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Abstract. Trials were calTied out to study the ctTcct of spraying Thompson seedless grapevines with a solution 
containing ThiLlurea (I % or 2%) (II,NCSNH,), KNO, (2% or 4%) or GA, (0.1 %) or 0.2%) on bud break, yield 
and belTY quality during 1995 and 1996 seasons. The vines were 15- year - old and trained to the cane system 
(60 huds/vine). All chcmical agents exhibited bud break in the first date sampling atler application compared 
tLl the control in hoth seasons, except with 0.2% GA, in the second season. Also, Thiourea treatments promote 
the bud break greater than KN03 or GA" while the GA, had the same effect of KNO,. No significant 
dilfercnce was obtained in leaf area as atTected by different chemical agents, while they reduced cane length. 
Control treatment produced the highest pruning wuod weight, while I % Thiourea and 0.1 % GA, gave the 
lowest values. KNO, at 4% increased total yield/vine in the Ilrst season, while GA, at 0.1%) increased it in the 
second season. The data showed no signitlcant difference between Thiourea and KNO, treatments in 
yield/vine in both seasons. As for physical and chemical fruit properties, data showed no clear response as 
affected by the used different chemical in this study. 

Introduction 

Rest period is an arrest in development of seed embryos, buds or spores, High 
temperatures are known to have a negative effect on breaking rest in domlant buds and 
controlled the rate of breaking rest in woody plants, Donnancy of buds of woody plants 
is dependent on winter chilling. The effect is cumulative, increasing with the chilling 
period up to a certain limit, which is interpreted as the chilling requirement of the 
cultivar [1], In many sub-temperate and SUb-tropical regions, winter temperatures are not 
low enough to satisfy the Chilling requirements (CR) of grapes, The low CR grape 
cultivars now commercially available are lacking and ununifonnity in bud opening, 
yield and fruit quality, Investigation have been conducted to study the tennination of bud do 
nnancy in woody plants, including grapes, by the application of chemicals such as 
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mineral oils [2,3], plant growth regulators [4,5,6), dinitro-O-cresol (DNOq l7 J, 
Thiourea (HoNCSNH2 ) l8], calcium cyanamide (CaCNJ [5, 91, potassium nitrate 
(KNO,) [10J and hydrogen cyanamide (H 2CN2) [11,12,13]. 

This Shldy was designed to Shldy the eflects of Thiourea, Kl\O, and GA,. on 
breaking bud dormancy in Thompson seedless grapevines cultivar ( Vitis l'illi/i'ra L), 
grown in Riyadh region, Saudi Arabia. 

Materials and Methods 

This experiment was carried out on Thompson seedless grapevines (Vilis villlfera 
L) grown at the Experiment Research Station, Deirab, College of Agriculture. King 
Saud University, during the growing seasons of 1995 and 1996. Selected vines were 
almost representing the average growth condition prevailing in the area. The soil was 
sandy loam and the trees were planted at 2x3 m apart. The vines were maintained by 
standard practices usee! in Deirab. The experimental design was completely randomized 
design with ten vines of similar vigor for each treatment. The \'iIKS were selected 

randomly. trained on the cane systeill. pruned to :5 canes \vith 12 buds per each cane ('" 
60 buds/vine). 

Dormant pruned vines \\ ere treated \vitll either Thiourea (1 '% or 2%) (H 2NCSNlIJ. 
potassium nitrate (2'/;, or 4%) (KNO,) or Gibberellic acid (0.1°1" or 0.2(/0) (GA,) at 8th 
and 10th January in 1995 and 1996 seasons, respectively. The various chemical material 
solutions were sprayed within one hour after mixing with \\att'!' A wetting agent (Tween 
20) at 0.1 % (W/V) was addcclto enhance absorption. They were applied as foliar sprays 
to nln-offjust after pruning in both seasons. The vines of control treatment were sprayed 
in the same time with tap water. To determine the effect of the chemical agents, percent 
of bud break was determined and monitored once a week from the time of the first burst 
bud (from February to April). Moreover, leaf area using portable area meter U-COR 
model U-3000 A 'No. PAM 1()71 and pruning wood weight were determined. Number 
and weight of clusters, and yield/\ine (Kg) were determined. At harvest time ( ?Sth and 
15th .fulle in 1995 and 19()6 seaSOl1s. respectively) weight, volume, length, diameter, 
length / diameter ratio of berries and juice volume or 100 berries were determined. 
Also, total soluble solids (TSS%) were determined using hand rcCractometer. 
Titratable acidity as gram oftartarrc acid per 1001111 of Juice and TSS/acid ratio were 
determined according to standard methods A.O.A.C. [14J. The collected data \VeIT 
subjected to statistical analysis using analysis of variallce according to Stecl and 

Tonie [15]. 

Results and Discussion 
Bud break 

Bud break percellt was hastened by all chemical usee! in Thompson seedless in both 
seasons Crable I). Thiourea at 1 ";, ur 2'!'o and GA, at 0.1 (j" accelerated and increasing 
blld break percent ill the {'irs! date lor hoth seasons (Feb.2 7th ~ll1d Feh.17th in 1 ()l)5 and 
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1996 seasons, respectively). Generally, Thiourea at 2% gave the highest bud break 
percent compared with all chemical treatments in the first, second, third, fourth and later 
sampling at 1995 season, while in the first and second sampling at 1996 season. No 
significant difference was found in bud break percent when KN01 and GA} were used at 
the first sampling in both seasons. Also, the promotion of bud break by 1 % or 2% 
Thiourea and 0.1 % GA3 was distinguished in the second, third and fourth dates for both 
seasons. At the same time, all chemical compounds used in this study exhibited a great 
bud break percent in the first date sampling as compared with control treatment in both 
seasons, except 4% KN03 in 1995 season and both 4% KNOl and 0.2% GAl in 1996 
season. The data showed that at the two later dates, no differences were found in bud 
break percent between treatments compared with the control treatment. It is concluded 
that Thiourea promotes the bud break greater than KN03 or GA3, at the same time the 
GA3 had the same effect as KN03 on bud break percent (Table 1). Many investigators 
showed that different chemical applications had improved and forced bud break when 
applied to grape vines in region where insufficient chilling was a problem [10, 12, 13, 
16-21]. On the other hand, Cutting et at. [22] stated that xylem sap cytokinin 
concentration increased rapidly in response to the rest breaking chemicals and packed 
just before or at bud break. The rapid increase in cytokinin was closely followed by 
increasing in calcium and magnesium concentrations in the sap. Also, sorbitol levels 
dropped rapidly as a result of the rest-breaking materials and appeared to be used rapidly 
in bud-break and early bud growth. Moreover, they showed that many of the rest 
breaking chemicals inhibited catalase and allowed activation of certain peroxidase. 

Table 1. Effect of some chemical compounds on percent bud break of Thompson seedl{'ss 
grapevines in 1995 and 1996 seasons 

Sampling date (1995 season) 

Treatments Feb.27th Mar.3rd Mar.10th Mar.17th Mar.25th April 2nd April 17th 

1 l% Thiourea 3.92b 7.02ab 13.06ah 29.75h 43.69b 63.26a 64.66a 

2% Thiourea 9.31a 14.99a 24.22a 41.96a 55.41 a 60.7Ga 68.95a 
2(%KNO; 2.13bc 4.70ab 12.92ab 24.10bc ~8.1 ()be 62.26a 6(l.40a 

4'/0 KNO, 099c 2.81b 7.99b 17.84c 29.05c1 (ll. 7Ja 68.18a 

O.I%GA, 2.23bc 6.14ab 10 lOb 24.20be 35.00cd 62.14a ('3.93a 

0.2%, CIA, 1.52bc 403ab 10.06b 25.37bc 38.88bc 63.65a 67.60a 

Control 1.51 be 3.43ab S.45b 21.3%c 33.83cd () I .8 7a 64.54a 

Sampling date (1996 season) 

Treatments Feb.17th Feb.24th Mar.3 rd Mar.1Uh Mar.19th .\lar.26th Mar.30th 

1% Thiourea 0.75a 27.96a 52.66a 61.61 a 70.99ab 7658a 77.23a 
2% Thiourca 0.83a 26.49a 49.543 62.62a 73.22ab 70.40a 74.62a 

2% KNO, O.25a 24.17a 46.80a 54.30a 66.94ah 70.16a 74.55a 
4% KNO, 0.42a 23.48a 50.54a 62.22a 70.lJ5ab 7381 a 75.8% 
O.I'X, (jA, Oel2a 26.11a 56.80a h9.44a 82.633 74.88a 7R.44a 
O.2(Yo CIA, 0.25a 21.13a 44.21a 53.40a 59.22b 74.16a 75.35a 
('ontrol 0.33a 23.24a 45.84a 54.39a 66.27ab 72')(,a 7l.S3a 

Means not sharing the salllc Ictter (5) within eaeh column arc signitieantly ditTerent at 0.05 level. 
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Vegetative growth 
Data in Table (2) showed the effects of different chemical agents on vegetative 

growth parameters including, leaf area, cane length and pruning wood weight. 
Application of KNO, at 2% and Thiourea at 2% gave the highest leaf area in the first 
and second seasons, respectively. The statistical analysis showed no significant 
differences were found in leaf area despite of application of different compounds at 
various concentrations. 

Table 2. Effect of some chemical compounds on vegetative growth of Thompson seedless grapevines 
in 1995 and 1996 seasons .... :_ 

Treatments Leaf area Cane length Pruning \\'ood Leaf area Cane length Pruning wood 
(em') (em) weight (kg) (em') (em) \leight (kg) 

1995 1996 

1% Thillurea 10 1.94a 6908ab 2.17b 125.56a 86.57b 2. 17bc 

Z'y,J Thiourea I ()().J I a 59.66b 308a 13().27a IO.'l.67a 2.70ab 

2% KNO J I07.69a 58.75b 2.83ab 125.51a 89.47b 2._~Babc 

4'Yu KNO, 102.34a 69.16ab 2.8Jab 121.1 Oa 90.S7b 2.35abc 

O.I%CiA, I () 1.14a 74.00ab 2.17b 133.55a 'J6.57ab I.S3c 

0.2% CIA, 97.25a 66.75ah J.2Sa 132.95a 90.57b 2.j2abc 

Control 104.983 75.83a 3.50a 130.18a 97.43ab .J.OOa 

Means not sharing the same letter (5) within each coluilln arc significantly different at OOS level 

All treatments applied to the vines reduced mean cane length with no toxic ctTects 
as compared with trees treated with tap water (control) except with Thiourea at 2% in 
1996 season. Also, data in Table (2) revealed that KNOJ at 2% and GA, at 0.2% reduced 
mean cane length in 1995 and 1996 seasons, respectively. No significant differences 
were obtained among 1 % Thiourea, 2% or 4'1'0 KNO j and 0.1 % or 0.2% GA, treatments 
in both seasons. Pszczolkowski et a/. [8] found that application of 2% Thiourea 45 days 
before bud break increacane growth, while Ahmedullah et al. [23] and Paioli-Pires et al. 
[24] reported that chemical agents such as calcium cyanamide at 200 or 400 g/litter and 
paclobutrazol at 5000-20000 ppm applied to the pruning wounds delayed shoot growth. 

Table (2) showed that control treatment produced highest pruning wood weight, 
while Thiourea at 1 % and GA, at 0.1 % produced the lowest pruning wood weight in 
both seasons. Application of GAJ at 0.1 % decreased the pruning wood weight significantly 
as compared with Thiourea at 2% and control treatments. Also, GAJ at 0.2'/c) significantly 
increased pruning wood weight comparing with Thiourea at 1 % in the first season. 
Ahmedullah et a/. [23J stated that there was no effect of paclobutrazol treatrnents on 
pruning weight of "Concord" grape when applied after pruning at 5000-20000 ppm. 

Yield (Kg\vine) 
Data in Table (3) showed that GA, application with 0.1% was more effective in 

increasing cluster weight than other treatments in both seasons. On the other hamL 4% 



EITects of Thiourea, Potassium Nitrate and ..... 101 

KN03 and 1 % Thiourea treatments gave the lowest values of cluster weight in 1995 and 
1996 seasons. In terms of the number of cluster/vine, Thiourea at 1 % being the lowest 
result in both seasons, whereas GA3 treatments at 0.2% and 0.1 % showed an increase in 
the number of cluster produced per vine in 1995 and 1996 seasons, respectively. No 
significant differences were found between Thiourea and KN03 treatments in yield/vine 
in the first season, while KN03 at 4% decreased total yield/vine in 1995 season, GA, at 
0.1% increased it in 1996 season. Reddy and Shikhamany [12] on Thompson seedless 
grape vines, concluded that 3% hy~rogen cyanamide caused three-fold increase in the 
number of clusters per cane (2.7 vs. 0.9 in the control). On the other hand, Shehata [13], 
Larios et al. [19], Paioli-Pires et al. [24] and Murisier et al. [25] on grapevines, reported 
that treatments with different chemical agents applied after pruning were less effective 
on yield production. 

Table 3. Effect of some chemical compounds on yield components of Thompson seedless grapevines 
in 1995 and 1996 seasons 

Cluster cluster Yield Cluster cluster Yield Ivine 
Treatments weight number Ivine weight number/v (Kg) 

(gm) Ivine (Kg) (gm) ine 
1995 1996 

1% Thiourea 110.80c 7.25c 0.80a 227.oJb 14.83b 3.37b 

2% Thiourea 107.90c 10.16ab I.I0a 246.35ab 17.58ab 4.33ab 

2%KN03 88.00d 11.91a 1.05a 280.30ab 20.42ab 5.72ab 

4%KN03 85.70d 8.91bc 0.76a 238.59ab 17.50ab 4.18b 

0.I% GA3 351.70a 8.16bc 2.87a 284.54a 21.08a 6.00a 

0.2% GA3 89.20d 11.91a 1.06a 268.62ab 20.42ab 5.49ab 

Control 130.18b 2.34d 1.4la 251.0lab 15.92ab 4.00b 
Means not sharing the same letter (s) within each column are significantly dilTerent at 0.05 level. 

Fruit physical properties 
The effects of Thiourea, KN03 and GA3 treatments on physical properties of 

fruits are illustrated in Table (4). The highest mean weight and volume of berry were 
obtained with GA3 at 0.2% and 0.1 % treatments, while the lowest values recorded 
with KN03 at 2% and Thiourea at 1% treatments in 1995 and 1996 seasons, 
respectively. However, the data shows that no differences were found between 
Thiourea and KN03 treatments in both seasons, in one hand, and among Thiourea, 
KN03 and GA3 treatments on the other. 

As for length, diameter and LID ratio of berries, the differences were almost 
significant. This was true for both experimental years (Table 4). It was noticed that 
Thiourea at 1 % gave more elongated berries in both seasons. Juice of 100 berries 
differently affected by chemical treatments. The same response was concluded by 
Shehata [13], Larios et al. [19], Murisier et al. [25] and Williams [26]. 
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Table 4. Effect of some chemical compounds on some IJhysical properties of berries of Thompson 
seedless graeevincs in 1995 and 1996 seasons· . , 

Treatments 
Berry Berry Berry Berry Ben'y Volume 
weight volume length diameter shape juice of 
(gm) (cm3) (L) ~cm) (D) (cm) LID 100 ben-ies 

(l995 season) 

1% Thiourea I. 12abe 1.05a 1.49a 1.16ab l.2Sab 66.50a 

2% Thiourea 1.20abc LIla 1.41ab 1.19a 1.19b 6S.50a 

2%, KN03 1.0Sbe 0.98a 1.34ab l.13ab 1.20b 59.00a 

4%KN03 1.22ab LOla l.27b 1.11ab 1.15b 65.00a 

0.1% GA, 1.01c 1.00a 1.34ab 1.0Sb 1.24ab 59.75a 

0.2% GA3 1.31a 1.15a 1.53a 1.17ab 1.3Sa 62.00a 

Control I. 17abc 1.12a 1.52a 1.19ab 1.28ab 9.25a 

(1996 season) 

I 'x, Thiourea 1.20b 1.28b 1.52ab 1.14b 1.33a 61.58b 

2% Thiourea 1.32ab 1.40ab 1.46b 1.17b 1.25a 67.91 ab 

2'X,KNO, 1.37a 1.46a 1.52ab 1.20ab 1.03a 69.83a 

4%, KN03 1.31 ab 1.41ab 1.56a 1.17b 1.33a 68.33ab 

0.1'X,GA3 1.38a 1.47a 1.55ab 1.24a 1.25a 70.83a 

0.2%GA, 1.26ab 1.35ab 1.47ab 1.17b 1.26a 65.1 (,ab 

Control 1.24b 1.32b 1.48ab 1.I6b 1.28a 60.08b 

Means not sharing the same letter (5) within each column are significantly different at 0.05 Ic\·cl. 

Fruit chemical properties 
Chemical properties of produced fruits including TSS (%). acidity (%) and 

TSS/acid ratio are concluded in Table (5). Obviously data shows that there was no 
influence being as a result of application of used compounds on acidity (%) and 
TSS/acid ratio in 1995 season, and on TSS (%) and TSS/acid ratio in 1996 season. It 
was noticed that KNO, at 2'% and 4% significantly increased TSS (%) and acidity (%,) in 
1995 and 1996 seasons, respectively. Such results were found by Shehata [13], Murisier 
et al. [25] and Williams [26]. On the other hand, Larios et. al. [19] found that 
application of ethrel, alar and cycocel on some grapevines improved fruit quality. 

Table 5. Effect of some chemical compounds on some chemical properties of ben-ies of Thompson 
seedless grapevines in 1995 and 1996 seasons _/ 

Treatments 
TSS ('YI,) Acidity TSS/acid 

(%) .-atio 

1995 

1% Thiourea 20.17ab 0.972a 21.29a 

2% Thiourea I <).67b 1.007a 19.57a 

2%, KN03 20.87a 1.027a 20.43a 

4'Yo KNO, 20.67ab 1.035a 20.08a 

0.I% GA 3 20.70ab 0.965a 21.51a 

0.21% GA] 20.25ab 1.025a 19.75a 

Control 20.bOab 0.990a 21.0la 

TSS 

21 ')Sa 

2200a 

21.68a 

21.88a 

21.88a 

22.0Ia 

22.34a 

Acidity 
(%) 

1996 

0.706ab 

O.707ab 

0.725ab 

0.7383 

ON.l4b 

D.72lab 

lJ.713ab 

Means nut sharing the same letter (s) \\'ithin each column are significantly different at 0.0) level. 

TSS/acid 
I-atio 

31.25a 

3 U4a 

30.16a 

29.87a 

31.88a 

30.65a 

31.73a 



Effects or Thiourea, Potassium Nitrate and. 103 

It can be concluded from the above mentioned data that all chemical agents used in 
this investigation improved and forced bud break when applied to grapevines in region 
where insufficient chilling was a problem. The application of 2% Thiourea gave the best 
bud break and vegetative growth results as compared with potassium nitrate and 
Gibberellic acid. On the other hand, Thiourea at 1 % and Gibberellic acid at 0.1 % 
increased yield/vine, while potassium nitrate treatments did not affected on yield. 
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