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IV- RESULTS AND DISCUSSION

1- Effect of growth regulators foliar sprays on the
vegetative growth of bearing Balady mandarin trees:

Data presented in Tables (1 and 2) show the perio-
dical increments in both shoot length and number of
leaves per shoot of Balady mandarin trees in response
to growth regulators foliar sprays. All sprays were
applied in November on trees bearing a rather heavy
crop. Therefore, an "of f-year" state was expected for
all trees under study, during the two seasons of collec-
ting the data for 1984 and 1885.

The obtained,-results show clearly that the spring
flush of growth took place in all treatments and lasted
until April 28, 1984 and May 5, 1985, in the first and
second seasons, respectively. Generally, shoot length
and number of leaves per shoot were increased rapidly
through the first four to five weeks followed by a slower
rate of growth till the end of the growth cycle, one
to two weeks later. NAA sprays applied on November 7th
resulted in higher increments in shoot length and leaves
number per shoot over all other treatments and the
control. This effect was highly significaht during the
early period of the growth cycle (March and early April).

However, toward the end of the spring growth cycle,
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in both seasons, no appreciable différences were observed
in either shoot length or number of leaves per shoot
between the control trees and those sprayed in early
November with NAA. On the other hand, NAA sprays on
November 21st, caused an opposite trend to that showed
by the early November 7th sprays, where significantly
shorter shoots and less number of leaves per shoot were
produced compared to the untreated trees (control}.
This Qés obvious throughout all the periodical measurements
of both 1984 and 1985 seasons. Such differences in
response to NAA sprays were indicated earlier by Ludders
(1973): Ludder and Debor, (1975) and (1977) and Khamis,
(1978) all reported that the effect of growth regulators
on fruit trees depends on the concentration used, the
date of application and the weather during and after
application.

Regarding the effect of SADH (2000 PPm) sprays
applied on 21st November, it is clear that shoots had
grown at a significantly slower rate, in the spring
flush of growth than the control. This is indicated
by the periodical changes in shoot length and number
of leaves per shoot (Table 1, 2).

Previous reports showed that shoot growth of apple
trees were retarded by post bloom SADH applications

(Greenhalgh and Edgerton, [1966]; Stembridge and Ferree
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[1969]; Soczek and Zaziable [lB?l];IYstaas [1971]; Stohr
et al [1972]; Tromp [1972]; Veinbrants [1972]; Cartwright
[1973] and Erasmus and Van [1974]). The latter disclosed
that SADH at 1000-3000 PPm greatly reduced the rate
of shoot elongation and shoot number. Ystaas (1973),
working on sweet cherries mentioned also that an applica-
tion of 2000 PPm Alar, 14 days after full bloom, reduced
shoot extension growth by 33%.

hCCC sprays at 2000 PPm applied on November 2lst
caused a highly significant retardation of shoot extension
gfowth and number of leaves per shoot than the control
treatment. This is in agreement with earlier reports
by Marcelle (1966); Modlibowska (1966); Luckwill (1968)
and Jaumien (1973). It was also noticed from the present
study that CCC at 2000 PPm induced the most retardation
of spring cycle shoot growth, in both seasons of study,
followed by SADH at 2000 PPm then NAAR at 500 PPM (all
in the late MNovember spray). However, NAA sprayed on
the same date but at higher concentration (750 PPm)
did not induce the strong degree of retardation showed
by the lower NAA concentration (500 PPm). The obtained

data cannot offer a suitable explanation to this trend.




(45)

2- Seasonal changes in dry. matter, mineral elements
content of leaves and shoots and total carbohydrates
content of shoots of bearing Balady mandarin trees

in response to growth regulator sprays:

2.1- pry matter content of leaves and shoots

2.1.a~ Leaves:

Data presented in Table (3) and Figure (1) show
the seasonal changes in leaf dry matter content as percen-
tages for Balady mandarin trees sprayed with growth
regulators NAA (500 and 750 PPm), 2000 PPm SADH and
2000 PPm CCC. Applications were performed on trees
bearing a rather heavy crop (in "on-year" state) in
November 1983 and 1984 seasons.

Trees sprayed on November 7th with either 500
PPm oxr 750 PPm. NAA, as well as the untreated {(control)
trees, showed generally the same trend for 1leaf dry
matter percentage indicating a decrease from June till
November followed by a gradual increase till March for
both seasons., However, sprays on November 2lst with
500 or 750 PPm NAA, 2000 PPm SADH and 2000 PPm CCC,
all showed a slow and gradual increase in leaf dry matter
content from June till the following March in both seasons
of study. Such trend was interrupted by a slight drop

in leaf dry matter content in November. The increase
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Fig. {1): Seasnonal changes in leaf dry matter of spring
flush of Balady mandarin trees in response

to growth regqulators foliar sprays.
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in dry matter percentages dufing summer may be due to
the accumulation of photosynthates- while the drop in
leaf dry matter content in November, may be explained
by the migration of food materials from the leaves to
fruits and shoots. These results are in agreement with
the findings of El-Gazzar (1961).

T+ was also clear that the range of seasonal fluc-
tuations in leaf dry matter percentages was widest in
the untreated trees between November and March but with
the least fluctuations in leaf dry matter content under
the 500 PPm NAA sprays on November 2lst. All other treat-

ments fell in between this two extremes.

2.1.b~- Shoots:

Table (4) and Figure (2) show that trees sprayed
on November 7th with either 500 or 750 PPm NAA followed
the same trend as the control in the seasonal changes
in dry matter content of shoots indicating a gradual
increase from June to August followed by a slight decrease
till November followed by a rise in shoot dry matter
content till next March. This trend was similar for
both seasons. However, sprays of November 2lst with
500 PPm or 750 PPm NAA, 2000 PPm SAPH or 2000 PPm CCC
all showed a different trend than the control where

a steady gradual increase in shoot dry matter content
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Fig. (2): Seasonal changes in shoot dry matter of spring

flush of Balady mandarin trees in response

to growth regulators foliar sprays.
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took place from June to the -following March for both
seasons. The general increase in dry matter content
of shoots by aging may be due to the accumulation of

photosynthates and maturation of these shoots.

2.2~ Mineral elements content:
2.2.,1- Nitrogen content of leaves and shoots:
2.2.1.a~ Leaf nitrogen content:

Table (5) and Fig. (3) show the seasonal changes
in leaf nitrogen content of Balady mandarin trees in
response to growth requlators foliar sprays in November.
It is clear that, in both treated trees and the untreated
ones leaf nitrogen percentages dropped gradually £from
June till August followed by a sudden but limited rise
in nitrogeh level till November in the leaves of control
trees only, followed by a gradual decrease in Nitrogen
level till March. Under the different spray treatments
used, leaf nitrogen content differed significantly in
values and trend during the season than the control.
Leaf nitrogen levels decreased at a faster rate than
the control, under all treatments, then continued to
decrease till November. A sudden rise 1in leaf nitrogen
content started in November till January indicating

an opposite trend to that shown by the control trees.
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Fig. (3):

Seasonal changes in leaf nitrogen content
of the spring flush of Balady mandarin trees
in 1984-1985 and (1985-1986) Seasons in
response to growth requlators foliar sprays.
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Generally the drop in leaf nitrogen content occur
during periods of growth flushes where great consumption
of nitrogen takes place. This was explained previously
by Wallace et al. (1954), who found that 25-30% of the
nitrogen in orange leaves was lost during new growth
flushes. Similar results were obtained by, Smith and
Reuther (1950); Zidan and Maximos (1962) and El-Naggar
(1964). The difference in trend of 1leaf nitrogen level
betweén teated and untreated control trees may be due
to the shift occurred in growth flushes due to ﬁreatments.
The trend was similar in both 1984-1985 and 1985-1986
seasons,

Generally no much stress could be put on the diffe-
rences ocurring between treated trees and the untreated
contorl at specific dates since no logical explanation
could be given for each date. However, the general trend
for nitrogen leaf content was beleived £o be of importance
because it may reflect the shift in nitrogen consumption

in growth activities in response to the treatments used.

2.2.1.b—- Shoot nitrogen content:

Data of the two seasons of study as shown in Table
(6) and Figure (4) show that shoot nitrogen contents
for trees sprayed on November 21st were significantly

higher than the control in June and August of both seasons
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Fig. (4): Seasonal changes in shoot nitrogen content
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of study. NAA sprays on Novémber 7th showed a similar
trend to that of the control throﬁghout both seasons.
SADH, CCC and NAA sprays on November 21st showed a
different trend indicating two peaks of shoot nitrogen
content reached in August and January for both seasons

of study.

From the results of leaf and shoot nitrogen content
we can notice a significant differences in trend and
control percentages of nitrogen between the control
trees and those sprayed on November 2lst. Such differences
were highly significant for the SADH and CCC treatments,
but not significant for NAA sprays on November 7th.
Such differences may reflect the shift in vegetative
growth and or fruiting in response to treatment as will

be shown in the data of yield for different treatments.

2.2.2- Leaf phosphorus content:

Seasonal changes in 1leaf phosphorus content are
shown in Table (7) and Figure (5). The data show that
NAA sprays on November 7th at 500 and 750 PPm showed
a similar trend to the control with regard to leaf phos-
phorus content, with insignificant differences in its
actual wvalues. However, in June phosphorus 1level was
significantly higher in leaves of the control trees

than those of trees sprayed with 2000 PPm SADH, 2000
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Fig. (5): Seasonal changes in leaf phosphorus content
of the spring flush of Balady mandarin trees
in response to growth regulators foliar

sprays.
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PPm CCC and 500, 750 PPm NAA all. sprayed on November
21st. However, as the season progressed, differences
between treatments and the control started to decrease
gradually till January, where the differences between
treatments and the control were the least. After wards
the differences started to increase but with a reverse
trend where phosphorus level in the control treatment
continued to decrease. On the other hand, 2000 PPm
SADH, 2000 PPm CCC and 500, 750 PPm NAA sprayed on
November 21st showed an increase in phosphorus level
from January through March.

These data are in partial agreement with the reports
of Smith and Reuther (1950) and El-Naggar (1964). They
pointed out that leaf phosphorus content of Washington
navel oranges increased, gradually, early in the season,
then it decreased during the summer cycle, then it
increased again till the start of the next spring cycle.
Differences between November 21st growth regulator sprays
and the control in the trend of the sesonal changes
in phosphorus level may reflect a difference in consump-
tion activities of these nutrients due to shifts in
vegetative grcwth and fruiting than the control. This
was indicated in earlier discussion by a more vigorous
vegetative growth during the spring flush in the untreated
control trees over those sprayed with SADH, CCC and

NAA on November 2lst.
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2.2.3- Leaf potassium content:’

The seasonal changes in 1leaf potassium content
in Balady mandarin trees in response to growth requlator
sprays are shown in Table (8) and Figure (6). In June,
potassium level was significantly higher in leaves of
the control trees than trees sprayed on the later November
21st with SADH 2000 PPm, CCC 2000 PPm and NAA (500 and
750 PPm). However, trees sprayed on November 7th with
NAA did not show significant differences between them
and the control with regard to leaf potassium content.
Furthermore, the trend of their seasonal changes in
potassium level was similar to that of the control trees.
It showed a gradual increase in potassium level starting
from August +ill January followed by a gradual drop
in the potassium content in March. Growth regulator
sprays on November 2ist induced a change in trend and
actual values of leaf potassium content of Balady mandarin
trees in the two seasons of study, than the control
trees as well as the November 7th sprays. Such differences
were highly significant throughout the season except
that on March of both 1985 and 1986 seasons where differe-
nces between all treatments were limited., The results
of both seasons of study were very much similar. The
general trend of leaf potassium obtained in these results

agree with the findings of many earlier investigators;
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Zidan and Maximos (1962), wquing' on mango, El-Naggar
(1964) and Deidda and Virdis (1969), working on Washington
navel orange, Kamis (1974), working on guava.

The observed shifs in the trend and concentrations
of leaf potassium in response to sprays of November
21st with 2000 PPm SADH, 2000 PPm CCC, 750 PPm NAA and
to some extent 500 PPm NAA could be attributed to the
changes induced by these growth regulators in vegetative
growth as shown earlier and the reflections occurred

on flowering and fruiting of treated mandarin trees.

2.3- Seasonal changes in total carbohydrates content
and carbohydrate Nitrogen ratio in shoots of Baladi
mandarin trees in response to growth regulator
sprays:

Data presented in Table (9} and Figure (7) show
the changes in total carbohydrates of Baladi mandarin
shqots, during the two seasons of study as influenced
by foliar sprays with NAA on either November 7th or
November 2lst, SADH and CCC on November 2lst. Trees
were sprayed while they were bearing a rather heavy
crop (an off-year was expected in the following season).
Shoot total carbohydrates, in June, were at rather low
level in all trees. However, the untreated control trees

showed a significantly higher level of shoot carbohydrates




(65)

*oe3k-3jo, pa3dadxa ayj ug

Pap40d3a 3usM elRG *3)03S ,L4PAL-UO, Y] UL P3JIPLSUOD IIIM SIIU] DLLYM SUOSEIS H8GT PUR £86T JIqUWIAON Ul pake.ads "

8S°0 60°2 £9°0 ve"e £2°0 16°1 SS°0 £2°2 6E°0 62°2 z1
2r°0 - oI 8¥°0 19°1 91’0 9“1 6£°0 291 £2°0 £9°1 X5 12 °¢°S°1
8¥° L2 16°9¢2 ¢¢"81 £0°12 ) el 08° L1 68°81 LE°01 68°€T T1/12-®8dd 0002 “J22
59°9¢ 8e° L2 9e° L1 §6°0¢ 18°6 60°ET £8°91 06°L1 GL°6 G9°€1 11/12-8dd 0002 *HQVS
L0722 ¥y°82 L1°81 00°12 ve°01 {S°ET 02° L1 6.°81 L0°TT A0 11 I1/12-%dd 0S. ‘VWN
1v°6¢ L6762 Sy 12 TA B2 £9°01 69°€T 1€°61 10°0¢ £€9°21 6T VI T1/12-%dd 00§ ‘VWN
6€°62 ¥8°62 85°12 86°22 L9701 LL°E1 £8°61 9e°02 S¥El 2 vt T1//-dd 0SL “YVN
0€£°62 65°0¢€ 98°02 £6°22 G2°T1 96°¢ET L8°6T 99°02 9L°€T G991 11/.-4dd 005 “YVN
6,762 1708 58°1¢ PA I A A A ig 9l £1°0e AVt 92 11 05°91 (Aeids sojem def) [Guaquo)

3ybiam Lap b ggr/asoonyib b
9861 5861 9861 $861 G361 ¥861 G861 ¥861 G861 ¥861
————— -— e ————— e — e —— Aeads jo

*Jey ‘uep "AON *bny “unp SI1Eep pue Sjuamead]

UL ,$3aJ)] upJepuew Apeieqg jo ysnp}

*sAeads aeyoj sdoje[nbaa yymoub o3 asuodsau
burads jo 3ua3u0d sIjeapAyoqued [e303 jooys uy sabueyos jeuoseag :(g) a|qef




30r
281
261
241
221
201
181
161
14

12+
10+

—~——— Control

e RAM 500 ppm- 7/1l.
——u. —— HAA 750 ppm- 7/11.

o ...l...... NAA 500 ppm~— 21/1).
— e — — NAA 750 ppm— 21/11.
——x —— SADH 2000 ppm-21/11.
X = CCC 2000 ppm— 21/11.

(66)

W
N
1

Cdibu i yuhacoy vy

1.

Jun

Fig. (7):

i
Aug NovV Jan
gampling dates

Seasonal changes in shoot total carbohydrates
content of the spring flush of Balady mandarin
trees in response to growth regulators foliar

sprays.

1
Mar




(67)

over all sprayed trees. Such higher level continued
throughout the season in both seasons of study indica-
ting the same trend but with variable degrees of signifi-
cance. 2000 PPm SADH foliar sprays induced the lowest
level of shoot carbohydrates in June followed by 2000
PPm CCC sprays, with no significant differences between
them. This trend continued throughout the season. NAA
sprays induced 1less influence on shoot carbohydrates
content than SADH or CCC showing higher values but still
significantly lower +than the control. These results
indicate some influence of the regulators used on the
consumptive use of stored carbohydrates in shoots.
Regarding the seasonal changes in shoot total
carbohydrates, it is clear that carbohydrates level
was generally low in June then started to rise to reach
a peak in August followed by a drop in shoot carbohydrates
content to reach a minimum in November followed by a
second rise that continued until the following March.
This trend was true for all treatments under study for
both seasons. This general trend agree with the finding
of Hussain (1979), working on Amoun orange. It could
be stated that accumulation of carbohydrates in shoots
may take place during periods of arrested growth activi-
ties while rapid consumption and depletion of shoot
carbohydrates may take place during fluches of growth

as well as during flowering and fruiting activities.
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The highly significant diffgrencés indicated between
trees sprayed on November 21st by 2000 PPm SADH or 2000
PPm CCC in shoot total carbohydrates could be a reflection
of the shift occurred in growth and fruiting aétivities
in these trees.

With respect to the C/N ratio in shoots data of
the two seasons of study as shown in Table (10} and
Figure (8) irndicate that shoots of the control trees
had the highest C/N ratio while those sprayed with SADH
had the least C/N ratio followed by trees sprayed with
CCC. Generally, NAA sprays induced a response in between
the above spray treatments and the control, November
21lst sprays being more effective than November 7th sprays.
As the season progressed the differences between treat-
ments and the control started to decrease gradually
until November where differences between all treatments
and the control were very limited but, control trees
stayed at a higher C/N ratio in shoots over all other
treatments. After November, the C/N ratio started to
increase gradually in all trees but at a higher rate
for trees sprayed with SADH and CCC to show, in the
following March, higher C/N ratios than the control.

The trend of sasonal changes in C/N ratio presented
in this study confirm earlier results by Hussain (1979),

on Amoun orange trees. However, he indicated that Alar
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Fig. (8): Seasonal changes in shoot C/N ratio of the
spring flush of Balady mandarin trees 1in

response to growth regulators foliar sprays.
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treatments did not greatly influence C/N ratic of Amoun

orange shoots, leaves and flowers.

3- Effect of growth reguiators sprays on flowering

and fruiting of Balady mandarin trees:

3.1- Number of flowers, fruit set and yield:

Data of number of flowers, fruit set and yield
are shown in Table (11). It is gquite evident that NAA
sprays either at the rate of 500 PPm or 750 PPm on 7th
November had no effect on the number of flowers since
differences between these treatments and the control
trees were so small to reach the significant level.
The picture was changed when trees were sprayed with
NAA on 21lst November where treated trees significantly
surpassed the untreated ones in this respect. However,
in both seasons high level of NAA (750 PPm) decreased
significantly the number of flowers per tree than the
low level (500 PPm).

Regarding SADH sprays it is clear that trees sprayed
with 2000 PPm developed higher number of flowers than
the control. Such treatmént was still higher stastis-
tically than 750 PPm NAA treatment in the same date
of spraying.

Moreover, in both seasons trees sprayed with 2000

PPm CCC had higher number of flowers than the control.
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Meanwhile, in 1985 this treatment surpassed all other
used treatments including the SADH treatment in the
number of flowers.

Generally, it is safe to conclude that the 21st
November CCC treatment as an average of two seasons
gave the highest values of flowers number followed by
SADH, 500 PPm NAA and 750 PPm NAA treatments in descending
order Table (11). The aforementioned results on SADH
sprays agreed with the findings of Batjer et al. (1964},
on apple and pear, Monselisé et al. (1966), on lemon
trees, Maiti and Sen (1968), on mango, Costa and filiti
(1971), Soczek and Zogiable (1971) and Ystaas (1971),
on apples. They all found that Alar (SADH) sprays
increased flowering of trees in the following season.

Moreover, the effect of CCC sprays on flowering
of fruit trees was previously studied by many
investigators and their findings coincided with the
present results. In this respect, Monselise and Halevy
(1962); Dedolf (1962); Batjer et al. (1964) and Kamis
et al. (1985), found that spraying lemons, papaya,
apple, and Balady 1lime trees, respectively with CCC
increased number of flowers.

Régarding fruit set percentage, it 1is obvious
from Table (11) that neither 500 PPm nor 750 PPm NAA

sprays on early November had statistically any effect
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on fruit set as compared with the éontrol since signifi-
cant differences were lacking. As trees were sprayed
on late November the picture was changed to the positive
effect. In other wards, NAA sprays in this date encouraged
fruit set significantly.

Higher lavel of NAA, as an average of two seasons,
decreased fruit set as compared with the lower concentra-=
tion.

Concerning SADH sprays, it is clear that, in both
seasons, it stimulated fruit set markedly and surpassed
all other used growth regulators in this concern.

Spraying trees with CCC caused significant increase
over the control. However, this treatment gave the least
values of fruit set among the other growth substances
used in this study.

The obtained data of fruit set of Balady mandarin
trees as affected by NAA, SADH and CCC growth substances
behaved the same as findings of verious previous workers.

In this respect, El-Ashram at al. (1985), found
that NAA sprays improved fruit set of peach trees.
Moreover, Southwick et al. (1971), on Mc-Intoch apple
and Ali (1977), on valencia orange reported that SADH
sprays increased fruit set of these crops. On the other
hand, Khamis et al. (1985), on Balady lime trees obtaiﬁed

the same findings with CCC as reported in this study.
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Concerning the yield of Balady mandarin trees,
expressed either as Kgs. or number of fruits per tree,
data presented in Table (11) and Figure (8) clearly
showed that all trees were in the off-year state.
Nevertheless in both seasons all treatments of growth
substances increased statistically the yield of treees
over the untreated ones (control). In this concern,
NAA sprays either at the rate of 500 PPm or 750 PPm
on 7i_Novembear increased the yield of trees visually.
However, no appreciable difference was observed between
high level and low level of NAA on 7th November. The
opposite was true when NAA was sprayed on 21st November
where 750 PPm concentration developed higher yield than
the 500 PPm level. On the other hand, SADH treatment
surpassed all other treatments where it gave the highest
yield either as Kgs. or number of fruits per tree.
Spraying trees with 2000 PPm CCC on late November caused
a high increase in yield over the corresponding ones
sprayed with 750 PPm NAA on the same spraying date,
hence no significant difference was observed between
these treatments. Accordingly, it is easy to notice from
Pable {11) that the highest yield was born on trees
sprayed on 2lst November with 2000 PPm SADH followed
by 2000 PPm CCC, 750 PPm NAA and 500 PPm NAA in a descen-

ding order. The obtained results of NAA sprays were
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supported by the findings of "El-Masry (1982), on mango
trees. Moreover, Khamis results (1978), on peach trees
go in line with the present data in this study on SADH

and CCC sprays.

3.2- Number of remaining fruits:

Data as shown in Table (12) and Figqure (9) disclosed
the Qumber of remaining fruits per tree at intervals
started from early May up to mid-December in response
to growth regulator foliar sprays while trees were
expected to be in the off-year state following a heavy
crop born in the previous season.

Tt is clear that number of remained fruits on
trees sprayed with NAA, SADH and CCC on late November
decreased sharply till July then decreased smoothly
afterwards. However, trees sprayed with NAA on early
November or unsprayed trees had few number of remained
fruits in early May as compared with other treatments
and maintained a small number of remaining fruits till
the last couni in mid-December.

Concerning growth regulator treatments in this
respect it is quite evident that trees sprayed with
either 500 PPm or 750 PPm NAA on early November did
not show any significant increase in number of remaining

fruits in different dates over the unsprayed trees.
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The reverse was true when trees were sprayed with NAA,
SADH or CCC on late November. In this concern, trees
sprayed with SADH gave the highest values in most dates
whereas trees sprayed with either 750 PPm NAA oOr 2000
PPm CCC produced the lowest values in most dates.
However, 500 PPm NAA treatment was in between in this
respect. Thus, it is safe to conclude that spraying
trees- with 2000 PPm SADH in late November maintained
a higher number of remaining fruits and was the most
promising in this respect.

Such result may be attributed to the depressing
effect of SADH on fruit dropping. The same findings
were previously obtained by Costa and Filiti (1971},
Lord and Cromack (1971) and Jawanda and SIngh (1974).
On the other hand, Batjer et al. (1948), pointed out
that NAA applied 2 weeks before harvest controlled the

preharvest drcp of Bartlette pear.

4- Bffect of growth regulators on fruit quality of

Balady mandarin:

4.1~ Pruit physical properties:

Data in Table (13) and Figure (10) show the physical
proparties of Balady mandarin fruits in response to
spraying with 500 PPm and 750 PPm NAA on both 7th and

21st November, 2000 PPm SADH and 2000 PPm CCC on 21st
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Fig. (10-a): Physical characteristics of Balady mandarin
fruits in response to growth regulators

foliar sprays.
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Fig. (10-b): Physical characteristics of Balady mandarin
fruits in response to growth regulators

foliar sprays.
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Fig. (10-c): Physical characteristics of Balady mandarin
fruits in response to growth regqulators

foliar sprays.
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November. Trees were sprayed. while they were in the
on-year state in November 1983 and 1984 seasons. It
is clear that all used treatments decreased individual
fruit weight below the control. Differences were so
high to be statistically significant. In this respect,
trees sprayed with 750 PPm NAA, 2000 PPm SADH and 2000
PPm CCC all con 21st November born the 1lightest fruits.
Nevertheless, no significant differences were observed
between these freatments. Moreover, trees receiving
500 PPm and 750 PPm NAA sprays in early November had
heavier fruits than the corresponding ones on 21st
November. On the other hand, high level of NAA sprays
on late November resulted in smaller fruits as compared
with the low level on the same spraying date. Such diffe-
rence was appreciable in both seasons. NAA sprays in
early November had no effect on fruit weight, hence
no significant difference was noticed between the two
levels of NAA,

The previous results of NAA sprays are in contra-
diction with the findings of Ohlers (1960), who found
that 12-20 PPm NAA sprays increased fruit weight when
sprayed druing the period from petal~fall to one week
later. He added that spraying NAA at later stages was
less effective. Such contradiction could be attributed

to the difference in the date of application.




(86)

Regarding fruit volume, it is.obvious that growth
requlator treatments gave the same effect on fruit weight.
Marsh et al. (1960), found the same findings on NAA
at petal fall of applg. They concluded that NAA sprays
depressed fruit size.

Furthermore, Greenhalgh and Edgerton {1966); Lord
and Cromac (1971) and Costa and Filiti (1973), all suppor-
ted the findings of SADH sprays in this study. In
addition, Looney (1969), stated that application of
SADH at the rate of 500, 1000 and 2000 PPm, and 2 weeks
after full bloom of Mc-Intoch and spartan apple trees
reduced fruit size. Beside, Khamis et al. (1981), on
Washington navel orange reached the same findings
regarding CCC sprays in this study.

Generally, one can conclude that trees sprayed
with various growth regqulators used developed fruits
with less values of fruit weight and size as compared
with the control. These results may be attributed to
+he increase in number of fruits developed on the sprayed
trees over the unsprayed ones (Table 11).

Referring to fruit dimensions, it is obvicus from
Table (13) and Figure (10} that all treatments generally
decreased fruit dimensions as compared with the control.
such findings were statistically true in all treatments

except 500 PPm NAAR sprays on early November treatment.
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Fig. (11): Chemical properties of Balady mandarin fruits

as affected by various treatments of growth

regulators.
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Meanwhile, no significant differencé was noticed between
high and low level of NAA on either 7th November or
21st Novémber spraying dates.

Considering total acidity in fruit Jjuice, it is
quite evident that in the first season trees sprayed
with the different concentrations used of NAA on late
November produced fruits with highest values of juice
acidity as compared with the control, Other treatments
were nearly statistically the same, hence they do not
change from the control. In the second season, the same
effect of +the first one was observed. Generally, in
both seasons all treatments except 2000 PPm CCC treatment
were higher in fruit Jjuice acidity content than the
control.

Regarding T.S.S./acid ratio, it is clear from
Table (14) and Figure (13) that fruits of all used treat-
ments were lower in their values of T.S.S./acid rafio
than the control. Such effect was not statistically
noticed when 2000 PPm CCC treatment was concerned.
Moreover, trees sprayed with NAA on late November had
fruits with the lowest values among the other treatments,
hence these trees produced late maturing fruits. On
the contrary, 2000 PPm CCC treatment gave fruits earlier

in maturity.
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Considering fruit juicé ascorbic acid content,
it is found that all treatments wererhigher significantly
in their values than the control. This was more obvious
in trees treated with 2000 PPm SADH. Moreover, trees
sprayed with NAA in late November gave higher values
than CCC sprays in this respect. Meanwhile, high level
of NAA produced fruits with higher values of ascorbic
acid .content than the corresponding ones of low level.
Beside, trees sprayed with NAA on late November born
fruits with higher ascorbic acid content than the corres-
ponding ones sprayed on early November.

Anyhow, the effect of growth xegqlators on fruit
juice T.S5.S. content was previously studied. Sullivan
and Widmoyer (1970), pointed out that SADH sprays at
2000 PPm applied in early July to stayman Winesap apple
trees decreased the percentage of soluble solids in
fruits. Such finding support the obtained result in
this study in this respect.

On the other hand, the present results of fruit
juice acid content is in contradiction with that obtained
by Lal and Thakur (1978). They found that NAA sprays
at concentrations of 50 or 75 PPm at petal-fall on Santa
Rosa plum trees reduced fruit acidity while the lower
concentration had no effect. PFurthermore, Mishra (1969),
on found that NAA sprays decreased T.5.5./acid ratio

in fruit juice.




