


4 - RESULTS AND DISCUSSIONS

The effects of seeds soaking of two papaya cvs. (Solo and
Betty) in some chemical substances solutions at different
concentrations i.e., "GA;" at ( 50, 100 and 150 ppm ) ; " NAA "
at (25, 50 and 75 ppm ) ; "Yeast extract " at ( 50 , 100 and 150
m 1 /L : colchicine at (20 , 30 and 40) mg / L and EMS at 0.2,
0.3 and 0.4 % besides the control treatment (seeds soaking in tap
water only) and the seeds treated with gamma rays .

Such effects were evaluated through the response of
some seeds germination parameters (the percentage and the rate
of seeds germination, some seedling growth measurements i.c.,
(seedling height , root length , number of leaves per seedling ,
vegetative growth fresh and dry weights , root fresh and dry
weights and leaf / root ratio of dry weight) and mineral
composition of leaf and root as well as the cytological study to
throw some light on the effect of both colchicine and EMS

solutions on the chromosome behaviour of the papaya seedlings .

Thus, obtained results during the two seasons of study
dealing with any of the abovementioned three aspects are
separately discussed as follows:

Part I: Effect of soaking (Solo) papaya seeds in some chemical
substances and gamma rays on germination parameters,
vegetative growth and seedlings mineral content.

Part Il: Effect of soaking (Betty) papaya seeds in some
chemical substances and gamma rays on germination

m
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parameters, vegetative growth and seedlings mineral
content.

Part III: Cytological study of the papaya seedlings which
resulted from germinated seeds and treated with both
colchicine and EMS solutions to throw some light on
their chromosomal behaviour.

L.A.1. Effect of soaking (Solo) papaya seeds in some
chemical substances at different
concentrations on germination parameters.

I.A.1.1. Germination Percentage:

It is obvious from Table (1) that all tested treatments
namely gibberellic acid ( GAj ), yeast extract, naphthalene acetic
acid " NAA " caused highly significant increase in germination
percentage as compared with " colchicine ", " EMS " and
untreated seeds " Control " .

Generally, seeds soaking in 100 ppm " GA3 " induced the
highest germination percentage ( 84.67 and 88.00 %) , followed
by seeds soaking in 50 ml/L " yeast extract (82.67and 86.00 %)
and 25 ppm " NAA " (82.00and 84.00 %). On the other hand ;
seeds soaking in tap water " Control " caused the lowest
germination percentage( 56.00and 58.67 %) followed by seeds
soaking in 0.4 % " EMS " ( 56.20 and 60.00% ) and seeds
soaking in 40 mg / L " colchicines ( 58.00and 62.00 % ) during
the first and second season, respectively.

I.A.1.2. Germination rate:

It is clear from Table (1) that, all tested treatments i.c "
GA; " yeast extract, and " NAA " resulted in higher rates of
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germination as compared with " colchicine " , " EMS " and
untreated seeds " control " . The highest germination rates were
obtained when seeds were soaked in 100 ppm " GA; " (4.233and
4.400 ) , 50 ml/L " yeast extract " ( 4.133 and 4.300) and 25 ppm
"NAA " (14.100 and 4.200 ) as compared with untreated seeds "
control "(2.800 and 2.933), 0.4 % " EMS " (3.000 and 3.033) and
30 mg/LL " colchicine " (3.033 and 3.267) , and during the first
and second season ,respectively .

The obtained results of gibberellic acid are in harmony
with earlier reports of Chacko and Singh (1966), Eshuys
(1975), Salazar and Perez (1976), Sen and Ghunti (1976),
Yahiro and Oryoji (1980), Choudhari and Chakrawar
(1981), Asare (1984), Xu and Gu (1984), Nagao and Furutani
(1986), Furutani and Nagao (1987), Palanisamy and
Ramamoorthy (1987), Begum et al., (1988), Ram and Govind
(1990), Sen et al., (1990), Gupta (1992), Bertocci et al., (1997),
Ananthakalaiselvi and Dharmalingam (1998), Salama (1998),
Zhao et al., (2004), Gunes and Gubbuk (2006), Yogeesha er
al, (2007) and Andrade et al., (2008).

The obtained results of naphthalene acetic acid are
coincided with earlier reports of Chiesotsu et al o (1995 ),
Prakash (1998), Salama (1998), Kalalbandi et al ., (2003) and
Shinde er al ., (2008).

The obtained results of yeast extract are in agreement
with the findings of Ismaeil and Bakry (2005).

The obtained results of colchicine are in harmony with
earlier reports of Bakry and Ismaeil (2002) and Jaskani ef al.,
(2004).
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Finally, the recorded results of ethyl methane sulphonate
(EMS) in this respect are in agreement with the findings of
Bakry and Ismaeil (2002) and Padma and Chauhan (2005).

I.A.2. Effect of soaking (Solo) papaya seeds in some
chemical substances at different concentrations on
some growth measurements.

Table (2. 3 and 4) shows the effect of seeds soaking in
some chemical solutions on some growth measurements of
emerged papaya seedlings during 2008 and 2009 seasons.

1.A.2.1. Seedling height (cm):

It is obvious from Table (2) that in both seasons ,
seedlings arised from 100 ppm " GA; " had the tallest seedlings
(68.43 and 70.33 cm), followed by 50 ml / L " yeast extract
(67.63and 69.00 cm) and 25 ppm " NAA" (63.23 and 65.70 cm).

"

On thecontrary, seedlings arised from 20 mg/L
colchicines had the shortest seed lings " (40.77and 41.83 cm ),
0.2 % " EMS " ( 41.33 and 43.10cm ) and untreated seeds "
Control " (53.17 and 56.47 cm ) during the first and second
season ,respectively .
1.A.2.2. Root length (cm):

It is obvious from Table (2) that in 2008 and 2009
seasons , seeds soaked in " GA; " ,at 100 ppm" yeast extract " ,at
50ml/L and " NAA "at 25 ppm induced the highest length of

root as compared with seeds soaked in "Colchicine "at 40" mg/L
and "EMS" at "0.2% .

w
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Generally, seeds soaked in 100 ppm " GA; " " Produced
seedlings with the highest length of root ( 19. 13 and 20.83 cm )
followed by 50 ml / L " yeast extract " ( 18.03 and 19.13 cm )
and 25 ppm " NAA" (16.73 and 17.57 cm ).

On the other hand , seeds soaked in 40 mg/L " colchicine”
EMS " gave seedlings with the lowest length of root( 11.20 and
12.80 cm 20mg/L" colchicine"(11.43 and 13.40)and 0.2% EMS
(12.87 and 13.47) during the first and second season,
respectively.

1.A.2.3. Number of leaves per seedling :

It is clear from Table (2) that in both seasons , the highest
number of leaves were obtained from 100 ppm " GA; " (16.33
and 17.00), 50 ml / L " yeast extract (15.67 and 16.00) and 50
ppm " GA; " (15.33 and 15.33) .

On the contrary , the lowest number of leaves per seedling
were obtained and 40 mg/L " colchicine " (13.00 and 13.33),
0.3%EMS(13.00 and 13.33) and (untreated seeds) (control)
(1433 and 14.67). during the first and second season,
respectively.

1.A.2.4. Fresh weight of vegetative growth (gm):

It is obvious from Table (3) that in both seasons , the
highest fresh weight of vegetative growth were obtained from
100 ppm " GA; " ( 46.79 and 48.67 gm .) , S0 ml /L " yeast
extract " ( 44.18 and 46.93 gm .) and 50ppm " GA; " (43.11 and
45.87 gm) .

On the other hand, the lowest fresh weight of vegetative
growth were obtained from 0.2% EMS (18.95and 20.56), 20

M
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mg/L " colchicine " (19.29and 20.68 gm.)and untreated seeds "
control " (24.12 and 25.13 .) during the first and second season,

respectively.
I.A.2.5. Fresh weight of root system:

It is clear from Table (3) that in both seasons , the highest
fresh weight of root system were obtained from 100 ppm " GA; "
(18.42 and 19.05 gm . ) 50 ml/L " yeast extract " (17.40
and18.88 gm) . and 150 ppm " GA; " (17.01and 17.81 gm.) .

On the other hand , the lowest fresh weight of root system
were obtained from " colchicine " at 20 mg/L (7.81 and 8.21),
0.2 % EMS (8.15 and 8.51) and untreated seeds " Control "
(9.44, 10.69 gm.) during the first and second season,
respectively.

1.A.2.6. Dry weight of vegetative growth (gm):

It is obvious from Table (4) that in both seaons , seeds
soaked in 100 ppm " GA; " increased dry weight of vegetative
growth , ( 8.79 and 9.34 gm .) 50 ml/L " yeast extract " (8.20
and 8.27 gm . ) 150 ppm " GA;" ( 7.79 and 8.65 gm )

On the contrary , seeds soaked in 20mg/L colchicine %
decreased dry weight of vegetative growth ( 4.13and 4.54 gm .)
followed by 40 mg / L colchicine (4.82and 5.06 gm .) and
untreated seeds (control ) ( 4.77and 5.88 gm .) during the first
and second season ,respectively.

I.A.2.7. Dry weight of root system (gm):

It is clear from Table (4) that in both seasons , seeds
soaked in 100 ppm " GA; " increased dry weight of root system
(6.80 and 7.32 gm . , followed by 50 ml/L " yeast extract "
(6.05and 6.78 gm ) and 150 ppm " GA;" ( 6.03 and 6.32 gm. ).

- ______________
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On the other hand, seeds soaked in 20mg/L" colchicine
"decreased dry weight of root system (4.00 and 4.18 gm . )
followed by 40 mg / L " colchicine " ( 4.12 and 4.37 gm . ) and
untreated seeds (control ) ( 4.43 and 4.77 gm . ) during the first
and second season ,respectively.
1.A.2.8. Top / root ratio of dry weight:

It is obvious from Table (4) that in both seasons , the
highest top / root ratio of dry weight was obtained from 50 ppm "
GA; " (1.367and 1.381) .

The gained results of gibberellic acid in this respect go in
line with findings of Guha and Chaturvedi (1972), Sen and
Ghunti (1976), Sen et al., (1990), Salama (1998), Pandit ef al.,
(2001), Zhao et al., (2004), Andrade et al., (2008) and Rajesh
et al.,(2008).

The obtained results of naphthalene acetic acid (NAA) are
in agreement with the findings of Kalabandi ez al ., (2003).

The recorded results of yeast extract are in agreement
with the findings of Ahmed et al., (1998), Mostafa (2004) and
Ismaeil and Bakry (2005).

The obtained results of colchicine are coincided with
earlier reports of Jaskani et al., (2004).

The obtained results of ethyl methane sulphonate ( EMS )
are in harmony with earlier reports of Jawaharlal et al ., (1991),
Konzak (1993), Patra et al.,(1998), Bakry and Ismaeil (2002),
Nusrat and Mirza (2002) and Padma and Chauhan (2005).

_
Results and Discussions 43-



[.LA.3.Effect of soaking (Solo) papaya seeds in some
chemical substances at different concentrations on
seedling mineral content.

I.A.3.1. Effect on leaf and root nitrogen content :

Table (5) shows leaf and root nitrogen content (%) of
papaya seedlings cv. Solo as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is obvious from Table (5) that in both seasons , the
highest value of leaf nitrogen content was obtained from 100
ppm " GA;" (1.800and 1.850 ) followed by 50 mL/L " yeast
extract (1.750and 1.800 (and 25 ppm " NAA" (1.700 and 1.750).

On the other hand , the lowest value of leaf nitrogen
content were obtained from untreated seeds " control " ( 1.150
and 1.165), 0.2% " EMS " (1.270 and 1.300) and 40 mg/L "
Colchicine " (1.300 and 1.350).

As for the highest value of root nitrogen content was
obtained from 100 PPm " GA; " ( 1.550 and 1.580 ), followed by
50 mL/L " yeast extract " (1.500 and 1.550 ), and 25 ppm " NAA
" (1.470 and1.500 ) .

On the contrary, the lowest value of root nitrogen content
were obtained from untreated seeds " control " (1.100 and1.120)
0.3 % " EMS " (1.110 and 1.130) and 40 mg / L " colchicine
(1.170 ‘and 1.200). during the first and second season,
respectively.

Results and Discussions -44.
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[.A.3.2. Effect on leaf and root phosphorus content :

Table (6) shows leaf and root phosphorus content (%) of
papaya seedlings cv. Solo as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

[t is obvious from Table (6) that in both seasons , the
highest value of leaf phosphorus content was obtained from 100
ppm " GA; " (.360 and, 0.370 ) followed by 50 ml / L " yeast
extract ( 0.350 and 0.365) and 150 ppm " GA; " ( 0.345 and
0.344).

On the contrary , the lowest value of leaf phosphorus
content was obtained from untreated seeds " control " (0.195,
0.200) ,40 mg/L"colchicine " ( 0.225 and 0.230 ) and 0.2 % "
EMS " (0.215 and 0.220).

As for the highest value of root phosphorus content was
obtained from 100 ppm " GA; " ( 0.285and 0.290 ) , followed by
50 ml / L " yeast extract " ( 0.276 and 0.282 ), and 150 ppm "
GA; " ( 0.270 and 0.270) .

On the other hand , the lowest value of root phosphorus
content was obtained from 0.3% " EMS " (0.175and 0.180),40
mg/L " colchicines(0.178 and 0.182) and untreated seeds control
" (0.178 and 0.185) . during the first and second season
,respectively.
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I.A.3.3. Effect on leaf and root potassium content :

Table (7) shows leaf and root potassium content ( % ) of
papaya seedlings cv. Solo as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is clear from Table (7) that in both seasons , the highest
value of leaf potassium content was obtained from 100 ppm "
GA3 " ( 1.717 and 1.750) followed by SOmL/L " yeast extract "
(1.650 and 1.700) and 25 ppm " NAA " (1.580 and 1.630) .

On the other hand, the lowest value of leaf potassium
content was obtained from and untreated seeds " control " (1.170
and 1.185) 0.2 % " EMS "(1.177 and 1.190) and 40 mg/L "
colchicines " ('1.190 and 1.220) .

As for the highest value of root potassium content was
obtained from 100 ppm " GA;" (1.467 and 1.490) followed by
50 ml/L" yeast extract" ( 1.387 and 1.400) and 25 ppm" NAA"
(1.360 and 1.380).

On the contrary, the lowest value of root potassium
content was obtained from 0.3%" EMS" (1.070 and 1.085),
untreated seeds control (1.050 and 1.100). 40mg/L colchicine
(1.110 and 1.130) during the first and second season
Jrespectively.

Results and Discussions




“[9A3] %S 1€ JUIIAPIP APUEIYIUSIS J0U I8 UWN[OD

[oBa uIIIM(S) 19319] duies ) Aq pamo[[o} SUBAl

spaas ay) Sunjeos Aq pajdd

A‘ .E JujU0d wnissejod j00Yy (2, ) yuajuod wnissejod Jea |

"SUOSEs 6007 PUE wccnln..n
JJE SE 0]0S * AJ S3UI[PIIS eAeded jo (9/,) JUIPUOD WINISSEIO

sjuamIIBIL],

9 SLI'I OAH 0FT'1 HOJ S9T'1 A €T % #'01% ,,SINA,, Ul SuP[eos SpIds
rIssot THO 0L0°1 HD 0ST'1 4 €071 o, €0 J€ ,SINd, Ul BUD{EOS SPadg
IHD €vT'1 HOJ 0711 1061°1 HLLT'T %, 7'0 €,,SINE,, Ul SUDEOS SPIIS
IH 0EIL'L 40111 IH 0271 HO 061°1 1/3U oF 1€ ,,2uUBIYd[03,, Ul SUD{E0S %&m_
D4 061'1 9-a L9T'T 040871 A3 LYT'1 /3w g I¥ ,,2UIYD[0d U BUDEOS SPIIS
HOD0ST'] oI 0ET'T THD 0vIT'1 HODA 0071 /31 07 18 ,,2UPIYA[0I,, Ul BUD{EOS %«W_
ad 00€'1 AAD 0ST'T Add 00S'T AA 09V’ T Ui 0ST 38 ,J9e1X0 J5Eak,, UT SuDjEos spads |
ad 9se'l D OEET AAd 0¥S°1 adLis't [T Q0TIE ,J9B1)X3 JSEAL,, Ul BUD{EOS SPIIT
av 00v'1 av LSE'T g00L'1 av 059°'1 [T 05 JE ,,]9E1)X0 Jseak,, Ul SUD[EOS SPIIF
A 0ST1 A3A 01T'1 A08+'1 A 00v°1 wdd G/ 18 ,,VVN,, Ul SUDJEOS SP3dS
ASYT1 Ad 0£T'1 A3 0¥S'1 AdD 005’1 wdd oS 1€ ,,VVN,, Ul SuUDjEos Spadg
q08¢€'1 29V 09€°1 D0g9°1 0851 wdd 57 1€ ,, VYN, Ul SUD[BOS SPadg
ao0se'l an 0og’1 aoog't 29 0SS°T wdd S[I€ ,,FVD,, Ul SUD{BOS SPIdS
vV 06¥°1 V LOV'1 V 0SL'1 VLIL'T wdd g ,,°VD,, Ul SUDEOS SPIIF
DOLET 09 LSE'T AA OLS'T D LES'T wdd 05 1€ ,,fVD,, Ul SUDEOS SPIS
1001°1 THOSO0'T rSST'T T10LT'T . [01ju0d,, 19jem dE) Uj SUDEOS SPIIT
6007 8007 6007 8007

%
1ANp SUONN[OS [EIUIIYD WIS Ul

d jooua pue Jea : (L) 3qelL

-49.

Results and Discussions



[.A.3.4. Effect on leaf and root iron content :

Table (8) shows that leaf and root iron content (ppm ) of
papaya seedlings cv. Solo as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is obvious from Table (8) that, in both seasons , the
highest value of leaf nitrogen content was obtained from 100
ppm " GA;" (116.7and 122.2) followed by 50 mL/L " yeast
extract (115.3and 120.7) and 25 ppm " NAA " (113.8and 118.4).

On the other hand , the lowest value of leaf iron content
was obtained from untreated seeds " contro] " (79.10and 85.60),
0.3% EMS (83.60 and 85.30) and 40 mg/L " colchicine " (87.70
and 96.80).

As for the highest value of root iron content was obtained
from 100 PPm " GA, " (199.20and 107.00 ) , followed by 50
ml/L " yeast extract " ( 98.40and 105.30 ), and 25 ppm " NAA "
(195.90and 102.50) .

On the contrary, the lowest value of root iron content was
obtained from untreated seeds ." control " ( 58.90 and 65.40), 0.3
% " EMS " (73.20and 76.80 ) and 40 mg / L " colchicine (77.60
and 81.00) . during the first and second season ,respectively .
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1.A.3.5. Effect on leaf and root Zinc content:

Table (9) shows leaf and root Zinc content (ppm) of
papaya seedlings cv. Solo as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is obvious from Table ( 9) that in both seasons , the
highest value of leaf Zinc content was obtained from 100 ppm "
GA; " (25.80and27.30 followed by 50 ml / L " yeast extract "
(25.00and 26.00 and 25 ppm " NAA " ( 24.70and 25.10) .

On the contrary , the lowest value of leaf Zinc content
was obtained from untreated seeds " control " (14.50and15.70),
0.2 % " EMS " (15.70and 16.20)and 40 mg/L " colchicine "
(16.80and 17.80).

As for the highest value of root Zinc content was obtained
from 100 ppm " GA; " (22.90and 24.20 ) , followed by 50 ml /L
" yeast extract " ( 22.50 and 23.00 ), and 25 ppm " NAA "
(21.50and22.60).

On the other hand , the lowest value of root Zinc content
was obtained from untreated seeds (control) (12.80 and 14.80),
0.2% " EMS" (13.70 and 14.10) and 40 mg/L " colchicine"
(14.20. and 15.00) during the first and second season
Jrespectively .
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I.A.3.6.Effect on leaf and root manganese content:

Table (10) shows leaf and root manganese content (ppm)
of papaya seedlings cv. Solo as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is clear from Table (10) that, in both seasons the
highest value of leaf manganese content was obtained from 100
ppm " GA; (39.00and 44.10) followed by 50ml/L" yeast extract"
(38.70and 43.40 ) and 25 ppm " NAA " ( 37.70 and 42.30) .

On the other hand , the lowest value of leaf manganese
content was obtained from untreated seeds " control. (20.90 and
21.20),0.3% EMS (20.40 and 21.60)and 40 mg/L"Colchicine "
(21.50 and 22.60).

The highest value of leaf manganese content was
obtained from 100 ppm " GA; " ( 33.70and 36.80 ) followed by
50ml/L " yeast extract(32.30and 3480) and 25 ppm "
NAA(31.80and33,70) .

On the contrary , the lowest value of root manganese
content was obtained from untreated seeds " contro] " ( 17.00and
18.90 ), 0.3% " EMS " ( 18.20and 20.00 ) and 40 mg/l "
Colchicine " (19.40and 22.00) during the first and second season
Jrespectively .

These results are in agreement with findings of Loyd et
al., (1961), Ting (1962), Saito and Yamato (1964), Randhawa
and Iwata (1965) and Mohmodov (1967).
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I.B.1.Effect of treating (Solo) papaya seeds with gamma
irradiation at various doses on germination
parameters.

[.B.1.1. Germination percentage:

It is obvious from Table (11) that in both seasons water —
soaked seeds and treated with different doses of gamma rays had
higher germination percentage as compared with untreated seeds
" control " .

Shortly , water — soaked seeds , and treated with gamma
rays at (40 Kr). proved to be the superior treatments improving
germination percentage (74.00 and 78.00 % ) during the first and
second season ,respectively .

I.B.1.2.Germination rate:

It i1s clear from Table (11) that in both seasons , water —
soaked seeds and treated with different doses of gamma rays had
higher germination rate as compared with untreated seeds "
Control ".

Briefly , water — soaked seeds , and treated with gamma
rays at (40 kr) proved to be the superior treatments improving
germination rate (3.537 and 3.744 ) during the first and second
season ,respectively .

These results are in harmony with earlier studies of
Kalinichenko (1971), Spiegel-Roy and Kochba (1972),
Kawecki (1973), Dronnikov (1977), Lange and Toit (1977),
Shchepot et al ., (1978), Vonkyi and Amuh (1979), Alamgir
and Rahman (1991), Jawaharlal et al .,(1991), Sharma and
Sharma ( 1994 ),Salama (1998), Nargis et al., (1998), Sunil et
al ., (2002),Bakry and Ismaeil (2002), Hafiz et al ., (2005) and
Murlee et al., (2008).

L U o S S P . P S 85 5 G S TSN A i s s
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[.B.2. Effect of treating (Solo) papaya seeds with gamma
irradiation at various doses on some growth

measurements .
1.B.2.1.Seedling height (cm):

It is obvious from Table (12) that, in both seasons, water
— soaked seeds gave the tallest seedlings as compared with other
treatments. On the other hand, water — soaked seeds and treated
with gamma rays at 10 Kr produced shorter seedlings.

I.B.2.2.Root length (cm):

It is clear from Table (12) that in both seasons , water —
soaked seeds produced seedlings with the highest length of root
as compared with other tested treatments . On the contrary ,
water — soaked seeds and treated with gamma rays at 10 kr
produced the lowest of length of root .

1.B.2.3.Number of leaves per seedlings:

It is obvious from Table (12) that, in both seasons , water
— soaked seeds produced seedlings with the highest number of
leaves as compared with other tested treatments . On the other
hand , water — soaked seeds and treated with gamma rays at 10
Kr. produced seedlings with the lowest number of leaves .
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I.B.2.4.Fresh weight of vegetative growth (gm):

It is clear from Table (13) that, in both seasons, water —
soaked seeds increased the fresh weight of vegetative growth as
compared with other tested treatments. On the contrary, water —
soaked seeds and treated with gamma rays at 10 Kr decreased
the fresh weight of vegetative growth.

[.B.2.5.Fresh weight of root system (gm):

[t is obvious from Table (13) that in both seasons, water —
soaked seeds increased the fresh weight of root system as
compared with other tested treatments. On the other hand, water
— soaked seeds and treated with gamma rays at 10 Kr decreased
the fresh weight of root system.

%
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I.B.2.6. Dry weight of vegetative growth:

[t is clear from Table (14) that, in both seasons, water —
soaked seeds increased the dry weight of vegetative growth as
compared with other tested treatments. On the contrary, water —
soaked seeds and treated with gamma rays at 10 Kr decreased
the dry width of vegetative growth.

1.B.2.7.Dry weight of root system:

It is obvious from Table (14) that, in both seasons, water
— soaked seeds increased the dry weight of root system as
compared with other tested treatments. On the other hand , water
— soaked seeds and treated with gamma rays at 10 Kr decreased
the dry weight of root system.

I.B.2.8.Top/root ratio of dry weight:

It is clear from Table (14) that, in both seasons water —
soaked and treated with gamma rays at 10 Kr. increased top/ root
ratio of dry weight.

The tabulated results are in harmony with the analogous
ones mentioned by Jawaharlal er al, (1991), Salama (1998),

Sunil et al., (2002) Bakry and Ismaeil (2002) and Hafiz ez al.,
(2005).
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1.C.1.Effect of treating (Solo) papaya seeds with gamma
irradiation at various doses on seedling mineral

content:
I1.C.1.1.Effect on leaf and root nitrogen content:

It is clear from Table (15) that in both seasons, water —
soaked seeds and treated with different of gamma rays had
higher value of leaf nitrogen content as compared with untreated
seeds " control " .

Shortly, water — soaked seeds and treated with gamma
rays at (40 k. rad) gave the highest value of leaf nitrogen content
(1.185 and 1.195).

As for, water — soaked seeds and treated with different
doses of gamma rays had higher value of root nitrogen content as
compared with untreated seeds "control".

Shortly, water — soaked seeds and treated with gamma
rays at (40 k . rad) gave the highest value of root nitrogen
content (1.139 and 1.160) during the first and second season
Jrespectively .
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1.C.1.2. Effect on leaf and root phosphorus content:

It is obvious from Table (16) that in both seasons , water
— soaked seeds and treated with different doses of gamma rays
had higher value of leaf phosphorus content as compared with
untreated seeds " control " .

Shortly, water — soaked seeds and treated with gamma
rays at (40 k. rad) gave the highest value of leaf phosphorus
content (0.215 and 0.221).

As for , water — soaked seeds and treated with different

doses of gamma rays had higher value of root phosphorus
content as compared with untreated seeds " control " .

Briefly, water — soaked seeds and treated with gamma
rays at (40 k. rad) gave the highest value of root phosphorus
content

(0.204 and 0.208) during the first and second season,
respectively.

]
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1.C.1.3.Effect on leaf and root potassium content:

It is clear from Table (17) that in both seasons , water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf potassium content as compared with

untreated seeds " control " .
Shortly, water — soaked seeds and treated with gamma

rays at (40 k. rad) gave the highest value of leaf potassium
content (1.198 and 1.200).

As for , water — soaked seeds and treated with different
doses of gamma rays had higher value of root potassium content
as compared with untreated seeds " control " Briefly , water —
soaked seeds and treated with gamma rays at ( 40 k. rad ) gave
the highest value of root potassium content (1.176 and1.190).

during the first and second season , respectively .
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1.C.1.4.Effect on leaf and root iron content:

It is clear from Table (18) that, in both seasons water —
soaked seeds and treated with different of gamma rays had
higher value of leaf iron content as compared with untreated
seeds "control".

Shortly, water — soaked seeds and treated with gamma
rays at (40 k. rad) gave the highest value of leaf iron content
(85. 90and 90.00)

As for , water — soaked seeds and treated with different

doses of gamma rays had higher value of root iron content as
compared with untreated seeds " control " .

Shortly, water — soaked seeds , and treated with gamma
rays at (40 k. rad) gave the highest value of root iron content
(68.80 and 72.30) during the first and second season,
respectively.

m

Results and Discussions -70-



"TOA3] %G 1B JURIJIIp ApJuediyIudis Jou 28 UIN[Od Yored UIIIM(S) 19319] auwes ay) Aq pamo[[0f SUBIA

E YO0£iL V08°89 Y00'06 V06°SS peIy (Op+ 19jem de) ul Sunjeos spads
q401°69 avor'L9 dV0.L88 avoo'zs pedy (z+ 19jem de) ul Supjeos spasg
20899 J0S°S9 240598 290108 pely o[+ 191eam dey ui 3upjeos spaag
aors9 P06°8S D09°S8 D0I°6L .Jonuod,, 1ajem dej ur Supjeos spasg

6007 8001 6007 8007

(wdd) juajuod uoar jooy

(mdd ) yuaguod woar jeary

syumdunjeald,

*SUOSBIS G007 PUe §00Z SULIND SAB.I BUIIES [)IM SPIas
3y} Suneaa) £q pajddJJe se 0[0S * Ad sSurpaas eAeded jo (wdd ) Juajuod uoar jooux pue JeaJ : (8) AqeL

=7)=

Results and Discussions



1.C.1.5.Effect on leaf and root zinc content:

It is obvious from Table (19) that in both seasons water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf zinc content as compared with untreated
seeds "control".

Shortly, water — soaked seeds and treated with gamma
rays at (40 k. rad) gave the highest value of leaf zinc content
(20.40 and 22.00).

As for , water — soaked seeds and treated with different
doses of gamma rays had higher value of root zinc content as
compared with untreated seeds " control Briefly , water — soaked
seeds and treated with gamma rays at (40 k . rad) gave the
highest value of root zinc content

(17.30 and 19.70) during the first and second season,
respectively.
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1.C.1.6.Effect on leaf and root manganese content:

It is clear from Table (20) that, in both seasons water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf manganese content as compared with

untreated seeds "control".

Shortly, water — soaked seeds , and treated with gamma
rays at

(40 k. rad) gave the highest value of leaf manganese
content (30.50 and 32.00).

As for, water — soaked seeds and treated with different
doses of gamma rays had higher value of root manganese content
as compared with untreated seeds "control"

Briefly, water — soaked seeds and treated with gamma
rays at (40 k. rad) gave the highest value of root manganese
content (23.10and 24.50) during the first and second season,
respectively.

These results are coincided with those mentioned earlier
by El-Azzoni et al., (1970), Rennie and Nelson (1975), Zham
yansuren and Voloozh (1976), Ragab (1979), Tikhonov ef al.,
(1980), Meawad (1981), El-Shafie et al, (1987), Korosi,
Mohamed et al.,, (1988, a & b) Mohamed (1989) Hussein et
al., (1995), El-Essawy (1995), Orabi, (1997 and 1998),
Maghraby (1997), Hassanein et al., (1998), Taha (2000) and
Mohamed et al., (2000).
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I1.A.1. Effect of soaking (betty) papaya seeds in some
chemical substances at different concentrations

on germination parameters.
I1.A.1.1.Germination percentage:

It is obvious from Table (21) that, in both seasons , all
tested treatments namely gibberellic acid " GA; ", yeast extract ,
naphthalene acetic acid " NAA " caused highly significant
increase in germination percentage as compared with
(Colchicine ) ", EMS " and untreated seeds." control ".

Generally , seeds soaking in 100 ppm " GA; " induced the
highest germination percentage ( 83.33 and 85.33 % ) followed
by seeds soaking in 50 ml /L " yeast extract " ( 80.67 and 84.00
% ) and 25 ppm " NAA " (80.00 and 82.00% ) . On the other
hand , untreated seeds " control " caused the lowest germination
percentage (54.67 and 58.00 %),0.2% " EMS " ( 56.67and 58.67
%) and 40 mg / L " Colchicine (56.67 and 60.00) during the first
and second season ,respectively.

I1.A.1.2.Germination rate:

It is clear from Table (21) that in both seasons , all tested
treatments i.e., " GA; ", " yeast extract " and " NAA" resulted in
higher rates of germination as compared with " Colchicine " , "
EMS " and untreated seeds " Control " . The highest germination
rates were obtained when seeds were soaked in 100 ppm " GA;"
(4.167 and 4.267) , 50 mLI/L " yeast extract " ( 4.033 and 4.200)
and 25 ppm " NAA " ( 4.000 and 4.100) as compared with and

untreated seeds (control) (2.733 and 2.900), 0.2% "EMS"(2.833

Results and Discussions 26
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and 2.933)and 40mg/L" Colchicine "(2.833 and 3.000) during
the first and second season , respectively.

The obtained results of gibberellic acid are in harmony
with earlier reports of Chacko and Singh (1966), Eshuys
(1975), Salazar and Perez (1976), Sen and Ghunti (1976 ),
Yahiro and Oryoji (1980), Choudhari and Chakrawar
(1981), Asare (1984), Xu and Gu (1984), Nagao and Furutani
(1986), Furutani and Nagao (1987), Palanisamy and
Ramamoorthy ( 1987), Begum et al., (1988), Ram and Govind
(1990), Sen et al ., (1990), Gupta (1992), Bertocci et al,
(1997), Ananthakalaiselvi and Dharmalingam (1998), Salama
(1998), Zhao et al, (2004), Gunes and Gubbuk (2006),
Yogeesha et al., (2007) and Andrade ef al., (2008).

The obtained results of naphthalene acetic acid are
coincided with earlier reports of Chiesotsu ef al ., ( 1995 ),
Prakash (1998), Salama (1998), Kalalbandi et al ., (2003) and
Shinde et al ., (2008).

The obtained results of yeast extract are in agreement
with the findings of Ismaeil and Bakry (2005).

The obtained results of colchicine are in harmony with
earlier reports of Bakry and Ismaeil (2002) and Jaskani ef al,
(2004).

Finally, the recorded results of ethyl methane sulphonate
(EMS) in this respect are in agreement with the findings of
Bakry and Ismaeil (2002) and Padma and Chauhan [(2005).

Results and Discussions -78-



I1.A.2.Effect of soaking (Betty) papaya seeds in some
chemical substances at different concentration on
some growth measurements.

Table (22, 23 and 24) shows the effect of seeds soaking
in some chemical solutions on some growth measurements of
emerged papaya seedlings during 2008 and 2009 seasons.

[1.A.2.1.Seedling height (cm):

It is obvious from Table (22) that, in both seasons ;
seedlings arised from 100 ppm " GA; " had the tallest seedlings
(67.60 and 71.95 cm) , followed by 50 ml/L " yeast extract "
(66.73 and 70.67 cm) and 50 ppm " GA; " (64.77 and 66.65 cm).

On the contrary, seedlings arised from and 20 mg/L "
Colchicine " had the shortest seedlings (41.33 and 42.30
cm),followed. by 0.2 % " EMS" ( 42.00 and 42.33 c¢cm ) and
untreated seeds " control "( 52.60 and 53.90 cm ) , during the
first and second season ,respectively.

I1.A.2.2. Root length (¢cm):

It is obvious from Table (22) that in 2008 and 2009
seasons , seeds soaked in " GA3 ", yeast extract " and " NAA "
induced the highest length of root as compared with seeds
soaked in "EMS" "Colchicine " and untreated seeds " Control " .

Generally , seeds soaked in 100 ppm " GA; " produced
seedlings with the highest length of root ( 19.47 and 20.93 cm )
followed by 50 ml /L " yeast extract " ( 18.37 and19.10 c¢m) and
25 ppm " NAA " (16.77and 17.63 cm ) .

Results and Discussions -79.
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On the other hand , seeds soaked in 40mg/L " Colcicine "
gave seedlings with the lowest length of root (13.00 and
13.20),0.2%" EMS " (13.20 and 14.47) and untreated seeds
(control) (13.50 and 14.40 cm) . during the first and second
season ,respectively

I1.A.2.3. Number of leaves per seedling:

It is clear from Table (22) that in both seasons , the
highest number of leaves were obtained from 100 ppm " GA,
"(16.67and 17.67) , 50 mL/L " yeast extract " (16.33 and 17.00 )
;and 150 ppm " GA; " ( 16.00 and 16.33) .

On the contrary , the lowest number of leaves per seedling
were obtained from 20 mg / L " colchicine " gave (13.67 and
13.67), 0.3% "EMS" and untreated seeds (13.87 and 14.00).
control (13.87 and 14.33) during the first and second season ,
respectively.

I1.A.2.4.Fresh weight of vegetative growth (gm):

It is obvious from Table (23) that in both seasons, the
highest fresh weight of vegetative growth were obtained from
100 ppm" GA; " (44.41 and 46.87 gm), followed by 50 ml/L
"yeast extract" (43.71 and 45.39 gm.) and 50 ppm " NAA
"(42.70 and 43.41 gm.).

On the other hand , the lowest fresh weight of vegetative
growth were obtained from 0.2 % " EMS " ( 17.71 and 18.97
gm), 20 mg / L "Colchicine " (18.94 and 19.13 gm) and
untreated seeds (control) (23.70 and24.58 gm.) during the first
and second season ,respectively .
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11.A.2.5. Fresh weight of root system(gm):

It is clear from Table (23) that in both seasons , the
highest fresh weight of root system were obtained from 100 ppm
" GA3" (17.98 and 18.40 gm) , 50 ml/L " yeast extract " ( 16.69
and 17.34 gm. ) and 150ppm " GA; " ( 16.11and 16.43 gm) .

On the other hand , the lowest fresh weight of root system
were obtained from 0.2 % " EMS " (7.13and 7.72 gm ), 20 mg/L
"Colchincine " ( 7.88 and 8.46 gm) and untreated seeds " control
" (9.53 and 10.34 gm) during the first and second season |,
respectively

II.A.2.6.Dry weight of vegetative growth (gm):

It is obvious from Table (24) that, in both seasons , seeds
soaked in 100 ppm " increased dry weight of vegetative growth
(7.41and 8.36 gm.) followed by 50 ml/L " yeast extract " (6.58
and 7.72 gm .) and 50 ppm " GA; " ( 6.00 and 7.53 gm .) .

On the contrary, seeds soaked in 0.2 % " EMS "
decreased dry weight of vegetative growth (4.18 and 4.90
gm),0.3% "EMS" (4.35 and 5.11) and 20mg/ L "Colchicine"
(4.54 and 7.87) during the first and second season ,respectively .

I1.A.2.7. Dry weight of root system (gm):

It is clear from Table (24) that in both seasons , seeds
soaked in 100 ppm " GA; " increased dry weight of root system
(6.96 and 7.33 gm), followed by 50 mL/L " yeast extract "
(6.53and 7.06 gm ) and 150 ppm " GA; " (5.79 and 6.57 gm . ).

]
Results and Discussions -83-



G 18 JURIJJIp A[IueoyIudis

10U 218 UWIN[0D YB3 UNIim(S) 19119] dwes ay} Aq pamo[[o] Suesjy

ol Wl |

oneajoou / dog, (w3) jq3em Aap jooy

"SUOSEIS ()7 PUE 8007 suULINp suonnjos

oA 00F | JAAEK'S | IHOI9Y % $'0 1% ,, SINT ,, Ul 3UP{EOs SPadg
V 8II'1 OAAIT'S THSEV % €0 3¢ ., SN ,, Ul 3UD{EOS SPadg |
| D 9911 0406’V 18I’V % 7°0 3% ,, SINA , U 3UD{EOS PG |
O ¥80°1 9L THEY' b /3w op 1E 2URMI[0) UI SUD[EOS SPIIS |
| @D LoT'1 OJALTL'S | HOA06'Y /3w o 38 dUPYI[0) Ul 3UD{EOS SPIIS |
| DOLI'L DALSY | THOPSV I/3w (Z 3& uRIYd[0)) Ul 3UD{EOS SPIIY
ILY£6°0 ark'9 | OAAASI'S | /1w 0S] 3® IENXD JSeIA U] SUD{E0S SPRIg
H 100°T aDI89 | AADIYS | /1w 00T }& JIELX3 JSEAA Ul SUD[BOS SPRS
J €60°L D9ILL a8s'9 /Tul QS J& JOBIIXI JSEIA U] Sup{eos spadg
g €60°1 aoc9 ITHOLL'Y wdd gz 18 ,, VVN ., Ul 3unjEeos spaag
aLlsrt asce9 | AAADLY'S wdd gs 3 ,, VVN ., Ul 3UD{BOS SPIS
HO 620°1 adoLo adiL's wdd SZ 3¢ ,, VVN ,, Ul Supjeos spadg |
D €S0°T adi69 | 44dDIS’s wdd gS1 3% ,°VD ,, Ul BUP{EOS SPadg |
EEE VoE'8 VIvL wdd go1 38 ,, *¥D ,, Ul BuUp{E0S SPads |
| 9V 681°I desL €009 wdd g5 3% ,, °VD ,, UJ SUP{E0S SPAIg
| 97811 ALSS | HOAA00'S | . ionuo) , topeam dj up Supieos spadg
6007 6007 8007
(w3) yimoad

2A1E)2324 Jo Jydam Li(

EdTWTD WIS Ul Spaas a1]) BUD{EOS Aq PaJdRJJE

SJUIW)BAL],

se £)39g *Ad sSurpaas eleded jo oneljooa;do] pue ooy pue pmoa3 aane)asaa Jo Jysom Li1q : ($7) 21qeL

-84-

Results and Discussions



On the other hand , seeds soaked in 0.2 % " EMS "
decreased dry weight of root system (3.52 and 4.20gm) , 40 mg /
L " Colchicine " (3.65 and 4.39 gm) during the first and second

season ,respectively .
I1.A.2.8. Top / root ratio of dry weight:

It 1s obvious from Table (24) that in both seasons, the
highest top / root ratio of dry weight was obtained from 50 ppm
"GA3" (1.202, 1.189).

The gained results of gibberellic acid in this respect go in
line with findings of Guha and Chaturvedi (1972), Sen and
Ghunti (1976), Sen et al., (1990), Salama (1998), Pandit et al.,
(2001), Zhao et al., (2004), Andrade et al., (2008) and Rajesh
et al.,(2008).

The obtained results of naphthalene acetic acid (NAA) are
in agreement with the findings of Kalabandi et al., (2003).

The recorded results of yeast extract are in agreement
with the findings of Ahmed e al, (1998), Mostafa (2004) and
Ismaeil and Bakry (2005).

The obtained results of colchicine are coincided with
earlier reports of Jaskani et al., (2004).

The obtained results of ethyl methane sulphonate (EMS)
are in harmony with earlier reports of Jawaharlal et al, (1991),
Konzak (1993), Patra et al.,(1998), Bakry and Ismaeil (2002),
Nusrat and Mirza (2002) and Padma and Chauhan (2005).

e
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I1.A.3. Effect of soaking (Betty) papaya seeds in some
chemical substances at different concentrations
on seedling mineral content.

I1.A.3.1.Effect on leaf and root nitrogen content:

Table (25) shows leaf and root nitrogen content (%) of
papaya seedlings cv. Betty as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons.

It is obvious from Table (25) that in both seasons the
highest value of leaf nitrogen content were obtained from 100
ppm " GA; " (1.750 and 1.850) followed by 50 ml / L " yeast
extract " (1.700 and 1.803 ) and 25 ppm " NAA " ( 1.650 and
1.700).

On the other hand , the lowest value of leaf nitrogen content
were obtained from untreated seeds " control " (1.130 and
1.145), 40 mg/ L " Colchicine " (1150 and 1.200) 0.3 % " EMS "
( 1.180 and 1.230).

As for the highest value of root nitrogen content were
obtained from 100 ppm " GA; " (1.450 and 1.550) , followed by
50 ml/L " yeast extract " (1.400 and 1.480 ) , and 25 ppm "
NAA" (1.380and 1.450 ) .

On the contrary , the lowest value of root nitrogen content
were obtained from untreated seeds " control " (1.050 and 1.100)
,03% "EMS " (1.100 and 1.150 ) and 40 mg /L " Colchicine
(1.150 and 1.170  during the first and second season
respectively.
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11.A.3.2. Effect on leaf and root phosphorus content:

Table (26) shows leaf and root phosphorus content (% of
papaya seedlings cv. Betty as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons.

It is obvious from Table (26) that, in both seasons 100
ppm " GA;" (0.350 and 0.360 ) followed by 50 ml/L " yeast
extract " ( 0.346 and 0.358) and 25 ppm " NAA " (0.338 and
0.35% ) -

On the other hand , the lowest value of leaf phosphorus
content was obtained from untreated seeds " control " ( 0.180
and 0.190 ), 0.3 % " EMS " ( 0.205 and 0.210) and 40 mg/L "
Colchicine " ( 0.217and 0.220)

As for the highest value of root phosphorus content was.
obtained from 100 ppm " GA; " ( 0.280 and 0.285 ), followed
by 50 ml /L " yeast extract " ( 0.269and 0.275 ) and 25 ppm "
NAA " (0.256 and 0.265) .

On the other hand , the lowest value of root phosphorus
content was obtained from untreated seeds " control " (1.162 and
1.170), 0.3 % "EMS " (1.168 and 1.170) and 40 mg/L "
Colchicine " (1.170 and 1.175) during the first and second
season ,respectively.

e e S 0 S S S
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I1.A.3.3. Effect on leaf and root potassium content:

Table (27) shows leaf and root potassium content (%) of
papaya seedlings cv. Betty as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is clear from Table (27) that, in both seasons , the
highest value of leaf potassium content was obtained from 100
ppm " GA; " (1.640 and1.680) followed by 50 ml / L " yeast
extract " (1.520 and1.550) and 25 ppm " NAA " (1.500 and
1.530) .

On the other hand , the lowest value of leaf potassium
content was obtained from untreated seeds " control " ( 1.160
and 1.177) . 0.3 % "EMS" (1.180 and 1.185 ) and 40 mg/L "
Colchicine " (1.177 and 1.187).

As for the highest value of root potassium content was
obtained from 100 ppm " GA; " (1.410and 1.450 ) followed by
50 ml/L " yeast extract " ( 1.350and 1.380 ) and 25 ppm " NAA "
(1330 and 1.360) .

On the contrary , the lowest value of root potassium
content was obtained from untreated seeds " control " (1.000 and
1.070) 0.3 % "EMS" (1.050 , 1.087) and 40 mg/L " Colchicine
" (1.087and 1.100) during the first and second season,
respectively.
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I1.A.3.4. Effect on leaf and root iron content:

Table (28) shows leaf and root nitrogen content (ppm) of
papaya seedlings cv. Betty as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons.

It is obvious from Table (28) that, in both seasons , the
highest value of leaf iron content were obtained from 100 ppm "
GA; " (113.5and117.1 ) followed by 50 ml / L " yeast extract
"(112.2and116.2 ) and 25 ppm " NAA "(110.8 and 115.7)

On the other hand , the lowest value of leaf iron content
were obtained from untreated seeds " control " (75.80and 81.80 )
0.2 % " "EMS" (80.50 and 87.20).and 40 mg/ L " colchicine "
(82.00and89.30).

As for the highest value of root iron content were
obtained from 100 ppm " GA; " ( 94.80 and 102.50) , followed
by 50 ml/L " yeast extract " ( 93.80and 101.20 ) , and 25 ppm "
NAA" (92.60and 100.90).

On the contrary , the lowest value of root iron content
were obtained from untreated seeds " control " (51.80and 60.40),
0.2 % " EMS " (72.80 and 76.40 ) and 20 mg /L " colchicine
(73.50 and 80.00) during the first and second season,
respectively.
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11.A.3.5. Effect on leaf and root zinc content:

Table (29) shows leaf and root zinc content (ppm) of
papaya seedlings cv. Betty as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons.

It is obvious from Table (29) that in both seasons, the
highest value of leaf zinc content was obtained from 100 ppm
"GA3" (24.60 and 26.70) 50 ml/L yeast extract(24.00 and
25.70).

On the contrary, the lowest value of leaf zinc content
were obtained from untreated seeds (control) (14.00 and 15.20),
0.2% EMS (14.80 and 16.00) and 40 mg/L Colchicine(16.00 and
18.10).

As for the highest value of root zinc content was obtained
from 100 ppm " GA; " (21.20 and 22.60) , followed by 50 ml /L
" yeast extract " (21.00 and 22.30) and 25 ppm " NAA " (20.80
and 21.80)

On the other hand, the lowest value of root zinc was
obtained from untreated seeds "control" (12.20 and 13.70), 0.2%

"EMS" (12.90 and 13.90) and 40mg/L Colchicine (13.30 and
14.20) during the first and second season, respectively.
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I1.A.3.6.Effect on leaf and root manganese content:

Table (30) shows leaf and root manganese content (ppm)
of papaya seedlings cv. Betty as affected by soaking the seeds in
some chemical solutions during 2008 and 2009 seasons .

It is clear from Table (30) that, in both seasons , the
highest value of leaf manganese content obtained from 100 ppm
" GA; " (37.90and 42.20) followed by 50 ml /L " yeast extract "
(36.50 and 40.00) and 25 ppm " NAA " ( 35.90 and 39.50 ) .

On the other hand , the lowest value of leaf manganese
content was obtained from untreated seeds "control" (19.90 and
21.40), 03 % " EMS " (20.80 and 22.00) and 20 mg/L "
Colchicine " (20.00 and 23.20 ).

As for the highest value of root manganese content was
obtained from 100 ppm " GA; " (32.30and 36.50 ) followed by
50 ml/L " yeast extract " ( 31.80and35.70 ) and 25 ppm " NAA "
( 30.60and34.40) .

On the contrary, the lowest value of root manganese
content was obtained from untreated seeds " control " (16.20 and
17.50), 0.3 % " EMS " (19.80 and 20.40) and.40 mg/L "
Colchicine " (18.60 and 20.20) during the first and second
season , respectively.

These results are in agreement with findings of Loyd ef
al., (1961), Ting (1962), Saito and Yamato (1964), Randhawa
and Iwata (1965) and Mohmodov (1967).
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II.B.1. Effect of treating (Betty) papaya seeds with
gamma irradiation at various doses on
germination parameters.

I1.B.1.1.Germination percentage:

It is obvious from Table (31) that, in both seasons , water
— soaked seeds and treated with different doses of gamma rays
had higher germination percentage as compared with untreated

seeds " control " .

Shortly , water — soaked seeds , and treated with gamma
rays at (40 Kr ) proved to be the superior treatments improving
germination percentage (70.67and 74.67 %) . Other treatments of
water — soaked seeds and treated with different doses of gamma
rays induced statisticaly similar germination percentage. during
the first and second season ,respectively.

11.B.1.2.Germination rate:

It is clear from Table (31) that in both seasons , water —
soaked seeds and treated with different doses of gamma rays had
higher germination rate as compared with untreated seeds "
control " .

Briefly , water — soaked seeds and treated with gamma
rays at (40 kr) proved to be the superior treatments improving
germination rate (3.481 and 3.606). Other treatments of water —
soaked seeds and treated with different doses of gamma rays
induced statisticaly similar germination rate . during the first
and second season ,respectively.

Results and Discussions -08-
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These results are in harmony with earlier studies of
Kalinichenko (1971), Spiegel-Roy and Kochba (1972),
Kawecki (1973), Dronnikov (1977), Lange and Toit (1977),
Shchepot et al ., (1978), Vonkyi and Amuh (1979), Alamgir
and Rahman (1991), Jawaharlal et al .,(1991), Sharma and
Sharma ( 1994 ),Salama (1998), Nargis et al., (1998), Sunil ez
al ., (2002),Bakry and Ismaeil (2002), Hafiz et al ., (2005) and
Murlee et al., (2008).

ILB.2. Effect of treating (Betty) papaya seeds with
gamma irradiation at various doses on some
growth measurements.

I1.B.2.1.Seedlings height (cm):

It is obvious from Table (32) that, in both seasons , water
— soaked seeds gave the tallest seedlings as compared with other
treatments . On the other hand , water — soaked seeds and treated
with gamma rays at different doses produced shorter seedlings .

I1.B.2.2. Root length (cm):

It is clear from Table (32) that, in both seasons , water —
soaked seeds produced seedlings with the highest length of root
as compared with other tested treatments . On the contrary ,
water — soaked seeds and treated with gamma rays at different
doses produced the lowest length of root .

11.B.2.3.Number of leaves per seedlings:

It is obvious from Table (32) that, in both seasons , water
— soaked seeds produced seedlings with the highest number of
leaves as compared with other tested treatments . On the other

M
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hand, water — soaked seeds and treated with gamma rays at
different doses produced seedlings with the lowest number of

leaves .

11.B.2.4. Fresh weight of vegetative growth (gm):

It is clear from Table (33) that, in both seasons , water —
soaked seeds increased the fresh weight of vegetative growth as
compared with other tested treatments . On the contrary , water —
soaked seeds and treated with gamma rays at different doses
decreased the fresh weight of vegetative growth .

11.B.2.5. Fresh weight of root system (gm):

It is obvious from Table (33) that in both seasons , water
— soaked seeds increased the fresh weight of root system as
compared with other tested treatments . On the other hand ,
water — soaked seeds and treated with gamma rays at different

doses decreased the fresh weight of root system .




"[OA] % G JE JUSIAJIP A[JUBDOIIUTIS JOU I8 ULINJOD YOBS UIYIIM(S) 1919] aures 3y} £q pamo[[oJ SUBdA

q91°€ qLL1z pea Y op + 19)em dey ul Supjeos spIdg

JOLL D EP9 D ST0T D £8°81 pea Y 07 + 191em de) ur Supjeos spasg

a 69’9 a 96's a oLl a st pea 7y 0T + J2jesm de) ur Supfeos spasg
V yE0l V £5°6 V 8S¥T V OL°EC o [013u0D) ,, 1ajem de) Uy Bup[Eos SPIIS
6007 8007 6007 8007

(w3) yimoad aane)adaa jo Jysom ysalyg S LIEIILER] |

*SUOSEIS 607 PUE 8007 Surinp siel eurumies Yiim spads ay)
Sunean) £q pajoajye se A3ag- A2 sSuipaas eAeded jo Joot pue YIaoas 2a1ne1594 Jo IY3OM YL : (€€) dIqeL

-103-

Results and Discussions



11.B.2.6.Dry weight of vegetative growth (gm):

It is clear from Table (34) that, in both seasons, water —
soaked seeds increased the dry weight of vegetative growth as
compared with other tested treatments. On the contrary, water —
soaked seeds and treated with gamma rays at different doses
decreased the dry weight of vegetative growth.

I1.B.2.7.Dry weight of root system (gm):

It is obvious from Table (34) that, in both seasons, water
— soaked seeds increased the dry weight of root system as
compared with other tested treatments. On the other hand, water
— soaked seeds and treated with gamma rays at different doses
decreased dry weight of root system.

I1.B.2.8.Top/root ratio of dry weight:

It is clear from Table (34) that in both seasons, water —
soaked seeds and treated with gamma rays atl0 kr increased top
/ root ratio of dry weight.

The tabulated results are in harmony with the analogous
ones mentioned by Jawaharlal et al ., (1991), Salama (1998),
Sunil et al., (2002) Bakry and Ismaeil (2002) and Hafiz et al,
(2005).
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II.C.1. Effect of treating (Betty) papaya seeds with
gamma irradiation at various doses on seedling
mineral content:

II.C.1.1.Effect on leaf and root nitrogen content:

It is clear from Table (35) that in both seasons , water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf nitrogen content as compared with untreated
seeds " Control " .

Shortly , water — soaked seeds , and treated with gamma

rays at (40 k. rad) gave the highest value of leaf nitrogen content
(1.169 and1.189).

As for , water — soaked seeds and treated with different
doses of gamma rays had higher value of root nitrogen content
as compared with untreated seeds " control "

Shortly , water — soaked seeds, and treated with gamma rays at

(40 k. rad) gave the highest value of root nitrogen content
(1.146 and 1.60). during the first and second season
,respectively.

Reults d Disc;ssion _
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11.C.1.2.Effect on leaf and root phosphorus content:

[t is obvious from Table (36) that, in both seasons , water
— soaked seeds and treated with different doses of gamma rays
had higher value of leaf phosphorus content as compared with
untreated seeds " control " .

Shortly, water — soaked seeds and treated with gamma

rays at (40 k. rad) gave the highest value of leaf phosphorus
content (0.200 and 0.208).

As for, water — soaked seeds and treated with different
doses of gamma rays had higher value root phosphorus content
as compared with untreated seeds " control".

Briefly , water — soaked seeds , and treated with gamma
rays at (40K. rad ) gave the highest value of root phosphorus
content (0.190 and 0.193) during the first and second season ,
respectively
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I11.C.1.3.Effect on leaf and root potassium content:

It is clear from Table (37) that, in both seasons , water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf potassium content as compared with
untreated seeds " control " .

Shortly, water — soaked seeds, and treated with gamma
rays at (40 K. rad) gave the highest value of leaf potassium
content (1.193 and 1.199).

As for, water — soaked seeds and treated with different
doses of gamma rays had higher value of root potassium content
as compared with untreated seeds "control".

Briefly , water — soaked seeds and treated with gamma
rays at ( 40 K . rad ) gave the highest value of root potassium
content (1.180 and 1.190). during the first and second season
,Jrespectively
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I1.C.1.4.Effect on leaf and root iron content:

It is clear from Table (38) that in both seasons , water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf iron content as compared with untreated
seeds " Control " .

Shortly, water — soaked seeds, and treated with gamma
rays at (40 k. rad) gave the highest value of leaf iron content
(87.00 and &8.10).

As for , water — soaked seeds and treated with different
doses of gamma rays had higher value of root iron content as
compared with untreated seeds " control " .

Shortly, water — soaked seeds, and treated with gamma
rays at (40 k . rad ) gave the highest value of root iron content
(60.00 and 67.30) during the first and second season,
respectively.

e ——— " T
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I1.C.1.5.Effect on leaf and root zinc content:

It is obvious from Table (39) that, in both seasons , water
— soaked seeds and treated with different doses of gamma rays
had higher value of leaf zinc content as compared with untreated
seeds " control " .

Shortly, water — soaked seeds, and treated with gamma
rays at (40 k. rad) gave the highest value of leaf zinc content
(20.10 and 20.90).

As for water — soaked seeds and treated with different
doses of gamma rays had higher value of root zinc content as
compared with untreated seeds "control".

Briefly, water — soaked seeds, and treated with gamma
rays at (40K.andrad) gave the highest value of root zinc content
(16.00 and 18.40) during the first and second season,
respectively.
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I1.C.1.6.Effect on leaf and root manganese content:

It is clear from Table (40) that in both seasons water —
soaked seeds and treated with different doses of gamma rays had
higher value of leaf manganese content as compared with
untreated seeds "control".

Shortly, water — soaked seeds, and treated with gamma
rays at (40 K. rad) gave the highest value of leaf manganese
content (29.00 and30.20).

As for, water — soaked seeds and treated with different
doses of gamma rays had higher value of root manganese content
as compared with untreated seeds "control".

Briefly, water — soaked seeds, and treated with gamma
rays at (40 K r.ad) gave the highest value of root manganese
content (23.40 and 25.70) during the first and second season,
respectively.

These results are coincided with those mentioned earlier
by El-Azzoni et al., (1970), Rennie and Nelson (1975), Zham
yansuren and Voloozh (1976), Ragab (1979), Tikhonov ef al.,
(1980), Meawad (1981), El-Shafie er al, (1987), Korosi,
Mohamed et al.,, (1988, a & b) Mohamed (1989) Hussein et
al, (1995), El-Essawy (1995), Orabi, (1997 and 1998),
Maghraby (1997), Hassanein et al., (1998), Taha (2000) and
Mohamed er al., (2000).
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