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Abstract

Productive "Le-Conte" pear trees at El-Kanater Horticultural Re-
search Station, Egypt, were sprayed at the end of January in 1996 and
1997 seasons with 250 ppm GA3, 0.5% and 1% thiourea, 3% potassium
nitrate and 2%, 3% and 4% Dormex. All treatments increased percent-
age of vegetative and flower bud break. High percentages and significant
differences more than the control were obtained as a result of spraying
Dormex at 33% and 4% concentrations. This agent also resulted in ad-
vancing bud break for about two weeks in comparison with the control.
The increase in fruit set percentage was realized due to 3% Dormex, 3%
potassium nitrate and 1% thiourea treatments, respectively. However, all
treatments increased yield except 0.5% thiourea treatment. Further-
more, all treatments slightly decreased fruit diameter and firmness and
increased total soluble solids, while acidity was not significantly affected.

INTRODUCTION

Dormancy is a phase of development that occurs annually in deciduous fruit
trees. Release of dormancy requires accumulated chilling during winter, followed
by a rise in temperature in spring (Richardson, et al, 1974; Fuchigami, et al.,
1982). The major obstacle to economic production of deciduous fruit trees in
suptropics and tropics is the insufficient period of chilling temperature. Inade-
quate chilling may result in poor and uneven bud break, reduced and delayed fo-
liage development, sparse bloom, abnormal flower development, poor fruit set,
and/or early growth cessation (Erez, 1987). Gibberellins induced bud break of
peach leaf bud (Hull and Lewis, 1952) and flower bud of some peach cultivars
(Erez, et al, 1971). On the other hand, gibberellins had no effect on inducing bud
break of apples (Hatch and Walker, 1969, Walker, 1970; Shaltout and Unrath,
1983). Thiourea also has a pronounced effect on breaking dormancy of peach and
apple buds (Blommaret, 1965; Wolak and Couvillon, 1976).

Mansour, et al. (1986) found that thiourea + KNO3 had increased fruit set
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of some peach cultivars whereas GA3 had no effect. Hermano, et al. (1987) found
-that potassium nitrate at 4% induced flower bud break, thiourea at 2% induced leaf
bud break and hydrogen cyanamide (H2CN2) and dinitro-O-creasol (DNOC) (winter
oil) induced both leaf and flower buds in peaches and apples.Hydrogen cyanamide ap-
pliction increased the floral bud activity and advanced bud burst and full blood in
three Asian pear cultivars. Fruit total soluble solids was increased, while juice
acidity and fiesh firnmess were reduced in some cases (Mokhtar et al., 1994).
Jorge et al. (1992) found t hat peach bud break percent and phytotoxicity depended
on concentration and timing of application of H2CN2. They found that H2CN2 gave a
higher percent of bud break during the later stages of endo-dormancy. Application of
hydrogen cyanamide on Nashi (Pyrus serotina, Rohd) advanced the onset of flower-
ing, shortened the flowering period and increased fruit production with no adverse
effect on fruit weight and qualit y; differences occurred due to date of application,
concentration and cultivar (Klinac et al, 1991). Dormex at 4% concentration gave
better results than 2% in advancing bud preak, enhancing bud burst and increasing
fruit set of "LeConte" pear (Stino, 1987).

Cyanamide at 0.5% or 1% was applied to three almond cultivars (Neplus Ul-
tra, Non Pareil and Texas Mission) 6 weeks before expected full bloom. Bud break of
all cultivars was increased and the yield of Non Pareil was enhanced (North, et al.,
1993). Hydrogen cyanamide at 1.5% resulted in advancing and increasing bud burst
percentage, enhancing floral bud burst activit y and accelerated full blooming of
Anna apple trees, however, mixing H2CN2 at 0.75% with 4% mineral oil gave near-
ly similar results (Stino, 1997).

This study was initiated to study the effect of some dormancy breaking agents
on vegetative and mixed bud break; fruit set, fruit characters and yield of
"LeConte" pear cult ivar.

MATERIALS AND METHODS

This study was carried out during the two successive seasons 1996 and 1997
on 25-years old "Leconte" pear trees grafted on Communis rootstocks and planted at
5 meters apart at El-Kanater Hort icultural Research Station, Egypt. All horticultu-
ral practices were performed as recommended in Kalubi Governorate. Twenty four
trees, uniform in groth and vigour and in good physical condition were selected and
grouped under eight treatments. Treatments were replicated three times each rep-
resented by a single tree in complete randomized block design. Trees under treatme-
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nts were sprayed at the end of January in both experimental seasons with. GA3 at
.250 ppm, 0.5% thiourea, 1% thiourea, 3% potassium nitrate (KNO3), and 2%, 3%
and 4% Dormex. Control, trees were sprayed with water. Amount of vegetative and
flower bud burst on certain dates were determined and expressed as percent of buds
that opened out of the total number of,buds. Number of buds in each stage of flower
bud development "0 = dormant, 1 = swelling, 2 = bud break, 3 = sliver tip, 4 =
green cluster, 5 = white bud, 6 = full opening, 7 = petal fall and 8 = fruit set "
(Stino, 1987) was recorded and average stage of development was calculated. Per-
centage of fruit set as well as tree yield in Kg were determined. Samples of 15 ma-
tured fruits were examined to study the effect of spraying dormancy agents on fruit
characteristics such as: Fruit weight, volume and specific gravity as gm/cm3, Fruit
diameter, Fruit firmness was estimated by Magnese-Taylor type pressure tester
which has a standard 5/16 of inch plunger and recorded as Ib/inch2, total soluble
solids (%) were estimated using a hand refractometer, total acidity (%) was calcu-
lated as gm malic acid/100 gm fresh weight (A.0.A.C., 1960). Obtained data were
statistically analysed according to Snedecor and Cochran (1972).

RESULTS AND DISCUSSION
1. Vegetative bud break

Table 1 shows the effect of different dormancy breaking agents on the vegeta-
tive bud break of "LeConte" pear. All treatments increased significantly the per-
centage of bud break over the control during the two experimental seasons 1996 and
1997. The highest percentage was obtained with Dormex at the concentrations 3%,
2% and 4%, respectively. The three treatments resulted in advancing bud break for
about two weeks earlier than in the control. Potassium nitrate (KNO3) at 3% was
more effective than thiourea at 0.5% and 1% as well as GA3 at 250 ppm. However,
all treatments were better than the control.

These results are in harmony with the findings of Blommart (1965); Erez
(1971); Walak and Colvin (1976); Mansour, et al. (1986); Hermano et al (1987);
Stino (1987) and North et al. (1993).

2. Flower bud break

Data presented in Table 1 show that flower bud break was significantly accel-
erated due to the application of Domex at 4% followed by Dormex at 3%. High per-
centages of flower bud break (98.53, 87.30) were obtained on the fifth of April



'PNQ JOMO|4 =4  "PNg AIRISBAA = ‘A

¥6'S | 94'% 626 | 2LV 'L | SSP 092 | 92°% 029 | L0¥ 919 | 'S9°€ %S 18 'a'S™
v1°29]| 2209 | 0529 | 98'SS |2£89| SL'6y | 0E09| 00 Ly | 9€°0€ | 99'92 | OF'E€E | €4722 j043u0)

Z1'86 | ¥1°06 | €5'86 | 09°'¥8 |Zv'26| S9bL | 9L'¥6| 09'2L | ¥9°28 | 2L°09 | O€L'L8 | €8°9F %P XawioQg
28°06 | 85'86 | 0£°28 | €8'v6 |6L¥8| LL'V6 | €5°98| 0S'E6 | 9L'SL | 2L'9L | 02'9L | 9€°0L %€ xaw.oq
p2'29| 6196 | €2°€9 | 0S'¥6 |60°09 [ 5506 [ 06°L9| €026 | 29'9F | ¥6'LY | OL'LY | 09°8Y %2 Xaw.oQ
g1bs | 2228 | 9225 | 9e¥8 |68'6F | Lb'99 | 92719( 9029 | 9v'2E | ¥L'SE [ 09°0E | E€°6E %EON!

02'09 | 91°08 | 00°6S | €€°22 |6L°25| 029 Ob'L9| €€'%9 [OL'SZ | 9L2Y | €9°€C | 946V | o4 eOUNOIYL
9129|0289 | sv'99| eLv9 [2949| 8295 | E¥'09| OL'6S | 9'L2 [ L2'€2 | 99°02 | 00°SC| g'Qeainolyl
$2'89 | §9°22 | €¥°99 | 00's2 [28'2t| G189 | 96'6% [ 98°0Z | 8L'82 | S6'F2 [ EV'OE | 9€°L2 | wdd 052 £VD

BAHLOOL, S. EL-DIN et al.

- A d A - | ‘A | ‘A i ‘A d ‘A

16 96 L6 96 L6 96

/S €/22 €/S1L juswieal ]

uol3en[eAd Jo a1eq

308

‘so0.3 Jead ,91U0Da7, JO Yeaiq png JoMOl) pue aAneIalaA Jo ebejusdiad uo syuabe Bupjealq Aoueuliop Jo 30843 *| d|qeL



RESPONSE OF PEAR TREES TO DORMANCY BREAKING AGENTS 309

1996 due to the previously mentioned treatments, respectively. The corresponding
percentages were 98.12 and 90.82 in the next season 1977. Thiourea at 0.5% and
1% and GA3 at 250 ppm did not affect significantly percentage of flower bud break in
comparison with the control.

Table 2 reflects the effect of dormancy breaking agents on rate of flower bud
development stage. Data indicated that treatment of Dormex at 4% and 3% were the
most effective. Higher rates were obtained on march 15 due to those treatments in
both seasons. The rates were 5.47, 5.56 and 4.50, 4.47 at 4% and 3%, respectively,
while it was only 2.37 and 2.25 in the control. This had resulted in advancing and reg-
ulating flowering. Differences between the two treatments were insignificant. Differ-
ences between GA3, thiourea, KNO3 and 2% Dormex were insignificant compared
with the control.

These results are in agreement with Stino (1987) who found that Dormex at
4% gave better results than at 2% in advancing bud break and enhancing bud burst of
"|_eConte" pear. However Dormex at 1.5% resulted in advancing and increasing bud
burst percentage, enhancing floral bud burst activity and accelerated full blooming of
Anna apple trees (Stino, 1997). On the other hand, Hatch and Walker (1969, 1970)
and Shaltout and Unrath (1983) mentioned that gibberellins had no effect on advancing
bud break of apples.

3. Fruit Set

Table 2 shows the effect of dormancy breaking agents on fruit set percentage
which had been estimated on April 12 during 1996 and 1997 seasons. Data clearly
showed that all treatments had significantly increased percentage of fruit set except
for GA3 and thiourea at 0.5%. The best treatment was attained as a result of spray-
ing Dormex at 3% followed by KNO3 at 3%, and thiourea at 1%, respectively. On the
other hand, thiourea at 0.5% had the least effect.

These results are in harmony with the findings of Mansour et al. (1986) and
Stino (1987) on peaches and pear, respectively.

4. Yield -

Fruits were harvested on 10 August in both seasons. Data presented in Table 2
show that all treatments except thiourea at 0.5% had increased significantly tree
yield of "LeConte" pear during 1996 and 1997 seasons. Best results were attained by
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using 3% Dormex followed by 3% KNO3 4% Dormex, 1% thiourea and 2% Dormex,
respectively, whereas GA3 treatment had the least effect. Increase in fruit produc-
tion of Nashi pear (Pyrus serotina) was found also by Klinac et al. (1991) due to hy-
drogen cyanamide application with no adverse effect on fruit weight and quality.

5. Fruit characters

Data presented in Table 3 indicate that fruit specific gravity had slightly in-
creased than in the control due to Dormex treatment at 3%, whereas no significant
differences between specific gravity of the other treatments and the control were
observed. Concerning fruit diameter, all treatments slightly decreased fruit diame-
ter than in the control. Such decrease can be attributed to the high yield obtained.
These results are in harmony with the findings of Kinac et al. (1991) on pear who
attributed the differences that occurred in fruit weight and quality to the date of hy-
drogen cyanamide application, concentration and cultivar. In addition all treatments
significantly reduced fruit firmness than in the control (Table 3). The least value ob-
tained during both seasons was that with 3% Dormex.

Data of the effect of different breaking agents on total soluble solids are sum-
marized in Table 3. Treatments of GA3, KNO3 Dormex at 2% and 3% increased per-
centages of total soluble soilds in fruit juice, while no effect was noticed with the
other treatments. The highest percentage of T.S.S. was realized with 3% Dormex
treatment. Thiourea at 1% and Dormex at 2% and 3% treatments reduced juice
acidity than in the control with no significant differences. Such results were also
revealed by Mokhtar, et al. (1994) on three Asian pear cultivars who found that
T.S.S. was increased, while juice acidity and flesh firmness were reduced in some
casesdue to hydrogen cyanamide application.



(gwo) awnjoA / (B) aybiom = (Kaisusp) Anaesd oyloadg = 1B *dg

‘S'N (01 40) oLo 800 ¥0'0 'S'N 90 L'0 S0°0 €00 %S 18 °Q'S™]
20 0oL '8 vy ¥6'0 920 '8 96 82’ 960 |043u0)
6L°0 €0L 8'2 98'¢ L6°0 2€0 L8 '8 LO¥ ¥6°0 % XouuoQg
120 oLl 8'9 80'% 00°L 92'0 ¥'6 '8 r4 4 Lol %EONY
8L'0 80l '8 20t S6°0 §2°0 €6 8'8 oLy 96°0 %1 BaJnowy ]
- €2°0 90l S'8 86'E 26'0 ¥2'0 L'6 v'6 SOy v6°0 %EONN
m 91’0 2oL €L oLy S6°0 8L'0 0'6 98 9Ly 960 %1 BaInojy |
8 020 00l €2 06'€ 260 ¥2°0 08 S'8 484 960 §°0 ealnoiy .
o vzo | sol 98 z6c | o060 | 220 €6 26 | 90t | ¥6'0 | wdd o9z svo
M (eyour [ (wo) (eyour | (wo)
F; 9 | &) /) | serpwerp | (EWI/B)|  (g) ) | /a0 |serewerp | (Ewd/6)
Auppy | s's'L | sseuwud| awnig | 4B'dS | Aupoy | vsstL | sseuwny| wnyy | u6°dS
usweal |
9661 9661

312

's99.4} lead ,91u0037, 4O Mljenb iy uo sjuabe Bupjealq ASUBLLIOP JO 398443 '€ 9|qel



RESPONSE OF PEAR TREES TO DORMANCY BREAKING AGENTS 313

REFERENCES

*1. Association of Official Agricultue Chemistry (A.0.A.C). 1960. Official Methods of

Analysis. 4th Ed. Washington, PP. 832.

. Blommaret, K.L.J. 1965. The use of Thiourea as rest breaking spray for control-
ling prolonged rest of peach buds. S.Sfr. Agr. Sci. 8: 1171-1172.

. Erez, A. 1987. Chemical control of bud break. Hort Science, 22 (6) 1240-1243.

- Erez, A, S. Lavee and R.M. Samish. 1971. Improved methods for breaking rest in
the peach and other deciduous fruit species J. Ame. Soc. Hort. Sci. 96 : 519-522.

. Fuchigami, L.H., C.L. Weiser, K. Kobayshi, R. Timmis and L.V. Custa. 1982. A de-
gree growth stage (GS) model and cold acclimation in temperate woody plants. P.
93-116. In P.H. Li and A. Sakai (eds.). Plant cold hardiness and freezing stress.
Vol. 2. Academic, New York.

. Hatch, A.H. and D.R. Walker. 1969. Rest intensity of dormant peach and apricot
leaf buds as influenced by temperature. Cold hardiness and respiration. J. Amer.
Soc. Hort. Sci. 94: 304-307.

- Hermano, F.G., T.T. Vargas, J.F. Benek and G.R. Edwards. 1987. Apple and peach-
es in tropical high lands of the Philippins. Acta Horticulture, No. 199, 63.

. Hull, J. Ir,, and L.N. Lewis. 1952. Response of one year old cherry and mature
bearing cherry, peach and apple trees to gibberellin. J. Amer. Soc. Hort. Scl. 74:
93-100.

. Jorge, H.S., L.H. Fuchigami and T.H. chen. 1992. Hydrogen cyanamide-induced
budbreak and phytoxicity in "Red haven" peach buds. Hort. Science 27 (8): 874-
876.

10. Klinak, D.J., H.R. Rohitha and J.C. Peveral. 1991. Use of hydrogen cyanamide to

improve flowering and fruit set in Nashi (Pyrus serotina Rehd.). New Zealand
Jour. of Crop and Hort. Sci. Vol. 19: 87-94,

11. Mansour, N M., A. d. Shaltout, and G.R. Stino. 1986. Response of some peach

cultivars to several dormancy breaking agents. J. Agric. Sci. Mansoura Univ. 11
(3): 1207-1216.

12. Mokhtar, H., E.M. El-Fakharani and R.G. Stino. 1994. Effect of hydrogen cyana-

mide on flowering, yield and fruit quality of some Asian pear cultivars grown in
Egypt. Egypt. J. Appl. Sci., 9 (3): 159-170.



314 BAHLOOL, S. EL-DIN et al.

13.

14.

1.5;

16.

17.

18.

19.

20.

North, M.S., Zyl-E-J-Van, Sadie, A. and E.J. Van-zel. 1993. Effect of hydrogen
cyanamide on bud break, flowering and yield in almond (Prunus amygdalus
Batsch). Deciduous Fruit Grower, 43, (7) : 245-247.

Richardson, E.A., S.D. Seeley, and D.R. Walker. 1974. A model for estimating
the completion of rest for "Redhaven’ and "Elberta" peach trees. Hort Science.
9: 331-332.

Shaltout, A.D. and G.R. Unrath. 1983. Effect of some growth regulators and nu-
tritional compounds as substitute for chilling of "Delicious' apple leaf and flower
buds. J. Amer. Soc. Hort. Sci. 108 (6): 898-901.

Snedecor, G.W. and W.G. Cochran. 1972. Statistical Methods. 6th Ed. lowa State
Univ. Press, Ames. lowa.

Stino, R.G. 1987. Effect of some chemicals on defoliation and floral bud activity
of "LeConte" pear trees. M.Sc. Thesis. Faculty of Agric., Cairo Univ.

Stino, R.G. 1997. Response of Anna apple trees to some treatments with Hydro-
gen Cyanamide, mineral oil and their combinations during the dormant season.
Egypt. J. Hort. 24, No. 1, PP 43-57.

Walker, D.R. 1970. Growth substances in dormant fruit bud and seeds. Hort. Sci.
5: 414-417.

Wolak, R.J. and G.A. Couvillan. 1976. Time of thiourea-KNO3 application on the
requirement and bud development in "Loring" peach. Hort. Sci.11 (4): 400-402.



314 BAHLOOL, S. EL-DIN et al.

13.

14.

1.5;

16.

17.

18.

19.

20.

North, M.S., Zyl-E-J-Van, Sadie, A. and E.J. Van-zel. 1993. Effect of hydrogen
cyanamide on bud break, flowering and yield in almond (Prunus amygdalus
Batsch). Deciduous Fruit Grower, 43, (7) : 245-247.

Richardson, E.A., S.D. Seeley, and D.R. Walker. 1974. A model for estimating
the completion of rest for "Redhaven’ and "Elberta" peach trees. Hort Science.
9: 331-332.

Shaltout, A.D. and G.R. Unrath. 1983. Effect of some growth regulators and nu-
tritional compounds as substitute for chilling of "Delicious' apple leaf and flower
buds. J. Amer. Soc. Hort. Sci. 108 (6): 898-901.

Snedecor, G.W. and W.G. Cochran. 1972. Statistical Methods. 6th Ed. lowa State
Univ. Press, Ames. lowa.

Stino, R.G. 1987. Effect of some chemicals on defoliation and floral bud activity
of "LeConte" pear trees. M.Sc. Thesis. Faculty of Agric., Cairo Univ.

Stino, R.G. 1997. Response of Anna apple trees to some treatments with Hydro-
gen Cyanamide, mineral oil and their combinations during the dormant season.
Egypt. J. Hort. 24, No. 1, PP 43-57.

Walker, D.R. 1970. Growth substances in dormant fruit bud and seeds. Hort. Sci.
5: 414-417.

Wolak, R.J. and G.A. Couvillan. 1976. Time of thiourea-KNO3 application on the
requirement and bud development in "Loring" peach. Hort. Sci.11 (4): 400-402.



RESPONSE OF PEAR TREES TO DORMANCY BREAKING AGENTS 315

O9Seall s yualIl ol gLl Gaa sl oSl g 508 Hla i Gilasiw]
Sl Ll s i A sals (ol Jsles ool o3ka
B5uall = el 5 &gl 5850 = Gotlend) &5y agae

SBLRIL Sotladl e gay Taaay B aill eyl (5588 Sl e Tl jull 238 o sal

e Yo 5255 eyl paan ST 5l ol 5B Ll (B )l cd) s L oall
7Y 52850 a5 90 = /Y 5aS50 pennlgadl el = 70 01,0 (3aS50 by sat - el 3
M 31l e S el AR 2 s Bl AT iloalall aomviial w3y o/ < s
2SS Al ol LaS 78 /Y 50850 S gl pladi] Lo Ladlel wulS s G pasdl cawys
oSl Walae s LaS e sl (Mo Tkl e Topuddlls Tupa sl pel ol o NS 35
ALl pran i a3y Lassa 70 o8 pyssealSipall 555 77 Laloa (315 Latill i ulas 01 7Y
Lo Gl Lt slialls pasias Laady LyssS 7., 0 Uabawa ae Lasd Jyuaall 3505 ()
Lolall sl s (33005 g Tdbally HLAT 503 (8 caih (aLAS] Sua Glad! e)labeal

Losina 158t Sl 3 Tyl Tous L3405 pacy Luslall



