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RESULTS AND DISCUSSION

T. Effect of some physical and chemical treatments on

germination of seeds (Shrubs):

T.,1, Casgia didymchotrya:

T.1.a. Cold and hot water treatments (H.W.T's):

Caggia didymobotrya L. seeds were either soaked

in ¢old water at room temperature (28°C) or in hot water
coincided by raising or lowering temperatures to or below
40, 50 or 60°C, In Table (1) data of season 1981 and
1982 indicate that, soaking seeds in cold water regulted
in the best number and percentage of germinated seeds as
compared to any other treatment of raising or lowering
temperatures., Significant differences are noticed between
number of germinated seeds of control and H.W.T's R, which
gave the leasi number of germminated seeds, indicating that

C. didymoboirya L. seeds are genaitive to high temperature,

The cauge may be atiributed to injurious effects on embryo
or due to heat influences on some biochemical pathways of

metabolites needed by active embryo.

Accordingly, shortage of some compounds needed by
embryo will block germination process, In This concern
Hemly (1932) on Meliotus alba and Hutton and Porter(1937)
on species of Leguminosae found that the permeability of
hard seeds by water was increased and germination was enha-

nced by soaking the seeds in water.Lohmeyer (1951) mentioned
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rable (1)3 Effect of H.,W.T.s on seed gemination of
trees and shruba.

Cagsis didymoboirya L.

First season 1981

Means No.of The pergentage No, of days
Treatment gergigg:ed of ggggégated to max, germ,
co 40 |5o |60 40 |5o |60 40 \50 | 60

| | E | T
Cold water at 28°C 23,0 23,0 l23.0 92,0 !92.0 l92.0 16,7 16.7: 16.7
H.W.TR® 11.0 11.7 10.3 | 44.0 46,8 41,2 15,3 16,3 15.3
g.w,7.1%¥ 19.7 22.7 18.0 78.8 90,8 72.0 15,3 16.7 14.3

L.S.D. at €.05 8,11 4,41 5.30 —— - - .S ©N.S N.S

0.01 EOS 7-30 8.76 - —— - N.S N.S N.S

Second seagon 1982

Cold water at 28°¢ 21,0 21,0 21.0 84,0 84.0 84,0 12,3 12.3 12.3

q.w.T.R.X 14.7 14.3 12.3 58.8 57.2 49.2 11.7 12.3 9.3
H.w.T.L.X 17.7 18.7 15.0 70.8 T4.8 60,0 11.0 10.7 9.7
L.S.D. at C.Os NQS N.S Nos — — - H.S N.S N.S
0.01 'N.S N.S N-S — — - K.S H.S N.S
R, = Faising

1, = Iowering temperatures




31.

that the dormancy of Acacia seed is due to a hard outer
covering impereable io water, he suggested that seeds may
be boiled for one minute and then removed from boiling
water. Taylorson and Hendricks (1972) postulated that
the temperature potentiation of germination may be inte-
rpreted as a change in membrane pereability or removal

of an inhibitor. Alvarez-Raceliesand Bagaloyos (1977)
indicated that seeds of Leucocenphala sp, treated by soa-

kxing in water temperature at 80°C for 1 minute gave besgt

germination as 90%.

Concerning number of days to maximum percentage
of germination, no significant differences are noticedin
Table (1). The least number of days needed for maximum
germination was recorded from seeds treated with H.W.T's L.

in both seasons.

I.1.b. Bffect of peat mogs and sulfuric acid treatments:

In 1981, Table (2) shows that the highest number
of germinated seeds resulted from soaking in cold water
or inserting seeds in wet peat moss at room temperature
with mean agerage of 23 and 21 germinated seeds respecti-
vely. The first value is significant as compared to con-+
trol or sulfuric acid treatments, For the next season

1982, results revealed that inserting seeds in wet peat
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Table (2): Effect of H,50, and peat moss on seed
gernination :

Casgis didymobotrya L.
First season 1981

Mean No.of | The percentage |.No,of days

Treatment germinated | of germinated to max,

seeds ; geeds germ,

Control (direct sowing) 15.0 60,0 28.0
Seeds Soaking 23.0 92.0 16.7
peat moss 21.0 84.0 11.0
10% for 5 min, 17.0 68,0 15.7
10% for 10 min, 15,3 61l.2 16.3
20% for 5 min. 13.3 53.2 17.7
20% for 10 min. 11,3 45,2 20.0
..8,D. at .05 4.48 - N.S

: 0.01 6.29 - ¥.S

Second season 1982

Control (direct sowing) 18,3 73.2 21.3
Seeds Soaking 21,0 84.0 12.3
peat moss 24.3 97.2 8.3
10% for 5 min, 20.0 80.0 n.7
10% for 10 min, 7.7 70.8 14,0
20% for 5 min. 13,3 53.2 14,3
20% for 10 min, 9,3 37.2 19.7
..5.D, at 0.05 T31 — N.S
0,01 X.S -— ¥.S
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moss gave the highest number, percentage as well as the
least number of days for maximum percentage of germinas
tion as 8.3 days compared to 19.7 days for (H2$04 20% for
10 minutes) and 21,3 days for direct sowing, Thus peat
moss application seemed to be the best treatment which

may be conttributed to adequate supply of both moisture
for imbibition and well gaseous exchange at early stages
of germination. The results agree with those of Brown
(1940), who emphasized the importance of gaseous exchanges

in the regulation of coat imposed dormancy of seeds.

Also the ability of geses to influence the level
of endogenous hormones effective on releasing dormancy was

shown by the study of Brown and Van staden 1975).

Data in Pigure (1) emphasize that GA, application
at 50, 100, 150 p.p.m. following seed soaking in cold and
hot water or sulfuric acid significantly decreased number

of germinated seeds of C. didymoboirya L. GA3 in all cases

gupressed seed germination, this is probably due to some

effects of GA3 on changing endogenous balance of hormones
and enzymes in seeds, Khan (1971) reported that seeds of
the same or different species are not expected to give the
gsame response to application of a gibberellin, The vary-
ing response of these seeds to exogenous hormones is con-
aistent with hypothesis of primary, preventive and permi-

sgive roles of hormones,
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I.,2. Cassia goluca L.:

I.2.a, Cold and Hot water Treatments (H.W,T's.):

In both season of 1981 and 1982 Table (3) shows
that number of germinated seeds of C. goluca, L., reco=-
rded the highest values with cold water treatments.
Raising temperature of water decreased both number and
percentages of germinated seeds especially with raising
temperature to 60°C. In this later case gserd germinat-
ion percentages were 36 and 40 in 1981 and 1982, respec-
tively, compared to 78,8 and 68,0 for control in the two

Seasons,

In such cases high temperature may cause injury
to some embryos and possibly it may influence the acti-
vity of enzymes during the early stages of imbibition,
Consequently retardation or complete failure of seed gere
mination may happen, The percentages of seed germination
due to H,W.T.3, were coincided with longer period to
reach survival seeds to their maximal germination. This
indicated that H.W.T's probably had thermal stresses on
germination, The effect of high temperature on germina-
tion especially with H.W,.T's was suggested to vary due
to differences among the seeds of different genera and
species, Mc. Donough (1967) and Heydecker (1969) repor-
ted that super-maximal temperatures can modify the res-

ponseg of seeds to temperature and/or light and/or water
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rable (3): Effect of H.,W.T.s on geed germination of
gome trees and shrubs.

Casgia goluca.
First season 1981

Means No,of The pergentaga No., of days
Treatment gergigg:ed of ggzgégated to max., germ,
ce 40 !50. 160 40 |50 }60 40 |50 '60

Cold water at 28°C 19.7 19.7 13.7 78,8 78.8 78.8 13.0 13.0 13.0
H.W,T.R* 9.0 T.7 9.0 . 36,0 30.8 36,0 16,7 19.0 17.7
H.W. P LE 14.3 17.3 12.3 5T7.2 59,2 49.2 14,3 15.3 13.0
L.S.D. at 0.05 N.S 8|90 N.S - —_— — N.s E.S N.S
0.01 Nos Nos N.S — —— —— H.s N.S N.S

Second seagon 1982

cold water at 28°C 17,0 17.0 17.0 68.0 68.0 68,0 10.7 10.7 10.7

H.w. T R 11.0 11.7 10.0 44,0 46,8 40.0 14,3 15.7 16.7
u.wW.r.L% 14.7 16.7 13.0 58.8 66,8 52.0 14,3 16.7 11.7
L.5.D. at C,05 ©N,5 N,5 N,.S e — == N.8 N, KNS

c,01 ¥N,8 N.,S KN,S - == == K., N.,8 .S

R, = Falsing
L. = lowering temperatures
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stress, Also, other explanation was stated by Porto and
Siegel (1960) who mentioned that as temperatures approach
the maximum there is a gradual decline in the rate of
germination which indicates things, begin to go Wrong.
Such events are consistent with the concept of high te-
mperature lesion's which can be healed by supplying seeds
with what presumably is e depleted factor or gsubstitute

for it or a compound that enables the seed to manufacture 1it.

1.2.b, Effect of peat moss_and gulfuric acid treatments:

The results of Caccia goluca L. in Table (4) gave

the same trend of results as Gassia didymobotrya L. 1In

1981 the highest number of germinated seeds as 19,7 with
a percentage of 78.8 was recorded from seeds soaked in
cold water, whereas, peat moss treatment produced the
highest number and percentage of germination in 1982
mable (4). Compared to sulfuric acid treatments, appli-
cations of water, peat moss or direct sowing were much
better for increasing both numbers and percentages of
germinated seeds. The least numbers of germinated seeds
were recorded from seeds treated with sulfuric acid 20%
for 10 minutes; only 7.3 seeds were able to germinate,
Tt seems that C. goluca L, has non-deep dormancy which
can be overcome by some physical treatments. Sulfuriec

acid may cause injury to such seeds, In this concern
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mable (4): Effect of H2$04 and peat moss on seed
germination of some irees and shrubs,

Cagsin goluca
Firat season 1981

Mean No.of ! The percentage |.No.of days

Treatment germinated | of germinated to max.

geeds ; geeds germ,

Control (direct sowing) 18,0 72,0 18,7
Seeds Scaking 19,7 78.8 13,0
peat moss 19,0 76.0 T.7
10% for 5 min. 15.3 61.2 17.7
10% for 10 min, 15.0 60.0 16.3
20% for 5 min, 12,7 50.8 i8.7
20% for 10 min, 11.7 46,8 16.7
..5.D, at 0,05 XN.S - 6.57
0.01 N.3 - N.S

'Second geagon 1982

Control (direct sowing) 14.3 57 .2 21.7
Sceds Sosking 17.0 68,0 10.7
peat moss 20,0 80.0 7.0
10% for 5 min. 16.7 66,8 17.0
10% for 10 min, 13.0 52.0 16.7
20% for 5 min, 9.3 37.2 19.3
20% for 10 min, 7.3 29.2 16.7

L.5.,D, at 0.05 N.S - ¥.S

0.01 N.S - N.S
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Nelini and Vimala (1968) on Cassia marginata Roxbl, found

that the application of concent rated sulfuric acid for
10 min, damaged the embryo, and resulted in only 5% ger-
mination, Generally, peat moss may be the best aplicable

treatment for better gemination of C, goluca, L.

It is clear from data in Table (4) that peat moss
was able to give high number of germinated seeds and the
shortest period needed to attain maximum number of germi-
nated seeds. The difference in this respect was statis-
tically significanit in 198l. lore oxygen in the meduim
of peat moss compared to soil may be an important factor
in increasing the activity of embryos. Esashi and Leopold
(1968); Katoh and Esashi (1975) reported that germination
of upper seeds of Cocklebur ijg stimulated by the addition
oxyzen. This wag due %o the ability of gases to influe-
nce the level of endogenous hormones and its effective-
ness on releasing dormmancy Brown and Van staden {1975).
pata in Figure (2) emphasize that GA, application at 50,
100, 150 p.p.m. following seed soaking in water or sul-
Puric acid significantly decreased number of germinated

geeds of Cassia goluca L. Control seeds (0.00 concent-

ration of GA3) gave the highest number of germinated
gseeds, when GA3 was applied at 50 p.p.m, at room tempera=-
ture (28°C) the decrease in germinated seeds was 88.2%
in 1981 and 64.7% in 1982, As the concentration of GA,
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inecreased from 50 to 100 or 150 p.p.m. the numbers of
geminated seeds at room temperature as 28°C, 40°C or
50°C increased but these numbers were still lower as

' compared to their controls,  With the high temperature
(60°C) the number of geminated seeds decreased with
the increased concentration of GA3. Thig was true in

both seasons, Figure (2),

Hence, it is possible that the used concentra=-
tions of GA3 were under the level needed to push gemi-
nation., Other probability is that GA3 applications caused
gome unbalanced ratio of homones witihin the seeds resul-
ting in retardation or inhibition of gemmination. ‘But
as the concentration increased from 50 to 150 p.p.m.
there was an influence to GA3 on increasing germination,
although the increases dld not reach that of controls.
GA3 was f ound to have great influence on increasing seed
germination as reported by Lang (1965), Stokes (1965).
Indeed, GA3 will stimulate germination in seeds where
dormancy or quiscence is imposed by a wide variety of mi-
chaniams for example, incomplete embryo development, me-
chanically resistant seed coats, Amen (1968) to postula-
ted that GAB play an universal role in seed germination.
On the other side seeds of various genera or species have
not the same response %o exogenious factors which influe-

nce germination, Campbell and Popenoce (1968), found that




the treatment with GA3 solutions of 3.5, 35, 350, 3500
apnd 35000 p.p.m, concentrations caused dormant seeds of

Annona diversifolia to germinate readily,
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I.3. Cassia modesta:

1.3.a, Cold and Hot water Treatmenis (4, W,T.8):

Tn both seasons of 1981 and 1982 Table (5) shows
that number and percentages of germinated seeds of C,

modesta were comparably lower than C. didymobotrya and

C. goluca, (Tables 1 & 3)., The highest percentage of
germination resulted from soaking seeds in water then
raiging its temperature to 60°C. This treatment gave
33% and 70% geminated seeds in 1981 and 1982 respecti-
vely, compared to 20% and 47% for control in the two

gseagons,.

Reising temperature of imbibed seed might have
gome influence on sofiening seed coats and permiting
more abgorption of water, Also, seeds might have been
gstimulated through the effects of the high temperature

on enzymes activities,

Seed soaking in water heated to 40, 50, 60°C then
cooled to room temperature did not improve the seed ger-

mination of C, modesta.

Tn this case soaked seeds received lower quantity
of heat as compared with H.W.T's by raising temperature,

The results are in agreement with those reported by

Primushko (1963) who found a promising effect on germination
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mable (5): EBffect of H.,W.T.5 on seed germination of
gome Trees and shrubs,
Caggia modesta
First season 1981

Means No,.of ¥ The percentage No, of days
germinated of germinated :
Treatment gseeds | gseeds to max, germ,
ce s0 |50 |60 |40 |50 (60 | 40 |50 |60
— & : "
“s1d water at 28°C 2,0 2,0 ‘2.0 20.0 | 20,0 l20.0 18,7 18.7 18.7
H.W,T.R¥ 1.0 2,7 3.3 10.0 27.0 33,0 27.7 20,0 18,3
H.w.T.1% 1.3 1.7 2.7 13,0 17.0 27.0 30.3 26.3 25.0
L.S.D. at 0005 N.S N.S Nos - - —— N.S N.S N.S
0.01 NcS N-S NOS - — - Ncs N.S N.S

Second season 1982

Cold water at 28°C 4,7 4.7 4.7  47.0 47.0 47,0 19.7 19.7 19.7
u.%,T.R.% 4.7 6.3 7.0 47.0 63,0 70.0 18,3 19,7 17.3
H.W,T.L* 4.3 5.0 6.7  43.0 50,0 67.0 26.7 21.7 24.7
..5,Db, at C.05 N.,S N.S N.5 — —— - K.S N.S N.S

c.0L x§.s N.S N.S —- —= == H®.8 ©N.S N.S

£ Means cfllo seeds,

R, = Raisging
L. = Lowering temperatures
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was produced by heating the seeds of Honey Locust and
White acacla in water at a temperature of 90°C. The
permeability of hilum jnereased and created a favorable
condition for seed germination. Op this ground, it may
be concluded that soaking geeds of C, modesta in water
followed by heating 1o reach 60°C may be advised for in-

creaseing the percentage of germination.

L.3.D. Effect of peat moss end sulfuric acid treatments:

The results of germination of Cagsia modeste in
Pable (6) indicate that incubating seeds in wet peat moss
produced the highest number and percentages of gerwina-
tion, This was the same trend as that previously inve-

atigated with C. didymobotrya and C. goluca. The highest

pumber of germinated seeds valued 7.0 (70%) and 6.7 (67%)
for 1981 and 1982, respectively. Thege values were sta-
tigtically gignificant when compared with any other

treatment,

Peat moss treatment gave the least number of days
required to reach ithe maximum percentage of germination
as 6,7 days in 1981 and 9.7 days 1982 compared with 30.7
and 29,3 days with direct sowing in the same order. Thus

peat ﬁoss application seemed to be the begt treatment,
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Table (6): Effect of HyS50, and peat moss on seed
germination of some trees and shurbs.

Cassia modesta
¥irst season 1981

Mean Ro.of‘l The percentage |-No.of days

Treatment germinated | of germinated to max,

seeds E seeds germ,

Control (direct sowing) 3.3 33,0 30.7
Seeds Soaking 2.0 20.0 18.7
peat mose 7.0 70.0 6.7
10% for 5 min, 1.7 17.0 32.3
10% for 10 min. 1.3 13.0 28.0
20% for 5 min, 2.0 20,0 31.0
20% for 10 min. 2.0 20.0 28.0
..5.D. at 0.05 2.70 — 14.30
0.01 3.70 — : N.S

Second seasson 1982

57.0 29.3

Control (direct sowing) 5.7
Seeds Sosking 4.7 47.0 19.7
peat moss 6.7 67.0 9,7
10% for 5 min, 4.0 40,0 29.0
10% for 10 min, 3.0 30.0 26.7T
20% for 5 min. 5.7 57 .0 21.7
20% for 10 min, 53 53.0 24,3
L.S.D. 0.0% N.S - 11.49
. 0,01 X.S - N.S

s Means of 10 seeds,
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this may be conttributed to an adequate gupply of both
moisture for imbibition and well gaseous exchange at
early stages of germination. The regults agree with
those reported by Brown (1940) who emphasized the impo-
rtance of gaseous exhcnages and interaction of g aseous
and nongaseous hormones in regulation of coat imposed

dormancy of seeds,

Sulfuric acid treatments retarted seed germina-

tion as compared with control or direct sowing.

Generally data in Figure (3) emphasize that GA,
at 50, 100 and 150 p.p.m. had same stimulating effect on
gseed germination egspecially with H.,%.T.L, followed by
GA

3
compared to 46.7% for control.

at 150 prm. The later treatment gave 73% gemination

Some investigators as lang (1965); Stokes (1965)
reported that GA3 will stimulate germinetion in geeds
where dormancy or quiscence is imposed by awide variety
of mechancally resistant geed coats or presence of germi-
nation inhibitors and factors relating to the physiologi-
cal competence of the embryo axig. Campbell and Popenoce
(1968) found that the treatment with GA, sclutions of
350 p.p.me. concentration gave the greatest increase in

germination without ceusing abnormal development. Similar
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results are reported by Nagad and Sakal (1979) on seeds
of Alexandra palm which were presoaked for 24 or T2 hours
and treated with 100 or 1000 w.p.m. Gk,. When GA3 appli-
cation followed gulfuric acid treatments it is dbvious
from data in Figure (3) that it algo stimulated seed ger-
mination of C. modesta, the best treatment in concern

was GA, at 150 p.p.m. on seeds treated with 10% H,50, for

5 minuted.,

It-this respect, H2304 may had its effect on seed
coat, while GA3 may influence the endogenous balance of

hormones Or enzyumes.

Jones (1972) showed thet catalase, malate synthe-
tase and isocitrotelyase activities were dependent on the
presence of the embryo axis or GA3. Koehler and Varner
(1973) found that the multiplicity of the effects of GA
in the regulation of enzyme synthesis and. secretion in
cereal aleurone cells indicates that this hormone has

the potenial to regulate germination in numerocus ways.
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Chemical analysis:

11, Effect of H,W,T.s and GA3 on the indoles and

phenols content of seeds and seedlengs of Cagsia

didxmobot;xa:

II.l.a. Indoles:
Data in Table (7) showed a very low concentration

of indoles in dry seeds of Caggia didymobotrya as 4.3

mg/100 gms (D, W.t.) compared with seedlings of direct
gowlng which gave 11.0 mg/100 gms (D, W.t.,)., The increase
in this respect valued 155.8%. Seeds imbibed at room
temperature for 24 hours (28°C) gave the same value &8
11.0 in their seedlings, When seeds were treated with
H.%.T.R,, seedlings showed a content of 8.0 mg/l00 gms

of IAA equaling 318.6% over dry seeds content, The

same trend was true with H.W.T.R. at 50°C which showed
slight increase in indole content., The content was de-
pleted again with 60°C HW.T.R., resulting in a value 10.5
which is nearly as that of direct gsowing 11,0, With
H.W.T.L. (50°C) increase in content is demonstrated in
Table (7)as (29.0 mg/l00 gm (D.W.t.). This value was
higher by 574.4% over dry seed content.

The previous results indicated that the highest
percentages were coincided with seeds soaked for 24 hours

in water at room temperature followed by seeds treated
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with ®.W,7. L, at 50°C. Conpecting the results of germi-
netion with the IAA content it geens that increases of
TAA in seedling had no particular relationship with the
germinat ion at early stages. Many investigations as
Poljakaff-Mayberet 8l (1957) reported that auxing perform
many roles in the geedlings, they probably are not inwvo-
1ved in dormancy control mechanisms,., Nikolaeva (1970),
reportéd that largze quantities of auxin have been Tepo-=
»ted in geveral gpecies of deeply-dormant seeds and Acer

tataricum auxin levels decline during startification.

When GA3 at 50 p.p.m. WaS applied on geeds imbi-
bed at room temperature OY treated with hot water, TAA
content was unchanged with control seed (28°C) and gave
11,0 mg/100 gms (p.w.T.), The percentage of germinated
geeds with this treatment was jower by 600% as compered
to non GAg treated seeds, (P.N. Figure 1), H.W.T.S,
followed with GA, (50 p.p.m.) gave higher content of
TAA when compared with room temperature treatment. Com-
parably seeds at the same conditions of H.W.T.8, and non
treated with GA3 were higher in their content of TAA
except with 60°C which also gave lower percentage of ger-

mination.

Raiging the concentration o GA3 $o0 100 or 150
P.D.Me considerably decreased the content of IAA parti-

cularly with HW.T.R. 88 compared 1o untreated seeds.
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With H.W,T.L. the trend was different, the contemt of TAA
increased to a maximum with 60°C treated seeds aﬁﬁ.GAB
et 150 p.p.m. The value was double of that in 60°C and
non itreated with GA3. Despite of the changing in TAA
contentfresulting from GA3 treatments the percentages of
germination did not increase due %o the homone applica-
tion, It can be concluded from the results that IAA co-
ntent in early staces of gemmination had a vague action
on germination and GA3 did not actually benifit the ger-

mination of the seed of the representative shrud (C.

- didymobotrya).

17.1.b, Phenols:

Data of phenols in Table (7) indicate that seed-
ling from direct sowing contained more phenols as compa-
red with dry seeds, Seedlings germinated from geeds imbi-
bed for 24 h. in water at room temperature (28°C) gave
the least content of phencls. as 24 mg/100 gm (D.W.T.)W
The percentage of germination in this case was 84% (Table
1) which was the highest one as compared with any treai-

ment .

Phese results confirm that phenols play an inhi-
biting action on seed germination, Soaking seeds was effe-
ctive on leaching some of phenols- to reach 2 balance be-

tween the other endogencus factors that facilitate seed



54.

germination. (Mayer and Poljakoff-Mayber, 1975), repo-~
rted that coumarin and its derivatives are widely distri-
buted in nature and the inhibitor is rapidly metabolized

in germinating seed.

Comparing the other contents of geedlings gubjected
to any of the experimental treatments it is obvious from
data in the same Table (7) that content of phenoles did
not give a particular trend and it was always higher than
in the prementioned case. Also, GA3 treatment in most
- cages did not reduce the content of phenols. especially
with the H.,W,T.s L at 60°C which gave the nighest content
of phenols with a retardation effect on the growth of

geedlings.

1I. Effect of H2804 and GA3 on the indoles and phenols

content of secds and geedling of Cassia didymobotrya:

IT.l.c, Indoles:

Table (8) seedling germinated from geeds treated
with 10%H,50, far 5 min, gave IAA content as 8.3 mg/100
gn (D.W.t,) compared wth TAA 4.3 for dry seeds, The in-
crease in this respect was 93.,2% over dry seeds but it

was lower than imbibition at room temperature by about

25%.

The imbibition at room temperature gave 84%

(Table 1) germinated seeds compared to 80% (Figure 1)
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with (10%HpS04 for 5 minutes) esnd these percentages were
the highest as compared with any other trentment of Ho S0y

All H2304 treatments decreased the IAA content in

geedlings.

When GA3 treatments followed H2804 regults of
1AA content jpdicated noticable decrease with the 150
p.p.m. GAq greatment, It was obvious also that HySO, tres-
tments generally had a depleting effects on IAA content

in seedlings after germination.

11.1.4. FPhenolss
Ag for phenoles Table (8) reveals that seed imbi-

~ bition in water was the best treatment which decreased

the phenols contents in seedlings germinated from non

GAg treated seeds., This was followed by 10% HpS04' which
gave low content of phenolas Both itreatments were highty
effective on increasing germination (Figure 1). It means that
high germination was always related with lower content of

phenols,

When GA, at any concentration (50, 100 and 150
p.p.m.) followed acid treatments, in these cases the phe-
nols contents decreased, However, such decrease did not
reflect on increasing geed gemination because the pheno-

1¢ were still higher than that in seeds imbibed in water,
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Tn conclusion chemical analysis gave some parti-
cular trend ghowing that exogenous treatments of geeds
by H.W.T's,H550, and GA, nad an influence on the content
of seedlings from indoles and phenols . It seems that
geeds may act in some different pathways due to the mate-

rial applied.

geeds of Casgaia didymobotrya, Casgim goluca,Cassia

modesta do not need any treatment rather than soaking in

co0ld water or incubation in peat moss for (8,3-11.0) days
" in order to increase their gemmination capacity. This is
due to leaching of gome inhibitors from gseeds and the good

aeration in the second one (peat moss treatment).
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11I. Effect of some physical and chemical treatments

on germination of seeds: (Trees)’

1II.1l. Cassia fistula, L.

I1I.l.a. Cold and hot water treatments (4.W,T'a):

As shown in Table (9) when seeds of Caccia
figtula were soaked in hot water at 95°C and left till
cooling zown to room temperature (28°C) they gave 12.7
germinated seeds, which amounted 50,8%. The difference

in this concern were gstatistically significant.

The second rank which gave 10,3 germinated geeds
as (41.2%) was from seeds soaked in hot water at 60°C
then cooled to room temperature. Also, the increase Wa3
gignificant at 0.05 jevel. Soaking seeds in water follo-
wed by heating 50°C gave higher number of germinated geeds
ag compared 1o control with no gignificant difference in
petween. The percentage of germination in this concern

was 33.2%.

Asg for the number of days required to reach the
maximum gemmination, data in the same Table (9) show that
the least mumber of days was 12 days. This was recorded

fyrom seeds treated with BE.W.T. (R) to 95°C,

Concerning the number of days required to reach
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table (9): Effect of H.W.T.s on geed germination of

gome treesa and shrubs.

Caggia fistula

First season 1981

Means No.,of i The percentage No. of days
Treatment gerziggged E of g:gﬂégated to max, germ.
- i -
| ‘ |
o | 50 | 60 | 95 c0 | 60 ‘ 95 50 | 60 | 95
told water at 28°C 3.3 3.3 3.3 13.2 13.2 13.2 30.7 30.7 30.7
H.w. D R® 8.3 T.0 1.0 33.2 28,0 4.0 21,3 16.7 12.0
H.W.T.L* 6.7 10.3 12,7 26.8 41.2 50.8 28.3 23.7 14.3
L.5.D. at 0,05 N.5 3.28 1.84 — - - N.S N.S 14.50
0.01 N.S N.S 3005 —— - — N.S N.S N.S
‘Second season 1982 |
Cold water at 289 3.7 3.7 3.7 14,8 14,8 14.8 28.7 ©28.7 28.7
H.W.T.R-: 5.3 5,3 1,0 21.2 21.2 4.0 23,0 18.7 1L.7
H.W.T.L. 4.7 6.0 '11,7 18.8 24.0 46.8 24,3 22,0 16.3
L.S.D- at‘oaos N.s ‘N.S 3015 - - - N.S N.S 11.25
0,01 xN.3 N.S 5,22 -— — - .S K.S N.S

R. = Relsing.
L. = Lowering temperatures
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the maximum germination coincided with fhe highest number
of germinated seeds, soaking seeds in hot water at 95°C
followed by cooling was the beat treatment. In this
respect the maximum germination was attained after 14,3
days with highly significant difference as compared to

control,

Similar results were obtained in the next season

(1982).

The results agree with those reported by Lohmeyer
(1951), who mentioned that the domancy of Acacia sp.
geed is due to a hard outer covering impermeable to waters;
Velkov (1970), revealed that which were treating seeds of

Robinia pseudoacacia Forst, treated with bloled water for

5 sec, gave the highest germination,

I1I.1.b, Effect of peat moss and sul furic acid treatment:

The average number and percentages of germinated
gseeds in Table (10) show that the best treatment which
gave the highest number as 19.3 and 24,3 for 1981 and
1982 and percentages of germinating seeds as T7.2 and
97.2, was H2504 application for 30 minutes., The increases
over any other ireaiments were highly significant except
the soaking in the acid for 45 minutes,

Data of both seasons showed similar trend. VAppli—

cation of sulfuric acid for 30 minutes on seeds gave the
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Table (10): Effect of H,30, and peat moss on seed
germination of some trees and shrubs,
Casgia fistula
First season 1981

Mean No,of | The percentage |No.of days

Treatment germinated | of germipnated to max,

‘ seeds | geeds germ,

Control (direct sowing) 2.3 9.2 33.3
Seeds Soaking 3.3 13,2 30.7
peat moss 7.0 28.0 26.0
30 - min, 19.3 772 16.7
45 - min. 14.0 56.0 16,7
60 - min. 4.0 16.0 9.7
7% - min. 3.0 12.0 9.7
1.5.D. at 0.05 3.83 —— 12,22
0.01 5.38 - 17.15

Second season 1982

Control (direct sowing) 3,0 12,0 13.3
Seeds Soaking 3.7 14.8 28.7
peat moss 4.3 17.2 22.7
30 - min, 24.3 97.2 14.0
45 - min. 23.3 93,2 14.0
60 - min. 6.3 25.2 11.7
75 - min. 2.7 10.8 9.3
1.S.D. at 0.05 3.62 - 9.77
0.01 5.09 - 13.72
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highest germination capacity when compared with H.W.T's.

Peat moss treatment although produced higher nu-

mber and percentages of germinated geeds of Caccia fiatula

ag comnared to control 1t was much 1ower than sulfuric

acid treatment for 30 or 45 minutes.

The role of sulfuric acid in this concern was
revealed by some investigations of Nalawadi et al, (1975)

on Cassia fistula L. The obtained restlts are in the

game line of using concentrsted sulfuric acid for 5 to

20 minutes either alone or followed by soaking in water
for 24 h. They concluded that soaking in acid for 20
minutes resulted in 84% germination and additional soaking
in water for 24 h, did not enhance germination. Similar
results on other genera were mentioned by Misra (1963)

and Shafik (1970- 1971).

Concerning the role of germenation it is obivously
clear from the data in the same table that this treatment
gave earlier germination than control or direct seed

gowing,

The period needed to Pulfil the maximum germination
was 50% from days needed for comtrol., The cause of ear-

liness might be due to fastening the rupture of seed coat,
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As shown in Figure (4) in both experimental sea-
sons 1981 and 1982,GA, £o1lowing HeW.T. (L) 95°C increased
gemination eapecially with 150 p.p.m. In this later

cage the number of germinated seeds was more than control.

The reason of increasing germination by the succe-
gsive treatments of hot water then GAs might be due to
the effect of hot water, in thig process the permeability
of hilum increased and createdjafavorable condition for
seed germination (Primusko 1963)., While GA, would encour-
age gemination in seeds as reported by Lang (1965), Stokes
(1965), Amen (1968), and Koehler and Varner (1973).

concerming the effects of GA3 on the germination
of seeds previously treated with gulfuric acid, 1t is
clearlfrom data presented in Figure (4) that 30 minutes
geed application in sulfuric acid either followed with

GA3 or not, gave the pest results for germination,

Accordingly and from economical and practical
point of view goaking seeds in gulfuric acid for 30 mi-
nutes would be advised for betier germination of Cassisa
fistula, There is no nedd for GA3 applications after

wards,
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Chemical analysisg:

ITI.l.c. BEffect of H.W,T.s and GA3 on the indoles and

phenols . content of seeds and seedlings:

Indoles:

The most impcrtant results in Table (11) concer-
ning indoles content in both seeds and seedlings of
Casgia fistula as affected by hot water or/and GA3 reveal

———

that the least content of IAA was found in the dry seeds,

When seeds were sown in goil or goaked in water
at (28°C) or subjected to heated water, seedlings resul-
ting from such differeht trestments showed higher content
of indoles, except with water heated to 95°C (1) the co-

ntent in this case equaled that of the direct seed sowing.

Also, treating the later seeds with GA3 at 50
p.p.m. did not increase indoles content. The mentioned
treatment was a good  one which increasied the rate and

percentage of germinetion as 46 ,8%.

Generally, the content of Indoles in seedlings
varied between 7.3 to 20.8 mg/1l00 gm (D.W.T). The later
value was recorded from seedlings previously treated with
H.W.T, (L) 95°C followed by GA, a$ 100 p.p.m. the percentage
of germmination for this treatment was 44%, Figure (4).

Such fluctuations in indoles contents when retated to the
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percentages of germination, it is obvious that indoles
content did not have a particular trend which shows re-
lationship between its content in seedlings and the mas

ximum germination of Cassia fistula seeds.

Phenols:

Asg for phenolic compounds content in dry seeds
and seedling Table (11), it obvious from the presented
date that the least content of phenolic compounds was in
dry seeds indicating 25.4 mg/100 gn (D.W,T.). While in
. geedling resulting from direct sowing or previously im-
bibed seeds in cold water the content was nearly 3 to 4
times that in the dry seeds, It is worthy to notice that

.GA when applied on seeds previously imbibed in cold water

3
there was always decrease in phenolic content in seedling

as the concentration of GA3 increased. Such relationship

proved that GAy promotion might act through its inhibiting
of the phenolic compounds action in seed gemmination.

This trend was alwmost the same with H. W,T.8 X GA3 as shwon

in Table (11).

The most promising effect of H.W.T.s X GA3 on
seed germination was reported by Primushko (1963) who
found & promising effect on germination by heating the
seeds of Honey locust and White acacia in water at a te-

mperature of 90°C and a solution of NaCl, In this process
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the permeability of hilum increased and created a fava-
rable condition for seed germination. Simmonds and
Simpson (1971) concluded that the P P P (pentose phos-

phate pathway) has a critical role in Avena fatua and

that GA induces a shift in glucose metabolism resulting
in the increased participation of the ppp pathway. They
speculated that since some of the key enzymes of this
pathway are present in the 4ry dormant geeds, G& may re-

gulate the activity of these enzymes allosterically.

Generally the hest treatment which gave the least
content of phenolic compounds was q.,%.T.8 95°C (L). This
treatment gave 46.8% of germination when GA3 was applied
as 150 p.p.m. and raised the percentage of gemipation
to 68%. 1In conclusion treating seeds of C. figtula with
H.W.T.s 95°C (L) followed with GA; 150 p.p.m, may be '

advised for increased germination,

1II.1.4d., Effect of I-I2304 and GA3 on the indoles and

phenols _content of geeds and seedling,

Indeles:

Comparing content of gseedling produced from
geeds previously treated with H2804, it is noticed in
Table (12) that inoles content was 14.3 mg/100 gm (D.W.T)
in the seedlings resulting from the 30 minutes soaking

of seeds in concentrated sulfuric acid., This value was
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higher than the untreated seeds as well as those treated
for 60 or 75 minutes. All later treatments were lower

in their germination capacity. Also, when the sgimilar
geeds were soaked for 30 or 45 min in HpSOzand treated with
GA3, higher content of auxins was determined indicating

the gsame relationship between facilitating seed germina-
tion and the increased auxin content which is logically
needed for advanced biochimical processes which proceed

after germination.

. Phenols:
On the contrary, in most cases the lowest content
of phenolic compounds can explain the inhibition of phe-

nols on seeds germination.

The inhibition of phenoles on seed germination
was reported by Nutile(249and Van Sumere (1960) with se-
veral other phenolic compounds gave similar results, The
inhibitory effect of these substances had been attributed
in part to their restricting influence on the supply of
oxgyen into the embryo or generally to cellular oxidation
taken into account, These compounds are present mostly
in seed coats and they can be leached from seeds during

imbibition enabling dimmediate gemination.

Mukheriee et al (1966) found that the inhibitors
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are more prominent in the embryo of Cassia figtula seed

than in the endosperm, particularly with adged fruits.
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T11.2. Acacia farnesiana, Willd:
ITI.2.8. Cold and hot water treatment (H W.T'8):

Deta in Table (13) indicate that the proper trea-
ment for increasing the number and percentage of germi-
nating seeds of Acacia farnesiana was the application of
H.W.P., L, 95°C, Such treatment gave equal maximum ger-
mination ag 17.7 seeds in each season compared to only
one germinated seed with control. The increase in this
regpect was highly significant as compared to any other

treatment,

The same trestment showed the shortest period
for maximum germination as 8.7 and 13.3 days in the first
and the second season, respectively, It means that A.
farnegiana seeds are similar to C. fistula in their

response,

Tt was interesting to notice that seed soaked in
cold water then reising the temperature to 95°C did not
injure the viability of geeds, which was observed 1in

Casglia fistula.

Other H.Y.T.s have no great influence on increa-
sing germination; the action of hot water could be hel-
pful in increasing the softening of seed coats, conseque-~
ntly permiting water absorption needed for embryo acti-

vation,
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pable (13): Effect of H.W.T.s on seed germination
of some trees and shrubs.
Acacia farnesiana
First season 1981,

Means No.of The pergentage No, of days
Treatment gerszgg:ed | of ggzgigated to max, germ, ;
{. .
Go 50 j 60 ‘ 95 50 | 60 I 95 | 50 |6o |95

5 | M | -

Cold water at 28°C 1,0 | 1,0 | 1.0 | 4.0 l4.o | 4.0 36,7 36.7 36.7
H.W.T.R* 1,0 1.0 5.7 4.0 4,0 22.8 29.7 27.3 13.3
H.W.T LX 1.0 1.0 17.7 4.0 4,0 70,8 32.0 22.7 8.7
L.s.D. at 0,05 N.5 N.S 5,13 — — — K.S ©N.S 10.56
0.01 N-S Ncs 8-49 - — - N-S N-S 17048

Second season 1982

Cold water at 28°C 1,0 1,0 1.0 4.0 4.0 4.0 34-0 34.0 3400

u.w.r.RE 2.0 1.3 3,0 8.0 5.2 12,0 31.7 26.7 15.7
u.w,r.L.% 1.0 2,0 17.7 4.0 8.0 70.8 34,0 24.3 13.3
L-S-Dl at 0005 I.S N.S 3.01 - —— - H.S NOS 15.42
0,01 N.S N.S 4,99 -- — -_— ¥.S ©N.5 N.S
R, = Ralsing .

L. = lLowering temperatures.
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Simillar-conclusionS'Were reported by Cavanagh,

and Tran, (1980) on Acacia longifolia, who immersed its

seeds in boiling water and found that the highest final
percentage (over 80%) was obtained with boiling water

treatment.

11T.2.D. Effect of peat moss and sulfuric acid treatment:

In Table (14) results demonstrate that soaking

geeds of Acacia farnesgiana in sulfuric acid for 75 minu-

tea gave the nighest number of germinated geeds as 22.3.
" Phe next treatment was soaking in H,50, for 60 minutes.
Both treatments nad statistical gignificance over direct
sowing, socaking and peat moss treatment., Scaking seeds
for 30 or 45 minutes algso gave increases in seed germina-
tion but were still lower than the 60 or 75 minutes soa=
king in H2304. The percentages of germination ghowed s8i-
milar results to the numbers of germinated seeds, The

results of both season were of similar trend.

Concerning the period needed to attain the maxi«
mum germination it is clear from data in Table (14) that
aoaking seeds in H2SO4 for 45 minutes resulted in the
shortest period. However, the maximum germination was
lower than for seeds soaked in H2504 for 60 and 75 minu-
tea, The differences in this respect were insignificant
among HZSO4 treatments, but were highly gignificent as
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Table (14): Effect of H,50, and peat mogs on seed
germination of some trees and shrubs,

Acacia farnesiana

First season 1981

Mean No,of { The percentage |-No,of dnys

Treatment geminated ; of germinated to max,

seeds ! geeds germ,

Control (direct sowing) 1,0 4.0 39,0
Seeds Soaking 1.0 4.0 36,7
peat moss 1.3 5 ¢2 39.0
30 - min, 19.3 T7.2 13.3
A5 - min, 19,3 772 11.0
60 - min, 20.3 81.2 13.3
75 - min, 22,3 89.2 15,7
L.S.D. at 0,05 3.40 -- 10,57
0.01 4.77 -- | 14.84

Sacond seagon 1982

Control (direct sowing) 1.0 4.0 36.3

Sceds Soaking 1,0 4.0 34.0

peat moss 1.0 4.0 34,0
30 - min, 14.7 58.8 13.3
45 - min. 18.3 73.2 9.3
60 - min. 19,7 78.8 15.7
75 - min, 20,7 82.8 15,0
L.S.D, at 0,05 3.98 —_— 10.27

0.01 5.95 —-— 14,68




T4+

compared with the other treatments. The results of the

second were sinilar to those of the first one,

The most important result which can be advised

for best germination is soaking seeds of Acacis farne-

giana for 75 minutes in H250 o

The effect of H2804 on promoting the germination
of hard coat seeds was mentioned by many investigators

as (Misra, 1963), on the seeds Ipomoea crassicaulis,

. Mohnot and Chatterjc (1965) on Parkinsonia aculeata gseeds.

Data in Pigure (5) indicate that in 1981 there
were no influences on increasing seed germination of

Acacia farnesiana. due to GA3 applications after H.W.T.s

or after sulfuric acid treatments. No promotion effecis
are noticed on seed germination due to GA3 treatments in
the second seagon except in cases of GAB applications on

geeds previously treated for different periods with H2504.

The maximum germination was noticed with (H2504
(30 min) X GA4 (150 ppm). The interaction was signifi-

cent in this concern,

The explantion for the increased rate of germina-

tion may be due to the effect of H2804 on softening the
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gseed coat and the GA3 promotion of embryo activity.

gimilar conclusions wag noted by Misra (1963)

indicated that soaking geeds of Ipomoea crassicaulis,

Benth in concentrated H2504 destroyed the scleroid cells
of the seed coat and created favorable conditions for

water permeability, Simmonds and Simpson (1971) conclu-
ded that the ppp (pentose phosphate, pathway) has a cri-
tical role in Avena fatua and that GA induces a shift in

glucose metaboliam resulting in the increased participa-
tion of the pp pathway, They speculate that since some
of the key énzymes of this pathway are present in the
dry dormant seeds, GA may regulate the activity of these

enzymes allosterically.

Chemical analysig:
III.2.C» Effect of H.W.T.8 and GAg on the indoles and

phenols: content of seeds and seedlings:

Indoles: '

Data obtained for indoles content as affected
by H.W;T.s and GA3 levels on seeds and seedlings of Aca-
cila farnesiana during 1982 are represented in Table (15),
It appeared that H,W.T's gave seedlings which contained
more indoles than that estimated in dry seeds. HW.T's
ag 50°C decreased the content in seedling as compared
with direct sowing or imbibed seeds wéter at room tempe-~

rature. While with H.W,T's at 60°C by reising decreased
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the content to 19.6 mg/100 gm (p.w.T.), With the same
temperature by lowering, the content increased over the
previous mentioned treatments, At temperature of 95°C
contrary results were noted where by raising temperature
of imbibed seeds to 95°C, seedlings contained higher
value of indoles as 35.9 compard %o 32.5 with imbibed
seeds and lowering temperature from g5°C to room tempe-
rature. The later temperature was the best one which

produced the highest values of seed germination,

Moreover, when GA3 at different concentrations
was applied on seeds previously treated with or without
hot water, indoles content flactuated and showed diffe-
rent trend of results. The only exception was the GA3
at 150 ppm when applied on geeds of H.W,T's L where in-
doles content increased im their seedling die to any in-
creage from room temperature to 95°C, The content in the
1ater case was the highest value of indoles as compared
to any other treatment, This was coincided with the
highest percentage of gemination., The high temperature
had its action on seed coat and embryo activation, also
GAB
hormones as reported by Lohmeyer (1951), Primusko (1963)

had its influence on embryo growth as and endogenous

who found that the high temperature had its action on
breaking the seed coat, hence the permeability of hilum

inecreased and created =a favorable condition for seed

germination; Also Dziewanowska and Lewak, (1975), who
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implied that GA3 contributes to the control of IAA level,

However, the content of indoles in seedling did
not give any indication of importance for seed germina-

tion of Agacia farnesiana.

Phenolsg:

The different H,W.T's decreased phenols in seed-
ling as compared with direct sowing or imbibing seeds in
water at room temperature Table (15)., The least value
 for H,W.T's as 107.1 mg/l00 gm (D.W.T.) is noticed with
H.W.T.8 L (95°C), It is interesting to notice that dry
geeds showed the lowest content of phenols but by seed
treatments the value gave the peaks in seedlings of di-

rect sowing or those previously imbibed in cold water,

Generally, H.W.T.8 and GAB treatments gave lower
values of phenols content in geedlings than cold weter
and direct sowing. The most promising effect of treat-
ments on decreasing phenols and increasing seed germina-
+ion was observed with GA3 application at 150 ppm on gseeds
previously treated with H.W.T.L (95°C), The results agree
with those reported by Mayer and Poljakoff-mayber, (1975)
who found that coumarin and itg dervatives are widely
distributed in mture and the inhibitor is rapidly meta-
bolized in germinating seed, TLang (1965), Stokes (1965)
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Indeed,GA3 gtimulate germination in seeds where dormancy

or quiscence is imposed by awide variety of mechanisms,

It seemed that Acacia farnesiana geeds can

be treated with H.W.T., at g5°C and cooling to 28°C then
treating seeds with GAB at 150 ppm before seed sowing.

111.2.4, Effect of H2804_and GA3 on the indoles and

phenolsa content of geeds and seedlings:

Indoles:

Concerning the effect of H2804 treatments fo-
1lowed with or without GA,, data in Table (16) revesl
that seedlings content for indoles increased after as

both cold water imbibition and direct gowing.

H?_SO4 treatments resulted in slight increases
of indoles in seedlings aé compared to non-treated seeds
except with HéSO4 dipping for 75 minutes which gave nea-
rly similar content as the direct sowing with great di-

fference in concern of gemmination capacity. With direct

sowing the percentagsof germination was 4% and with 75 minutes

of acid treatmemt the percentage raised to 82.8%., This
fact indicates that indoles content had a minor role in

seed gemination of Acacia farnesiana.

Data of GAB following acid treatments indicated
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no particular trend of indoles content due to GA3

applications as shown in Table (16).

Phenolss
As for phenols content, it ias obvious that HZSO R

GA3 or their combinations had decreased phenols in seed~
1ings especially with the treatments which produced rela-
tively higher percentages of germination i.e. dipping
geeds for 30 minutes in H,;50, followed with (150 ppm GAB)
application which gave 97.2%. (geedlings contained in
- this case 99.6 mg phenols /100 gm (D.W.T) compared to
351,5 mg/100 gn (p.W.T.) in seedlings of control which

resulted in 4% germination.

Hence, it can be concluded that phenols . in

rcasia farnesiana have a role in germination capacity.
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TII.3. Acacias arabics willds

ITIT.3.a. Cold and hot water treatmegjg_(H.W.T.s):

The obtained results in Table (17) for H.W.T.s

at 95°C confirm that germination of Acacia arabica seeds

can be stimulated by the application of H.W.T.s which
reflected on the rupture and goftening of the seed coal
layers. Seed sosking in 4. W,.T.L at 95°C resulted in 14,3
germinated seeds (57.2%) compared to 2.0 (8%) for control,

When H.W.t.s were applied at §0°C or 60°C no ime
"provement in seed germination capacity happened. The
beat treatment which raised the percentages of germina~
tion was the same which required the minimum number of
days for maximum gemmination as 17.0 days compared to 22
days for control, This is due to more sbsorption of
water facilitating the activation of embryo and saving

time for better germination.

In the second season the trend of results was
gimilar to that of the first season. Thegse results are

in agreement with the findings of gseverel investigators

as Alvarez-Racelies and Bagaloyos (1977), on Leucocephala
BPes nganagh, and Tren, (1980), on Acacia longifotie

who found that bioled water treatments increased the ca-

pacity of seed germination,
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Table (17) Effect of H.W.T.s on seed germination
of some trees and shrubs,

Acacia arabica

Pirst season 1981

Means No.of The percentage No. of days
Treatment gergzggged of g:ggﬁgated to max, germ,
co 50 [0 |95 |50 [0 |95 | 30 |60 | 95
] 5 ' t i
Cold water at 28°C 2.0 1 2.0 | 2.0 8.0 ‘a.o l 8.0 22.0 22,0122.0
H.W.T.R* 1.7 4.3 4.0 | 6.8 17.2 16,0 24.3 19.7 19.3
H.W.T.L¥ 1.0 2.0 14.3 4.0 8.0 57.2 24.3 21.7 17.0
L.S.D. at 0.05 N-S. N.S 7.10 —— —— - — N.s. H.S H.S
0.01 Nos Nos N.S - - - N.S N.S H.S
Second seagon 1982
Cold water at 2890 3.0 3.0 3,0 12,0 12.0 12.0 22.3 22.3 2213
H.%.P.R.X 3.0 5.0 3.3 12,0 20,0 13,2 20,0 19.7 17.3
H.w.T.L.* 1,7 3.0 15.7 6.8 12.0 62.8 21,7 20.0 15.0
L.s,D. at - €,05 N.S N,S 6,28 o= — - N.S ©N.S K.S
0.01 N.S ;N'.S 10.40 —— —— —— N.S N-s Ncs
R. = Ralsing

L. = lowering temperatures
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III.3.b. Effect of peat moss and aulfuric acid treatments:

Data concerning the effects of Haso4 and peat
moss treatments on the germination percentage in the two
geason are presented in Table (18). The percentages
of germination were 62.8% and 73.2% respectively. Stati-
gtical analysis proved significance in concern when
direct sowing, soaking in cold water or peat moss treat-
ments are compared with sulfuric acid treatments, The
32504 treatment for 45 minutes gave the highest percen-

tage of germination and least number of days for mdximum

.-germination as 12,3 and 8.7 for the first and second

gseasons respectively. Generally H2804 can be adviced

for better germination of Acacia arabica.

This finding is in line with the conclusion of
Lebrun (1966) who found that treating seeds of Robinia

poeudoacacia forst, with concentrated H230 for 80 minu-

4
tes gave 76.85% germinated seeds compared to 16.23% for

control,

Pigure (6) shows the gemination percentage

of Acacia arabica seeds as affected by socaking in diffe-

rent concentrations of GA3 following H,W,T.s. GA3 appli-

cations did not give higher percentages of germipation
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Table (18): Effect of H,S0, and peat moss on seed
germination of some trees and shrubs,
Acacia arabica
Pirst season 1981

Mean No.of The percentage .No.of days

Treatment germinated of germinated to max,

seeds seeds germ,

Control (direct sowing) 1.3 5.2 21.7
Seeds Socaking 2.0 8.0 22.0
peat moss 3.7 - 14.8 21,7
30 = min. 1443 572 14.7
45 .~ min, 15.7 62 .8 12.3
60 - min, 13.0 52.0 17,0
75 - min, 12.7 50.8 16.0
L.5.D, at 0.05 3.28 -— N.S
0.01 4,60 - N.S

Second geagon 1982

Control (direct sowing) 3.0 12.0 21.3

Seeds Soaking 3.0 12.0 22,3

peat moss 543 21,2 19,7
30 - min, 14.0 56.0 8.7
45 - min., 18.3 73.2 8.7
60 - min, 15.3 61,2 13.3
75 - min, 16,0 64.0 13,3
1..3.D, at 0,05 5.24 - 3.88

0001 7.36 — N.S




86.

ag compared with the g5oC¢ (L) water treatment, Although
the applications encouraged the germination with the low
temperatures, however the percentages of germination did

not exceed that of the 95°C 1., treatment in both seasons,

Concerining. the effects of GA3 on the germina-
tion of seeds previously treated with sulfuric acid, the
average number and percentage of germinated seeds in
Figure (6) show that the best treatment which gave the
highest number in both seasons was GAB at 100 ppm follo-~
- wing the H2304 (45 minutes) treatment.

Phe action of GA3 might be due to the activation
of embryo and perhabs it gave a kind of balance in the

hormanal system within the seed.

gimlar conclusions were reported by Dziewanowska
and Lewak (1975), which implies that GA3 contribute to
the control of IAA level, as earlier postulated by
Galston snd Davies (1969).
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Chemical analysiss
ITI.3.¢c., Effect of H.W.T.8 and GA3 on the indoles and

evh—

phenols content of seeds and seedlings:

Indolesg:

Data in Table (19) domenstrate that indoles
content in seeds was lower in dry seeds as compared to
seedlings, Seedlings from both direct sowing or cold
water imbibition treatments gave similarly indoles con-
tent as that found in seedling resulting from 95°C (L)
treatment which produced the highesf percentage of ger-
- mination in 1982 as (62.8%). This conclusion support
the opinion that indoles content had 1little effect on

increasing the capacity of germination.

On the other side, raising the temperature of
imbibed seeds did not show particular trend in indoles
content, Also, GA3 treatments on seeds treated with cold
water (control) showed diminishing effect on indoles co-

ntent in seedlings.

When GA3 wag applied on seeds treated with hot
water, the content of indoles in seedling was raised in
some cases as (150 ppm 95°C L treatment), however the

percentages of germination did not increase,

Generally, the indoles contents in seedling: were
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not indicators to jnoreased capacity of germination,

Seeds of Acacia arabica was gimilar to those of Acacia

farnesiana and both did not respond %o GA, applications.

Phenola:

The phenols content in Acasgig arabica was lower

in the dry seeds than in controls seedlings. H.W.T,s

ag shown in Table (19) had some effects on phenols con-
tent, a decreasing effects is noticed with 50°C and 60°C
(R) ag well as with 60°C and 95°C (1), However, the best
_ treatment which gave the highest percentage of germination
due to H.7.T.s was the 95°C (L),it was the same treatment
which gave noticeably lower phenols than that of controls.,
Thig indicates a relationship between the decreased peh-

nols content and the increased germination.

GA3 treatment showed decreasing effecta on pheno-
1z content except in one case. It seemed that GA3 had
a role on phenols through some rearrangement of hormonal
activities. The function of GA3 at its proposed concen-
trations on the hot water treated seeds seemed to have

little importance on forcing Acacia arabica. gseeds to

full germination,
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I1T.3.4. Effect of sto4 and GA3 on the indoles and

phenols content of seeds and geedling:

Indoleg:

The presented data in Table (20) jpdicate that
gulfuric acid treaments decreased the content of indoles
in geedlings as compared with controls (direct sowing or
cold water soaking). The treatment which gave the highest
rate of germination (H,50, for 45 minutes) gave & moderate
indoles contentas 22.2 mg/100 gm(D.W.T.). This was higher
than in seedlings from seeds treated for longer time in
gulfuric acid. Hence, ipdoles content had no main trend

in relation with germination of Acacia arabica.

GA. treatments decreaged indoles content in seed-

3
1ing of controls. The highest percentage as (81.2%) of
germinated seeds was previously recorded with sulfuric
acid treatment for 45 minutes followed with GA3 (100 ppm).
This treatment showed 21.6 mg/100 gm (D.W,T.) in geedlings,
The value was sgimilar to some other cases which gave low

percentages of germination. Hence, indoles content in

seedlings of Acacia arabica with does not give an indi-

cating relationship germination.

Phenolgs
Sulfuric acid treatments generally decreased the

phenols contents in seedling as compared with controls,
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mhis effectiveness was higher with the longer periods of
gsoaking in the acid. The treatment of gulfuric acid
which gave the highest rate of germination showed 176.2
mg/100 gm (D.W,T.) of phenols,

CA. treatments on control seeds decreased the

3
phenola content. The GA3 application at 100 ppm oT
seeds which were previougly goaked in sulfuric acid for
45 minutes gave 106.7 mg/100 gm (D,%.T.), This is comps-
reably lower than sulfuric acid treatment for 45 minutes
- without GA3 treatment, Hence, GAB definitely had a great

jpfluence on decreasing phenols content and may have a

great role on stimulating secd germination.

But this conclusion is dependant on the previous
treatments which facilitate the water absorption, The
role of GA3 in such case might be due to its influence

on a kind of balance of hormones.
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111.4. Olea eUTOZBB8_» L.

TIT 480 Cold and hot water treatments (R W, T.8)3

1t is clear from data in rable (23) thet H.W.T.8
have SOme influence on jpcreasing number and percentages
of geminatéd seeds of olives. The HeW.T.8 (L) at 60°C
was the best one for cv. chemlall, while the H.W.T.S (R)
tg 40°C was the best one for CcV. xoderia. This was true
in both geasons, however the 4ifferences Were insignifi-

cant .

Asg for the ghortest period needed for max imum
germination, geed soaking in cold water was the best
treatment with ¢Ve. chemlali. But for CVe. koderig the
y,%.T's 40°C (R) was the bhest one as compared to the other

treatments. The Tesults were identical in both seasons.

11T.4.D. Effect of peat moss and sulfuric acid treatments:

 a——

pata in Table (20) indicate glight increasing
effect for H,50, greatments (10%) as compared to direct
gowing oT control, HoweveT control gave the least number
of days for maximumn germination of chemlall geeds in both

geasonsd.

For gggggig, the best treatment which gave the
maximum pumber of geminated geeds was Hy50, (10%) for

5 minutes. This was true in both seasons, as compared
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with any other treatment., The increase Was gignificantly

more than the control in the gecond season,

Peat moss treatment gignificantly needed the lo-
ngest periods of days to reach the maximum germination,
in the second season. The other treatments needed nearly

gimilar number of daysS.

In conclusion, both H.,W.,T's and H2804 and peat

moss have not to be practised for the germination of olive

- seeds.

1II.4.c. Effect of sodium hydroxide and sodium carbonate

golutions treatment's:

From results in Table (23) i¥ 1s obvious that
both freaments of sodium hydroxide (10% for minutes)
and sodium carbonate (5% for 6 h,) gave significantly the
highest number of germinated seeds in both season, The
results for cv, chemlali were gignificant as compared to
control, Na OH 10% (hot) for 5 min, and Na OH 10% (hot)
for 10 min. in the first season. In the second season
the results were highly significant as compared to all

other treatments,

Sodium carbonate in both seasons showed similar

trend of results indicating that germination number
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and percentage were gignificantly increased as compared

to control,

Similar results although not significant are no-
ticed with koderia seeds as treated with either sodium

hydroxide or carbonate.

In this respect, control seed gave the minimum

number and percentages of germination in both seasond,

The action of‘both godium hydroxide and carbonate
on facilitating seed germination of olive is probably due
to the structure of seed itself, Olive stone which is
xnown to be very hard, has also an oily layer on the outer
surface of the seed coat which prevents absorption of
water. In this eonnection, both mentioned chemicals have
reactions with the oil which lead to saponification.

When such seeds are washed thereafter the layer of oil

ig removed. Hence water absorption will be easier,

Similar conclusions were mentioned by Pansiot and
Robour (1961) who stated that soaking seeds in 1% soda
solution for a certain time, depending on the hardness of
the stone, (10-20 minutes for Arbequine variety, and 1-
3 hours for thicker stones) can be used to affect seed

germination, As for the number of days needed to reach
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maximum germination, sodium carbonate was the most effe-
ctive treatment which gave the mipimum number of days
needed. The results in concern, however were insignifi-
cant in both seasons for both varicties under investiga-
tion. These resulis are in harmony with fthe finding of
Dela Rocha (1956-1957), who found that sosking oilve
geeds in 5% sodiumcarbonate increased the germination of

seeds and gave the most rapid one.

In conclusion, treating geeds with sodium hydro-

- gide 10% for 5 minutes ig adivsable for both varieties.

Data in Figure (7) concerning the interactions
of GA3 X 4.5, I8 generally indicate that GA3 applications
at the diff erent concentrations, either decreased seed
germination of cv, chemlall or gave the same number of

germination a8 control in the first seasons.

In the second season GAB treatments following
H.W.T's L, gave gimilar results as the first season.
While, the concentrations GA3 50 and 100 ppm with 40, 50
and 60°C H.W,T's R. increased seed germination in a range

vetween 27.5% to 50% as compared to their controls.

Comparing the results of cv., koderia in Figure

(8) it is obvious thail GA, treatments as 150 ppm following




No of germinated seeds No of germunoted seeds

No ol germindled seeds

First season 138

100,
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GAp 1 H, 50, Interaction

B
157 51 3 Contrat
B3 0T
I W0k m 50 ‘c
s 0
1% b P+
0t : w0
7:. -4“‘_
! h
5t [ SEOLH
] | .
00 - L 00 -
' 000 50 GA 000 Gaj
GAj x Temp Interochion ( Lowering | GAjy x Temp Interaction [ Lowering )
57 25
20 . 20
151 15t
19+ 1}
SE E 5
00 =¥ 00
150 Gay 000
3 cControl
GA; z Temp Interaction Roisirg ) GAy 1 Temp Interaction { Rusing ) W 0% tor S
15 571 ] 0% for Omm
EZ3 0%fterSmn
wnr 20t 207/, tor 0rn
15 R
]
3
¢ 00 0 100 150 GA,

Fig (7) Effect of GA3 and soaking in water or sulfuric acd
treatments on seed germination of olea europaea
cv. Chemlali olive
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treatments on seed germination of Olea europaea
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H.W.T's raiged the geed germination as compared to con-

trol and the other itreatmentis.

The results of effects of GA3 on increasing seed
germination agree with those reported by campbell and
Popence (1968) and Naged and Sakai (1979).

Data in Figure (7) show that GAB applications on
cv. chemlali seeds previously treated with sulfuric acid
gave different trend of results in the iwo seasons., The
most promising effect was in second season,where GAB at
150 ppm following H2804(20%)f0r 10 minutes ralsed
the germirgtion by 158.7%.

_ Ag for cv. koderia GA3 had no increasing effects

on seed germination Figure (8).

Chemical analysis:
11T.4.4. Effect of HE.W,T.8 and 82304 and GA3 on the

s —

indoles and phenolg._ content of seeds and

seedlingss:
Data in Tebles (24, 25, 26 ). reveal that there

are no relationship between the contents of indoles and
phenols in the gseedlings of olive and the experimental
treatments involved. The only exceptlion was the effects

of GA3 on the imbibed seeds where concentrations of
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phenols raised as compared to control. The effect

also had no indication on seed germinetion.

Hence, it can be concluded that the contents of
such compounds (indoles and phenols) in seedlings of

olive had no influence on seed germination.
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Second E;perimant

In 1981 a preliminary study on some different media
was undertaken to judge which one is suitable for the
propagation of Ficus elastica var decora cuttings, the
unpublished data concluded that coarse sand was the most

sultable medium,

Effect of IBA, Kinetin and Kinetin x TBA on the propaga-

tion of PFicus elastica var. decora, Roxb,

I. Effect of IBA:
I.a, Teminal cuttings:

The results in Table (27) showed that the 5500 p.p.m.
(Phots 2) of IBA was the most effective concentration which

produced 100% rooted cuttings in both seasons.

Besides, the same concentration gave highly signifi-
cant number of roots/cutting as compared to 4000 p.p.m, ox

lower concentrations and control (Photo 2 and 3),

Also, the longest roots were carried on the cuttings

treated with this concentration Table (27).

I.b, Middle portion cuttings:
In the same Table (27) it is clear that the middle

portion cuttings of Ficus elastica var. decora responded
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Photo (1)

Photo (2)

Photo (3)
control

Photo (1)
(2)

Effect of IBA 5500 p.p.m (17)

Effect of IBA lower than 5500 p.p.m (terminal
cutting).

(3):Control.




Photo (5)

Phofo (4):
(5):

(6):

Photo (4)

Photo (6)

Effect of IBA 5500 p.p.m (17).

Effect of IBA 2000 p.p.m (15) on leaf bud
cuttings.

Effect of IBA 2000 p.p.m on (T, M, end 1.b).
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in & similar way as terminal cuttings, IBA at 5500 p.p.m.
(Photo 4) gave the highest percentages of rooted cuttings,

increagsed both number and lengih of roots on cuttings.

I.c. Leaf Bud cutfings:

As for leaf bud cuttings, 2000 p.p.m. of IBA (Photo
5) seemed to be the most suitable concentration which pro-
duced 100% rooted cuttings in both seasons, in the meantime
cuttings carried the highest number and longest roots, The
increases in the number of roots was highly significant as

compared to control P,N. (Photo 6).

1T, Effect of Kinetins

IT.a, Terminal cuttings:
Pata of both seasons in Table (28) appeared that

dipping the basal part of Ficus elastica var. decora
cuttings in kinetin at 5 p.p.m. for 3 hrs (Photo 7),
regulted in 100% successful cuttings in 1982 and 75% in
1983. In both seagons, this treatment was the best one
which gave highly significant increases in the number of
roots/cutting as well as the longest roots as compared to
control,

II.b. Middle portion cuttings:

Tt is also evident from the same Table (28) that

4n both seasons more successful cuttings were obtained by
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Photo (7)

Photo (8)

Photo (9)

Photo (7): Effect of kinetin 5 p.p.m. on (T, M, 1.b.)
(8): Effect of kinetin 1 p.m.m, on (T, M, 1. b.)
(9): Effect of kinetin 15 p.p.m. on (T, M, 1.b.).
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application of Kinetin at 5 p.p.m. for 3 hrs (Photo 7).
This treatment also gave highly significant increases in
the number of roots/cutting as compared to control.
Significant increases in the root length Photo (3) due to
the application of this treatment is also noticed.

IT.c. Leaf bud cuttingss:
As shown in Table (28) the least number of rooted

cuttings resulted from the untreated leaf bud cutting

" and the highest record was attained by the application
of 1 p.p.m. of Kinetin for 3 hra. before planting (Photo
g8). However, the numbers of initiated roots and length
of roots were insignificantly lower than the high conce-

ntration (15 popomo) Photo (9)0

IIT. Kinetin x IBA effects:

III.a. Terminal cuttings:

Data in Table (29) indicate that th§ application
of 1 p.p.m. Kinetin followed with 5000 p.p.m. of IBA
decreased the number of rooted cuttings as compared to
control, While the best itreatment which gave the highest
pumber and percentage of rooted cuttings coincided with

the most number of roots/cutting and longer roots
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Photo (10)

Photo (11)

photo (12)

Photo (10): Effect of kinetin 15 p.p.m. x IBA 5000 p.p.m.
on (T, M, and 1,b).

(11): Bffect of kinetin 10 p.p.m. x IBA 5000 p.p.m.
on (T, M, end 1.b.).

(12): Effect of kinetin 5 p.p.m. x IBA 5000 p.p.m.
on (T, M, and 1.b.).
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was the combination Kinetin 15 p.p.m. X IBA 5000 p.p.m.
(Photo 10). However, the recorded data for IBA alone

were better in comparison.

III.b, Middle portion cuttings:

With cuttings from the middle portion the best
treatment in both seasons was the Kinetin 10 p.p.m. X
TBA 5000 p.,p.m. In this case no cutting failed to root,
the rooted cuttings significantly carried more number
of roots as compared to control., Also, longer roots

were noticed for such cuttings Table (29) and Photo (11),

III.c. Leaf bud cuttings:

Data in Table (29) show that the combination
Kinetin 10 p.p.m. X IBA 5000 p.p.m. was the best trea-
tment which increased number and percentages of rooted
cuttings (Photo 11). Besides, cuttings carried high
number and fairly longer roots as compared to control
or to 5 p.p.m. X TBA 5000 p.p.m. (Photo 12). Hence,
the application of kinetin at 10 or 15 p.p.m. followed
by IBA 5000 p.p.m, may be advised for the best rooting
of Ficus elastica var. decora cuttings. The trend of

the regults wag identical in both seasons,

The obtained results agree with those reported
by Klahr and Still (1979), who mentioned that rooting
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response vaired with hormone concentration. Also,
Hanson (1978) added that the most guccessful rooting
wag observed for gsemihard wood cuttings treated with
3700 p.p.m. of IBA. Das et al. (1978) found that IBA
at 1000 p.p.M. produced peat rooting (32 roota/cutting

on rosa compared with 3.29 roots/cutting in control.

Many evidences pointed out that root differentia-
tion is controlled in part by @ balance between the cyto-
. kinis and auxins. Large proporiions of the latter
pavored root formation and large proportions of cytokinins
favored bud formation. But at low concentrations of
cytokinins, & stimulation of Toot initiation was true

(Torrey 1956).

The role of kipnetin in this work may be explained
py its action on cell division promotion (patau et 8l.
1957) and Leonard et al. (1968), as well &8 the retar-
dation of leaf gensescence (Richmond and lang 1957).
According to the obtained data high root forming capacity
could be attained by 2 general application of IBA at
5500 P.D.M. for 10 second for terminal and middle por-
tion cuttings and 2000 p.p.le. for leaf bud cuttings or
kinetin 5 DPeP.l. (3 hrs.) for terminal and middle protion

cuttings and 1 P.P.m. for leaf bud cutting. Also 8
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combination of Kinetin 15 p.p.m. (135 hrs.) x IBA 5000
p.p.tie (5 segonds) for terminal cuttings and Kinetin
10 p.p.m. (1.5 hrs.) x.IBA 5000 p.p.m. (5 seconds) for
either middle'portion cuttings or leaf bud cuttings
would be applicabdle,

The prementioned compounds for sure have their
influence on reducing inhibitors of rooting thus pro-
viding & kind of balance between auxins and cytokinins

within the tissue of cuttings.

IV. Chemical analysisg
Effects of growth regulators on some chemical consti-

tuents in cutiings and leaves of Ficus elestica var.

decora! Roxb.,

IV.a. Nitrogen percentage:
With terminal cuttings all concentrations of the

different growth regulators decreased N % as compared to
control Table (30). The trend was not the some with

middle portion and leaf bud cuttings with no great varletion
smong different treatments except in control of middle
portion which gave the least N % as 0.58 %. Thus it can

be concluded that growth regulator as IBA and Kinetin have

some increasing effect in this cese.




o 2 - - - o = oy il (A T -
.

1 0L o' 1 189°L1 0T 9c° 9L 00°¥2 6T°02 9L°0 00°98 00°90T 22'¢0T looz €642 gLeo m*d*d 0005 X 51
00°0€T 086 LA} 20'T 69°28 z8*92 L2°T2 ©9°0 00°LOT 00%62T OT"20T g2°T2 L6°€2 gg*o w*d*d 0p0é T 01
00°5CT 12"9 ey 12 88°0 ¥64C9 - €0°tT ©91'9T OL'0 00°€0T Q0'SLT 6T°6LL ¥eLz BI'YL g5°0 m*d°d Qoo X §
L6°95T 0£° 11 19°12 88°0 £9° 0t 2907 TT°GT 08°0 00°28 00°26 867221 €681 05°22 20°T w*dd oool X 1
y9I ¥ UTE ‘*IIT
Y5 TIET € 02 00°62 96*0 06'z€ LL*02 ©9°9T 29'0 00°LL 00°92T 9£708 ™6z £¥°91 o0 smeded &1

g6 16e 90°81 96 12 2Tt S$T°09 66°6 16T t8'0 00°00T 00°02T ©06°10T 68762 Sy €1 290 mded 01

69° 99 £9°01 86°C2 960 89'CY T6°6 g9*yz 2670 00°2L 00°LOT ¥¥ Gl 22°61  §9°02 9b°0 rwrded §

o€ L6T Lite2 18°22 90 T 9L fer11  GI°GT 9670 00°63 00°L6  €875¥T ¥9*ST QL6 211 smeded 1

up3suTd *II

T 69T Glece 68 €2 00" T 69° 9% 66" CT O0T°0Z 88°0 00°68 00 10T c1*25 ez €Y LI 95°0 «w*d*d DO&S

96°28 €2 gz e Z6'0 oct 61-zz 60°2Zz 21°T 00°L9 00°201 92'96 06°22 2¥°91 2r'o sm*d*d 000§

o 6L°06 L 82 29" ¥2 98°0 IARSE:] gL°0T 06G°0Z 00°T 00'%9 00°L0T 9L7Lil 06°T2 O0L£°€2 ¥¥°0 ‘urd-d 00Gt
- 89°L1T 26" €L £eeee 260 IRE:! 20722 §LT9T 8L7O 00°C9 o088 ¥°Ol 1292 02°8BE 9%*0 *urdd 000t
- A 1 CveCy 96" 2 $6°0 LL 9% 83 £9°9T ¥6°7 00°28 00°25 L9211 v 6T 02°02 ¥I°t cu*d'd 000€
TT°2YT 6012 09 ¥2 B88°0 SLCTT 0p° 4T TSTR PO 00°'T6 00°9 L2°20T ¥6°6T 0L'0C 9T°T rud'd gooZ

66'2Y B89°2T 81" L1 060 00" S8 £8°% 29°9T 8¢'0 00°¢9 00°33 OT°CE 06T 0%°9T ¥2° 1 10I3U0D
vy "I

gToueyd BaTODUIL opuhwm: gTousyg = BaTOPUI o»smuhs wm mww BoUsyd ESTOPUL opmmchn
——— -0gqINe g g memmmmmsmes—momosoomssss -0qikd % N --2-QL - =00XB0 % N
2 ont1/30 9300 3 001/%w 18307 TréudosoTyd 2 00T/ Te30L
.g wB o : ‘qrRtg jo8 yooId g *a juesw B I
gFurgIn0 pnq Jeey #8utjino uopided @IPPIX uwnﬂa«=o|ﬂmnﬂauoa

- - - - - - — - -—— - o —— -

£861 ucewas
BIODAp *JI8A CREEE) BnoTd JO -U0AWa] PUB gJuT1No U §3UaNTIBUCD 190TWAL> B8WoE U0 gIojerndax yuaoxd Jo 306174 :(0€) STABL




120,

IVv.b. Carbohydrates percentage:
As for carbohydrates the most promising effect

ig noticed with the 4000 p.p.m. terminal cutting which
gave the highest percentage (28.20 %) of whereas the
leesnt perceniage was from rooted cutting of 10 p.p.m.
xipetin (13.45 %) both treatments gave 100 % rooted cutt-
ings. It means that carbohydrates percentage flacutuate
tissues (reising or lowering) depending on the activities
of tissueas. With other portions this statment was slso

true Table (30).

IV.,c. Indoles:

As for indoles in Table (30) there was increasing
effects due to growth regulators application in terminal,
middle portion and leaf bud cuttings except with kinetin
X IBA where decreasing effecte are noticed when 1, 5 or
10 p.p.tt Kinetin X IBA was applied. The increased indoles

are possibly responsible for more activation.

Iv.d. Phenolss

Phenols did not show a particular trend due to
_growth_regulatora applications on the different cuttings.
Table (30). |

IV.e. Chlorophyll a and bi
Comparing the effects of growth regulators on the

chlorophyll content in Table (30) it is clear that chlorophyll
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(a and b) was increased with kinetin application. In this
connection Osborne and McCalla (1961) showed the ability
of cytokinins to supress the loss of chlorophyll. This
was true with most of treatments where kinetlin was

applied with or without IBA. Whereas chlorophyll a and b
did not show the same trend with the treatments of IBA.
However, IBA also ip most cases increased the content as

compared to control.

In conclusion growth regulators have great effects
on changing biochemical substances within the rooted
cuttings of Ficus elastica var decora and this indicates
an- importance for using the suitable growth promotors
with a suitable concentration to push rooting of different

portions of cuttings.
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SUMMARY

-Pwo Bxperiments in & randomized complete block
system with four replicates, were carriled out at the
Experimental Farm of the Faculty of Agriculture atl
Moshtohor, Zagazig University, Egypt, during the seasons
of 1981, 1982 and 1983 to study seed germination of

different genera and species,

Local fresh seeds were subjected to one of the
following treatment H.W.T's (40, 50, 60 and 95°C) by
raising or lowering temperatures beside control (sosking
in water at room température for 24 hours, also seeds
were soaked in sulfuric acid 10 %, 20% or ¢oncentrated
for 5, 10, 30, 45, 60 end 75 minutes, then thoroughly
washed with water. While with olive seeds were sosked in
sodium hydroxide (10 %) cold or warm solution &t 55°C for
5 or 10 minutes, or sodium carbonate solution for 6 hours
before direct planting. All previous treatments were
compared to embeding seede in wet peat moss, soaking in

coid water or direct sowing.

Also cowbination of the previous treatments and
GAB at 0.00, 50, 100, 150 p.p.m. for 24 hours before

sowing were conducted.
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Equal patches of treated seeds were sown in

7 15 cm pots during the first week of September of each
year, while with olive thias wase in the last week of
November. Soil medium consisted of 2 part sand:1 1 part
loam. All pots were watered up to the adequate soll
moisture needed for best germination. The second
experiment dealed with propagation by terminal, middle
portion and leaf bud cuttings of Ficus elastica var.
decora. Roxb. which were subjected to different trestments

of growth regulators by dipping the basal parts as follows:

A. Control (distilled water).

B, IBA treatments dipping for 10 seconds at concentratione
of 0,00, 2000, 3000 , 4000, 4500, 5000, and 5500 p.p.m,

C. Dipping in kinetin for 3 hours in concentrations at
1, 5, 10 and 15 p.p.m.

D, Dipping in kinetin for 1.5 houras in the previous
concentration then followed by dipping in IBA (5000

p.p.m, for 5 seconds),

The treated cuttings were ingerted into sand in 20 cm
clay pots, each pot contained 4 cuttings in three replicates.

Data for seeds were recorded Jjust after emerging,

but for cuttings after 3 monthes from planting.
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The moat'important resulte are:
Cassis didymobotrya, L.:

C. didymobotrya, seceds are sensitive to high H.W.T's
since soaking in cold water resulted in the best

number and percentage of germination. The cause may be
attributed to injurious effects on embryo or due to
heat influence on some biochemical pathways of metabo-

lites needed by active embryo.

Incubating seeds in wet peat moss at room temperature
for 8 deys gave the higheat number of germinated seeds
due to the adequate supply of both moisture for imbi-
tition and well gaseous exchange at early stages of

germination.

GA3 supressed seed germination of C. didymobotrya due

to changing endogenous balance of hormones in seeds.

Chemical enalysls of seeds and seedlings indicated

that the highest percentages of indoles were coincided
with eeeds soaked for 24 hours. No particular relation-
ship was found between IAA content and germination at

early stages.

GA3 at 150 p.p.m. chahged the content of IAA in seedling
of previous H,W.T, L (60°C), although germination per-

centages did not increase,
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Cold water and H2804 10 % treatments decreased
phenols and those treatmentis were effective on
increaseing germinetion. High germination percentage

was alweys related with lower content of phenols.

Chemical snelysis gave some particuler trend showing
thet exogenous treatments of seeds by H.W.T's, 32804 and
GA3 had influence on the content of seedlings from

indoles and phenols.

Casgla goluca, L.:
H.W.T's had thermal stresses on germinationj seed of

C. golnca followed a similar trend as C, didymobotrya.

Peat moes aepplication also wae the best treatﬁent for

better germination.

It seemed thet C. goluega,l. has non-deep dormancy
which can be overcome by some physical treetments as
soaking in cold water or inserting in wet peat moes,

H2804 may osuse injury to such seeds.

GA3 decreaged ceed germination as compared to control

except at the higher concentration as 150 p.p.m.

Cassla mepdesta, L:
H.W.T.R. to 60°C gave the highest number end percentages
of germinating‘seeda by softening seed coats.
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5. Peat moss treatment gave similer trend as C. didymobotxya
or C. goluca this wase coincided with the shortest period

for germination.

3. GA. application &t 150 p.p.m. following H.W.T's, L.

3
or H2804 stimuleted seed germination as compared to

control,

Cassis fistula, L.:

1. For H.W.T's the shortest period to reach meximum
highest number of germinated seeds resulted from
soaking in;f.W.'l‘, at 95°C followed by cooling. All
seeds were injured with H,W.T.R. to 95°C.

2. Treating seeds with H2804 for 30 minutes raised their
percentage of gerﬁination to 97.2 % compared with 12 %
(control) and this was the best experimental treatment
including peat moss treatment. (The period needed for
meximwn germination was statistically shorter as compared

with control).

3. GAB treatments after H.W.T's or sto4 had no great
influence on raising germination as compared to the

application of H2$O4 for 30 minutes,

4, Dry seeds contalned the least content of indoles &g
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7.3 mg/100 gm (D,W.T.). Contente of indoles varied
in seedlings between 7.3 to 20.8 mg/100 gm (D.W.T),

and the higher contents indiceted a relationship

between facilitating seed germination end the increased

auxin cdntent.

After germination, seedlings content of phenola was

4 times as much as in dry seeds. Applicetion of high
concentration of GA3 decreasged the content of phenolic
compounde in seedlingsj; such relationship proved that

GA., promotion acts through inhiviting some phenolic

3
compounds within seeds.

Acacias fernesiena, Willd:

H.W.T's geve similar trend to §. fistula although

H.W.T.R. to 95°C did not completely lnjure seed

viability.

The best germination percentage was attained by sosking

seeds for 75 minutes in H2504.

The most promising effect of GA3 promotion to seed
germination was noticed after H2504 treatment for
30 minutes. The interaction of H2504 30 minutes

x GAa 150 p.p.m. was significant.
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Chemical enalysis proved thet indoles had @ minor role
in aseed germination of A. farnmesiana; seedlings
contained more indoles and phenols than in dry seeds.
The contents flactuated in seedlipgs with no relstion-
ship to increased germination except when GA3 wes
applied at high concentration as 150 p.p.m. indoles

increased.

H2$04 and GA3 or their combinations had decreased
phenols in seedlings especielly with treatments which
produced relatively higher percentages of germination.
Hence, phenols showed & role in germination of

A. farnesisena.

Acacia grabica, Willds: :
H.W.T's.L. at 95°C reflected on the rupture and soffening

seed coat layers of A, arabica. resulting im 57.2 %
compared to 8 % with control.

Dipping seeds of A, arabica in concentrated H2804 for

45 minutes resulted in the highest number of germinated

geeds.

Incubating seeds of A. srabica in wet peat moss gave

comparatively good results.

The best treatment of GAB which gave the highest
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percentage of germination was GA3 at 100 p.p.m, following
HZSO4 (45 minutes) treatment.

A positive relationship showed that trestments which
increased germination were the same which decreased

phenols content in eeedlings.

H2804 decreaced contents of both indoles &end phenols
in peedlings compared to contirols, GA3 had a definite
role on increasing seed germination of A, arabica when
the epplication follow a previous treatment which faclli-

tate water sbsorption.

Olea europses, L.

H.W.T'e and H2804 and peat moss treatments have not

to be practised for the germination of Olive seed=.

Both treatments of sodium hydroxide (10 %) for 5 minutes
epnd sodium carbonate (5 %) for 6 hours gave signi-
ficently the highest number of germinated seeds for
both cva,

Sodium carbonate gave the moat rapid germination.,

GA3 at 150 p.p.m. following H.W.T's =raised seed
germination which was still lower than sodiwm hydroxide

end carbonate treatments.
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No relationship was found between indoles and phenols

contents in olive seedlings and germination.

Ficus elastica var. decors, Roxbt

The best resulis for rooting terminal cuttings were
applicetion of IBA at 5500 p.p.m. for 10 seconds or
kipnetin at 5 p.p.m. for 3 hre or kinetin 15 p.p.m. for
1.5 hrs x IBA 5000 p.p.nm. for 5 seconds.

The middle portion cutitinge need to be treated with
IBA at 5500 p.p.m. for 10 seconds, kinetin at 5 p.p.i.
for 3 hre or kinetin 10 p.p.m. for 1.5 hrs x IBA 5000

p.p.m. for 5 gseconds.

As for leaf bud cuttings, the guccessful rooting can

be fulfilled by using IBA at 2000 p.p.mw. for 10 seconds,
xinetin 1 pip.m. for 3 hrs, or kinetin 10 P.p.m. for 115
hre x IBA 5000 p.p.m, for 5 second.

Chemical analysiss
In conclusion growih regulaters have great effects

on chenging biochemicel substances since kinetin increased

chlorophyll content and permitted more photosynthesis.




