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V. SUMMARY AND CONCLUSION

The present study was undertaken  during the two
successive 198%9—-1990 and 1290-19%% ceeasons &t El-kanater
El-khairia Horticultural KResearch Station Farm, Galyubia
Governorate. Four Truilt species npamely  Washington  Havel

awi mandayain and Selected GHaebahia guava

o

oY ange, Seiected Ma
tan  evergreen  frulit species) and Hollvwood plum (as  a
deciduocus  fruit species) were selected foy  this  study.
wacshington Navel orange and Selected Malawi  mandarin treecs

were budded on sour orange vootstock, while, Selected Sabahia

guava Lrees were grown on seedling guavae vootstooks, beaideé
Holiywood plum tress were budded on Mariana vootstook.  The
seiected trees (13 for esach species) were hexlthy, nearly
unifors in growth vigour, grown at S 2 5 m. apart on & cilay
toamy sScil  and received regu}aﬁéy the S ainE cultural

practices.

Thic study aimed to throw some lights on the following
sspects 3
i. Yegetative growth characteristics.

2. Smasonal changes of lea? dry matter and mineral content.

i

3. Hack tramnslooation of leaf dry matter ang nutrisnts.

4. Flower bud induction and cifferentistion.
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V.1i. Vegetative growth characteristics:
Y.1.1. Growth cycles duration:
Yy,i.1.1. Washington Navel orange:

The growth of Washington Navel orange ocourred in three
distinctive and consecutive coycles 1.e. one  in spring,
started on March, 2n8 & February, 28tk and continued till
May, ioth & 7th in the ist and 2nd seasons, respectively

7

{about 74 & &% days duration). The second growth coycie  took
place in swnmer , peeped out onbtay, 3ith & June, Sth and
ceased on July, 27th & 25th {with 58 & 32 days duration} in
the first and second seasons, Tespectively.Besides, the thiro

growth cycle occurred in autumn, began on August, 4th & Fih

STi0 f

M

eased ornOctcher, 10th & 17th iwith &8 and 770G days

duraticn) in the 198% and 1990 seasons, respectrively.
: bs

Consequentiy, the annual growth oycie of RHashingion
Navel orange was 200 and 191 days in the first and second

SEasons, respectively.

V.1.1.2. Seplected Malawi mandarin:

The growth of Selected Malawi mandarin tool place  in

three distinctive and consecutive cyclies i.e. ong in o sDTing,
peeped out on February, S2th & 18tk and continued till  April
27tk & Z%9th {with about &5-F1 days durationt in the first and

second seasons, respectively. The second cyole of trees Tool
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place in summer was chserved on May, 23th & 27th and ceased
on July, 17th & 2ith {abput 56 and 55 days duration) 1in the
1285 and 1990 seasons, vespectively. The growth of  third
cycie oocurved in autumn, started on July, 25th & fugust  ist
and ceased on September 2ith ano Ogtober, 3rd (37 and 6% days

guration) in the first and second seasons, respectively.

Furthermore, the ammual growth cycle of Selected Malawi
mandarin was 181 and 190G days in the Ist and 2nd seascns,

respectively.

V.1.1.3. Seliected Sabahia guava:

The growth of Seilected Sabahis guava trees produces  two
growmtts cycles duaring the growing Season 1.8. One it SHTANg
started on March, d8nd & 27th and continused ti1il May, 22th
and 2ith (5% angd 57 dajﬁﬁﬁuratiﬁhb in the Tirst and second
SEaBOonS, respectively. The second girowih cycle took place  in
summeT . appeared on June, 4th and 13tk and cmased on July
24th and 3ith {with about S and 59 days durationd in  the

198% and 1970 seasons, respectively.

YV.1.1.4. Hollywood plum:
The growth cycle of Hollywood plum trees took place once
throughout the groweing sSeason d.e. spring growth cyeole

started on Febiuary, 24th & March, 7th and continued wuptil



2514

Anril 22th & May &th {with about 538 and &1 days duration: in

the first and second seazons, TEspectively.

V.1.2. Growth intensity {No. of shoots/branchl:
Y.1.2.1. Washington Navel orange:

The itrees produces  the highest  pumber of current
ceacson s growth of spring cycle on fApril, 2ith & 18th in 1989
and 19%¢ seasons, vespectively. Hesides, the highest growth

intensity of summer cycle ocourred on July, Sth & th in  the

first ang second seasons, respectively.

Y.1.2.2. Selected Malawi mandarini

The growth intensity of spring cycle reached the masiimum
on April, 14th & 10th in the ist and dnd SEas0Ons, respecti-
vely. Moreaver, the highest number of shoots per  branch
produced in summer Cyole was noticed on June, 27tk & July,

3rd 1787 ang 1990 seasons, respectively.

Y.1.2.3. Selected Sabahia guava:

Growth intensity of sprimg cycle rveacheg the highest
value on May, 10th & May, itath in 1989 and 1990 seasons,
respectively. Moreover, the highest n#umber of shoots  oev

Sranch produced in sammer oyole was veslizsd on July, 10tk &

dulyv, (1Fth in the first and second seasons, Tespetiively.
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V.1.2.5. Hollywood plum: .

The maxximum growth intensity was observed on Apriil, isth

& April, 25th in the first and szecond seasans, respectively.

V.1.3. Shoot length:
V.1.3.1. Washington Navel orange:

Shoots produced in spring cycle reached to  the maximum
iength on Aprii, 28th and fApril, 25th in the Tirst and second
‘seasons, respectively. While, shoots produced in summer cycle
resched to the manimuam ilength on July, Sth & 9th in 1939 and

129¢ seasons, rvespectively.

V.1.3.2. Selected Malawi mandarin:
Shoot iength of spring cycle reached the highest value
ot April, 2ith and April, 17th in the fivrst and second

eaxsons, vespectively. Hesides, shoots of susmwer cyrle

i

veached the maximum length on June, 27th and Jduly, 3rd  in

1985 and 1990 seasons, vespeciively.

Y.1.3.3. Belected Sabahia guava:

The shoots produced in sSpring cyole Teached to the fuil
iength onb May, 17th & 2ith in 1985 and 1990 seasans,
respectively. Moreover, the ssiaimam length of  sumser coyoie
was noticed on July, 1Oth and July, 19th in  the first  and

serond seasons, respettively.
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V.1.3.4. Hollywood plum:
The shoots reached to the full length on ﬁpvi}, t4th and

April, 25th in 1987 and 1990 seasons, respectively.

Y.1.5. Number of leaves per shoopt:
V.1.4.1. Washington Navel orange:

The highest number of leaves per shoot produced in
Spiing cyole was realized on April, 28th & 25th in 1985 and
1990 seasons, vespectively. Besides, number of leaves per

shioots of summer CyCcle veached to the manimum on July, Sth &

7th in the first and second seasons, respectively.

Y.1.9.2. Selected Malawi mandarin:
Spring cycle shoots produced the mazimum  number  of
igaves on April, 14th & 17th in 1989 and 199¢ seasons,

-

respectively. Moreover, the hdighest number of  leaves per
shoots produced in summer cycle was observed on June, 27th

and July, 3rd in the first and second seasuns, respectively.

V.1.4.3. Selected Sabahia guava:

shoots of spring cycle proguced the highest nunber  of
leaves on May, 10th and May, 2ith in 198% ang 199G SESSOTS,
respectively. On the other hand, shoots of summer cycile gave
the highest number of leaves on July, 10th & 1%tk in  the

first and second SEaSOTS. reEspectively.
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V.1l.8.4, Hollywood plum:

The highest number of leaves pev shoot was produced on
april, latk and May, 2nd in 198% and 199G SEASONS,

respectively.

V.1.3. Leaft dimensions {(length & width):
V.1.5.1. Washington Navel orange:

The leaT of spring cycle rtesched to the manimum  length
and width on April, 2Z8th and 18th in 1989 and 19%0 seasons,
resprctively. Hesides, the highest leaf length angd  width  of
summey Coycle was ohserved on July, Sth and Fth in  the Tfirst

ant Serond seasons, respectivelv.

V.1.5.2. Selected Malawi mandarin:

ihe leat length ang widith of spring ©ycle teached the

pr

nighest values ol April, Zith and April, {7th in  the first
and second seasons, respectively. Moreover, leaves produced

in summey Cycle reached to full length  and width on  June,

Z27th and July, 3rdg in 17879 and 1990 seasons, respectively.

V.1.5.3. Selected Sabahia guava:

Lea? dimensions of spring cycle reasched to the maximun
ore May, 10th and May, 21tk in  the ist and  2nd SEHSONE 4

respectively. In sddition, leaves of summer cycie ¥

m

ached the

highest disensions ilength and widith) own duly, 10th 1989 and
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aon July, 12th (790,

V.1.5.4. Hollywood plum:

The developesd leasves reached to full

tength and

width on

fApril, t9th and May, 2nd in the first and =SeCond SeEx50NE,
respettively .

V.ol.8. Leaf shape indexn (L/7W):

Y,.1.56.1. Washington Navel orange:

Or fApril, 21th, 198% and fAprii, 1ith, 1990 leaf length
of spring cycle was about twice and one thirgd as that of the
width. Besides, Ilmaf length of summer CyCie was  about  Twice
andg half as that of the width.

V.1.56.2. Selected Malawi mandarin:

The length of the leaves produced in spring  and Summer
cyolies were nearly twice as that of the widih.
V.1.6.3. Selected Sabahia guava @

teaf shape index: of spring ang  Swsmer  cycies  showsd
fluctuated values in both sSeasSons.

Vollib.4,. Hollywood plum:
e ieat length was abowvt one and hait as  that S e =

wigth in
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V.1.7. LeaT area:

V.1.7.1. Washington Navel orange:

Leaves produced in spring cycle reached to  their Full
ares on Apdil, 28tk ang 25th in the first and second seasons,
respectively . Moreover, leaves of summer  coycle reached the
highest leat area onn July, 5th & #th in 1989 &and 1790

sgasons, respectively.

V.1.7.2. Selected Malawi mandarin:

The leaf ares of spring cycie veached the highest wvalue
on Aprii, 2ith & 17th in 1289 and 1990 ceasons respectively.
iesides, the leaves produced in summer cycle reached to the

full exponsion on June, Z7th 1989 and July, 3vydg 19700

V.1.7.3. Selected Sabahia guava:
Leaves produced during spring oycle reached to the
maximum size on May, 17th & 2ith in the first and secono

ons, respectiveiy. In addition, lesves of  SwemBy Cycle

SEa

reached to Tull size on July, (Oth and 1%9th in 172879 and (772G

[

SEaROnE, Tespectively.
V.1.7.4. Hollywood plum:

The new developed leaves rezached theiv  mazimuam =surTace
area on April, 14th and April, Z5th in 1987 and 1990 seasons,

respectively.
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V.2. Seasonal changes of lea¥t dry ;eight and mineral contents
V.2.1. Seasonal changes of leaf dry weight:
v.2.1.1, Washington Navel crange:

Leat dry weight expressed as mglleaT or as percentage

increased steadily starting July ithe lowest value) reached

the peak on January or February.

V.2.1.2. Selected Malawi mandarin:
teaf dry weight as mglles! or a&as percentage increaced

gradgually from July till it reached the maximum on February.

V.2.1.3. Selected Sabahia guava:
et dry weight dmg. per leaf or as percentage !
increased sharply starting from July and reach  the peak  on

November and remained constant during December and January.

V.2.1.0. Hollywood plum:

Leaft dry weight as mg. per ieafT reached the highest
value in mid-fugust or September. Meanwhile, when leat  dry
weight was EXpresses as a2 percentage, @mid-Jduly, and  mid-
Totoher were the wonthse, at which lead dyy  matteor reathed

V.2.2. Seasonal changes in leaf mineral contents:

V.2.2.1. Seascnal changes of leaf nitrogen content:
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V.2.2.1.1. Washington Navel orange:
Leaf nitrogen content exnpressed as a 2 percentage o as
myg. per least reached to the pead on MHovesber then decreased

gradually ti1l recorded the lowest value on Marcoh.

vV.2.2.1.2. Selected Malawimandarin:
Leat nitrogen content az agslileat reached to the maximum

on Febrvusry. On the other hang, leaf nitrogen content &= &

percentage showed s fluctusted trend throughout the seasbn.

vV.2.2.1.3. Selected Sabahia guava:r

December , January, and February were the months at which
leat nitrogen content fasg. leaf! rveached toc the maximam
values whereas Gotober was the month, at which leat nitrogen

content as & percentage recorded the highest value.

V.Z2.2.1.4. Hollywood plum:
tea¥ nitrogen content (mg. per  leat or & percentage!’
increased graduslly starting from May and reached the peabk on

sugust anc September.

V.2.3. Seasonal changes of leaf phosphorus content:
V.2.3.1. Mashington MNavel orange:
teat phosphorus content i{mg./ieat or =& percentage)

Tecorded the highest value on Movember and decreased siightiy
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Y.2.3.2. Selected Malawil mandarin:

The marisum value of lesf phosphorus content, Lmgl ieat

or a percentage) was ohserved during November up to February.
V.2.3.3. Selected Sabahia guava:

A graduxl increase in leatf phosphorus content  (mg/leat
or & peErcentage’ was detected during July up to Movesber .
V.2.3.4. Hollywood plum:

L content when xpressed as & pETCEntage
showed high value on  September, October andior povember .

Meanwhile, when 1t was BEXpresset

highest value on May,

V.2.4. Seasonal changes of leaf potassium content:

V.2.4.1. Washington Havel orange:

_esves of ington Ma orange hag the
PR S ——— B e e e e e Kl i Y ey e F PR i [ O MO, L} R AR . T . p—
content of potassium (mGs lpat o & peEvoentager; Curing «anus
angd February. Besides, iead potasity content SStwiticte

.

filuctuated values during the vest sonihs.

bl

v,2.4,2. Selected Malawi mandarin:

EREREi y
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showed nearly the same tirent to that of Washington MNave

OT anGge .

L
V.2.4.3. Selected Sabahia guava:
The @maximam  value of  leaf potassium content as &

percentage was observed during the Januvary and Februsry. On
the other tand, leat? potassium content a8 mgsleaf did  wot

siiowed a definite trend.

V.2.48.4,. Hollywobd plum:

The highest value of leaf potassium content expressed as

a percentage as melleat? was detected during Sepiember up to

V.3. Back transliocation of nutrients:

e TR
RIWEYS

of the intact iy ail .
2. Comcerning kWashington Navel orange  trees ' &
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21.328%F of  leaf dry wmatter, {(23&6.533% & 23.07%) of ieat
nitrogen  content, {37.72% & S3.14%NF of  leaf phosphorus

content ang (31,158 & 35.40%) of lest potassium content las

mg. per leat), were backly transliccated to the tree just
before lwat abscission in 12871990 and  (990-19%1 seasons
respectively.

nitrogen content, {(35.804% & 22.23%F of  leaft phe
e e B g _ aorr e = = A yee L S . — g g T L S oo R
content and (321,158 & 35,400} of leaf potassium content  werse

oackliy migrates the tree just prior to leaf ahocission in the

firset and second seasons, Tespectively.

F ™
793

o

F3R & L 1GMY ot

fB= for guave tress

mattey ; (SL1.93% & 43.42%) of leaT nitvogen content, (50G.35% &

T PR

- »

S2.040) of leat phosphorus comtent ang {(43.948% & 42.30HF  nof

T

teat potsssium conlent were o tres
just prior to ielasf abscission In 12B9-19%20  ang  1924-12%1
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migrated to the tree just before abscission in the first  and

second SEasons, respEctively.

V.4. Flower bud induction:
i. A= for Washington Navel orange trees, {ilower bud
induction starting early in the season, since, about 12.18%

tas average of two seasons) of Floral btwd  induction  took

i

are in the first half of Movemsber angd the percentage of

i
ot

o
CL

nouctew buds reached about (72,874 on January, 2%th,
meanwhile, the remaining buds presumably inducted dur ing
Febiruary up to early March.

2. With respect to Selected Malawi mandarin slsoc, Tiower
bud induction took place sarly in the =Eason, hence 8.73% {an

average of the two seasons) of filoral

pricy to November, 20th. However, the

A

r\-Yn
[P
b
=
m
11
i
oy
i)
ol
L
L
g
o
)
-

flower buds was greatly increa=zed
early February. The rest buds  (45.80% atcomplished their

inguction during February and sarly March.

3. Considering guava trees, flower bud inducticn started

P - " gy a— . e ’ 3 % -3 - - — - —— o o —— R — i -

sefore November, 18th with rather negligeablie percentage
being about 4.128% only. &y the BEginmi ot February ahout
(61.38%F) of the buds had inducied, aEanwhile, rvest buds
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4, Regarding Hollywood glum trees, Tloral induction
started very =arly in the seascon, where about 31,018 ias

} of the Tiaoral induction ~ad

i
n

aver age of the twao Ses500
soeourred prior to June, 20th. By the beginning of  September
=bout 10%.7i%) of the floral buds was inducted, whereas the
remainning buds {3G.2Z34M) were inducted afterwards.
o
=. Generally, it coulc be safly concluded that shoot
contents of both total cavbohydrates and nitrogen as well  as
/M ratic all were gradually increased by advancement of
campling throughout duration of fipral bud induction for all
studied fruit species. However, waripus fruit  species  were
slight iy differed az esach reflected its own characteristic on
gither rate or continuvence of such increase. On the other

harnd, both total carbohydrates and nitrogen percentages  in

shoots of different fruil species showed a variable degrees
L

of recponse with aging, sinre  the increase rvate in total

carbohydrates was  rather high than  in #itrogen 7 and

conseguently this was certainly veflected is an  indrease in

£/ catio,

From the previous results, one can conclude that Tlower

tres. As tree cartochydrates, BILVogEN ANCrEas=Eed =5 fTilower tad
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inguction increased.

Under the congditions of Galyubizx Governorate., Novemoer,
December , January and February were the most important months
for fiower bud tife of evergreen fruit species. where, the
filower bud induction ccocuryed during that pericd. On the
cther hang, May, June, Juiy. and Auegust months playan
important role in flower bud development in Holiywood plus,
=ince, the flower bud inducticon took place during the

previocusly mentioned months.






