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“4trus (reeg are tre packboue of Iruit culture o
Szypt since it occupies about 56 # of the total fruit
area. I[he wmain citrus speciles, plantea in Egypt according
to the census of 1973, are: c(ranges 1220%2 fed. mandarin
13708 fed., and lime 8685 fed.. Other citrus spécies such
as lemon, sweet lime and grapefruit arc planted in small

8138

oitrus acreage increases annually to meet the con~
tinuous demand of both local and foreign markets. Neverth-
less, many problems encounter citrus trees to reach ths
maximue productivity. Such problems could be grouped under:
a) Cultural and physiological problems such as spacing,
fertilizers and fruit set etc. b) The deterioraision of
old clones Gue to the infuction of souws viruges or virus
1ike substances. In this respect Chllds St al. (1956) sur-
veyed some producing citrus crchards in sgypt and conclud-
¢d that psorosis virus dissase is gpreading in about 95 7
in "3alady" wandarins, while thu percentages of infocted
trecs ranged between 62 - 97 % for orangd var.utivse They
further stated that seedling trecs of several varicties
wape available in Assulte arua as sourccs of psorosis—fra:
bud wood, Chandlor (1958) and Nour sl-Dixr 719%9) stated

also that most virus diseases in citrus are not twansadtisd
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Ly @eeds.  acoceiainoly, they prelsrred clTs propdes tion
by seeds vaken from apparently healthy urees irow regions
where virus discases are not widely spreading. doreover,
chandler (1958) mentionsd that most citrus varicties coma
true to type when propagated by seeds, as such sceds are
polyembryonic containing wany nuccllar cubryos in addition

to onc zygotic embryo.

The first problem has been a field of e¢xtensive
rescarch in Egypt and many rocoumeniations are Iin hande. On
the contrary the sccond problem, received seant attention
but recently it ar;;z&ses up as a serious problem cencounters

citrus production in Egypt.

Conscquently, sclocting mew citrus strains charac-
terizod by vigorous growth, hisgh yicld and fancy frult
quality may bc helpful in this respects dhe study was
designed to ¢valuate some imported cltrus soedling trees
grown in Mmhrir Provinec. Trecs under investigation wers
two tangerine lines: mainly Ponkan and uUancy, and onu
grapefruit 1inc "Harsh scedless", 1o scecurs preciscd wval-
wation the forudr two tangerine Cypes were compsrod with
the local Ralady wandarin eultivar, while the laser tyus

was couparsd agaiagt darsh grapefruitv varicty.
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I- Tuprevaicib CLirus Varle tics Through Sicd Propagation

Many fruits such as citrus, Nangoes, and mangoes-
teen produce plants true to type when propagated by seedé,
as such secds arc polyombryonic and contain many nucellar
cmbryos in addition to one zygotic embryo. Fur thernmare,
young irees devoloped from nucsllar cubryos of citrus diff-
or from thosc trces of the same clom when propagated by
pudding. The nuccllar trocs arc usually marce vigorous, morc
thorny, and slower to start bearing although the¢ fruit
gcems identical ( Chandlear, 1958). Or the other hand, Frost
¢t al. (1957), and Nighiura (1964) with “Satsuma" cuceilar
scodlings, and Childs and Long (1960) on "Persian” limc
seealings found that the variations in wegotative and fruit
characteristics which may bu duc to soms xind of mutstion
or gonctical variations rosulted from zygotic cmbryos or to

tre oifeet of Juvenility as well as environmental cifeets.

Regarding the superiorify of mecellar scealings,
Ratchelor and Gameron {1950C), Camncron snd Soost (1952)
Vorman {1964), sinessy (1965) and Maxwsll 24 alw (1973)
spated that nucellar lincs WOTOmArs producbive aud procis-
ing in citrus fuprovewsnt because they worefree of virus

digscasis.
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Vo oscloebion of pAfuvLt trécs oo sources o pud-
wood for propasatios sb uld be based on individual troc
scleetion amd nwecllar swudlings.  The sclection aust be
performed for: total fruit yield, fruit quality, trcc
vigour, and longevity (Shamsl, 1917, Burns et ale (1969,
and Bl-Wakecl et al., 1969)

II- The Variation Between Nucellar Lincs ard 0id Lincs 3

Concurning tre¢ growth, many investigators (Frost,
1938, Batchelor and Cameron, 1950, Frost, 1952, Reuthor,
1958 and Hensz, 1970) ruparted that th¢ nuccellar citrus
gocdling trecs werecharactuerizéd by mor. vigour, upright
grov th habit and greater trunk diamctcr than that of the
old-linc at thec samc ago.

free s weed ﬂ-s’ceriiuec!

Thornincss in citrus scwdliugsg ks related to
juvenility which occurs in citrus arser swed reproduction

(swingle, 1932, Frost, 1935 and Capwron ancG 3oost, 1961).

Variations in blooming betweun old linc and youug
nueullar scleetions were ¢orly wphasized by various WOD K
ors. Frost (193%) conciuded thet blceoming in nuccllar
straing incroascd with progress i agve Fross (1943}

stated that young swvdl L g liuus <doved th blorrizl
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that _at throo yors of noo, i Jouag dlee wuon oesIY LT

luss productive o fiowers aua fruits than the old line

gus. Reuther (1958) wentiouwd that auccllar ooodling

g

trees go throush 2 juvenile stage boefore thuy pogin flowurs=

ing and fruiting at about seven or ¢ight yoars.

In regard to tros yield, Cameron and Soost (1952)
stated that cxeept for the “Lisbon" lumon, tree yiolds
werc from 3% to 102 pur cent greater in the nuccllar geedl-
ing lines than in the roespective old lincs. Frost €t al.
(1957) reported that the greater yisld of the nucellar
1ines nad ceen due mainly w their greater tree sizs.
Cameron €t ale (1959) found that young Valencla lines (24
years) prupagated by seed, showed extreme aiternation in
vield due to juvenility. Norman (29€4) stated tha{ nucel-
lar seedlings were charactaerized by slowness to Truit and

alternate bearing as a regult of juveaility.

ITI~ Vegetative Characters i

Concerning the gruwth hebit of tire treas, W9dbern
(1943%) gtatad that nancy and Fongan targerice trees wore

upright in shaps. dinessy, et al. (1963) rep.rted that
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esid
e s eprapael nih, darsn grapeldrult, Clsuertiie tArgsTios
gs;gall spreacing in shape but palady-blouud orange 3;3 T
right, Hamouda {1971) repurted that Balscy mandari:. trees
were small to wedium in size with a spreading naturc of

pranching.

Regard ing the wmorphology nature of leaves, Rydor

(1954) stated that the leaf shape may be changed by environ-
ment or by heredity. Chandler (1958) mentionsd that thare
woro wide variations in leaf ghape and leaf area among the
difforont types of mandaring. Hamouda (1971) studicd leaf
length, width and arca in séx mandarin varictics. He found
that Clementine leaf length was the longest followed by
Satsena, Mclokoy, Balady seedling, Balady budded, Solected~-
Mallowy, then camc Balady--Nawa which bad the sharter Jeaf
lengthe His data proved significant diffceremes in lcaf
length between Balady budded and balady soecdling trees.
Moroover, he found that tho width ad leaf erea varied

among the varicivics.

Iv- Flowering and rrult Sct

Ir ruspuect to blovaming duration, Webber (1943)
statew that the pricciple blooming period for all cowner-

cial specic: of citrus is carly spring, and usgually lasts
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approxinately six weskse fu nlse sddea ol spe oAt ercnt
gpecivs nnd different varivtics of the game spucies waay
norally nave different blooming pericds and the range is
ag small as two woeks. Hass (1948) roveald that blussoninug
and fruit setting of orange trees in southoern Califarnia
continues for a pericd of at lecast five wecks. He added
that it was possible to make large ccllections of fuliy-
open Washington Navel orange blogsoms from March 19 %o
April 22. El=Shiaty (1952) reparted that the floweriog
duration for citrus trecs in Egypt usually begins in March
and lasts approximately for thre¢ woceks. He added that
Shamouti orange blooms ncarly a wouk lator than the Khalily.
white orange. Lidncssy gt al. (1965) found that tho begin-
ning of blooming in Bgypt far shaddcck, Duncan grapcefruit,
Marsh grapcefruit, Balady-bloucd crang., and Clewcntine tan-
gerinc werc April 6, Maren 23, March 19, dareh 20, amd
March 15, whilc blooming onded at May 3, April 20, April
20, ilay 8, and April 24, regpectively. Jthey also oention-
ed that Shaddok and Balady.blocd orange blovon late, however
Clementine tangerine, Duncan grapefrult and siarsh grape-

fruit were sarly bloouing varieties.

Viability of pollen grains ir citrus varicstiss

wore studied by various workers. Moreira and Jurgcl (1941
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Dotk Lt Rhw o blen sbaluscilivy i the uranges varivd
Trow J tu 90 per cant, while it varied from 50 o oo per
cunt io limea ow lewons. Lo twgorloe Che pullen forgili-
ty was geiorally above 60 per cent, whilo in cranges and
grapefruit~ exeept in Marsh ggedless, was cwr 80 per cont.
The variation in pollen fortility within the plant and cven
within the varicsy and spocies, was generally small, but
s0il conditiong and rootstoucks had a notable effects Frost
(1943) gtated that in some kinds of plants, certain genes
or conbinations of geonos are lethal for the devclopment of
the particular pollen grains or cmbryo - sacs, or both,
which recoive thowm after the reducvicn - division, so that
thése pollen graiiis or crnbryo-—sacs do not produce viable
gametes. Also, possession of a particular gome tic constl-
tution, may pruvent the develcopment of somnuns, or pistils,
or their reproauctive bissues, throughout the plant. The
gterility of thce Washington aavel orange is of this sort,
since its pollen mother colls awvguavrate belore the reduc—
tion divisione El-3hiaty ( 1952) reportod that polluon
atinadility in Shaucuti and Khalily--dhite orangus were
about 36 and 42 #, rospectively. Dhuria ari Randhawa

{194} fuwid that the porcentage of pollon grain geroina-

1

H

tior 1o Harsh jecded grapefruit and sweet lime was  5%5.1

\
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i e, M oebivily, sbon guriinatd ol s dotore lnud L
20 ¥ sucrose solubicon.  Aoust 1963} repurted that Marsh

grapefruit, ma other suodless varieties of grapefruit had
only approxivatcly 15 % funetional pollen. Whilc the seedy
variztios such as Duncan and Foster had high percenteges of
functional pollcn. He added that Dancy tangerine had ample
func tional pollen and produced adequate ylelds of scedy

fruits with its own pollen. Ebrahin (1969) noted that pol=
en stainability ranged botween 10 - 16 % for Marsh grape-

fruit, and 87 - 89 % for Clementine tangerine.

In regard tw typss vf inflorescences and fruit
set, meece (1945) working un Pine-apple, Hamlin, and
Valencia orace varieties, Sauer (1951) and Hasr (1953) on
Navel and Valencia cranges found that the flowers on a
leafy inflorescence had a better chance tw develop tov mat-
urity than on a leafless wune. doraover, they reported
that the percentage of fruit set on leafy inflorescence
was higher thman that ol the leafless type in all varictiss.
liinessy gt ale. (1965) uvted that Duncan ad arsh frape—
fruit, and Balady=bloud urmige have nore leafless infl ores—
cencus but Cleucutiiie tangerine and 3haddok have uare lesfy
inilurogcences. ol-Hagah (1966) in his stadies concerning

the bearing habits of scue citrus varieties, found that in
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Fust CuSeh, Lo wuully bype of il arPgeuinCds fas gupWrior

in numbér.

V- Fruit Drop and Irrujting 3

With respect tu the fruit drop, Iwasaxi (1956)
found that latc maturing varietics of aranges showed two
periods of fruit dropping, une frow ay %o August, and the
s.cond from October to January or Februarye Fruit dropping
in carly waturing varictics usually occurred during the
first poricd (i.ce from May to August). Ho added that
there was o relationship botwean the number of gceds in
fruits ard Sinu time of frult dropping. aidan (1959) repor-
ted that frulb drop of differcnt citrus varietlus was the
highest in the first two nonths (approxinately, mid March
to nid May) then it decreased thercafscr. Randhawa and
Singh (1963) found two definite waves of fruit drop in wan-
darins during April - ilay and Septemboer - OctdhbiT. Dburia
and Randhawa (1965) observed three definite poriods of
fruit drop in darsh scedless grapefruilt ad swoot liuce Tho
first drop was immudiately following fruit sot in 4pril,
the sccond durine the warner aonths of iay = Junc, and the
ghird during 3vptouboer - October in swoect lime and Octuber-

Nevewber in grapcfruit.
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