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ABSTRACT

The present study was carned out during seasons of 200} and 2002, 10
evaluate Valencia orange (C. Sinensis 1.. Osbeck) trees budded on four citrus
rootstocks, i.e. Cleopatra mandarin (C.M.). Sour orange (5.0.), Rangpur lime
(RL) and Volkamer lemon {V.L). The experimental trees were grown in a
newly reclaimed sandy soil at the orchard of EL-Kassasin Horticulture Research
Station, Ismaila Governorate Egypt. The evaluation programe considered the
major characteristics of vegetative growth, scion projection area, root spread arca
and their ratio, yield and fruit quality. The considered parameters were mostly of
significant responses among Valencia orange cv. and the four studied rootstocks.
The study proved the superionity of Volkamer lemon rootstock for Valancia
orange trees, as compared with the other tested rootstocks. On the contrary,
Rangpur lime rootstock seemed to be the worst one for Valencia orange trees
under the expenmental conditions.

Keywords: Citrus rootstocks (Cleopatra mandarin. Sour orange, Rangpur lime
and Volkamer lemon)-Valencia orange cv.-Vegetative growth-
Yield-Fruit quality.

INTRODUCTION

It is well known that rootstock greatly affect numcrous growth and
fruiting parameters of the borne cultivar. In this concern the change in canopy
diameter and plant height for Persian lime, was more vigorous in trees on C.
volkameriana than those on Cleopatra mandarin (Valbuena, 1996). Abe El-
Komsan (1998) found that Rough lemon and Sour orange rootstocks were the
best compatible for Ruby, Marsh and Thompson grapefruit cultivars. Iriarte-
Martel ef al., (1999) and Tbrahim, (2000) found that the greatest tree height and
canopy volumes of Balady mandarin and Valencia orange were obtained with
Cleopatra mandarin and C. volkameriana rootsiocks.

Abd alla ef al., (1978) found that fruits of Washinglon Nawvel orange
trees on Sour orange had the highest juice vitamin C. than thase on Rough lemon
and baladi time. Baldry ef al,, (1982) found that fruits of Valencia orange trees on
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C. volkameriana had lower ascorbic acid content. Monteverde ef al., (1988) found
that C. volkameriana induced the best mean fruit weight for Valencia orange..
Monteverde (1989) reported that the smallest fruits of Valencia orange were
produced on Cleopatra mandarin rootstock, and that juice percentage of Valencia
orange was high on Cleopatra mandarin and C. volkameriana. Whereas, the
T.S.8. / acid ratio of Valencia orange was high on C. volkameriana, Sour orange,
Cleopatra mandarin and Carrizo citrange. Gregoriau and Economides (1994)
noticed that the cumulative yields of Valencia orange trees on Raugh lemon and
C. Volkamerima rootstocks were significantly higher than those of trees on the
other rootstocks. They added that rootstock had no enough effects on fruit quality.
Tuzcu ef al., (1999) noted that the highest yields of Washington Navel orange
were obtained from trees on Carizzo citrange and . volkameriana, while both the
citranges positively affected fruit quality. C. volkameriana, Sour orange and C.
Junos all negatively affected fruit quality. In Moro blood orange, the best yields
were obtained from trees on C. volkameriana, while the best fruit quality was
obtained from trees on the citranges. Sour orange and C. junos negatively affected
both yield and fruit quality of Moro blood orange.

Thus, the present study dealt with the effect of four citrus rootstocks i.e
CM., 8.0, RL. and VL. on growth, compatibility %, flowering habit, yield and
fruit quality of the Valencia orange cv. through 2001 & 2002 seasons.

MATERIALS AND METHODS

General consideration:

The present study was carried out in Kassasine Horticulture Research
Station, Ismailia Governorate, Egypt during 2001/2002 and 2002 / 2003 seasons.
Nine-years-old Valencia orange (V.0.) (Citrus sinensis L. Osbeck) trees, budded
on 4 citrus rootstocks namely: Cleopatra mandarin (C.M.) (Citrus reticulata.
Blanco); Sour orange (5.0.) (Citrus aurantium Lime.); Rangpur lime (RL)
(Citrus limonia, Osbeck) and Volkamer lemon (V.L.) (Citrus volkameriana, Tan
& Pesq.). Trees were planted in a newly reclaimed sandy soil (Soil and irrigation
water analysis are presented in table (1) (A, B. C and D) in September 1994, at
5m apant and they received the same traditional horticulture practices including.
fertilization, irrigation, pruning and pest control.

However, the present experiment comprises V.0. cv. and 4 rootstoks
where each combination was replicated three times with 3 trees for each replicate.
Thus, 36 trees of V.0O. cv, budded on 4 different rootstock, were experimented in
a complete randomized block design.

Morphological characteristics:
Tree vigour measurciments:

In February and November of each season, the following measurements
were carried out: Tree height (m); canopy diameter (m) (average in- row and
cross- row diameter); canopy circumference(m), tree canopy volume (m’)
(caiculated according to the equation reported by Mors¢ and Robertson (1987).
Canopy volume= 0.5236 x HD2, Where H= tree height (m) and D = canopy
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diameter (m). Trunk circumierence was measured at 5 cm above and below the
bud union and used to calculate the scion / rootstock circumference ratio
(Compatibility %).

Mutual effect bgtween scion and rootstocks on canopy area, roet system
area, canopy area / root system area ratio, scion fresh weight and scion dry
weight.

In Feb. of the 1* growing scason and Nov. in the 2™ growing one, three
trees from each scion / rooistock combination, were wtilized.

Horizontal spread {(in meters) of scion canopy and root system of the
studicd rootstocks were measured in 8 directions and the average was considered
as a diameter of trec canopy projection area. Root system horizontally spread
from the trunk of the studied trecs were measured in 8 directions and the average
was considered as a diameter of a circle in which the roots were spread.
Thereafter, the ratio between scion canopy area and root system spread area was
calculated in Nov.2002. In addition, the scion canopy fresh weight and dry weight
were detcrmined in the same date.

Vegctative growth flushes:

The current growth cycles which developed on the studied trees
throughout the season were counted every year to compare the intensity of
vegetative growth between spring (March-May), summer (June-August) and
autumn {September-November) flushes.

Flowering period, yield and fruit quality:
Flowering:

In both scasons, dates of beginning, full and ending of blooming for each
tree were recorded. Also duration of bloom /day was calculated.

Yield:
Yield as fruits weight / tree was recorded a1 the harvesting time in both
* scasons (the third week of January in the first scason (2002), and the fourth week
of January in the second season (2003).

Fruit quality: :
A sample of 25 fruits of cach individual tree was taken randomly at
harvesting time to determing the physical and chemical properties as follows:

Fruit physical properties:

Fruit weight (g).

Pulp weight (g).

Fruit height and diameter (cm) using a vernier callipper.
Fruit shape inedex: as height / diameter ratio.

Peel thickness (mm) using a vernier callipper

Juice volume (m1 per fruit).

Ch U e DD



1986 Annals Of Agric. Sc., Moshtohor, Vol. 42(4), 2004

Fruit chemical properties.

1. Total soluble solids percentage (T.S.5. %) was determined by using karl
zeiss hand refractometer.

2.Total acidity percentage: was determined in fruit juice as percentage of
anhydrous citric acid by titration with standard 0.01 N sodium hydroxid
solution and phenolphthalein 1% as indicator according 10 A.O. A.C. (1984).

3. Total soluble solids / acid ratio:

4. Ascorbic acid (Vitamin c¢) content: was determined by using 2, 6 -
dichlorophenol indophenol and 2% oxalic acid. Ascorbic acid was calculated
as miltigrams per 100 m! of juice (A O.A . C.1984).

5. Statistical analysis: The obtained results were statistically analysed wvsing
analysis of variance and Duncan’s multiple range tested was used to
differentiate means Snedecor and Cochran (1980).

RASULTS AND DISCUSSIONS

Effect of different citrus rootstocks on some morphofogical characteristics of
scion:
Tree height:

Table (1) reveals that in 1™ seaspn Volkamer iemon (V L.) rootstock induced
the tallest trees (2.0t & 2.26 m) in Feb. and Nov. respectively, followed by those on
Rangpur lime (R.L.) rootstock (1.93 & 2.15 m). Whereas the shortest trees were
produced by both Sour orange (S.0.) rootsiock (1.84 & 2.07m). and Cleopatera
mandarin (C.M.) rootstock (1.83 & 2.01 m) in Feb, and Nov. respectively.

Concerning, the second secason, V.L (232 & 244m)and RL, 225 &
2.38 m) rooistocks had recorded the tallest trees in Feb. and Nov., respectively.
Whereas S.0.(2.11 & 2.29) and C.M.(2.15 & 2.23) rootstocks had induced the
shortest trees of V.O. trees in Feb. and Nov. respectively.

Canopy diameter:

The highest canopy diameter of V.O. trees was recorded on V.L.
rootstock (2.15 & 2.31 m) in Feb. and Nov. in the First scason, respectively.
followed by those on R.L. rootstock (2.04 & 2.19). Whereas, the smaliest canopy
diameter was shown on S$.0. rootstock (1.87 & 2.06 m) in Feb. and Nov.

respectively.

In the second scason, the greatest canopy diameter of V.O. trees was
recorded on V.L. rootstock (2.38 & 2.48 m) in Feb. and Nov. respectively,
followed by those on R.L. rootstock.(2.24 & 2.36). Whereas, the smallest canopy
diameter was shown on §.0. rootstock (2.14 & 2.28 m) in Feb. and Nov.

respectively.

Canopy circumference:

The data showed that the highest canopy circumference of V.0. trees
was shown on V.L (696 & 6.86m). and R L. (6.43 & 6.58) rootstocks in Feb.
and Nov., respectively, whereas the lowest canopy circumference was found on
S.0. (566 & 580 m) and C.M. (5.92 & 6.03 m) rootstocks in Feb. and Nov. in
the first scason.
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Table (1) : Soil and irrigation water analyses of the experimental

orchard:
A. Soil mechanital analysis, CaCo3%, organic matter, EC

( mmhos /cm) and pH.

Soil Soil mcchanical
Organic EC

depth analysis Soil CaCo,

Sand | Clay | Silt | texture %

maitcr | Mmhos | PH

(cm ) Yo fem
%% % %o
0-30 cm 23 14 3 Sand 2 0.16 0.42 79
30-60cm 90 9 1 Sand 1.7 Q.13 0.39 86

60-90cm | 9 | S 1 | Sand 1.6 0.07 037 |89

B. Soil soluble ions, m. meq /L.

Séil depth Cations { meq. / L. Anions (meq, / L

{cm) Ca™ | Mg~ | Na' K’ SO, CI | HCoy | COy”
0-30 cm 0.6 0.7 041 1018 | 098 | 075 | 0.2 0
30-60cm 0.8 0.5 102 | 0.1 082 | 080 | 040 0
60-90 cm 0.7 0.3 087 | 012 1.00 | 060 1 0.90 0

C. Soil macro and micrenutrients content :

Soil depth (meq/L}

(cm) N P K Fe Zn Mn
0-30 cm 54 4 80 1.4 011 0.61
30-60cm | 29 2 38 1.6 003 | 054
60-90 em | 18 3 112 15 | 002 | 060

D . Chemical analysis of the irrigation water .

-

m.mohsfem |  FP™ | ca” { Mg | Na® X | 80, )] € [ 510, | €Oy
7.5 I.12 7168 |32 1 132{022{0271082) 0211090

E.C. Salinity Cations m.cq./L Anions (meg /1)

pH
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In the second season, the highest canopy circumference of V.O. trees
was recorded on V.L.(6.98 & 7.12m) and R L. (6.66 & 6.78 m) rootstocks in Feb.
and Nov. respectively. Whereas the lowest canopy circumference was noticed on
S.0. (589 & 6.06 m) and C M. (6.13 & 6.56 m) rootstocks in Feb. and Nov. in
the second season,

Canopy volume (m’):

Results cleared that, V.L. rootstock induced the significantly largest
canopy volume of V.O. trees (4.86 & 6.13 m’) in Feb. and Nov., respectively in
the first season as compared with other tested rootstocks. Whereas, the smallest
canopy volume were produced on both CM. (3.64 & 477m’) and 8. 0. (3.36 &
4.59 m") rootstock in Feb. and Nov., respectively in the first season,. In the second
season, the highest canopy volume was recorded by V.L. (6.88 & 7.85m”) rootstocks.
Whercas the lowest canopy volume was resulted by S.0. (5.05 & 6.23 m*) and CM.
(5.25 & 5.90 m*) rooistocks.

Scion / rootstock compatibility percent:

In the first season, V.O. wees had significantly higher compatibility
percentage on both V.L. (9432 & 95.79 %) and S.0. (93.74 & 94.362%)
rootstocks in Feb, and Nov., respectively compared with those budded on C.M.
which gave the lowest significant compatibility percentage (88.75 & 89.10 %) in
Feb. and Nov. respectively.

In the second season, V.L rootstock showed the highest compatibility
percentage (96.18 & 96.73%) in Feb. and Nov., respectively without significant
difference than S.0. (9468 & 9533 %) in Nov. only. While the lowest
compatibility percentage was recorded by both. CM. (91.26 & 92.59%)and R.L.
292 90 & 93 .47 %) rootstocks in Feb. and Nov.

The obtained findings are in agreement with those reported by Valbucna
(1996} that C. Volkmeriana was generally considered the best rootstocks for
Valencia orange in terms of tree height, canopy volume and cropping

Canopy area (m%):

As shown in table (2) the canopy arca of V.0. trees was gignificantly
highest on V.L. rootstock (3.62 & 4.83 m®) in the first and second seasons
without significant differences than R.L. rootstock (3.26 m?) in the first seasons
only. The smallest canopy area of V.O. trees was recorded on S.0. rootstock
(2.74 & 4 08 m’) in the first and second seasons, respectively.

Root system spread area (m’):

Data revealed that, V. L. rootstock recorded the significantly highest root
spread area (6.96 & 7.98 m?) in the first and socond seasons, respectively. But
C.M. rootstock recorded the lowest roots spread area (4.78 & 6.02 m°) in the two
seasons, without significant differences than R.L. (5.10 & 6.60 m®) rootstock in
the first scason only. While S.0. rootstock came inbetween (6.01 & 7.22 m?) in
the two tested seasons,
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Canopy/ root sysiem ares ratio:

Concerning canopy/ roots area ratio for V.Q. trees, it is obvious that R.L.
rootstock induced the highest canopy / foots area ratio (63.92 & 66.21%) in the
first season, and C.M. rootstock recorded the greatest ratio (62.34 & 68.94 %) in
the second season without significantly differences between them in the two
studied seasons. While the lowest canopy / roots arca ratio recorded by S.0.
rootstock (45.59 & 56.51%) in the first and second seasons, respectively without
significant differences than V.L. rootstock (52.01 & 60.53%) in both seasons.

Scion fresh weight (kg): _

Results indicated that V.O. trecs on V.L. rootstock showed the
significantly highest scion fresh weight (19.67 kg) without significant differcnces
than RL. mootstock (19.33 kg) as compared with other tested rootstocks.
Whereas, C.M. rootstock produced the significamly lowest scion fresh weight
{15.01 kg) as compared with other tested rootstocks.

Scion dry weight (kg):

V L. rootstock induced the significantly highest scion dry weight (11.45
kg) as compared with other tesied rootstock except R.L. rootstock (11.07kg).
Whereas C.M. mootstock produced the significantly lowest scion dry welght (9.22
kg) compared with other tested rootstocks. )

The obtained findings are in agreement with those reporied by Valbuena
(1996) that C volkameriana was generally considered the best rootstock for
Valencia orange in terms of tree growth and cropping.

Vegetative growth Flushes: :
Data in table (3) clear the effect of some citrus rootstocks on the number
of shoots/tree in different vegetative growth flushes of Valencia orange trees in
2001 and 2002 seasons. The tested citrus rootstocks and growth flushes
significantly affected shoots number per tree in the two experimental seasons. '

Concerning the first season, 1t is obvious that the highest shoots number
per iree (89.67) was recorded on V L. rootstock followed by those on R L. (89.22)
without significant difference between them. The lowest shoots number per tree
(73.11 & 75.05) was gained on C.M. and 8.0. rootstocks, respectively without
significant difference between them and regardless of growth flush.

As for the effect of growth flush, one can noticed that the highest shoots
number per tree (140.67) was recorded for spring flush, whereas the significantly -
lowest number (45.09) was deteted for autumn flush. While summer flush shoots
number per iree (59.54) came in-between regardless of rootstock.

The interaction between the used rootstocks and growth flushes was
significant in most cases during the first season., and it could be noticed that R L.
rootstock with spring flush (154.67) achieved the significantly highest shoots
number per/ tree, opposite to S.0. rootstock in autumn flush.



Tabld (2} = Efctef ifferent citrus rootstocks on some morphological chnratler‘ntl& (Tree height , Canopy dinmeter, Canopy circumference ,
Canepy Yolume and compatibility(%) of Valencia orange tree in 2001 and 2002 seasons .

[x]
_§ g ‘. Tree height.z m) Canopy djameter (m) circur;cl?:r(::‘:\)c(:e (m) Canopy Volume ( m3) compatibility (%)*
g ;: i 2001 2002 2001 -| 2002 2001 2002 2001 2002 2000 | 2002
& Feb. | Nov. | Feb. | Nov. | Feb. [ Nov. | Feb. [ Nov. | Feb. | Nov. | Feb. { Nov. | Feb. | Nov. [ Feb. [Nov. | Feb. [ Nov. [ Feb. | Now.
C. M. [ 1834 2814 2384 2234  1ssam LA 1i6A  1I9A S52A  GHAR  6I3A  LMH LR ATIA S525A  S90A ERTSA BRI0A  SLI6A  2.5WA
S-O. 1544 AR L11A 229AB 1.57A L06A LI4A LIBA S66A  5B0A SP9A 606A 1.36A 4.59A S05A €234 wHw MEIBC 94.688 9533 BC
R.L. | was asmc 2mc 1388C 288¢ LI9B  LuAm  236A 48  4MEC LB E1C 4213 S3TAB S9MB &NB muan 2708 9L0A  M4T.AB
i_.v L. 1018 126C 132C LHC  LI5C 3MC 1B 1488 $45C £8C 49C 72D 46C 6.138 638C 185C MN2E  STC %.18C l‘.?:tC__J
Table (3) : Mutual effect betwosn Valencis orange sciow snd rootstocks o canopy area, root sysiem ares , canopy area/ reot system arca ratio , scion fresh
weight and scion dry weight in 2001 /and 2002 season . .
Charsetaristies Canopy area { m2) Root system area (m") Canopy:::l r::i:t system ic:?&:;:;)h Seion t;‘r;)weight
Rootstocks Feb.2001 | Nov.2002 | Fcb.200f | Nov.2002 | Feb.2001 | Nov.2002 | Nov.2002 Nov. 2002
" C.M. 2.98AB 4.15A 4.78A 6.02A 62.34 BC 63.94B 15.00 A 9.22A
§.0. 2.74A 4.08A 6.01B 7.22C 4559 A 56.51 A 17.16 B 10.84B
R.L. 3.26BC 4.37A 5.10A 6.60B 63.92C 66.21 B 1933 CD 11.07CD
VY.L. 3.62C 4838 6.96C 7.98D 5201 A 60.53 AB 19670 1145D

Means having the same letter (8) in a column are not significant at § % level

C. M. = Cleopatera mandarin , $.0. = Sour orange ,R. L. = Rangpur lime , V.L. = Volkamer lemon

0661
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Regarding the effect of rootstocks in the second season, it is clear that the
significantly highest shoot number per tree was found on RL. (97.77) and V.L.
(96.99) rootstocks. Whereas the significanily lowest number (82.89 & 83 91) was
gained on both C.M and 5.0. rootstocks, respectively.

As for the growth flush effect, data indicated that the significantiy
highest shoots number per tree {151.83) was recoded for spring flush, whereas the
significantly lowest number was shown by both summer flush and autumn flush
(59.47 & 59.88), respectively.

The interaction between the used rootstocks and growth flushes was
significant in most cases during the second seasons. The significantly highest
shoots number per tree was achieved by R L. rootstock in spring flush while the
significantly lowest number was recorded by S.O. rootstock in summer {lush,

The obtained findings are in line with those reported by Abo-El Komsan,
{1998) who working on somc citrus cvs budded on different citrus rootstocks, and
found that number of shoots was generally formed in the spring flush compared to
those in suntmer and autumn,

Effect of different citrus rootstocks on blooming characteristics:
Date of beginning bloom:

Data in table (4) clear that, Sour orange rootstock considered as a control
in such study. when budding V.0 irees on other tested rootstocks had delayed the
dates of beginning bloom than the control. Meanwhile, V.L rootstock delayed
such date for V O trees by 6 & 4 days in the )st and Ind season, respectively.
Whereas, R L. achieved, § & 4 days delay. C.M rootstock resulted 1 & 2 days
delay than the control in the 1st and 2nd season, respectively.

Date of full bloom:

Data clearly indicated that R.L rootstock delayed the data of full bioom
in V.O trees by 5 day in the Ist season but it advanced such date by one day in
the 2nd one. V L -rootstock, however, delayed the full bloom date by 4 days in
the 1st reason only, whereas CM rootstock delayed such date by one day in the
second scason only. The two lalter rootstocks had no effect on blooming dates in
the other season.

Date of eading bloom:

As shown in tabie (4) both RL and V.1 rootsiocks delayed the date of
ending bloom of V.O. trees in both seasons than the control (8.0 rootstock) such
delay were 5 & 3 days and 6 & 2 days in the Ist and 2nd seasons, respectively.
On the other hand, C.M. rootstock took another trend, where it delayed the date of
cading bloom by one day in the 1st scasons but it advanced such sate by one day
in the 2nd one,

Duration of bloom:
V.0. trees budded on S.0 rootstock exhibit blcoming period of 20 & 19
days (fro m*/4 & 30/3 to 21/4 & 17/4 in the Ist and 2nd seasons, respectively).
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Both C.M. and V.L. rootstocks advanced such period in the 2nd season only by
2and 3 days, respectively and they were without effect in the 1st one. On the other
hand, R L. rootstock, delayed the full bloom period by one day in the 1st season
but it advanced such period by 2 days in the 2nd one

Variations in dates of the beginning and end of bloom as well as
blooming duration in different citrus species and cullivars were reported by
Minessy ef al., (1965) who mentioned that, different citrus varieties and specncs
differ in beginning, end and duration of bloom. ‘

Effect of differcat cirus rootstocks on yield and fruit quality of scion:
Data in tabie (5) clear the effect of some citrus roolstocks on tree yield
and some physical characteristics of Valencia orange fruits.

Yield (kg / tree):

It is evident from these results that average tree yield for V.O. trees was
considerably higher on V L. rootstock (26.23 & 30.18 kg) compared with those
on CM. rootstock (17.75 & 21.67 kg) in the first and the second seasons,
respectively. In addition tree yield of V.O. on R.L. rootstock (24.75 & 29.18 kg)
was significantly higher compared with those on 5.0. rootstock (19.25 & 24.50
kg) in both two seasons, respectively.

The obtained results are in harmony with those found by Tuzcu ef af,,
(1994) on Washington Navel orange. They found that the highest yiclds were
obtained from trees on C. Volkameriana.

Fruit weight (gm):

The significantly highest V.O. fruit weight was recorded on RIL.
rootstock (261.6 & 251.03 gmi) in the first and the second season, respectively.
Whereas the significantly lowest value was shown on CM. (214.3 & 213.01 gm).

Pulp weight (gm):

Sour orange rootstock induced the SIgmﬁcanlly lowest pulp weight
(127.%9 & 146.7 gm) compared with other rootstocks in the two seasons. Whereas
V.O. fruits on R.L. rootstock recorded the significantly highest pulp weight in the
first season omly (164,08 gm), and without significant difference than VL.
(151.68 gm) and C.M. (150.5 gm) rootstocks in the second season only.

Fruit height (cm):

'I‘hegreatestfnnthelghtwasreoordedbyVL (7.83 & 8.03 cm) and the
lowest value was detected on C.M. (6.61 & 6.89 cm) rootstocks in the first and
the second season, respectively

Fruit diameter (cm):

The greatest fruit diameter of V.O. fruits was recorded by those on VL.
rooistock (8.01 & 7.86 cm) in the first and sccond seasons, respectively. Whereas,
the lowest diameter was shown by S.0. rootsiock (7.43 & 7.54 cm) without
significant difference than those on R.L rootstock (7.53 cm) in the second season
tnly.



Table (4) : Effect of differentcitrus rootstocks on aumber of shoots / tree in different vegetative growth flushes of Valeucia
orange trees in 2001 and 2002 seasons .

Gro;ta Seasorr 2001 Season 2002
‘ Spring Summer ‘| Autumn Means Spring Summer Aotumn Means
C.M. 125.5de 49.17ab 44.67a 73.11A 138.33b 51.17a 59.17a 81.89A
S.0. 140.5¢f 46.33sb 38.33a 75.05A 143.17b 48.00a 60.57a 8391A
R. L. 154.67¢ 61.33b 51.6Tab 89.22BC 168.5b 63.7a 61.10a 97.77C
V.L. 142.0f 81.33¢” 45.67a 89.67C 157.3b 75.00a 58.67a 96.99BC
Means | 140.67C 59.548 45.09A - 151.83B 5947A S59.88A -

Table (5) : Effect of different citrus rootstocks on bicoming characteristics of Valeacia orange trees in 2001 and 2002

SeAsons . .
Date of begining bloom Date of full bloom Date of ending bloom | Duration of bleom /day
] Delay or * Delay or * Delay or * Delay oc *
Rootstocks Date sdvance than Date sdvance thas Date sdvincs thas . Date sévance than
: contrel In control lu da coutrel ln days contrel in
{2001 (2002 | 2001 [ 2002 [ 2001 {2002 [ 2001 [2002 | 2001 [ 2002 | 2001 | 2002 2001 {2002 ] 2001 | 2002
C.M.l- 1/74 28/3 -1 -2 10/4 4/4 O -1 20/4 184 -} +1 20 21 0 +2
S0+ [2/4 30/3 0° 0 10/4 5/4 0 0 21/4 V74 O 0. 20 19 0 0
R L. 28/3 26/3 -5 -4 S/4 6/4 -5 41 16/4 N4 5 3 19 21 - +2
VL. 1273 26/3 6. 4 6/4 S/4 4 0 1S4 iS4 6 2 0 2 0 43
Mwuhmgﬁmmkm(s}mawhummwnmﬁwlusybml .

C. M. = Cleopaters mandaria , S.0. = Sour orange

‘miul = 5.0.

R.L Rznqwrlmu Y.L = Volknnwlumn
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Fruit shape index:

It is shown from the obtained results that V.O. fruits specially on R.L.
and VL. rootstocks differ in their shape from season to another. Such difference
may be due to the environmental and nutritional factors rather than rootstock

effect.

Peel thickness (mm):

The significantly highest and lowest peel thickness were recorded by
VL. (43 & 4.15 mm) and $.0. (3.7 & 3.65mm) rootstocks in the first and the
second season, respectively.

The obtained data are in agreement with those of Monteverde (1989),
who reported that fruit peel thickness of Satsuma, Valencia, orange, Parent Navel
orange and grapefruit was grcateel on C.Volkameriana compared than those on
others tested rootstocks

Juice volume (ml/ fruit):

Fruit juice volume was significantly higher on R.L. rootstock, (11463 &
115.75 mml) and significantly lower on S.0. rootstock (98.50 & 102.5ml} in lhe
first and second season, respectively.

Chemical properties of fruits:
Total soluble solids % (T. S.8. %):

As shown in table (6), the significantly highest T.S.S. percentage of V.O.
Juice were obtained on S.Q. rootstock (10.62 & 10.83 %) in both seasons respectively
but the lowest values were recorded on R.L. rootstock (9.20 & 9.65 %) in the first and

the scoond seasons, respectively.

These results are in agreement with those obtained by Monteverde
(1989); who found that T.S.S. percentage of fruits from Genoa EETA lemon,
Valencia orange were highest on Sour orange.

Total acidity:

Valencia orange fruit juice acidity percentage was significantly higher
on V.L. rootstock (1.08 & 1.66 %) in the first and the second seasons,
respectively. Whercas, the lowest significant juice acidity percentage werc
recorded by S.O. (0.99 & 1.01 %) and R.L. (1.01 & 0.99 %) rootstocks in the first
and the second secasons, respectively.

T.8.S. / acid ratio:

T.S.8./ acid ratio in fruit juice was highly significant in those on S.0.
rootstock (10.73 & 10.72 %) in the first and the second seasons, respectively.
Whereas, the lowest values were recorded by those on V.L. rootstock (9.08 &
9.27 %) in the first and the second seasons, respectively.

These results are in agreement with those found by Monteverde (1989)
who reported that, the T.S.S/ acid ratio of Valencia orange was high on C
.Volkameriana, Sour orange and Cleopatera mandorin.



Table (6) : Effect of different citrus rootstocks on tree yield and some physical characteristics of Valencia orange fruits in

2001’ and 2002 seasons.
s 'y Yield firee Fruil Weight Pulp weight Fruit height Frait dismeser Fruit shape Peel thickness Juice velwme / fruit
Clm-}mJ (Keg) (gm) (gm) T {cm) T {em) index (mm ) i)
i . -
Rootstocks | 2001 | 2002 | 2001 002 | 2001 | 2002 | 2001 | 2002 | 2001 002 | 2001 [ 2002 { 2001 : 2002 2001 \ 2002
C.M. 17754 116TA  143A I1301IA  L4LEB  1SOSAB  Gé1A 6394 7718 T6IAB 0BSA  0SA 398 3318 IOT.IIB 10548
5.0. 19258 MAE  2197A 119368 117%A 14TA  T6ICD 186AB  T4IA  TMA 1D  lmeC  3TA 365A  E3IOA  L0285A
R.L. 24I5C PUCh  2%16C BIAD  1644D 1595E 1SBC 793B 1.96C 7534 MB  1MSCD 41C 396C  I4AID  11LTSD
{ V.L. 26330 MASD 4558 MNC  144C 151438 703D BO03B 301D 78C  eSTBC 1.01DB 4D 415D uemc  nsc

Table (7) : Effect of dift‘ere—nt citrus rootstocks on some fruit chemical properties of Valencia orange trees in 2001 and 2002

seasons.
T.S.S% Acidity % TS5/ Acid Ratip | Asorbicscd content mg /100
Rootstocks ' i
2001 1 2002 2001 ( 2002 2001 2002 2001 ‘ 2002 J
C.M. 9.63 A 9.96 A 102A  104BC  9.44B 968A  3572AB  37.50 AB
$.0. 1062B  1083B  099A 101A  1073C  1072B  4063C 39.85B
R.L. 9.20 A 9.65 A LOIA  099A 911A  975AB  34.08A 36.63 A
V.L. | 98lAB 983A 1.08 B 1.06 C 9.08A 927A 36158 37.09A
Means having same letter (s) in a column are not significant at 5 % level.

C. M. = Cleopatera mandarin, $.0. = Sour orange, R. L. = Rangpur lime , V.L.= Volkamer lemon
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Ascorbic acid content (mg/100. ml juice):

Valencia orange fruit Ascorbic acid content was significantly the highest
from trees budded on S.0. rootstock (40.63 & 39.85). While the lowest content
was recorded by R.L. rootstock (34.08 & 36.63). The difference between
Ascorbic acid content for V.O. fruit on CM. and V.L. rootstocks was
insignificant. Such results are in agreement with those obtained by Abd-alla et af.,
(1978) who found that Ascorbic acid content was highest in fruits juice of
Washington Navel orange trees on Sour orange rootstock. Also the results are in
harmony with that found by Baldry et al., (1982) who stated that ascorbic acid
content was lowest in fruit juice of Valencia orange tree on C.Volkamarian

rootstocks.

In conclusion, one can say that, Volkamer lemon rootstock is the best
and promosing rootstock for Valencia orange trees under Ismailia Governorate
conditions because it achieved the tallest trees, highest canopy diameter, highest
canopy circumferance, largest canopy volume, highest compatibility percentage,
highest canopy area, highest root spread area, highest scion fresh weight, highest
scion dry weight and shoois number per tree. Also it gained the highest average
tree yvield, highest fruit juice volume, greatest fruit height, greatest fruit diameter,
lowest peel thickness, highest T.S.S. and highest ascorbic acid content.
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