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Abstract:Many  seeds weore  oovered
with woody coats that may lead fo
seecdhings poundage into the comt
decrease the seeds perminstion 48 well
as its damage before 165 release from the
voat.  This may lead to koss of a great
number  of  seedlings  that czn e
obtained especially the polyembryonic
seedls 1o produce idenlical seedling for
the same mother plant or the
monoemhrvonic  seeds  to prodme
roctstocks for grafiing.  So his study
made & irial on polvemdrvonic seeds
{Hindi Bisinnarn, Galecky and
morcembryonic seeds {Pafr,
Mabrouka), Half of the stedstones were
husked for cach treatment. Three
media:  clay, peatmnoss and  sawdust
wotki were used in order 1o stisdy ils

effect on  percontage and fime of
gormigation  of  seeds. The resalts
showed that:

1 - The lnghes! germmnation percetiage
with highly sigoificant difference
was i the husked sedds whether 1t
is  polvembryomic seods (Hindi
Bisinnara  and Goleck)  or
motgembryvonic  seeds (Pair and
Mabrouka).

2+ A highly significant differgnoe was
found between different media  of
plantng where sawduoyi has the
highest germination valoe.

3. Afer ten days we can obtained ihe
lughest germingtion percentage that

were reached 0 83 .00%, 84.67 with
a mean of 83.84% from fotal seeds
which were planted in sawdust wath
husking in both the polyembryonic
and  monvembryonic respectively.
The germinmation perceniage at the
same period was 2ero in sawdust
with  unhusked sgeds of hoth
polvembryonic And monocmbryonic

4 «imital  selection of secds and
seedling a5 well  as isolation of the
obditerated and damaged seeds or
week secdling could be done alan
early time and thus  decreasing its
planting coast in plots.

§-This study Jed us 10 the casy
detection amdd separaiion of nueelisr
scedlings from ihe polvensbryonic
seeds and using i1asasourefora
similar  mother plam. Also, the
charscterization of strong seediing
ami 5 selection as 2 roolstocks for
grafling with casy aproniing without
seedling  Joss. S0, mof hais i
protected from destruction.

This  stdy  recommended ihe
mmportance  of Dungo seed husking snd
its planting in  sawdmsl in order 0
oitain  the seedhings within en days
with 2 mean of £3.84% from the tota)
germinaiion mango seeds whether i 15
polrembryone o wonbembryomd
before itz wansporting  Inie plots or
mursery jand,




Introduction

The mango 1s propagated by
sexual and asexual methods. In the
sexual method, the propagation is
brought about by seeds which are
either monoembryonic or
polyembryome in nature.
Propagation is the oldest, cheapest,
and easiest method known toman.
Mango sceds in Egyptian cultivars
are used in production of rootstocks
for grafing the vanous deswed
vaneties or cultivars. It is preferable
to sow seeds just after therr
extraction from the ripe fruits, that is
becausc of their poor storapc, having
no domancy (Carbineau ef ai,
1987) and low  germunation
percentage due to late planting (Ito
and Atubra, 1974; Chandra, 1981
and Patil et al., 1987). Husking or
decortication of the hard endocarp of
the seed improves germination,
Chauran er af. (1979). Abdcl-Galil
(1992) rccommended the use of
sawdust and removing the crusi for
sowing the mango seeds to obtain the
lmghest percentage of germination as
well as the least germunation rate
index.  Zygotic and  nucellar
seedlings, however can often be
morphologically similar Thercfore,
derection and  separation of nucellar
seedlings are very important (Litz,
1997). Schnell and Knight (1992)
and Degani er af (1993) have
demonstrated that 1sozymes can be
used to distingumish zypotic embryos
[rom nuelear seedlings.
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Polyembryomc cultivars  have
traditionally been seed-propagated in
southeast Asia and tropical Latin
Amencan countries. In mango
growing areas, polyembryome and
moneembryoc mango selcctions are
grafted onto uniform, nucellar
seedling rootstock (Litz, 1997). So
this study made a tnal on
polyembryomc seeds {Hindi
Bisinnara, Goleck) and
monoembryomnic sceds  (Pain,
Mabrouka). Three media, clay.
peatmoss and sawdust wood were
used n order to producc identical
seedling for the same mother plant
from the polyembryonic seeds and to
produce rootstocks for grafting from
monoembryome sceds. This study
was carricd out to see the effect of
husking and media on the percentage
and tmme of germination of mango
seeds.

Maternials and Methods

This study was carried out during
July to September, 1992 and 1993
under room temperature (av  30°)
and 85% relatve humidity (R.H ) of
pomology laboratory, Faculty of
Agriculture, Assiut Umiversity The
seedstones of the mango (Mangifera
indica L..) used m this study were
four cultivars of both Hindi
Bisinnara, Goleck as Polyembryonic
seeds and both Pairi, Mabrouka as
Monoembryonic seeds.

Three media, ic.. elay. peatmoss
and wood sawdust were used for



sowing. Half of the seedstones were
husked and the other half werc
unhusked. Within each media the
husked and unbusked seeds were
sowed at a rate of 50 seeds per box
(replicate}. There were three
replicates giving a total of 18 boxes.
The same design were made within
each cultrvars.

The seeds were sowed two inches
deep in the media for all treatments.
The number of germinated sceds
were counied every two days. but
statistical analysis werc done at 10,
18, 24, 30 and 40 days and the
germination rate of seeds were
cafculated by using the following
equation according to (Toamma,
1980).

R1A| + R2A2 + BgA; + ... ElC.

Germ. rate index =

Sum (A; + Ay + A3

where: R, Rz, R; ... number of days
of germination.

Ay, Az, Aj ... number of germmated
seed.

The treated seeds were arranged
m a factonal experiment in a
completely randomized  design
(CRD) in three replicates according
to (Snedecor and Cochran, 1980).
Decortication of secds were done by
removing the hard coat carefully not
to causc any damage to the
cotyledons and therefore the suture
of the hard coat was cut open with a
sharp scissors. The germination was
recorded as soon as seedling exit
from the media.

Results and Discussion
1- Effect of husking of seedstones:

Tables (2, 4, 6, and 8)in 1992
and 1993 seasons shows the over all
germination percentage of husking
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treatment after 18 days of all mango
cultivar at this expermment regardless
of the sowing media. In 1992
season, the huosked secds gave
germination percentage of 81.78 and
76.89% in Hindi Bisinnara and
Goleck, respectively (polveinbrvonic)
with a mean of 79.33%, 89.78 and
90.67 in Pairi and Mabrouka.
respectively {monoembryonic) with a
mean of 90.22%, compared with
1333 and 1867 % in Hindi
Bisinmarz and Goleck, rcspectively
(polyembryonic}) with a mean of
16.00%, 22.22 and 24.89% in Pairi
and  Mabrouka, respectively
{monoembryonic) with a mean of
29.55% in unhusked seeds. The
mean genmination percentage after
18 days was 84.78% in husked seeds
compared with 19.78% in unhusked
seeds regardless of the type of sceds
(poly- or mono-embryonic).



So, the germination percentage of
husked seeds after 18 days werc
more than 4.3 times that of unhusked
seeds.

The germination rate of husked
sceds were 2591, 26.59, 25.53 and
2543 days in Hindi Bisinnara,
Goleck, Pain, Mabrouka,
respectively with a mean of 25.87
days. These values were lower than
that of unhusked ones which were
31.85, 30.73, 31.07 and 31.18
respectively with a mean of 312!
days. The results in 1993 season had
the same trend.

The best treatment to obtain the
highcst germination percemtage and
thc lowest germination rate was
removing the hard coat of the seed in
order to help the seedling to emcrge.
These results are m agreement with
those obtained by Sinnadurai (1976)
In some mango cultivars in Ghana
and Abdel Gall (1992) in mango
seedstones. This hard coat of the
seeds may be responsibie for the
delayed emergency of the seedlings
because both of the linner
membranous seed coat and the shell
couid restnct the movement of gases
(particularly oxygen and CQ;) to the
embryo. This situation has been
used to ecxplain the germination
control by the dormant embryo of the
seeds (Hartmann and Kaster, 1983).
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2. The effect of media:

Data conceming the mean
germination percentage of mango
sceds as  affected by clay soil,
peatmoss and sawdust media are
presented in Tables 1,3, 5and 7 as
well as Tables 2,4, 6 and 8. In 1993
season, regardless of seed husking,
the mean germination percentage
after 10 days were 45.33, 38.00% of
potyembryonic and 42.67, 42.00% of
monoembryonie secds in sawdust
media, 3866, 2133%  of
polyembryonic and 40.67, 41.33% of
monoembryonic seeds in peatmoss
whereas in clay soil they were 1.33,
2.00% of polyembryonic, 6.67 and
733% of monoanbryonic secds
respectively. During 18 ull 40 days,
the differences 1n  genmnation
percentages were mimimized. 1 e they
were 8867, 87.33% of
polyembryonic and 93.33, 96.00% of
monoembryomc  seeds in sawdust
media, 89.33, 86.00%  of
polyembryonic and 9).33, 94.00% ol
monoembryonic  seeds In peatmoss
whercas i clay soil, they were
74.00, 79.33% of polyembryonic and
84 67, 84.67% of monoembryonic
sceds, respectively.

The germination rate of sawdust
was lower (27.65, 27.67 for
polyembryonic and 27.34, 2751
days for monoembryonic) than that

of peatmoss (28.21, 2794 for
polyembryomic, 27.43, 27.35 days
for monoembryonie) and clay soil



(30 79, 30.37 for polyembryonic and
3009, 2984 days for
monoembryonic), respectively.

The results in 1993 season had
the same trend. These findings might
be due to the many advantages of the
sawdnst over other medea through its
porosity that permits areation and
probably it is the poorest medinm for
the growing of microorganisms.
Thus in tum leads to keeping thc
dicotvledoncs m  a good state and to
supply the embryos with moisture
and oxyegen requirements. However,
it was found from literature that lcaf
mould was the best of several
germnation  media  which  also
mcluded sand, soM, and sawdust
(Teactia and Singh, 1973} The
sawdust medium was the best loose
medium for permination as compared
with peatmoss or clay soil (Abdel
Galil 1992)

3. The combined effect of husking
seedstanes and media;

Data presented in the Tables 1, 3,
5 and 7 and Tables 2, 4, 6and 8
illustratc the combined cffect of seed
husking and media on  the
germination percentage of mango
seeds In 1992 scason, the sawdust
medium  fogether with husking
scedstoncs  gave 90.66, 76.00% of
Hind: Bisinpara and Goleck witha
mean of 83.00% for polyembryonic
and 85.33, 84.00% of Pain and
Mabrouka with a mean of 84.67 for
monocmbryonic respectively with a
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total mean of 83.84%, within 10
days as compared with zero
germunation after the same period 1n
a similar medivm but  wathout
husking.

After 18, 24, 30, 40 days, the
percentage  of gcrmination n
unhusked seeds and in sawdust
media were (13.33, 41.33, 6000 and
78.87%) 1in Hindi Bisinnara, {18.67,
48.00, 74.67 and 77.33%) in Goleck,
(28.0, 48.0, 8267 and 88.0%)
Pairi, (30.67, 4533, 6267 and
92 00%) in Mabrouka respectively.

These data emphasized the fact
that busking bhas the pronounced
effect to  basten gcrmination
percentage rather than mcdia used.
Similarly, appreciable germination
percentage was acquired 1n peatmoss
with husked sceds at 18 days 97.33%
as compared to 18.67% in the same
period and similar mcdimn  but
without husking for Hindi Bisinnara
as well as 94 67% as eompared Lo
21.33% for Goleck, 97.33% as
compared to 26.67% for Pain 98.7%
as compared 30 67% for Mabrouka.
In addition, the highest percentape of
germination in clay soill was found
after 30 days 8533, 88.00% for
Hindi Bisinnara, Goleck respectively
in husked seeds as compared with
unhusked seeds which gave only
34 67, 41.33% for Hnd: Bisinnara
and Goleck respectively. In Pain and
Mabrouka they were 90.67, 86.67%,
respectively in  husked seeds as



cormpared with 30.67, 38.67% for
unhusked seeds after 24 days. In
sawdust the germination percentage,
after 18 days were 98.67, 97 33% in
Hindi Bisinnara, Goleck and 98 67,
(00.0% in Pain and Mabrouka
respectively in husked seeds as
compared with 1333, 1867% in
{{ind: Bisinmara and Golcek and
2800, 3067% m Pain and
Mabrouka, respectively for unhusked
sceds.

The results 1993 season had the
same trend.  These results might be
attibuted to the freely supply of
oxygen and moisture to the embryos.
Oxygen supply is imited when there
s excessive water  in the soil
medium.  Good exchange of pases
between the germunation medium and
the embryos are essential for rapid
and umform germination {Hartmann
and Kester, 1983),

4. The effect of cultivar of mango

No differencc was found between
polvemhrvomic secds and
monoembryonic seeds which together
gave  the lighest permination
pereentage after 18 days m 1992
season They were 98.67, 9733 mm
Hindi Bisinnara and Goleck with a
mean of 98.00% for polyembryonic
and 9867, 100.00% m Pairi,
Mabrouka with a mean of 99.34%
{or moncembryontc from total secds
which were planted in sawdust with
husking, whercas the germination
percentage at the same period were
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1333, 18.67% for Hindi Bisinnara,
Goleck with a mean of 16.00% for
polyembryomc and 28 00, 30.67% in
Pairi, Mabrouka with a mean ot
29 34% for monoembryonic seed.
respectively

After ten days we can obtained
the highest germination percentage
that were reached to 83.00%, 84.67
with a mean of 83.84% from toral
sceds whieh were planted m sawdust

with husking m  both the
polyembryonic and monocmbryonic
respectively. The  permination

percentage al the samc period was
zero 1 sawdust with unhusked seeds
of both polycmbryonic and
monoembryonic seeds. The results
1993 season had the same trend.

So we notieed that, the use of
sawdust and rcmoving the erust for
sowing Hindi Bismnnara, Goleck
(polyembryonic) and Pmrn and
Mabrouka (monoemhryonic) seeds is
important to obtam the hghest
pcreentage  of perminaton as well as
the ieast penmnaton rate mdex
From this study we can benefit the
following: 1) We can sct aside the
feeble and injured or destroyed secds
Just before sowimng by using shell
removal technigue. 2) Evnhancmg
seedling production from all embryos
in the same time and In a similar
growth especially for polvembryonic
sceds and separatmg them during
transplanting mn the nurscry. 3) We
can set asidc the deformed scedhngs
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Taple (1): The mean germination percentage and germination rate in [dindi Bisinnara mango seeds as affected by unhusking, husking of
seeds and media m different periods in 1992 and 1993 seasons.

Treatment Percentage of germinatad seeds in days after Gmﬂ'
2 32 [ 34 | 36 | 38 | 40 | me
4 | 6] 8 rw] 12714 16| 18 201 22 24| 26 l 8 | 30 3 W | ey
1992 ' '
Un- TC!&_\‘ 000 | 000 | 000 ( 0.00 ( qog | 5.31 6.37 T 100 433 10.87 ]2.00—] 267 | 2800 | 46T | 333 | 60.00 61.6TT62.6T 62.67 32.68
husked | Pemimoss | 000 [ 000 | 000 | 000 | 000 | ¢32 1200 | 1867 | 2400 | 2533 | 34.67 | 3467 | 3867 | 4800 ; 6400 | 7200 ) 7467 ) 8133 | 8113 31.49

seed Sawdust 000 | 000 | 000 [ 000 | 0.00 { 8O0 | 10,67 | 1333 | 1867 | 2667 | 41.38 | 4667 | 5331 | 6000 | 6667 | T067 | TRII ) TRET | TRE7 J1.38

Husked | Clay 0.00 + 000 | 000 ( 267 | 1333 {1733 3333 | 4907 | 367 | 6203 ) 8133 | 8833 | 8533 | 8533 | B33 | 8533 | 8830 | 8533 8512 18.89

seed Peatmosy { 0.00 | 0.00 | 2933 § 7733 ) S0.67 | 9733 | 9733 | 9733 [ 9733 | 9731 | 9733 | 9733 1 9733 | 9733 | §733 | 9233 | 973 | 9733 | 9733 24.93

i‘jn\\duﬁlJ 0.00 | 4400 | 68.00 %.ETJ 94.67 | 9267 | 9M67 | 9B67 | 9647 gs.é?l 98.67 | 98.67 1 9867 } 98.67 | R.6T | 9867 | 98.67 | 98.67 | 9867 291
1993
T

' Rh_v F.DO TO.DO 0.00 | 000 | 000 G.G?T .00 5.33 F‘)S] 1200 | 1200 | 18.67 | 3200 F?’ 33 Tiﬁ.m 64.00 | 64.00 | 64.00 | 54.00 32.57

busked | Pemtmaoss | 000 | 0.00 | 000 ( 0.00 | 000 | 1067 ] 1200 | 2033 | 2687 | 2840 | 3733 | 4000 | 4133 | 3047 | 68.00 | 7133 | M467 ! 7600 | 76.00 3134

soed Sawdun 000 | 000 | 000 } Q00 | 000 | 1067} 1567 | 170D l?.JJJ_IS.Ll] 4000 | 4000 | 5467 | 60.00 | 6931 | 7600 | 7600 34.001 3460 31,09

Husked | Clay 000 | 000 1 000 | 400 | 1200 | 1600 | 3200 | 4533 | 3067 | 62.67 | 8533 [ 8933 | 3931 | 8933 | 8933 | 8933 ) 8933 | 8933 HB,JB 19,10

seed Pestmoss | 0.00 | 9.00 1200 | 7867} ¥3.33 | 1000 | 1000 | W00 | 1000 | 1000 | 1000 | 1000 { i00.0 | 1000 | 1000 | 10¢.0 § 1000 | 1000 | 1000 PR

Sowdust 000 | 4331 | 70,67 | 94.67 | 96.00 | 1000 ID0.0J 000 [ 1000 | (008 | 1000 } 1000 | 1000 } 1000 lDO_DLIDO.U 1000 | 100.0 | 10900 23.87
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Table (2):  F-test, L.S.D.qos, mean germination percentage and germination rate in Hindi Bisinnara mango seeds as affected by
unhuskin husking of seeds and media in differeni periods in 1992 and 1993 seasons.

Mean germination percemage of seeds after Germin- ;|  Mean germination percentage of seeds after Germin-

Treatments | (days) ation | {days) ation

10 18 24 30 40 rate |10 18 1 24 ] 30 40 rate
{days) ! {days)

[~ 1992 1993

Unhusked seed 0.0¢ 1333 | 2933 | 4756 ; 7422 31.85 0.00 16.00 | 2978 49.3?! 74.67 31.67
Husked sewd 56,29 8178 92.44 $3.78 | 93.78 2591 59,11 B1.75 | 96.11 964+ | 9644 2596

F-tegt e e L L] *h L L1 L1 L L] LL] wh Ll EL
L.8.D. 5% 1.90 3.80 180 8.27 1.90 0.16 380 | 3.29 5.70 6.84 1.90 0.001
Clay 1.33 2867 | 46.67 | 60.00 | 74.00 30.79 2.00 | 2733 | 4867 | 63.33 | 76.67 30.83
Peat moss 38 65 58.00 66.00 72.67 §9.33 8.2 39.33 60.67 | 68.67 | 7533 88.00 28 00
Sawdust 45.33 36.00 | 70.00 | 7933 88.67 2765 4733 | 58.67 | 70.00 | 80.00 | 92.00 27.00

F_us‘ L1 - L33 L1 ] - L) LLd - ey "y e L3
L.8D. 5% 2351 204 3.97 4.44 3.58 .20 1.26 4.86 2.81 2.5] 1.26 0,12
Unhusked | Clay 0.00 8.00 1200 | 34.67 62.67 3268 0.00 033 12.00 | 37.33 54.00 32.57
seed Pear moss 000 1867 | 3467 48.00 81.33 3149 0.00 21.33 37.33 5067 § 76.00 31.34
Sawdust 500 13.33 41.33 60.00 78.87 31.38 ¢.00 17.33 | 4000 | 60.00 | 84.00 31.05,
Husked Clay 2,667 4533 £132 8533 85.33 2889 | 4.00 45,33 8533 | 8933 89.33 29.16
seed Peat moss 717.32 97.33 97.35 733 9733 24.93 [ 78.66 100.0 100.0 100.0 100.0 451
Sawdust 90.66 98.67 S8.67 | 98.67 98.67 23.92 94.66 100.0 100.0 100.0 100.0 23.87

F"test L1 - - - - E L] ' L1 - - - - h
LSD. 5% 337 | 487 | 489 | 930 | 444 028 | 394 | 555 | 627 | 707 | 228 | 0.16
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Table (3): The mean genmination percentage and germination rate in Goleck mango seeds as affected by unhusking, husking of seeds and
media in different penods in 1992 and 1993 seasons.

Treuteent Parcentege of germinniad seeds in days afier Germaln-
f —T [] Eu—[ 12 ] 14 J 1sj 18 J l n T EY] ! :s—[ J :wj ru 3% rss r»w :um

sg)__l
Uin- Clay 000 Hoo o0 Hw—f 400 | A | I0E7 | 1600 :u.ou 1113 Tum M6 | M | 33 | B T0.67 mnT —‘ 305
hoked Feul mon 0.00 0.00 0.00 0.00 an 1487 1867 i M7 3447 500 sn 61.67 53 TLD0 Tam 73 0 7133 30,44
wend Sewvdus 0.08 LT 000 .00 &5 0.00 1600 10.67 Fy il l 4133 AROO (1% 4531 67 76.08 733 7" s il T 3014
Huked | O aos | 000 | 008 | 400 T¥ £33y | 1709 | 2000 | 367 | 6400 | enor | 0000 | oo | eR00 | wEMO | ®A00 | 00 | WB.OO 'rsu: 00 2928
wed Feul mwsin 0.0 300 3333 457 44.00 92.00 9133 . 67 P 57 &7 f4.67 LT ¥ 6T "Wwe ¥ ) .87 .67 Sl 67 154)
l s.lnlut .06 0.00 36.040 TS0 WR.00 QT.HJ 97.3% 733 133 .0 o3 13 o133 a3 nin 133 ”n 7133 1.0 j 24.89%

1293
12.00 2000 .67 14.00

e A0.00 408 #13 7.0 | N | D 731 M

2000 .67 o0 40.00 000 553 we 33} Nn» | 76 | R6T e nas

ni | ny L) 30.04

LM
]

10.00 r‘lﬂ 6533 433 g7 90.87 wE | W6 LT | S0E? | MLET 057 1912

1533
=6
nﬂ o (Bw ! oo | gne | an | we | ne | e | 0
e
AL

600 nx 933 972y 1.3 g Bt N 133 33 91 | 13 »nn 2556

iﬁ.m 96.00 400 .00 00 945,00 600 9600 600 | 9GO0 K.m ¥6.00 96.00 477




143

Table (4).  F-test, L.S.D.pgs, mean germination percentage and germination rate in Goleck mango seeds as affected by
ushusking, husking of seeds and media in different periods in 1992 and 1993 seasons.

Mean germination percentage of seeds after | Germin- | Mean germination percentage of sceds after | Germin-

Treatments (days) ation {days) ation

10 18 | 24 0 40 rate 10 T 18 24 30 40 rate
( z _(days) _ (days)

1992 1993

Unhusked seed 0.00 18 67 42.67 61.'ﬂ 75.11 30.73 0.00 2089 | 4533 | 6444 | 7778 30.58
Husked seed 4089 | 76.89 | 9047 | 9333 93.35 26.59 4400 | 7TRB67 | 92,00 | 9467 | 94.67 2648

F-lest [T L | [ T3 T 1) Ty K w xh T T 1)
L.SD. 5% 190 | 190 | 569 | 759 | 1.9 | 019 | 329 | 684 | 1139 | 370 | 180 | 018
Clay 2.00 27.33 5200 | 6467 | 7933 3038 333 | 3133 | 5400 | 6733 | 8200 | 3023
Peat moss 21.53 58.00 7533 82.00 1 86.00 27.94 22.00 | 6000 | 7800 | R4.00 | B88.00 27.80
Sawdust 38.00 | 38.00 T2.67 R6.00 | 8733 27.67 4067 | 5800 | 74.00 | 8733 | B8.67 27.56

F-test AL - . _ _ L L] . . . _ L1
LSD. 5% 3.54 4.26 3.77 426 3.32 0.23 4.86 3.97 4.86 3.97 1 3.32 0.22
Unhusked { Clay 0.00 16.00 | 2400 | 4133 | 70.687 3151 0.00 20,00 | 2533 | 4400 | 7333 3138
seed Peat moss 0.00 2133 56.00 | 69.33 77.23 30.44 0.00 2267 | 5867 | 70.67 | 78.67 3035
1 Sawdust 0.00 18.67 | 48.00 74.67 | T7.33 30.24 0.0 2000 | 52.00 u8.67 81.33 30.04
Husked Clay 400 3867 | 3200 | 8800 | 88.00 29.25 6.67 4267 | B2.67 | 90.67 | 2047 28.12
seed Peat moss 42.65 94.67 94.67 | 9467 | 9467 25.65 4400 | 9733 | 9733 | 9733 | 9733 25.56
Sawdust 7600 | 97.33 9733 9733 07.33 2439 8133 | 9600 ; 9600 | 96.00 | 96.00 24.77

F.test LE ] - - . . L2 ] x& - - - - L1
L.3.D. 5% 3.80 5.20 L6,B4 864 | 420 0.33 6.14 7.86 12.20 5.73 4 20 .30
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Table (5): The mean germunation percentage and gemmination rate m Pairi mango seeds as affected by unhusking, husking of seeds and

media in different periods in 1992 and 1993 seasons.

Trestment Pepcentuge of pecendanted seeds in days after Garmin-
atlom
+ l 3 ! 1 l 10 | 12 ] 14 ] 16 [ 18 [ 0 ! 2 ! 24 ] 773 ‘ 18 I 30 l 5] I Erl r 6 | 18 I 40 e
id.nn!
1992 -
Un- F&y o0 a.on P«I Fm 0.00 £33 [N ] Lo 1467 ] M7 g7 47 6433 Tos7 e ¥ TRET | TRE? Ty nwm
usknd Prat moas 0.00 0.00 000 400 247 913 1867 3667 ’ 19.33 400 e §112 THET i ] 0,88 8513 #33 | BAY} 43 .76
Jeed Swwdumt 0.0a 0.00 .00 noo +.00 667 1733 w0 ML&T 173 00 00 n» | nn 00 5.0 i E8.00 M .45
S
Husbord Clay L] [Li ] a.no 1133 1733 I1.67 1467 n1 R 1o 57 ngT 9067 0.67 T 06T "ne? ‘161 87 2834
el Pewt moss .00 4133 4433 Al ¥713 97133 .1 7.1 1.0 ¥7.33 ot ] 7 71 71 ni .33 7.1 | 13y .33 1419
Swardum 0w e7 4473 asn 9867 .57 ¥ 957 .87 neT [ ¥ -y MaT b 1) maT J 947 masr w.e? b Ky 1417
1983 e .
- T —
Us- Clay 0.00 0.00 0ne LA LX) 4.00 )3 1323 16.00 140 71 .00 5847 (- 1.3 487 .00 8000 | LoD r 8000 2.0
husbiod Pl e a.00 '8 000 .08 41.00 50D 14.57 1400 28.00 415 5500 &1.5T ™ ns H1 | JW k] 813} | B ni 30.61
ned Sawrifast oo aoe | aoo 4.00 53 5.00 1000 1667 3300 8T AT [ ¥ TE0) nu .00 H 713 0.3 03 713 Jn.4y
Hunked Chay o) 1y ] .00 1733 [t | nas 28.00 hr L] 133 &2.67 0.00 .00 K400 M. T4 .00 3o | 00 8.00 nor _‘
e Pest uoond woo 4513 4911 om ¥71} 11 7] 3 ¥133 gt ¥ ’ T3 9733 733 9?!3 T3 73 | NV g ] 3414
Semrdam oo 34.00 2.00 B6ET 7.1 ’ 733 9 733 1.0 110 3 9733 ¥731 { 911 | T .33 a3 | 713 \_ 973} 408
1] _




S5t

Table (6):

husking of seeds and media 1 different periods in 1992 and 1993 seasons.

F-test, L.5.Dp 5, Inean germinauon percentage and germination rate i Pairi mango seeds as affected by unhusking,

Mean germination percentage of sceds after Germin- | Mean germination percentage of seeds afier | Germin-
Treatments {days) etion {days) ation
10 18 24 30 40 rate 10 18 24 30 40 rate
(days) {days
1992 1993
Unbusked seed 0.00 2222 44 44 7511 24.00 31.04 0.00 21.33 44.00 76.44 83.56 31.04
Husked seed 60.60 89.78 95.56 9556 95.56 25.53 64 00 B8.89 9422 9422 94.22 2542
F‘tesl wh "k ol ik Lo i kK [ ] L L] L1 ] L] =K
L.8.D. 5% 3.2% 3.80 370 7.59 1,90 0,13 3.2% 7.59 8.27 6.85 5.70 0.13
Clay 6,67 | 42,67 | 6067 | 78O0 | R4.67 30.09 8.67 | 4267 | 5867 | 7733 | 84.00 30.04
Peat mess 40 67 62.00 76.00 8735 91.33 27 43 44 00 60.67 72.00 89.33 89.33 737
Sawdust 42.67 63.33 73.33 90.67 9333 27.34 43.33 62.00 76.67 89.33 93133 27.27
F-T.m . - - . - wr - - - - L1 L]
L.SD 5% 217 .81 3.20 3.20 2.95 0.16 3.08 3.97 2.99 .35 2.35 0.16
Unhusked | Clay 000 12.00 30.67 65.33 78.67 31.93 0.00 13.33 2933 66.67 80.00 32.01
seed Peat moss (ALY 26.67 54.67 77.33 8531 30.70 0.00 4.00 56.00 81.33 §1.33 30.61
Sawdust 0.00 28.00 48.00 B2.67 88.00 30.49 0.00 26.67 46.67 81.33 85.33 30.49
Husked Clay 13.33 73.33 90.67 90.67 90.67 28.24 17.33 72.00 8800 | 88.00 | 8R8.00 18.07
seed Pear moss 8133 97.33 97.33 9733 97.33 24.19 88.00 97.33 97.33 97.33 97.33 24 14
Sawdust 85.33 98.67 08 67 98 67 98.67 24,17 86.67 97.33 97.33 97.33 9733 2405
F-test *% - - - - *h _ - - - - L L]
LSD 5% 395 4.77 5.07 §.12 3.80 0.23 4.65 8.48 8.64 712 6.06 0.22




Tabie (7): The mean germination percentage and germination rate in Mabrouka mango seeds as affectec by unhusking, husking of seeds
and media in different periods in 1992 and 1993 seasons.

LE

Treatment Percentage of germinated seeds in days after C:ur:
4 rs l 3 l m—[ 12 i 7] ' 16 I is \ 0 l- T I 24 I 24 [ n l 7] [ n ' Y I » l 3 l 4 rata
1992 =
Un- Clay Qoo 1.9 o o .98 147 LT 1313 17 1800 sy 4433 L1 S4.67 e B1¢T | 02.6T | B2.67 8267 LR
husked | Proimom | 000 000 | 000 | 000 | 400 | 533 | 1733 | 6T | M3 | KM | 4n0 | w0 | 4933 | 0w [ W0 | B0 (0939 | 0 | w2 | W
und Sewiiugt i .00 0.00 PEL) 133 LY nn H.¢7 nn ni 45.1\3 913 i1 00 SL&T EL67 .00 | Y100 | ¥1.00 100 HM
Hualeed Cay a.00 ] a.00 1547 1733 | J0.87 H.67 nn TR&7Y .47 3687 647 47 a7 47 BE6T | AT | 067 36.57 1786
el Fent memm 0,00 40.00 453} | .47 00 | IET 67 mer mer T ET ey a7 st W8T st | wmEeT | AE &7 424
Sevwlast o 412] el 8400 123 | 10aD 1001 1000 108.0 1808 100:0 1000 100.0 100.0 180.0 1803 | 1800 | 108D ) 1800 1418
1993
Un- Chry am a.00 0.00 0.0 [ 0w 400 L¥.74 LLO0 1733 1857 .00 44.00 LTy [ R} Tha? 400 | 3433 | 5D an 3.yt
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seed Pead moss LM 413} BN | B5X3 | 5703 | W47 L a2 ¥3.61 mas "6l s M6l ma "6l el | Ao | s W62 1414
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Table (8):

F-test, L.S.D.qgs, mean gemination percentage and permination rate in Mabrouka mang~ seeds as affected by
unhusking, husking of seeds and media in different periods in 1992 and 1993 seasons.

f Mean germination percentage of seeds afier Germin- | Mean germination percentage of seeds afier | Germin-
Treaunents (davs) aton (days) ation
10 18 24 3C 40 rate 10 18 24 W 20 40 rate
(days) (days)
1992 1993 ]
Unhusked seed 000 | 248 | 4133 | 6311 | 8800 | 31.18 | 044 | 2357 | 4176 | 6000 | 8933 | 3126
Husked seed 60.44 90,67 | 95.11 9511 9511 25.43 62.67 | B3T78 | 9378 | 9378 | 93.78 25.36
E-test L1 " ¥ L1 - - L1} LES LAd kK - L1}
LS8D 5% 380 1.90 5.02 3.29 11.55 0.23 1.90 1.90 0.00 1.90 13.69 0.17
Clay 7.33 4333 62.67 76.67 84 67 29.84 667 4267 | 62.67 75.33 85.33 29.92
Peat moss 41.33 64.67 69,33 79.33 94.00 27.55 43.33 63.33 68.67 74.67 94.00 27.54
Sawdust 42.00 6533 72.67 81.33 96.00 27.5] 44.67 | &4.00 72,00 BO.67 05.33 27.48
F-l'.GS'l - - - - . LY ] - - - L1 - L L]
L.8S.D. 5% 397 4.78 4.26 387 547 0.28 4.53 3.20 494 397 453 0.20
Unhusked | Clay 0.00 13.33 38.67 66.67 82 64 31.82 0.00 12.00 45.00 65.33 8533 31.97
seed Peat moss 0.00 30.67 40.00 60.00 8933 30.87 1.33 2933 38.67 5067 | 89.33 309
Sawdust .00 30.67 45.33 62.67 92.00 30.84 0.00 2933 | 4667 | 6400 | 9333 30.8%
Husked Clay 14.67 73.33 86.67 86.67 86.67 27.86 13.35 73.33 85.33 B3.33 85.33 27.86
seed Peat moss 82.67 98.67 98.67 BE.67 98 67 2424 85.33 98 .67 98.67 98.67 98.67 24,16
Sawdust 84.00 100.0 100.0 100.0 100.0 24 18 §9.33 97.33 97.33 97.33 57.33 24 06
F-test " - - . - »e - - - - - b
L.SD. 5% 1573 | 577 1 673 | 537 | 1260 | 040 549 | 407 | 570 | 489 | 1419 | 029




m the nursery after a short period of
planting and decrease the seedling
loss durmg the process of uprooting
when sowed insawdust. Root hairs
can be protected from destruction
that may be¢ happened in clay soil
during transplanting. 4) The possible
use of this technique as a wide
<ommercial method in ARE to pamn
verv  large oumber of healthy
seedlings in a short period by using
cheep media. 5) Enhancing seedimgs
n a very small cultivated area, where
the  husked sceds 1s arranged
vertically and in paralled manner, so,
we can save about 50% of the total
culfivated area hy the unhusked
sceds.  This was noticed by Abdel-
Galil (1992) 1n addition to the results
of the present study.
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