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1« ILTTROIOTION

——— . " w—— i i

Citrus frudis pank tllr. -Qier Sen ang ap les, as

Yar as world .roduciion is concermnod.

Ip Arab Ke..ublio of Eypt, 1t ranio third alteor cotto:
and rice for increased export to Torclm countries. The
total smount of civmus for export abroad increased fran
32000 tons during: 1968 to 155000 tons i- 1972, The total
acreage of citrus 1s about 135700C fedaana ageording te the
latest statistics of the dgyptian Lirdstry of Agriculture
(1969).

Navel orenges is considered to be the most pronising
fruit for export. The greatest draw back in Navel orange
trees is the variability in its strains and accordingly
in fruit ghape and sizo.

Valencia orange is the standard late variety. The
number of Valenscia trees 81ightly exzceed those of Navel.
It is considered to be the most suitable variety for ex-
port because it cah be held on the tree for four to five
months and even longer, baefore apprecizble deterioration
of quality occurse.
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e gresteg. dru., L.wx in Jdoned RIATLRI I WA £ o)1
~rregular erop L. . ARV 010 L) ol Vo SV T
oy « very light erop for sevoral soLrm.  Unlu L hononuenon

in popularly xmow:. ng dtern . te Laurdis .

The research enbodied 4. thls thouls ninl: rrlates
to the relationshin between nlternrto bemrin: in Valenein
orange and seasonal ochmnes L mineral elonmer.s ol total
carbohydrates in loaves and Ji006a.  Jalc vork was olso
carried out with the hope to find a way, 1L possible, o
alleviate this habit.
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e G g m h A S B - e

as altornate bewring i

The tern wlternato Leurizy, vas coinod by Wosat o,

Barnard 7193;) Lo descrive the dosymulsr boewrin of couily
trees fron yewr to year.  hds pacnoncaon hos weeln lotico.
in several orops sueh oz &t ~jles, ne.w's, 30 LIL, IW0LS,
olives, date palis, loguats, COCwu, OVOCMLG, CI.00, €L NU
mandarin varietles, Marah scedlass (raperrult {hamed, 160)
some orange varleties (Pinegpple, Commor iaxlin, 3lood Red,
Valonoia late) and grapetruit varieties (ioste., Duncan,
and Poona) (8ingh et al., 1952).

The depressin;; effect of heavy cron on ths vegetu—
tive grorwth in the “on" year was thousht to be resgnonsivle
for the alternate bearin: habit (Hodgson et 2l., 1939).
The same conelusion hing b~ear reached ». ablhar workers
(Ben and Kallick, 1940, Hayes, 1945). However, Naik (1949)
did aot agree with this conclusion. He found that heavy
flowering is follcwed by rzduced growbth activisy in the
next growing sezson. However, this did not lead to in-
hibition of vlossoming in the next year-
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It has beern uuFenta. o, L I SRS § TR
beurini in Arayze 1o o Loweriue. ohog WL Ll Dealon
to LECOMV lore ProuCWBoL LG bliy Loog SAen oldese Lo
ever, Sohrab (195%9) 1ndic.ited t.ab wabor, S by wdne Lo
lursly physioloslical and cormisctsd wit. t.e chicyies i
nutritional brlonoce o. Lhe teeo, whklch is soduced Lodnly
due to weatier condibions. He Ladie.ted thay In Mango,

N defucdoney &5 oocoudn reslon Cor dte.obe bearine. e

streseed the importance or having a larce o/ ratie.

The time of Laervestin: has tsen Liideu oo an w
important factor in determining tiie ewtent of alternate
bearing expression. The depressin eflcet of the nre-
sent crop on (he next years eroy in Valecuciu oranses could
be reduced by early harvestin; (Hodgson ot al, 1939). It
Was also reported (Jones and Crees, 1954) that late hapvest-

ing increased the Gtendency Gto alternzse bearin-~.

The number of flowers that develooed the following
Year in Batsuma and early Satsuma orange trees was increzsed
when last years crop was harvested early (Iwasaki, 1961).
Shoots carrying fruits to full maturity in Sweet orange
trees showed a pronounced tendency towards albernate bear-
ing (Randhawa and 8inha, 1963). Barly harvesting in
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CLalda ot Lrucy Luero.ie Lfoower Lo Lo S e -
lowdn ) worwon, ooi e ool o o 1 O A P T
aarvested, tiae redtolr oas .. st PR 1 H VRN < PL I

succeodinyg crop. It has men ou agiea v BN R RIS
bauring i Vedenet s oraitas ~oul Lo o e Sl e
Ly larpe erop e:wrly wid il ~delus 15 ol

Sharp, 1867, Gallasci, 1949).

I6 has been su,estod o, Hisod ol Tewrdn - 4o
Sweet orungeu is cuused Dy Lie Jislullol o o floser
inhibitor, possibly ¢ gibbereilin-liis Jutnv.aiee Iron

the fruit into the wood om whic. it <: Bo.ur (Ilogs, 1971).

The presence of flowering aorone rnu an onle
Supply oi starch have been indicuted to Yo important Zor

flower bud formation in Nango (Singh, 1957).

The balance bet.enn lezves and fruit- is also 4m—
2ortant. Iwasaki (1961) reco.nended thatbt for Satsuma
oranges an trifoliate stocks, thimning should bde done to
leave one fruit for 20 - 25 lsaves. Fifteen to twenty
leaves/fruit ghould be the ratio if this variety is grafted
on citrus junos stocks. This relation had been also stres-
sed for late Valencia oranges.
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Be ¥Frult tidnndn,: 1

8everal ways nave besn triou tu roiuc. thue ltor-
nate bearin; habit. Fruit thinudng woes fowi. to ve quite
effective (Hodgmon et nl., 1930). Thinriii: up to oa-
third of Velenciam late oranges cron, swrly in t.o on-yeur,
8lightly inoreased fruit size in the sw.0 yow: and conci-
derably inoressed numbers of blossors and frult set in the
succeeding year (Caceron, 195C). Thi -in: Batsuna orangoe
trees inoreased the size of the reuadnins ruilts in the
same year and inercased the unumbor of flowers and yield in
the followlng year (Jwasaki, 1961)« e also found taat
removing all the fruits from a branch, increased the num-
ber of flowers and alsc the fruit set the following year.
Larger branches and early thinning showed the grectest
effect. In a trlal to evaluave the importsnce of time
of thinning in Unshiu oranges, it was found that when
thirning was done on July 12, August 11, 30 und September,
16, the pergentsge of flower bud formation on the treated
8hoot%8 were 42,8, 20.8, 12.5 and 4.0 respectively indicat-
ing the importence of doing thinning as early as possible
{(Ogakt et al., 1965). They noticed that the effect of
thinning was also reflected in the untrested bearing
ghoots.
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Frudt set i Wumidngtor  vvoel orooges was L oLar in
tidimeu than in untidisiod braocius e 011 Ced) 1Mig wC-
tivoly), and moru fruit set ocowrred o i\ lorescences
with loaves (le37) tnw on tnosw wibli.ows leaves [Ced7!)

(Koltzhmasen, 1956).

Ogaki (1968) round thnt fruilt thir-.ing was the most
effyotive single treatient in encourasin: Subtswr.u orange

trees to return %o nnual boaxring.

As mentionad in the rirast section, the tirc of
harvesting could bc used as 2 mean to reduse the alternute
bearing habit. (Hodgson et al., 1939, Jones and Cree, 1954,
Iwasaki, 1961, Randhawe and S8inha, 1943, ilzeman and
gBharp, 1967, and Gallasch, 1969).

Growth regulators sprays have becn tried as 2 means

of reducing the alternaic boarin: habit.

Eleld et ake (1964) worked on the effect of Nid on
frult thinning in citrus in the on-years. He found that
only a slight increase in yleld occurred in the following
year. However, Hilgeman et al. (1964) comparing between
HALA and hand thinning, reached the conolusion that both
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methods wers oyuldvalent. The. strudcod Lo... nore tioan Q7

of' the fruits on the troae L lata Jwe st e oovod L

breuk the blenniul beuris,, oyole of Ki nov wdluring.

EKelleg und Minesay (1934) studic. t . uf. .ot o
2,4,D on June drop, pre-harveat drop, truly quality and
alternate bearing habit of the Brladd mwdarin nnd Rashin-cor.
Navel orangoes. They found that sprayin:s witii 20 - 40 ppo
2,4,D in Moy is offective in Teducin; the wdternate Lony~-
ing habls.

C. Mineral clensnts and carbohydrates level @

Many trials to assoclate alternato bearing to the
chemical compozition of several partz o. the tree have

been made.

It was strecsed (Binha and Randawa, 19G1) that moder-—
ate amounts of N, P, k, Ca, cxd carbohydrates were favour-
able for flowering and fruit set in Sweet orange. The
levels of all mineral elements were quite low in bearing
shoots compared with the non-bearing shoots. It was found
that fruiting twigs of "Baladi” mandarin contained more
carbohydrates in the first four months of the season of
an "on" year, than vegetative btwigs and vice vorsa for
"off” year trees (Zidan et al., 1961).
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Morvovur, norc 0 van ot oo ool b ot
twlgs priox o L aprdrls Pl 40wy toittag s v o 4
tae off-yvour (Z2idin .ad Fl-lomd, L1v2r. L i milic satly
Wigh C/Y ratlo in the bark as well o . cotoesdd rice in
the carbohydrite ocontunt of toe siwot: durla- the nurlel
of flower Lud initiatior. and .ilferunt.atiorn was aiso re-

ported (Ben et ale, 1953).

Flower bud difiercutiation was wouarui by adj.
shoot contents ol carbohydrutes und nitrogen (Ogaki et ul.,
1963). The muximun amount ol total o7 content 1 Unahiu
tree fruits and shoote was reaoched in June for the "ofr"-
year treu, whereas it wos attalned ir Auwust for the "on'-

yoar tree and annual bearer.

Carbohydrates and nitrogen analysis showed similar
trends in bearing and non-bearing shcoots of randarin

(Citrus retioculats, Blanco) ™ul the concentrations of
X, Ca, P and K were consistently higher in non-bearing

shoots. (Randhawa and EKar, 1967).

The percentage of N and P in Valencia orange leaves
was lower in "on" year than in off-year (Jones et al.,

1968) .
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orun v Luorciacd wawdunlly vl poows aodurils e
Winter pordod wid gaiowed o rabaul weelv.owe Jith G Lluo.
wd bloom i tho spadn o Uuanetdle, sacs lerease Lontoon

steadily wuntil tiw leaf absclsed (Rewthor oo JEedtl, 1950).

C/iL ratdo In 8weouv orwy;u youwly; Loaves i lowesb
Just Lefor. tvhe inltistior. of ..o sprig; £fluzsi wnd bdioow

(Biniu mnd Rundowrn, 1971).

A study of the reducln, .nd tihc non soaucins msnars,
starch, soluble li and protein I cantent of leaf, burx an.
wood of wange shoots shoved a signifently idigh ¢/ r.tio
in the bark during Jovember und December. A general risc
in the carbohydrates content of the shoots from Ilovembur

to January was also noted (Sen ¢t al., 1963).

In Satsuma orangue., I a1’ Corbol Arobtecs increasea
from Docember to FPebruary (Ozaki zt al., 1935)« The low-
est soluble carbohydrates content on 10 ~ 12 old lcmons
trees waas reached during the Su.uster months when the new
shoots grew intensively. (Dzasi, 1965). Illoreover, sugar
content was highest In the Winter, and starch accumulation

was greabest in the Summer and smallest in the Winter.
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Moximuwa eontunt of W 4r Urshi“ trec fruits m shoole wib
roiched in Junu for the off~; .. bt wi. b olamust 1o
the "on"-your troes and wwmual bewroer (O3 ot e, 190).
I contont in shoots o: nandurdir deereusou Jit. aje ani the
C/i ratlo inoreuscl ospeoinlly durin; tiu Winter nont.s.

(Randhawa and Kar, 1967); (Jonee ot ale, 1970},

Ca and Mg accumulated whilo 1., K and to a lesser
extent P was redused durins rruit developueni in Valencia
orange (Folsher ef al., 1967). This phenomenon was used
to diatinguish butween dircot and indireci corruvlations
usually roported for elements and their relatlonsnip to
¥leld and frult quality. Multiple regression functions
ocould be calculated for thc predicition oi rind thickness,
Juice content, acidity and even T.8.8. values for the
natured fruits from ¥, P and ¥ levels of 6 weeks old
leaves (Folsher et al., 1967).

The level of ¥ and P in leaves of Washington Navel
oranges decrcased from April to July, i.e. from dormsmoy
breaking during flowering and until set. They rose rather
sharply during labe summer end then more gradually to a
maximum in early or mid-Winter. The K values rose gradually
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