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EFFECT OF DORCY ON BUD BEHAVIOR,YIELD AND FRUIT
QUALITY OF THOMPSON SEEDLESS GRAPES .

El-Mogy,M.M.; S.S.EL-Shahat and M.H.Rizk
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ABSTRACT

This study was conducted during 2000 and 2001 seasons on Thompson
Seedless grapevine grown in clay loam soil to examine the effect of spraying Dorcy
(49% hydrogen cyanamide) at 2%,4% or 5% on two dates (10" of Jan. and 1% of
Feb). These treatments were carried out to study the effect of Dorcy on bud behavior,
yield and fruit quality.

Results showed that spraying Dorcy on the 10" of Jan gave earliness in the
beginning of bud burst by about 21 and 24 days compared with the control during the
two seasons. Bud burst percentage reached about 50% as a result of Dorcy spraying
on 10" of Jan by about 18E24 days than the control and by about 6,7 days than the
Dorcy treatments on the 1% of Feb. during the two seasons of study respectively. All
applications hastened bud burst, fertility and leaf area. Number of bunches per vine,
bunch weight and length were increased and lead to increase yield per vine by about
34.2 and 33.7% over the control during the two seasons of study respectively when
vines were sprayed with Dorcy at 5% on 1* of Feb.

Fruit quality (berry weight,size, T.5.5,T.S.S acid ratio and total sugar) and total
carbohydrates were increased by all treatments while the acidity was decreased.

INTRODUCTION

Under the Egyptian weather conditions, insufficient chilling hours in
winter delay leaf drop; Moreover many buds remain dormant, furthermore
blooming period is extended for a long time. Therefore using dormancy
breaking agents is a must. Dorcy (hydrogen cyanamide) is one of the plant
growth regulators which lead to earlier and more uniform bud burst,earlier
fruit setting and early fruit ripening( Lin et a/ 1983 and Schulman et a/ 1983
)-The effectiveness of this chemical depend on the rate and time of
application, stage of bud development,post application temperatures and
amount of chilling accumulated (Erez,1971 ;Erez ,1979 and Schulman et al
1986).

This investigation aimed to study the effect of Dorcy applied at different
concentrations and different dates during the dormant season after winter
pruning on Thompson Seedless grapevines.

MATERIAL AND METHODS

The present study was carried out during 2000 and 2001 seasons in a
private vineyard located in Besindila, Dakahlia governorate.Thompson
Seedless grapevines of 15 year-old were grown in a clay loam soil at 2x3
meters apart and cane trained. The vines received the normal agricultural
practices as in the commercial grape orchards under Dakahlia conditions.
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Vines were pruned during the first week of Jan 2000 and 2001 leaving 72
buds/vines.

During each season 63 vines of almost similar vigour were selected and
arranged in randomized block design 3 vines were selected at random and
replicated 3 times to receive of the following treatments:-

1- Control (sprayed with water and Triton at 0.1%).

2- Dorcy 50 ( hydrogen cyanamide,(H2CN2) 49% ) at 2% at 10 January.
3- Dorcy 50 at 4% on the 10" of January.

4- Dorcy 50 at 5% on the 10" of January.

5- Dorcy 50 at 2% on the 1% of February.

6- Dorcy 50 at 4% on the 1* of February.

7- Dorcy 50 at 5% on the 1* of February.

The canes of each vine were sprayed with half liter of the assigned
solution to be completely witted and Triton at 0.1% was add to the solution.

The following parameters were considered to evaluate the effect of
different treatments:-

1- Bud behavior:

The effect of Dorcy 50 on the dynamics of bud burst percentage was
studied by recording the bud burst percentage every three days from the
beginning of bud burst. Moreover, the number of bursted buds on one year
old canes and the number of clusters per vine were recorded, the percentage
of bud burst and fertility were calculated as follows:-

Bud burst % = Bursted bud / total number of buds per

Vine X 100.
Fertility% =number of clusters per vine / total number of Buds per
Vine left at pruning time X 100.

2- Leaf area :-
The leaf area was measured in the middle part of the shoot during the
first week of July according to (Jain and Misra,1966).

3- Number of bunches and yield :-
At harvest time, ( the end of July) bunches were picked in each
season.The total number of bunches and their weights were recorded .

4- Bunch quality and berry characteristics :-

At harvest time, samples of 27 bunches per each treatment were taken to
determine the following data :-
1- Average bunch weight in gms.
2- Average bunch length in cms.
3- Average bunch wide in cms.

From each treatment, three samples each containing loo berries were
used for physical and chemical determinations : berry weight, volume and
diminsion, percentage of the total soluble solids titratable acidity, T.SS. acid
ratio and total sugars. Samples of one year old canes which bore bunches
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were collected at winter pruning (one per each vine) the and total
carbohydrates (%) were determined according to the method described by
Plumer (1971).

The data obtained were statistically analyzed as a randomized complete
block design according to Snedecor and Cochran (1967).

RESULTES AND DISCUSSION

BUD behavior :-
Dynamics of bud burst percentage:-

Data presented in Figs(1and2) show that all treatments used hastened
the beginning of bud burst than the untreated ones. Moreover, Dorcy at 2 , 4
or 5 % concentration sprayed on the 10" of Jan. gave earliness in the
beginning of bud burst by about 18-21 days in the first season and 21-24
days in the second one compared to the control. It is also clear that Dorcy
treatments on the 10™ of Jan. were superior than the other Dorcy applications
on the 1* of Feb with about 9 and 12 days in the first and second season
respectively .

Bud burst percentage reached about 50% as a result of Dorcy
applications on the 10™ of Jan. by about 18,24 days than the control and by
about 6,7 days than the Dorcy treatments on the 1% of Feb. during the two
seasons of the study, respectivelly earliness in bud burst with Dorcy
(hydrogen cyanamide H2CN2) applications may be due to its role in
increasing the rate of respiration,measured as CO2 evaluation and by
reducing catalase activity as mention by Shulman et al (1983). Similar effects
were reported by Williams (1987), Zelleke et al (1989), Poni et al
(1990),Mancillay (1996), Sallam (1997) and EL-Shahat et al (2002) .

Bud burst percentage :-

It is clear from Table(1) that Dorcy applications at the two of application
dates and the three concentrations used had resulted in a significant increase
in bud burst. Furthermore, Dorcy application at 5% on the 1 of Feb. gave the
most pronounced effect in this respect compared to the other treatments or
the control. These results may be due to Cyanide and Cyanamide which are
known to inhibit catalase enzyme and promote mitochondrial respiration(
Taylorson and Hendriks, 1997) and Shulman et al (1983). Both compounds
contain the very reactive C=N group which reacts with the enzyme-Fe of
catalase thus inhibiting the H202 decomposition which is poisonous to plant
cells ( Hendricks and Taylorson , 1975) .

Bud fertility :-

It is clear that spraying vines with Dorcy on the 10" of Jan. and the 1% of
Feb. significantly increased bud fertility in comparison with the control.
Moreover, the highest values in this respect were obtained from vines treated
with Dorcy at 5% on the 1® of Feb. These results agree with those found by
Poni et al (1990);Miele (1991); Tourky et a/ (1995) and Sallam (1997).
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Leaf area :-

As shown in Table (1), it is evident that spraying vines with Dorcy was
very effective in increasing the leaf area as compared to the control. Dorcy at
5% on the 10" Of Jan. surpassed the other ones in increasing the leaf area.
These results are in
agreement with Tourky et al (1995) and Sallam (1997).

Table (1): Effect of Dorcy 50 applications on percentage of bud
burst , bud fertility and leaf area of Thompson Seedless
grapes during 2000 and 2001 seasons.

Bud burst% | Bud fertility% | Leaf area (cm2)

2000 | 2001 | 2000 | 2001 2000 2001

Treatments

Control 614 | 623 | 22.9 231 76.29 78.75

Dorcy 2% on the 10" of Jan 638 | 653 | 522 274 80.16 83.07

Dorcy 4% on the 10" of Jan 68.1 | 70.0 | 286 295 | 8617 | 87.22

Dorcy 5% on the 10" of Jan 729 | 734 | 291 30.0 | 8745 | 88.84

Dorcy 2% on the 1* of Feb 66.7 | 67.1 | 28.1 30.0 | 80.53 | 8279

Dorcy 4% on the 1* of Feb 80.5 | 81.0 | 343 35.2 | 84.03 | 87.13

Dorcy 5% on the 1% of Feb 824 | 833 | 356 35.7 | 8449 | 87.73

L.S.D at5% 214 | 1.28 2.21 2.44 3.19

Yield per vine :-

Data presented in Table(2) show that Dorcy applications significantly
increased yield per vine during both seasons. Dorcy at 5% on the 1% of Feb.
also produced a higher yield per vine than the other treatments used or the
check one,since this treatment gave 10.49% and 11.03kg during the two
seasons respectively.

Number of bunches per vine :-

Data presented in Table(2) show that number of bunches per vine took
almost similar trend in case of yield per vine.The increment of number of
bunches per vine due to Dorcy application at 5% on the 1* of Feb.were about
9 and 8 bunches per vine in both seasons respectively compared with
untreated vines.

Bunch weight :-

Data from Table(2) revealed that Dorcy applications at 4% and 5%
significantly increased bunch weight compared with the control in both
seasons.
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Table (2) : Effect of Dorcy 50 applications on yield, number of bunches,
bunch Weight and length of Thompson Seedless grapes
uring 2000 and 2001 seasons .

Berry weight| Berry size Berry length Berry

reatments (gm) (ml (cm) diameter(mm)
2000{2001| 2000 |2001|2000/2001{2000|2001
IControl 131 a5 -4 {5 AT 1 1 A9 1371120 | 120

Dorcy 2% on the 10™ of Jan 1441147 1.29 [1.28|1.44|146|1.24|1.25
Dorcy 4% on the 10™ Of Jan 165(1.67| 149 |1.50|1.51(1.52|1.28| 1.29
Dorcy 5% on the 10" of Jan 1.7111.76] 1.55 [1.53]1.4911.51|1.27]1.28
Dorcy 2% on the 1% of Feb 146 (151] 1.32 [1.33|1.51|1.44(1.24|1.24
Dorcy 4% on the 1% of Feb 1.7211.75( 1.54 |1.55(1.50|1.52|1.28 | 1.30
Dorcy 5% on the 1% of Feb 173 1.77) 1.56 .} 1.6611.50 | 1.67 | 1.2B/| 1.29
L.S.D at 5% 0.160.13| 0.15 |0.11(0.037/0.035| 0.03 |0.027

Bunch length :-

It is obvious from Table(2) that bunch length took similar trend to those
found with bunch weight.

From the above characters, it could be concluded that the effect of Dorcy
on increasing the yield per vine was gained through its effect on increasing
both number of bunches and its weight through increasing both bud burst and
fertility percentage which produced shoots bearing the clusters ( EL-Shaht
1992 ; Sallam , 1997). Our data are in harmony with those reported by Nir et
al (1988); Miele (1991) ; Ayaad (1992) ; EL-Sayed (1994) and Tourky et al
(1996).,they found that hydrogen cyanamide applications increased number
of bunches, bunch weight and yield than the untreated vines.

Berry weight, size and dimension: -

Table(3) show an increase in berry weight, size and dimension, with all
Dorcy applications in comparison with the check vines . The highest values in
this respect resulted from the treatments of Dorcy at 5% on the 1% of
Feb.These increment would be expected since hydrogen cyanamide is
rapidly broken down into urea,ammonium and nitrate, Thus,acting as a
fertilizer (Vilsmeir,1977).The obtained data are in general agreement with
those found by Lotfy (1993);Rizk and Rizk(1994) Tourky et al (1996).

6947




El-Mogy,M.M. et al.

Table (3) : Effect of Dorcy 50 applications on berry weight, size, length
and diameter of Thompson Seedless grapes during 2000
and 2001 seasons.

Yield Numberof | Bunch weight 130‘;’;:

Treatments (kg) bunches (gm) (cm)

2000 | 2001 2000 | 2001 2000 2001 | 2000 | 2001
Control 5.51 5.92 16.0 17.0 344 356 19 20
Dorcy 2% on the
10® of Jan 6.48 7.18 18.0 19.0 365 378 21 21
Dorcy 4% on the
10® of Jan 825 | 868 | 200 | 21.0 412 420 23 23
Dorcy 5% on the
10" of Jan 8.31 8.92 20.0 21.0 410 424 23 22
Dorcy 2% on the
1% of Feb 7.58 8.36 20.0 21.0 386 398 20 21
Dorcy 4% on the
1% of Feb 10.29 | 10.77 | 24.0 25.0 422 437 24 24
Dgroy 5% on thel 1049 | 1103 | 250 | 250 | 425 | 441 | 24 | 24
L.S.D at 5% 0.783 | 0.867 | 0.898 | 0.545 | 25.996 [21.759| 1.694 | 1.589

Total soluble solids, acidity, T.S.S / Acid ratio and total

sugars:-

Data presented in Tables (4&5) indicated that all treatments significantly
increased T.S.S percentage in comparison with the control. Moreover, the
highest T.S.S percentage resulted from spraying Dorcy at 5% on the 10™ of
Jan. during the two seasons of study.

Table (4) : Effect of Dorcy 50 applications on T.S.S%.acidity and
T.S.S/acid ratio of Thompson Seedless grapes during 2000
and 2001 seasons .

” . T.S.S/acid

Treatments T.5.5 (%) Acidity (%) Ratio
2000 | 2001 | 2000 | 2001 | 2000 | 2001
Control 16.2 | 16.8 | 0.820 | 0.770 | 19.96 | 21.17
Dorcy 2% on the 10" of Jan | 17.4 | 18.0 | 0.730 | 0.710 | 23.90 | 25.36
Dorcy 4% on the 10" of Jan | 18.4 | 19.0 [ 0.660 [ 0.640 | 27.70 | 29.71
Dorcy 5% on the 10" of Jan | 18.8 | 19.2 | 0.590 [ 0.580 | 31.51 | 33.04
Dorcy 2% onthe 1°of Feb | 17.2 | 17.4 [ 0.770 [ 0.740 | 22.49 | 23.39
Dorcy 4% on the 1% of Feb 17.8 | 18.2 | 0.700 | 0.670 | 25.14 | 27.05
Dorcy 5% on the 1> of Feb | 18.2 | 18.8 | 0.680 | 0.620 | 26.73 | 30.16
L.S.D at5% 0.588 | 0.443 | 0.037 | 0.037 | 1.273 | 1.501

Concerning to the effect of Dorcy applications on acidity percentage at
harvesting, the data generally reveal that all treatments tended to reduce the
acidity percentage in the berry juice. The differences between all treatments
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used and the control were si
spraying at 5% on the 10" of J

gnificant. The least acid values due to Dorcy
In regard to the effe

;n.odug]ng the two seasons was obtained
n . . .
i T e T.8.S / acid ratio and total sugars

| : at the values of T.S.S / acid rati
. Sugar content a took similar trend to those noticed in rl:gsindo:h?rtgtg!
percentage. 5

The obtained results are in harmony with those reported by Jordan
(1985/1986), Lotfy (1993); Tourky et al (1996) and EL- Shahat et a/ (2002).

Total carbohydrate :- .
Data in Table(5) show clearly that significant differences were detected

between all Dorcy treatments under study and the control in respect to the
total carbohydrates content during the two seasons.The maximum values
were detected on spraying Dorcy at 5% on the 10™ of Jan., Dorcy at 5% on
the 1% of Feb and Dorcy at 4% on the 10" of Jan.

The increment in the total carbohydrates content of canes observed in
Dorcy treatments may be attributed to the increase in leaf area Table (2), in
addition to increasing in the intensity of photosynthesis in leaves as well as
the great accumulation of organic mineral nutrients in favour of the rest
tissues of the vines (Winkler,1965).

Table ( 5 ) : Effect of Dorcy 50 applications on total sugar and
Total carbohydrates of Thompson Seedless grapes
During 2000 and 2001 seasons.
Total sugars Total carbohydrates
Treatments (%) (%)
2000 2001 2000 2001
Control 14.74 15.29 15.20 15.55
Dorcy 2% on the 10 of Jan 15.49 16.20 16.64 17.22
Dorcy 4% on the 10" of Jan 16.19 16.72 18.47 18.94
Dorcy 5% on the 10" of Jan 16.36 16.70 18.88 19.08
Dorcy 2% on the 1° of Feb 15.48 15.66 16.57 17.22
Dorcy 4% on the 1% of Feb 15.49 15.83 18.25 18.77
Dorcy 5% on the 1% of Feb 16.02 16.54 18.65 19.10
LSDat5% 0.401 0.540 0.537 0.403
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