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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 1*Nov.
or 15" Nov. and dormancy-breaking agents (hydrogen cyanamide, 49%; potassium
sulfate or ammonium nitrate) sprayed at 1* Jan., 15" Jan. or 1% 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 yielditree 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 shouid 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 iate 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 feasibie 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 KNO, was successful in breaking bud dormancy (Kuden et al.,
1995), increased bud GA3 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 (lsmail, 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).
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Spray 2004-2005 2005-2006
date 7.2°C 10°C : 7.2°C 10°C
[ 1Jan. 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 EI Ezaby, 1995 and Ali et al., 1997) or HC + mineral oil on pear (El Shall
et al., 1993) and KNO; 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. or15 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 thé 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.

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

Accumuiated 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 lncluded 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, K,SO, 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 1* Feb. then 1™ Jan. respectively. However,
the differences mostly were insignificant.

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

If we consider the interaction effect, we can notice that, zinc sulfate
helped pear trees to get mto dormancy specually when sprayed at 1% 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 K,;SO, (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 Feb although the_differences
were not confirmed statistically. L

Zinc sulfate as a defoliation spray deduced hlgher 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 1™ Nov.

Interaction effect has a clear trend hence ZnSO, spraying at 15
Nov. followed by hydrogen cyanamide at 15" Jan. increased floral spurs and
fruit set percentage than other interactions.
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Tabie (1): Shoot length and number of leaves/shoot as affected by dormancy breaking agents (A), at several dates (B) and defoliation
treatments (C).
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Table (2): Percentage of floral and vegetative spurs as affected by dormancy breaking agents (A), at several dates (8] and defolistion
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Table (3): Percentage of fruit set and number of fruits per tree as affected by dormancy breaking agents (A), at several dates (8) and

defoliation treatments (C).
[ [L] Fruit set {%) Number of truits/tree
Urea (C) 2inc sulfate Ave.(A x B) Urea (C) 2w sultate Ave.(AxB)
2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006
1] 1y N3 wn [7;1} 1811 173 18713 [7:1] 111 'L [IYil) 311 % n [TV H 1 7; 1) [1%:1] L 1Y) i ) 1] 3
Tin | 52 i 54 | 55 | S8 | 63 | 60 | 63 | 55 | 60 | 57 | 59 | 3% | 295 | 3 | o8 | a8 | a3 | 396 | 422 | 382 | 43 —mm—#s_
Dowmes Masson | 56 1 63 | 88 | 61 | 60 ] 67 | .. | 63 58 | 64 60 | 63 | 396 | 406 | 392 | a14 [ 410 | 426 | 408 | 430 | 403 I 415 ! 400 [ a2
16eb | 4S5 | S0 [ S0 [ 55 | 53 | s6 | 58 | 61 | 49 | 53 | 54 | 58 [ 344 | 398 [ 349 | 378 | 396 | 396 | a11 | e08 | 30 | 397 | 300 | "
™YY B 1. RO ER] Ll I B R
- 50 | 86 |['Sa-] 83487 1 62 | 60 3 P sw 1 59 | .87 | 60 1372 {.399 | 375 {600 | 398 | 411 | 405 | €20 | 385 | 405 | 30 | 410
tson 1 32 ] 45 38| 46 ] a3 d | 43 0 | 40 | 48 | 41 | 48 [ 322 | 320 | 34 | 338 [ 332 | 3e1 | 330 [ 356 [ 327 | 338 | 322 | »a?
Emdiote [15sen | 41 | &8 | 43 | 47 | a7 | sa | 42 3 V sa | 51 | a5 | 50 [324 | 3a0 [ 324 | 350 [ 260 [ 350 [ 326 | 370 | 332 | 345 | 320 | 30
16eh. | 36 | 42 | 33 ] a2 | & 48 | 48 | 44 | 39 [ 43 | 40 | 43 | 334 | 327 | 206 | 332 | 31s | 335 | 330 | 32« | 06 | 331 | 308 | 338
™Y YY) ! Y Bl CO RIS - il | AN | amiti | AmiN
. 1.4 48 | 38 | 45 |'aa | 53| 46 | 49 | a3 | an | 42 | 47 | 300 | 332 | 308 | 340 | 330 | 32 | 332 § 350 | 325 | 337 | 220 | 3es
[N Y 39 1 45 | 47 [ a6 | 51 43 | a9 | a1 | 45 | a4 | 48 | 312 | 365 ! 346 | 335 ! 334 | 363 | 3a2 | 361 | 323 | 368 | Dea | 330
[x S. 64 | 53 | 49 | 88 | 52 | 57 | a6 | sa | as | 55 | 352 | 395 | 3se | 375 | 362 | 995 | 372 | 995 | 957 | 388 | 3ea | 383
Wose [ 30eh | 30 [ a9 [ a3 ] a7 [ a6 | 53 [ a0 | 53 | a2 ] s1 [ a6 | s0 1335 | 370 [ 3ea | 366 | 345 | 382 | 366 | 284 | 340 | 3% | 357 | 378
M iAs0) . acnihl | aweint | Avega) | aemin AoiMl | Aveltl | Al | aminy
39 | 46 | a4 | 49 |42 | s4 | a8 | 53 | 43 | so0 | 46 | s3 333 | 320 | 350 | 360 | 247 | 300 | 360 | 300 | 3a0 | avs | 283 { 2%
™y B | Al | S | el — ] A ) [ Dot | Aveoni | Al |
e nC) a2 | a a 49 |49 | 55 | 49 | 54 | a5 S1 | 47 [ 52 337 | 363 | 346 | 362 | 351 | 372 | 356 { 300 | 3ea | 267 | 3513 { 11
. YN $S) | 48 | sa [ 527 60 | s5a | s8 | 49 56 | S1 | 66 357 { 373 [ 357 [ aso [ana | see | 302 | 308 | 364 | 362 | 265 | 209
1%eh. | 48 | 47 | & 48 | 47 [ 52 152 ] 53 | 43 50 | 47 | 50 T 331 | 365 [ 320 | 359 ] 383 | 3 | 3¢9 | 372 | 3a2 | 366 | 3e8 | 365
e iC) 4. 49 | af S0 | 49 | 56 | s2 | 58 . . . . 342 | 367 | 34 | 369 | 358 | 300 | 36 | 3 . - . -
(130 & S tor--
Dermoncy brashing agonts (A) » 056 | 083 | 032 | 068 131 |92 1507 103
Soroy Soves ™ 039 | 062 | 046 | 073 186 | 136 | 172 | 146
Oulehotion Wrastments  (C) = 062 | 075 [ 056 | 08 w2 w2 | a2
ntoraction Anl)e 086 | 090 [ 071 | 038 106 | 167 [ 192 ] 123
eraction YD 092 | 142 | 093 | 1.3 %9 | 03 | 250 | 236
Imeraction (TG R IERET 332 | 260 | 316 | 304
Inersction YO 168 [ 2800 [ 113 | 23 41| 391 | 460 | 0

UjeSSNH ‘W's pue v ey



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

3. Fruit yield and its components:

Data iliustrated 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
(1¥Jan. and 1% Feb.) in both studied seasons respectively.

Furthermore, zinc sulfate significantly mcreased fruit y|e|d and its
components than urea specially when sprayed at 15" Nov than 1% Nov.

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

4. Fruit quality attributes:

Fruit weigh: 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 revecied that, Dormex treatments sngnlflcantly increased frut
weight (198.0 and 198.5 g.) and size (196.1 and 196.0 cm ) as well as juice
TSS (12.6 and 13.1%) and also acidity (0.42 and 0.43%). Ammonium ritrate
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 acndlty (0.34 and 0.32%) than
K,S0, (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 nou acudlty were obtained when the tested dormancy breakirg
agents were sprayed at 15" Jan.

Zinc sulfate-as a defoliation agent lnduced 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 1% 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.
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Table (4): Frult yield and yield monetary value as affected by dormancy breaking agents (A), at several dates (8) and defoliation
treatments (C).
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Table (5): Fruit weight and size as affected by dormancy breaking agents (A} at several dates (B) and defoliation treatments (C).
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Table (6): Fruit juice acidity and TSS as affected by dormancy breaking agents (A), at several dates (B) and defoliation treatments (C).
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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 ieaves, 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 1% Nov. enhanced
vegetative growth, while at 15" 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 henceé 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 Ef Shall et a/. (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
K.SO; treatments. Besides, ammonium nitrate treatment was more effective
than K,SO, with .all studied attributes but decreased fruit juice TSS and
acidity than potassium sulfate treatment. Accordlngly, we get better response
when the dormancy breaking agents sprayed at 1 5" Jan. followed by 1* Feb.
then 1* Jan. respectively except with the percentage of vegetative spurs
which were highest with 1* Jan. and with fruit juice acidity which was least
with 1* 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 El 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 GA; 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 GA; level increased markedly in control
apricot trees during the period from bud dormancy (10' Feb.) to bud break
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(9-20™ March) while HC treatments achieved 19-fold increase in 1AA 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.
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