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Abstract- Although, grapevines do not have a high chilling requirement, its
fulfillment is critical for normal development of the vines. In tropical and
subtropical regions such as Farrashband, in the south of Iran, there is no
adequate winter chilling to release bud dormancy in grapevines. So it is
necessary to consider the effect of chemical dormancy–breaking agents on
bud dormancy. In the present research an aqueous solution of dormex (3.5
and 7% , v/v), volk oil (3.5 and 7% , v/v) and potassium nitrate (1.5 and 3%
, w/v) were sprayed at two separate dates (26th Jan. and 11th Feb. 2007) on
pruned canes of vines in Farrashband region, Fars province, Iran. Results
indicated that the application of dormancy-breaking chemicals in the first
spray was more effective than that of the second date with respect to
advancing budbreak as well as flowering. Dormex (3.5%) and KNO3 (1.5%)
were found to be more effective than other treatments. The highest cluster
weight was obtained in dormex (3.5%) and KNO3 (3%). Dormancybreaking chemicals and time of application had little effect on TSS, total
acid and the vitamin C of ripened fruits. In general, dormancy-breaking
agents and time of application positively affected advancing budbreak as
well as flowering as a result of increased yield. In warm climates where the
amount of chilling is not sufficient, the application of dormancy-breaking
chemicals (Dormex, KNO3, Volk oil) at the proper time may overcome bud
dormancy.
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INTRODUCTION
Although the Vitis vinifera is assumed to have originated in moderate climates, it has
also been well established in warm sub-tropical regions from ancient times (10). On
the other hand, global warming will cause the extension of the conditions of warm
climates toward temperate zones in the near future. The most important problem
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related to the cultivation of grapevines in subtropical regions is considered to be the
lack of adequate chilling.
Compared to many other deciduous fruit crops, grapevines require relatively
little exposure to chilling to terminate rest. Previous studies indicate that the chilling
exposure necessary for normal bud growth ranges between 50 and 400 h at
temperatures ≤ 7oC (2 and 3). Erratic and/or delayed budbreak, decreased shoot and
cluster numbers per vine, and poor uniformity of fruit development are commonly
reported in regions where grapevines suffer from inadequate winter chilling (9 and 10).
Many dormancy-breaking agents such as mineral oils, dinitro-orthocresol
(DNOC) and thiourea have only a weak or no effect on grapevine bud opening (11).
On the other hand, hydrogen cyanamide, H2CN2, commercially known as dormex
which was originally developed for breaking dormancy in grapevines, is most
efficient (9). The mechanism by which dormex exerts its dormancy-breaking effect is
not clear, but it has been shown to inactivate catalase enzyme in grape buds shortly
after its application (12), leading to the accumulation of hydrogen peroxide and the
development of oxidative stress (12 and 13). Studies by Smit (17) and George &
Nissen (5) have shown that dormex can induce earlier and more uniform budbreak on
grapevines. The time of dormex application is critical; early application of dormex
may advance fruit maturity by 2-6 weeks. This advancement can be useful in warm
climates, where double cropping of grape is considered.
Under mild winter climatic conditions, similar to that of the Farrashband
region in the south of Fars province in Iran, problems arise because the grapevines
enter dormancy and then without adequate winter chilling, fail or partially fail to
release dormancy, with delayed budbreak and greatly reduced flowering and
cropping. In warm regions, a considerable number of grapevine buds fail to grow due
to insufficient winter chilling.
Dormex was also reported to be effective in stimulating budbreak of peach
(4), apple (6) and pistachio (15).
The effects of hydrogen cyanamid, volk oil and potassium nitrate for breaking
the dormancy of table grapevines in sub-tropical Iran have not been previously
reported. The aim of this study was to evaluate the effects of the before mentioned
dormancy-breaking chemicals on breaking flower buds and yield improvement of
table grapes, ‘Askari’ cultivar.
MATERIALS AND METHODS
Experiment Site and Materials
The experiment was carried out in Farrashband region, south of Fars province, Iran.
Farrashband is located 127 km south-west of Shiraz with a longitude of 52o 5َ, 28o 52َ
latitude and elevation of 750 m above mean sea level. The climatic condition is arid
with a mean annual rainfall of 250-300 mm, mainly in autumn and winter.
Dormant canes of 5 year-old ‘Askari’ vines were pruned to three buds on each
cane 10 days before the first application of chemicals, to allow the healing of cuts.
The vines were arranged with 3 m between rows and 2.5 m between vines within the
rows. Control vines were also pruned at the same time. Dormex, a commercial
formulation of hyderogen cyanamide (49% a.i. SKW Co., Germany) at the rate of 3.5
and 7%, volk oil at the rate of 3.5 and 7% (v/v) and potassium nitrate with a
concentration of 1.5 and 3% (w/v) were applied on two separate dates, 26th Jan. and
11th Feb.2007.Vines were sprayed to the run-off point (approx. 200 ml per vine).
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Control vines were simultaneously sprayed with distilled water. The experiment was
arranged as a completely randomized block design, with 7 treatments (each date) and
4 replications (56 vines for both dates).
Measurements
Following spraying, the time taken for bud break and flower opening were recorded.
At the harvest time the number of clusters per vine, weight of clusters, yield (kg per
vine), size and weight of berries were recorded. The qualitative characteristics of the
fruit such as vitamin C, total soluble solids (TSS) and total acid were also measured.
Vitamin C was determined by titration with indophenols (18) and expressed as mg
vitamin C per 100 ml juice. TSS was measured by a refractometer. Acidity was
determined by titration of fruit juice with 0.1 N NaOH and expressed as mg acid in
100 ml juice.
The data were statistically analyzed using MSTATC software and means were
compared by Duncan's new multiple range test (DNMRT).

RESULTS AND DISCUSSION
Budbreak and Flowering
Overall application of dormancy-breaking chemicals on 26th Jan. 2007 (1st
application) were more effective than the application on 11th Feb. 2007 (2nd date)
on advancing budbreak and flowering (Table 1). The application of dormex (3.5%)
and KNO3 (1.5%) on the 1st date significantly advanced bud break and flowering
compared to controls and other treatments (Table 1). The results suggest that dormex
was effective in overcoming dormancy in partially chilled grapevines. Also the time
of application and concentrations of dormex affected bud break and flowering time.
Timing is a function of the dormancy stage of buds (16). George and Nissen (5)
reported that under warm subtropical conditions, hydrogen cyanamide had the
potential to advance bud break and flowering. Potassium nitrate and volk oil act as
rest-breaking chemicals. Rahemi & Asghari (15) reported that dormex, potassium
nitrate and volk oil alone or their combinations had a positive effect on advancing
bud break and yield of pistachio trees in subtropical regions of Iran. Botelho et al. (1)
reported that garlic extract (1.5 and 3%) and hydrogen cyanamide (1.5%) improved
and advanced up to 70% bud sprouting after 35 days for chilled and non-chilled
grapevine cuttings.
Yield
Bunch production and yield of treated vines at the first date application were
significantly greater than that of the 2nd date treated and untreated vines (Table 1).
Volk oil at 7% (first date) produced the greatest number of cluster and yield (8.3 kg
per vine). However, dormex at 3.5% and KNO3 at 3% had the highest cluster weight
of, 94.31 and 94.8 g, respectively (Table 1).
Second date application of treatments was less effective and produced lower
yield as compared with the first application. Dormex at 3.5% (2nd date) had the
lowest cluster weight and yield (Table 1).
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Table 1. Effect of dormex, KNO3 and volk oil on the time of bud break and yield of grapevine
Treatments

Budbreak
(d fter 1st
spray)

Flowering
(d after 1st
spray)

Yield
(kg per vine)

No. of cluster
per vine

Weight of
cluster (g)

26 Jan. 2007
Control
53.0 d*
66.17 e
3.07 cde
41.99 g
73.13 c
Dormex 3.5%
34.5 n
60.00 i
5.09 bc
53.99 ef
94.31 a
Dormex 7%
40.5 k
57.00 k
4.00 bcde
48.00 fg
83.52 b
KNO3 1.5%
38.0 m
61.25 h
4.28 bcde
63.10 bc
67.96 cd
KNO3 3%
38.5 l
55.0 l
5.40 b
57.00 cde
94.80 a
Volk oil 3.5%
46.25 i
58.00 j
4.92 bcd
61.06 cd
80.61 b
Volk oil 7%
48.0 i
61.50 g
8.30 a
132.10 a
62.85 d
11 Feb. 2007
Control
50.5 g
66.67 d
2.85de
44.84 g
63.70 d
Dormex 3.5%
52.0 f
65.50 f
2.67 e
68.12 b
39.30 f
Dormex 7%
55.2 c
68.25 c
2.86 de
55.32 de
51.75 e
KNO3 1.5%
50.2 h
65.50 f
2.82 de
54.18 ef
52.10 e
KNO3 3%
52.5e
71.00 a
3.21 bcde
43.56 g
73.72 c
Volk oil 3.5%
57.5 a
70.25 b
3.79 bcde
61.13 cd
62.02 d
Volk oil 7%
56.0 b
65.50 f
2.94 cde
56.15 de
52.40 e
* Means followed by the same letters in each column are not significant at 5% probability using
DNMRT

Dormex at 3.5% (first date) and volk oil at 3.5% (second date) produced the greatest
berry diameter, length and weight (Table 2). Significant differences were observed
between the time of application and yield. Rahemi & Asghari (15) reported that
depending on the application date dormex increased yield of pistachio trees. George
and Nissen (5) have shown that dormex can produce a greater number of shoots per
spur and a higher number of bunches per shoots on spur. The effect of these
chemicals on increasing yield was similar to the results obtained by Kuden et al. (8)
in pistachio, Jackson and Bepete (6) and Jacobs et al. (7) in apple and Perez and Lira
(13) in grapevine.
Fruit Quality
Dormancy-breaking chemicals and time of application had little effect on TSS, total
acid and vitamin C of grapes. KNO3 at 1.5 and 3% (first date) had significantly
greater TSS as compared to other treatments and controls (Table 3). KNO3 at 1.5%
and volk oil at 7% (second date) produced the lowest TSS. Untreated vines produced
fruits that had the greatest vitamin C (Table 3), however all treatments (both dates)
reduced vitamin C when compared with untreated vines. KNO3 at 3% and volk oil at
7% (second date) had the highest total acid.
Powell (14) reported that dormex at 2, 3 and 4% by volume had no significant
effect on TSS content of mature kiwifruit.
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Table 2. Effect of dormex, KNO3 and volk oil on berry property of grapevine
Treatments
26 Jan. 2007
Control
Dormex 3.5%
Dormex 7%
KNO3 1.5%
KNO3 3%
Volk oil 3.5%
Volk oil 7%
11 Feb. 2007
Control
Dormex 3.5%
Dormex 7%
KNO3 1.5%
KNO3 3%
Volk oil 3.5%
Volk oil 7%

Berry diameter
(cm)

Berry length
(cm)

Berry
weight (g)

L/D

1.20 e*
1.35 a
1.10 bcde
1.14 abcd
1.24 abc
1.06 cde
1.28 abc

1.43 bcd
1.80 a
1.34 cde
1.32 cde
1.50 bc
1.36 bcde
1.40 bcde

1.18 c
1.94 a
0.94 cd
1.09 c
1.48 b
0.98 c
1.62 b

1.19 cd
1.33 b
1.22 bcd
1.16 cd
1.21 bcd
1.28 bc
1.10 d

0.87e
1.17 abcd
1.10 bcde
1.08 bcde
1.32 ab
1.35 a
0.98 de

1.42 bcd
1.40 bcde
1.29 cde
1.20 de
1.60 ab
1.59 ab
1.16 e

1.18 c
1.16 c
1.07 c
0.92 cd
1.63 b
1.76 ab
0.66 d

1.64 a
1.20 bcd
1.18 cd
1.11 d
1.21 bcd
1.18 cd
1.18 cd

* Means followed by the same letters in each column are not significant at 5% probability using
DNMRT

Table 3. Effect of Dormex, KNO3 and volk oil on vitamin C, TSS and TA of grapes
Vit. C
TSS
Total acid
Treatments
(mg/100 ml Juice)
(%)
(mg/100 ml Juice)
26 Jan. 2007
Control
5.10 a*
15.23 b
1.40 ef
Dormex 3.5%
4.05 bcd
13.30 f
1.70 cd
Dormex 7%
3.48 cde
14.23 de
1.75 c
KNO3 1.5%
3.04 e
16.23 a
1.78 c
KNO3 3%
3.55 cde
16.17 a
1.25 fg
Volk oil 3.5%
3.15 e
14.00 e
1.20 fg
Volk oil 7%
4.78 ab
13.20 f
1.85 bc
11 Feb. 2007
Control
4.79 ab
15.47 b
1.65 cd
Dormex 3.5%
3.59 cde
15.25 b
1.35 ef
Dormex 7%
3.26 de
14.42 cd
1.50 de
KNO3 1.5%
3.39 cde
12.25 g
1.30 efg
KNO3 3%
3.09 e
14.76 c
2.15 a
Volk oil 3.5%
3.40 cde
15.14 b
1.10 g
Volk oil 7%
4.19 bc
12.14 g
2.00 ab
* Means followed by the same letters in each column are not significant at 5% probability using
DNMRT

CONCLUSION
In general, dormancy-breaking agents and time of application positively affected
advancing budbreak, flowering and yield. In warm climates where chilling is not
sufficient, the application of dormancy-breaking chemicals (dormex, KNO3, volk oil)
in proper time can overcome bud dormancy.
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ﺑﺮﻃﺮف ﮐﺮدن ﺧﻔﺘﮕﯽ زﻣﺴﺘﺎﻧﻪ اﻧﮕﻮر در ﻣﻨﺎﻃﻖ ﮔﺮم ﺑﻪ وﺳﯿﻠﻪ ﻣﻮاد
ﺷﯿﻤﯿﺎﯾﯽ ﺑﺮ ﻃﺮف ﮐﻨﻨﺪه ﺧﻔﺘﮕﯽ
ﺳﻌﯿﺪ ﻋﺸﻘﯽ ،**١ﻣﺠﯿﺪ راﺣﻤﯽ *١و اﮐﺒﺮ ﮐﺮﻣﯽ*١
 ١ﺑﺨﺶ ﻋﻠﻮم ﺑﺎﻏﺒﺎﻧﯽ ،داﻧﺸﮑﺪه ﮐﺸﺎورزي ،داﻧﺸﮕﺎه ﺷﯿﺮاز ،ﺷﯿﺮاز ،ﺟﻤﻬﻮري اﺳﻼﻣﯽ اﯾﺮان
ﭼﮑﯿﺪه -اﮔﺮﭼﻪ اﻧﮕﻮر ﻧﯿﺎز ﺳﺮﻣﺎﯾﯽ ﺑﺎﻻﯾﯽ ﻧﺪارد ،اﻣﺎ ﺗﺎﻣﯿﻦ آن ﺑﺮاي رﺷﺪ ﺑﻬﯿﻨﻪ ﺣﯿﺎﺗﯽ اﺳﺖ .در ﻣﻨﺎﻃﻖ ﮔﺮﻣﺴﯿﺮ و
ﻧﯿﻤﻪ ﮔﺮﻣﺴﯿﺮ از ﺟﻤﻠﻪ ﺟﻨﻮب اﯾﺮان ،ﺳﺮﻣﺎي ﮐﺎﻓﯽ ﺑﺮاي ﺑﺮﻃﺮف ﮐﺮدن ﺧﻔﺘﮕﯽ ﺟﻮاﻧﻪ اﻧﮕﻮر وﺟﻮد ﻧﺪارد .ﺑﻨﺎﺑﺮاﯾﻦ
ﺑﺮرﺳﯽ اﺛﺮ ﻣﻮاد ﺷﯿﻤﯿﺎﯾﯽ ﺑﺮﻃﺮف ﮐﻨﻨﺪه ﺧﻔﺘﮕﯽ ﺿﺮوري اﺳﺖ .در اﯾﻦ ﭘﮋوﻫﺶ دورﻣﮑﺲ ) ٣/۵و ،(٧%روﻏﻦ وﻟﮏ
) ٣/5و  (٧٪و ﻧﯿﺘﺮات ﭘﺘﺎﺳﯿﻢ ) ١/۵و (٣%در دو زﻣﺎن )  ۵و  ٢٠ﺑﻬﻤﻦ ﻣﺎه( روي ﺑﻮﺗﻪ ﻫﺎي اﻧﮕﻮر ﻫﺮس ﺷﺪه در
ﻣﻨﻄﻘﻪ ﻓﺮاﺷﺒﻨﺪ ﻣﺤﻠﻮل ﭘﺎﺷﯽ ﺷﺪﻧﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎن داد ﮐﻪ ﮐﺎرﺑﺮد ﻣﻮاد ﺷﯿﻤﯿﺎﯾﯽ ﺑﺮﺟﻠﻮ اﻧﺪاﺧﺘﻦ ﺷﮑﻔﺘﻦ ﺟﻮاﻧﻪ و
ﮔﻠﺪﻫﯽ در زﻣﺎن اول ﺑﺴﯿﺎر ﻣﻮﺛﺮﺗﺮ از زﻣﺎن دوم ﺑﻮد .دورﻣﮑﺲ در ﻏﻠﻈﺖ  ٣/۵%و ﻧﯿﺘﺮات ﭘﺘﺎﺳﯿﻢ در ﻏﻠﻈﺖ ١/۵ %در
اﯾﻦ ﻣﻮرد ﺑﺴﯿﺎر ﻣﻮﺛﺮﺗﺮ از ﺳﺎﯾﺮ ﺗﯿﻤﺎرﻫﺎ ﺑﻮدﻧﺪ .دورﻣﮑﺲ  ٣/۵%و ﻧﯿﺘﺮات ﭘﺘﺎﺳﯿﻢ ٣%ﺑﯿﺸﺘﺮﯾﻦ وزن ﺧﻮﺷﻪ را اﯾﺠﺎد
ﮐﺮدﻧﺪ .ﻣﻮاد ﺷﯿﻤﯿﺎﯾﯽ و زﻣﺎن ﮐﺎرﺑﺮد اﺛﺮ ﮐﻤﯽ ﺑﺮ ،TSSاﺳﯿﺪ ﮐﻞ و وﯾﺘﺎﻣﯿﻦ ث اﻧﮕﻮر داﺷﺘﻨﺪ .ﺑﻪ ﻃﻮر ﮐﻠﯽ ،ﻣﻮاد
ﺷﯿﻤﯿﺎﯾﯽ و زﻣﺎن ﮐﺎرﺑﺮد ﻫﻢ اﺛﺮ ﻣﺜﺒﺘﯽ ﺑﺮﺟﻠﻮ اﻧﺪاﺧﺘﻦ ﺷﮑﻔﺘﻦ ﺟﻮاﻧﻪ و ﮔﻠﺪﻫﯽ داﺷﺘﻨﺪ و ﻫﻢ ﻋﻤﻠﮑﺮد را اﻓﺰاﯾﺶ
دادﻧﺪ .در ﻣﻨﺎﻃﻖ ﮔﺮم ﮐﻪ ﻣﯿﺰان ﺳﺮﻣﺎ ﮐﺎﻓﯽ ﻧﯿﺴﺖ ﮐﺎرﺑﺮد ﻣﻮاد ﺷﯿﻤﯿﺎﯾﯽ ﺑﺮﻃﺮف ﮐﻨﻨﺪه ﺧﻮاب )دورﻣﮑﺲ ،ﻧﯿﺘﺮات
ﭘﺘﺎﺳﯿﻢ و روﻏﻦ وﻟﮏ( در زﻣﺎن ﻣﻨﺎﺳﺐ ﻣﯽ ﺗﻮاﻧﺪ ﺧﻔﺘﮕﯽ ﺟﻮاﻧﻪ را ﺑﺮﻃﺮف ﮐﻨﺪ.
واژه ﻫﺎي ﮐﻠﯿﺪي :ﺑﺮﻃﺮف ﮐﻨﻨﺪه ﺧﻮاب ،ﺳﺮﻣﺎي زﻣﺴﺘﺎﻧﻪ ،ﻣﻮاد ﺷﯿﻤﯿﺎﯾﯽ ،ﻧﯿﺎز ﺳﺮﻣﺎﯾﯽVitis vinifera ،

*ﺑﻪ ﺗﺮﺗﯿﺐ اﺳﺘﺎدﯾﺎر ،اﺳﺘﺎد و داﻧﺸﺠﻮي دﮐﺘﺮي ﺑﺨﺶ ﻋﻠﻮم ﺑﺎﻏﺒﺎﻧﯽ
** ﻣﮑﺎﺗﺒﻪ ﮐﻨﻨﺪه
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