S. 5.85.,thls
waaz combined with the highest level of nutritlon. The
increesing effect was loglc,hence, the highest quallty of
flower stelks was recorded from the (33) treatment., Also,
the data of the second seasosn might be codncided with

sther unusual eanvironmental conditions (P.N. Table (I)
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in Appendix)e The results agree with those obtainend

by Kosugl and Kondo (1960) on dladioslus, .Roberts et al.

(1964) on Lilium longiflorum ,J=na et al. (1974) ‘on

Dahlie and Tuberoge, El-Gamassy et al. (1974) on

and
Hippeastrum VittatumeShoushan gt al. (1978) on

Hippesstrum vittatum.

3. Flowerss

a) Total carbohydratec:

In €1978), as shown in Table (35), the total carbo-

hydrate percentages in the flowers of Lilium longiflorum

were 11.70, 10.70 and 11.50 for Sqs S, and 33 treatments
reapectively. In the next season; the least percentage
was that of Sy which gave 9.7% total carbohydrate. The

nutrition d4id not show clear tfend in this respecte.

b) Soluble sugars.

Colparlng the percentage >f T.S5.5. in the difforent
flower organs it is clear that the flower had the least
onea as compared with leaves or flower gtalks. It is
alaso shown in Table (3%3) +that nutrition had slight effect
on the percentoges of the redueced, non-reduced and T.SeS.

in the flowers.
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4. Bulbss

2)

b)

Total earbohyirates

Dats presented in Table (3%), indicate that (S,)

3
produced bulbs with high percentege of total carbo-
hydirate as 17.60%. Whereas, 1w a2nd medium levels »f

nutrition produced bulbs with 16.25% to¥al carbohydratec.

Scluble gugmars:

The percentages of reiduced sugars in bulbs were
propontionally increased with the incremsassd 1level of
nutritions The low level of nutrition gave the least
percentages »f non-reduced, reduced and T.S.5. sugars

as shown in Table (39).

The reslts are in harmonj with those -btained by
Meawad (1977) who found that urea fertilization slightly
increased the percentages of t>tal and n-n-reducing

sugars in the new corms »>f Gladiolus.

Since the vegetative growth increased with the high

tevels of nuirition, the increage in total carbohydrates

‘an? T.8.S. may be attributed to m.tabolle enbancement
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and hence the rate 5>f building up the metabolites
which reflected on the growth of the other plant

crgabss
On this ground, 1% may be concluded that it 1s

hetter for tue prodBction »f supreme quallty of

Lilium longiflorum £lowers to usc high levels of

nutrition for the £lowering sise bulbse



