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ABSTRACT

This study was conducted during the 2004-2005 and 2005-2006 seasons to
evaluate the effect of spraying “Le-Conte” pear (budded on Pyrus communis
rootstock) trees with defoliation treatments (urea, 7% or zinc sulfate, 3.5%) at 15! Nov.
or 15" Nov. and dormancy-breaking agents (hydrogen cyanamide, 49%; potassium
sulfate or ammonium nitrate) sprayed at 15t Jan., 15" Jan. or 15t Feb. Measurements
included vegetative growth (shoot length, number of leaves per shoot and percentage
of vegetative spurs), floral growth (percentage of floral spurs and fruit set), fruit yield
and its components (number of fruits/tree, fruit yield/tree and yield monetary
value/tree) and fruit quality attributes (fruit weight and size as well as juice TSS and
acidity).

Statistical analysis confirmed that, better results can be obtained as the
follows combination of treatments. At 15" Nov. leaf shedding should spray using
ZnS04(3.5%). At the next 15" Jan., hydrogen cyanamide (49%) should spray on “Le-
Conte” pear trees.

INTRODUCTION

“Le-Conte” pear is a hybrid between Pyrus communis and P.
serotina and considered the main pear cultivar grown in Egypt, but it
characterized by a distinct period of rest (endodormancy) which extends
from late fall till early spring. Regrowth and flowering in the new season
needs overcoming such dormancy (Westwood, 1978). However,
management practices are important for lowering the chilling requirements of
buds. These include controlling tree vigor, training to a horizontal tree form,
preventing late vegetative growth, irrigation, fertilization, defoliation and
delaying winter pruning (Lang et al., 1987). Otherwise, treatment with
dormancy-breaking agents is probably the most feasible alternative to control
dormancy in deciduous fruit trees (Erez, 1995).

However, Dormex (49% hydrogen cyanamide; HC) application
advanced flowering of apricot by 2-5 days (Son and Kuden, 2005). HC
combined with mineral oil increased flower bud opening, advanced flowering
and fruit set, increased the percentage of fruit set, fruit retention. number of
fruits per tree, fruit yield, weight and volume (Brunton et al., 2006). Spraying
trees with KNOs was successful in breaking bud dormancy (Kuden et al.,
1995), increased bud GAS3 level, advanced flowering and improved fruit TSS
content (Shakweer, 2004).

Defoliation treatments with urea (10%) at 17/10 or 9/11 increased
the percentage of pear fruit set (Ismail, 2001) and both application dates
gave the same results (Stino, 1987). Moreover, zinc sulfate was more
effective in advancing bud burst and increased apricot fruit set, yield and fruit
diameter, weight and TSS than urea or control (Mahrous and El Fakharani,
2006).



Fathi, M.A. and S.M. Hussein

Spray 2004-2005 2005-2006

date 7.2°C 10°C 7.2°C 10°C
1 Jan. 21 143 13 127
15 Jan. 66 225 49 197
1 Feb. 79 265 54 243

Similar results were obtained with the use of HC on apple (Hasseeb
and El Ezaby, 1995 and Ali et al., 1997) or HC + mineral oil on pear (El Shall
et al., 1993) and KNOz or thiourea on pear (El Banna et al., 1995).

Therefore, this study included spraying the pear trees with urea or
zinc sulfate at 1 Nov. or 15 Nov. as defoliation treatments. The same trees
were sprayed at 1 Jan., 15 Jan. or 1 Feb. with HC, potassium sulfate or
ammonium nitrate as dormancy-breaking agents. The objective of this study
was to establish the best combination of treatments to enhance flowering,
increase yield and crop monetary value as well as to improve fruit quality.

MATERIALS AND METHODS

This research was conducted in El Qanater Res. Sta., Qallubia
Governorate, Egypt, during the 2004-2005 and 2005-2006 seasons on “Le-
Conte” pear budded on Pyrus communis rootstock. The trees were 12 years
old, planted at 5 x 5 m in clay soil, received similar agricultural practices.

Defoliation treatments were urea (7%) or zinc sulfate (3.5%) at the 1st
Nov. or 15" Nov. 2004 and 2005. Dormancy breaking agents were hydrogen
cyanamide (HC) in the form of Dormex (49%), potassium sulfate or
ammonium nitrate, which were sprayed at the 1st Jan., 15" Jan. or 1st Feb.
2005 and 2006. These treatments were used in a split-split plot system in a
randomized complete block design with three replicates. Each experimental
plot consisted of one tree.

Accumulated chilling hours at Giza location during Nov.-Mar. period of
the 2004-2005 and 2005-2006 seasons using a base chilling temperature of
either 7.2 or 10°C were as follows:-

Data were recorded on vegetative growth (shoot length, number of
leaves per shoot and vegetative spurs), as well as on floral growth (floral
spurs and percentage of fruit set). At harvest time, number of fruit per tree
and fruit yield per tree were recorded then used in estimating crop monetary
value considering a farm-gate price of LE 2.5 per kg. Fruit quality attributes
included, fruit weight, and size as well as juice TSS and titratable acidity as
gm malic acid/100 gm fresh weight were recorded on 10 fruits per
experimental unit (A.O.A.C., 1990).

The obtained data were subjected to analysis of variance according to
Snedecor and Cochran (1990). Means were compared using the LSD test at
the 5% level of probability.
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RESULTS

1. Vegetative growth:

Vegetative growth included, shoot length and number of leaves per
shoot (Table 1) as well as percentage of vegetative spurs (Table 2). Dormex
breaking agent effectively increased shoot length and number of leaves per
shoot followed by ammonium nitrate then potassium sulfate, where shoot
length was 96.9, 92.6 and 87.8 cm. while number of leaves/shoot were 30.1,
27.4 and 26.2 respectively. Contrary, K2SO4 caused the highest percentage
of vegetative spurs (17.0%) followed by ammonium nitrate (14.2%) then
Dormex (10.6%). In continuation of that, we obtained the longest shoots
(91.6 cm), the highest number of leaves per shoot (27.9) but the least
percentage of vegetative spurs (9.9%) when we sprayed dormancy breaking
agents at 15" Jan. followed by at 1st Feb. then 1stJan. respectively. However,
the differences mostly were insignificant.

Defoliation treatments with ZnSO4 induced longer shoots (93.1 cm),
more leaves (28.4) but less vegetative spurs (12.2%) than urea treatments.
Moreover, defoliation applications were more effective when sprayed at 1st
Nov. than 15" Nov.

If we consider the interaction effect, we can notice that, zinc sulfate
helped pear trees to get into dormancy specially when sprayed at 1t Nov.
then Dormex sprayed at 15" Jan. get the trees out of dormancy with longer
shoots and higher number of leaves but less percentage of vegetative spurs.

2. Floral growth:

Percentage of floral spurs (Table 2) and fruit set (Table 3) used as
an indicator of floral growth. However, it is noticeable that, hydrogen
cyanamide induced higher percentage of both floral spurs (91.6 and 92.0%)
and fruit set (5.9 and 6.0%) then both ammonium nitrate (87.2 and 88.1 as
well as 5.0 and 5.1%) or K2SO4 (85.1 and 85.3 as well as 4.8 and 4.7%) in
the two studied seasons respectively.

Spraying dormancy breaking agents at 15" Jan. get better floral
spurs and fruit set than either 1st Jan. or 1%t Feb. although the differences
were not confirmed statistically.

Zinc sulfate as a defoliation spray deduced higher percentage of
floral spurs (89.0 and 89.6%) and fruit set (5.6 and 5.5%) than urea (86.9
and 87.4% as well as 4.9 and 5.0%) through 2005 and 2006 seasons
respectively. However, spraying defoliation treatments at 15" Nov. was more
effective than at 15t Nov.

Interaction effect has a clear trend, hence ZnSOa4 spraying at 15
Nov. followed by hydrogen cyanamide at 15t Jan. increased floral spurs and
fruit set percentage than other interactions.
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3. Fruityield and its components:

Data illustrated in (Tables 3 and 4) showed a significant increase of
number of fruits/tree (405 and 410), fruit yield/tree (80.2 and 81.4 kg) and
yield monetary value/tree (LE 200.5 and 203.5) due to Dormex treatment in
comparison with ammonium nitrate (375 and 370 fruits/tree; 72.8 and 71.8
kg fruits/tree as well as LE 182.0 and 179.5/tree) or potassium sulfate (337
and 345 fruits/tree, 65.0 and 66.8 kg fruits/tree as well as LE 162.5 and
167.0/tree) in both experimental seasons respectively.

In addition to, spray of dormancy breaking agent at 15" Jan.
obtained better number of fruits (382 and 389), fruits yield (75.2 and 76.8 kg)
and yield monetary value (LE 188.0 and 192.0) than the other spraying dates
(1stJan. and 1stFeb.) in both studied seasons respectively.

Furthermore, zinc sulfate significantly increased fruit yield and its
components than urea specially when sprayed at 151" Nov. than 15t Nov.

Meanwhile, spray zinc sulfate (specially at 15% Nov.) consequent
with Dormex (specially at 15t Jan.) increased number of fruits, fruit yield and
yield monetary value than the other interactions.

4. Fruit quality attributes:

Fruit weight and size (Table 5) as well as juice TSS and acidity
(Table 6) were assessed as an indicator to fruit quality attributes. The
present data revealed that, Dormex treatments significantly increased fruit
weight (198.0 and 198.5 g.) and size (196.1 and 196.0 cm3) as well as juice
TSS (12.6 and 13.1%) and also acidity (0.42 and 0.43%). Ammonium nitrate
increased fruit weight (194.1 and 194.0 g.) and size (192.5 and 192.3 cm?)
but decreased juice TSS (11.7 and 12.4%) and acidity (0.34 and 0.32%) than
K2S04 (193.0 and 193.6 g.; 192.0 and 191.7 cm?; 11.8 and 12.6% as well as
0.37 and 0.38%) in the two studied seasons respectively while the
differences statistically were not confirmed.

Tables 5 and 6 showed that, bigger fruit in weight (196.9 and 197.9
g.) and size (194.6 and 196.0 cm?®) as well as higher juice TSS (12.4 and
13.0%) but not acidity were obtained when the tested dormancy breaking
agents were sprayed at 15" Jan.

Zinc sulfate as a defoliation agent induced better fruit weight (197.9
and 198.5 g.) and size (195.4 and 195.5 cm?) but less juice TSS (11.7 and
12.4%) specially when sprayed at 15" Nov. than at 1st Nov. and than urea
treatments while fruit juice acidity did not attain clear trend.

If we consider the interactions effect, the pear fruit weight and size
respond better to zinc sulfate when was sprayed at 15" Nov. then hydrogen
cyanamide was sprayed at 15 Jan. in the two studied seasons.

7581



Fathi, M.A. and S.M. Hussein

7582



J. Agric. Sci. Mansoura Univ., 32 (9), Sepetember, 2007

7583



Fathi, M.A. and S.M. Hussein

7584



J. Agric. Sci. Mansoura Univ., 32 (9), Sepetember, 2007

DISCUSSION AND CONCLUSIONS

From the above mentioned results, we can conclude that, vegetative
growth (shoot length, number of leaves per shoot and percentage of
vegetative spurs), floral growth (percentage of floral spurs and percentage of
fruit set), fruit yield and its components (number of fruits/tree, fruit yield/tree
and yield monetary value/tree) and fruit quality attributes (fruit weight and
size, as well as juice TSS and acidity) positively responded to the present
treatments. Defoliation treatments with zinc sulfate induced longer shoots,
more leaves, higher percentage of floral spurs and fruit set, increased
number of fruits/tree, fruit yield and yield monetary value as well as fruit
weight and size than studied urea application. However, urea caused higher
percentage of vegetative spurs and higher juice TSS, while juice acidity did
not attain clear trend. Furthermore, leaf shedding at 1st Nov. enhanced
vegetative growth, while at 15t Nov. encouraged floral growth, fruit yield and
its components and fruit quality attributes. Meanwhile, treatment of zinc
sulfate was more effective in advancing bud burst and increasing fruit set,
yield and fruit diameter, weight, firmness and TSS than urea or control of
peach (Lioyd and Firth, 1990) and apricot (Mahrous and El Fakharani, 2006).
Moreover, Stino (1987) reported that, date of pear leaf shedding is
insignificant hence both dates gave the same results; while peach early
defoliation reduces depth of bud dormancy throughout the winter (Lioyd and
Firth, 1990). The same trend was reported by El Shall et al. (1993), El Banna
et al., (1995) and Ismail (2001) on pear trees.

Hydrogen cyanamide applications recorded the highest vegetative
and floral growth, fruit yield, crop monetary value and fruit quality attributes,
except vegetative spurs which attained the highest percentage as a result of
K2S04 treatments. Besides, ammonium nitrate treatment was more effective
than K2SO4 with all studied attributes but decreased fruit juice TSS and
acidity than potassium sulfate treatment. Accordingly, we get better response
when the dormancy breaking agents sprayed at 15" Jan. followed by 1st Feb.
then 1st Jan. respectively except with the percentage of vegetative spurs
which were highest with 1st Jan. and with fruit juice acidity which was least
with 1st Feb. applications.

Prior studies reported that, hydrogen cyanamide treatments (HC)
advanced flowering of apricot (Son and Kuden, 2005) increased flower bud
opening, increased fruit set, fruit retention, number of fruits, fruit yield, weight
and volume (Brunton et al., 2006). However, El Shall et al. (1993) and
Holwah and EI Sheikh (2000) showed that, opening of “Le-Conte” pear buds
were corresponded positively with the increase in chilling units, bud ABA
content decreased rapidly from January to March, while GAs content
increased during February., as well as IAA content increased from its
minimum level in February to its maximum at bud burst. Also, Shakweer
(2004) explained that, auxin and GAs level increased markedly in control
apricot trees during the period from bud dormancy (10" Feb.) to bud break
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(9-20t March) while HC treatments achieved 19-fold increase in IAA level
within 8 days from application.

Henceforth, we can conclude the best combination practice in “Le-
Conte” pear orchards. Also, we can recommend pear growers to defoliate
foliage using zinc sulfate (3.5%) sprays at 15 Nov. concomitant with spray
hydrogen cyanamide (49%) at 15% Jan. That interaction will induce better
vegetative and floral growth, consequently enhance fruit yield, crop monetary
value and also fruit quality attributes.

REFERENCES

Ali, M. M.; E. S. Atalla and G. |. Eliwa (1997): Effect of some dormancy
breaking treatments on apple trees. J. Agric. Sci. Mansoura Univ., 22
(12): 4565-4573.

A.O0.A.C., Association of Official Agricultural Chemists (1990): “Official
Methods of Analysis” Benjamin Franklin Station, Washington, D.C.,
USA. 495-510.

Brunton, J. G.; L. Rincon and D. Ruiz (2006): Growth and fruit quality of
three apricot cultivars under trickle irrigation and hydrogen cyanamide
application. Acta Hort., 701: 697-702.

El Banna, E. S.; S. A. El Shall and B. A. Shahin (1995): Effect of dormant-
season spray applications on growth and fruiting of pear trees. Acta
Hort., 409: 207-213.

El Shall, S. A.; I. A. Saeid and E. M. El Fakharany (1993): Effect of some
dormancy-breaking agents on pear grown on four rootstocks. J. Agric.
Sci. Mansoura Univ., 18 (2): 499-511.

Erez, A. (1995): Means to compensate for insufficient chilling to improve
bloom and leafing. Acta Hort., 395: 81-96.

Haseeb, G. M. and A. A. Elezaby (1995): Timing of hydrogen cyanamide
application and full-bloom, fruit maturity and vyield of two apple
cultivars. Acta Hort., 409: 185-187.

Holwah, A. Y. and A. A. El Sheikh (2000): Studies on rest intensity and
chilling requirements for “Le-Conte” pear cultivar. J. Agric. Sci.
Mansoura Univ., 25 (9): 5797-5804.

Ismail, A. M. F. (2001): Physiological studies on pear trees. P.hD. Thesis,
Fac. Agric. Zagazig Univ.

Kuden, A. B.; A. Polat and n. Kaska (1995): Effects of dormancy breaking
chemicals on the release from dormancy of some apricot cultivars.
Acta Hort., 384: 415-418.

Lang, G. A.; J. D. Early; G. C. Martin and R. L. Darnell (1987): Endo, para
and ecodormancy. HortSci., 22: 371-377.

Lioyd, J. and D. Firth (1990): Effect of defoliation time on depth of dormancy
and bloom time for low-chill peaches. HortSci., 25 (12): 1575-1578.

Mahrous, H. A. and E. M. El Fakharani (2006): Effect of some dormancy
breaking agents on productivity, fruit quality and powdery mildew
severity of apricot. Acta Hort., 701: 659-664.

7586



J. Agric. Sci. Mansoura Univ., 32 (9), Sepetember, 2007

Shakweer, N. H. (2004): Studies on the rest period and breaking dormancy
of vegetative and floral buds of apricot. M. Sc. Thesis, Fac. Agric, Ain
Shams Univ.

Snedecor, G. W. and W. G. Cochran (1990): Statistical Methods. 7t Ed., the
lowa State Univ., Press Amer., lowa, USA p 593.

Son, L. and A. B. Kuden (2005): Dormex and Promalin affect fruit set and
earliness of apricot and plum cultivars. Crop Hort. Sci., 33: 59-64.
Stino, R.G. (1987): Effect of some chemicals on defoliation and floral bud

activity of “Le-Conte” pear trees M. Sc. Thesis, Fac. Agric., Cairo Univ.

Westwood, M. N. (1978): Temperate-Zone-Pomology. W. H. Freeman
Comp., San Francisco, USA.

& sl gJuAUAp\ﬂ\ww&eﬁguﬂw&.ﬂg.wmjs
O daaa Gladi 9 A8 daa) dhias
aaand Jadl-dae) 531 & gall 38 pamCiband] &g ga

L):J,):‘St',):’ﬁ\"'W'Y"O’Y"O'Y"iwydmh\)i‘o&t&ﬁ
&LMQ;sﬂ(ugﬁas‘wﬁdmigr\;L}m\)u}sg%gm\Jt,;;;zi
O i S a3 V0 gl paad gl ) g () Slils %T0 5l Lys %Y) G
35 a sl sl il o e s paed) asalin i) sl 5 3 ulS S o HlaiY)
il B a8 a8 il cliall clad | o) 58 Y sl 5l e g il ) a s (a s seY)
G N saill 5 (4 madl) ol 5all% - & A/ Y sae - g sl Jgk) (5 sl
dw-SM\/Jw\JL‘:)Juﬂ\d}mj()w\éjﬂ%-‘*ﬁﬁj\ﬁ\jﬂ%)
-EJ.AJ\?AA-B)A.\”u)})BA}A.“QM&\J&}(JM@M\W\-aM\
(pan) 4 5% - AN AgIAN Adiall ol sall%,

Cro il 5l o Lty il Juady d}a;\as,?dgum‘m Sl e
b Y Balany ol a0, Y, 00 Jla iV (553 s 10 4 gyt el
OsSall B ulS 3alaS (Y0 £9) O s uedl deli Jlad) Ll (555 V0 as

7587



