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ABSTRACT


 Guava is an important fruit crop in Egypt. Guava trees usually give the heaviest yield in summer which is sold at little price. Compared to summer crop, winter crop is much superior in quality and fetch premium price. Thus, the main goal of this study was to regulate the guava tree inflorescence to give winter yield by inhibition of flower bud differentiation and flowering in spring, promote the flowering in autumn and produce winter crop with high quality. To fulfill this aim guava trees were sprayed with Gibberellic acid (GA3 ) at 100 or 200 ppm at three dates (15th, 22ed February and 1st March) plus Paclobetrazol (PP333) at 50 or 100 ppm in the following June 15th.   


Anatomical studies and the obtained results showed that spraying guava trees with GA3 at 100 or 200 ppm on 15th or 22ed February prevented flower bud induction and flowering in spring. Spraying the same trees with PP333 at 50 or 100 ppm following June 15th promoted flowering in late summer and gave winter yield with high quality .
INTRODUCTION 
Guava (Psidium guajava) is one of the most common fruits in Egypt. The tree is quite hardy and a prolific bearer. Guava is the crop commercially significant , highly remunerative even without much care. The fruit is a rich source of vitamin C and pectin; also a good source of calcium and phosphorus.
Guava tree normally produces flowers and fruits twice  a year. Sometimes it flowers and fruits thrice a year. Continuous bearing results in reduction of yield with small size fruits. Hence, for commercial production it is advisable to take only one crop in the main season (summer crop) during which the quality of fruits is also good. In order to get the winter crop it is necessary to regulate  flowering, by following one of the three methods:-
1- By restricting Irrigation: Irrigations are held with from  February to the middle of May. This results  in the shedding of leaves and the tree goes to rest. The basin of the tree are dugup, manured and irrigated in June. After about 20-25 days the tree put forth profuse flowering and fruits mature in winter.
2- By Exposing the roots: In heavy soils, the upper soil around the truck is carefully removed (about 45-60 cm. radius) after the harvest of the crop so that the roots are exposed to sun resulting in shedding of leaves. The tree goes to rest. After about 3-4 weeks the roots are covered with soil. Manuring and Watering follows. This results in profuse flowering and fruiting. 

3- Deblossoming: Deblossoming is done by spraying NAA at 50 ppm. Deblossoming can also be done manually. By deblossoming or thinning the spring flowers, the trees become potential to produce profuse flowering in summer (June- July) and fruiting (Singh et al., 2002). 
Compared to summer crop, winter crop is much superior in quality and deserve premium price. Therefore, farmers often reduce summer crop by deblossoming trees in spring to get a higher price. This is done by spraying plant regulators like Malic Hydrazide (100 ppm) on spring flush of flowers. Other growth regulators such as NAA (100 ppm) , NAD (50 ppm), or 2,4-D (30 ppm) are also reported to be effective in thinning flowers. Horticultural practices include; root exposure and root pruning to bring flowers at a desired time. Sometimes bending of twigs is done to force new sprouts which come up with flowers. Hand thinning of flowers is also very effective. Defoliation is also recommended sometimes for forcing new growth with flowers. 

 Many investigators worked on crop regulation of guava, Dubey et al., (2002) used NAA or pruning to control reproduction of guava; Sahay and Kumar (2002) found that hand deblossoming resulted in the highest crop during winter. As well foliar urea sprays was used for crop regulation in guava (Singh et al., 2002).   

  Gibberellic acid has been reported to inhibit flower formation in citrus trees (Monselise and Halevy, 1966), and lime trees (Khamis et al., 1985). Some growth regulators were reported to delay flowering period (Zhang, 1997). Quite a few cases of flower induction by chemicals have been reported (Wittwer & Bukovac, 1982 and Khamis et al., 1985). Growth retardants such as cycocel and alar which under certain conditions – can be considered as anti-gibberellins (Halevy, 1963). Similar results on promotion of flowering and fruit set have been reported in Balady lime (Khamis et al., 1985). 

Effects of these chemicals have been tested on bearing citrus trees with different aims, such as bud inhibition by GA3 spraying which confirmed and broadened our knowledge on GA3 effect on perennial plants and threw additional light on the timing of bud induction in citrus, a matter which has been determined previously by somewhat disputable procedures (Avalon and Monselise, 1960). 

Anatomical and morphological studies established that flower differentiation occurs during the stress period. GA3 applied under normal irrigation condition inhibited summer flower formation even when supplied after the first stages of flower bud differentiation (Nir et al., 1972). Growth retardants like cycocel (CCC) and alar (B.9) can replace water stress and in some cases increased flower formation in shamouti orange trees when applied under non- stress conditions. Growth  retardants induce flower formation by antagonizing endogenous GA or GA- like substances. Goldschmidt (1968) found that GA3 treatment applied 2-3 weeks before anthesis prevented flowering in Shamouti orange. 
 
The present study was conducted hoping to add more light on the influence of foliar applications of Gibberellic acid (GA3) and Paclobetrazol (p333) on the regulation of flowering and fruiting in guava trees. 

MATERIALS AND METHODS 

The present study was conducted during the two consecutive seasons of 2004 and 2005 at Qalyubia Governorate, where 15 – year – old guava trees Cv. Baladi planted  5.0 x 5.0 meters apart were devoted for this study. The trees were healthy, nearly uniform and received regularly the same cultural practices. Gibberellic acid (GA3) and paclobetrazol (pp333) were applied, as foliar sprays on four main branches during the first and the second seasons.


A comparable four main branches of three meters long were selected and tagged around the periphery of each tree; the treatments applied were as follows: 

1- Spraying with tap water (control).
2- Spraying with GA3 at 100 ppm on 15th Feb. then  PP333 at 50ppm on 15th June.
3- Spraying with GA3 at100 ppm on 22ed Feb. then  PP333 at 50ppm on 15th June.
4- Spraying with GA3 at 100 ppm on 1st Mar. then  PP333 at 50ppm on 15th June.
5- Spraying with GA3 at 200 ppm on 15th Feb. then  PP333 at 50ppm on 15th June.

6- Spraying with GA3 at 200 ppm on 22ed Feb. then  PP333 at 50ppm on 15th June.
7- Spraying with GA3 at 200 ppm on 1st Mar. then  PP333 at 50ppm on 15th June.

8- Spraying with GA3 at 100 ppm on 15th Feb. then  PP333 at 100ppm on 15th June.

9- Spraying with GA3 at 100 ppm on 22ed Feb. then  PP333 at 100ppm on 15th June.

10- Spraying with GA3 at 100 ppm on 1st Mar. then  PP333 at 100ppm on 15th June.

11- Spraying with GA3 at 200 ppm on 15th Feb. then  PP333 at 100ppm on 15th June.

12- Spraying with GA3 at 200 ppm on 22ed Feb. then  PP333 at 100ppm on 15th June.

13- Spraying with GA3 at 200 ppm on 1st Mar. then  PP333 at 100ppm on 15th June.

Tween 20 a surfactant was added to all the foliar spray solutions at 0.1%. 

  All treatments were arranged in completely randomized block design with three replicates for each treatment and one tree per replicate. The effect of the previous treatments on flowering and fruiting was handled as follows: 
1- Number of flowers per shoot (in the spring and autumn flowering) were recorded. 

2- Tree fruiting. 


In 2004 and 2005 seasons, four branches (about 5 cm. in diameter) well distributed around each tree were selected and their flowers were counted at full bloom 15th August. Thereafter, the number of set fruitlets on each branch were counted. Fruit set percentages were calculated. Furthermore, the number of set fruitlets on each tagged branch was counted every fifteen days starting from fruit set till harvesting time (15th December) and drop percentage was calculated on the basis of number of set fruits. At harvest, number of fruits per tree was counted and weighed.  
3- Fruit quality:


 Twenty fruits from each treatment were selected randomly from yield, then taken to the laboratory for fruit quality analysis. 

3-a- Fruit physical properties: 


Fruit physical properties included fruit weight (g), fruit volume (cm3), fruit dimension (cm.) and pulp thickness (cm.) were determined. 

3-b- Fruit chemical properties:


Juice total soluble solids (T.S.S.) were determined as percentages by using A carlZeiss hand refractometer. Total acidity, vitamin C and total sugars were determined according to (A.O.A.C., 1984). 
4- Anatomical studies :
five twigs, about one year old and about 30 cm. long were collected weekly from each branch of trees starting the 2ed week of March  till the 2ed week of April  and 2ed week of July and fixed in FAA solution. The axillary buds of the twigs were excised and embedded in ordinary paraffin methods as described by (Johansen,1940). Ten buds were selected at random and sectioned at 10 µm, stained with safranin and fast green.   

- Statistical analysis:

The obtained data in both seasons were subjected to analysis of variance according Snedecor and Cochran (1980). Differences between means were differentiated using Duncan’s multiple range (Duncan, 1955). 

RESULTS AND DISCUSSION 

1- Effect of GA3 on flowering and fruiting (Spring flowering): 


Data in Table (1) show that inhibition of flower bud differentiation by GA3 was obvious on branches sprayed with 100 or 200 ppm. Spraying with  GA3 on 15th or 22ed February inhibited flowering while, GA3 spraying on 1st March did not inhibit flowering during both seasons of the study. These results are in agreement with these reported by Hirose (1968) on Satsuma orange and Khamis et al., (1985) on lemon trees. It is worth mentioning that in previous studies on flower bud induction in citrus, and in most other trees by means of ringing and defoliation techniques; observations as reported by Avalon and Monselise, (1960). Randhawa and Dinsa, (1967) revealed that flower induction may be preceded by 3 or 4 weeks as shown by the  microscopic appearance of differentiation. Flower bud development follows without interruption and blossoms will open about 3½ months after induction in oranges in the main subtropical citrus growing area, thus, one should start operating about 3 to 4 months before blossoming to induce flower bud differentiation. Minesy et al., (1965) reported that flower bud induction takes place at late February in seedy guava trees, but in seedless guava trees flower bud induction takes place during March.

 Regarding fruit set percentage, number of fruits per tree and yield, in spring flowering, data presented in Table (1) show clearly that spraying with GA3 at 100 or 200 ppm on 15th or 22ed February caused a significant decrease in number of fruits per tree and yield as compared with other treatments during the two seasons of the study. (Monselise and Halevy, 1965) reported that spraying GA3 enhances growth activity, yet prevents flower bud differentiation if GA3 is applied during the critical period of differentiation.  

2-Effect of GA3 and pp333 on flowering and fruiting (Autumn flowering): 

Concerning the number of flowers per branch, fruit set percentage, number of fruits per tree and yield in tree autumn flowering, data presented in Table (2) shows clearly that spraying guava trees with GA3 at 100 or 200 ppm on 15th or 22ed Feb. plus 50 or 100 ppm PP333 the following June 15th caused significant increases in the previously mentioned characters as compared with other treatments during the two seasons of the study. The highest values were obtained from GA3 at 200 ppm on 22ed Feb. plus 100 ppm PP333 the following June 15th treatment. The reverse was true with fruit drop percentage. 
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Fig. ( 1 ): Anatomical structure of  vegetative bud and flower bud of guava and response to  

                 spray   with GA3  and pp333 .
    (1) = Vegetative bud after spray guava trees with GA3  at  200 ppm in 15th February.
    (2) = Flower bud differentiation after spray guava trees with water in 15th Feb.(control).

    (3) = Flower bud differentiation after spray guava trees with GA3  at 100 ppm in 1st March.

    (4) = Flower bud differentiation after spray guava trees with pp333 at 100 ppm in 15th June.
C= Calyx (sepal)

             
Co = Corolla (petal)
A= Androecium (stamen) 


G = Gynoecium (carpel) 

These results are in agreement with those reported by Monselise and Halevy (1965) who mentioned that spraying with cycocel, alar and Benzothiodole-2-oxidacetate during summer increased flowering and fruit production of lemon trees. Reduction of blooming and crop have been reported in the following year after spraying GA3 on Lisbon lemons in April (Coggins et al., (1960). Since GA3 prevents flower differentiation, it is not surprising that anti –gibberellins growth retardants would be active in promoting or enhancing differentiation. This is clear in our results in that flower induction occurred when pp333 was applied during summer. Khamis et al., (1985) reported that spraying with cycocel during summer increased flowering and fruiting of lemon trees.
3-Effect of GA3 and pp333 on fruit quality (winter crop): 

With regard to the physical properties of fruits, data in Table (3) show that spraying guava trees with GA3 at 200 ppm in 22ed Feb. plus pp333 at 100 ppm on following June 15th caused a significant increase in fruit weight, fruit volume, fruit dimensions and pulp thickness of guava fruits in this study. 

With regard to the chemical properties, data in Table (4) indicates that spraying guava trees with 200 ppm GA3 on Feb. 22ed plus 100 ppm of pp333 on June 15th increased total soluble solids (T.S.S.), vitamin C. and total sugars. While, acidity percentage was not affected during both seasons of the study. These results are in agreement with those reported by Khamis et al., (1985) on lemon trees. 
4-Anatomical studies:


Figure (1) indicate that spraying guava trees with GA3 on 15th or 22ed February prevented flower bud induction and stimulated vegetative buds compared with spraying GA3 on 1st March. The reverse occurred when spraying the same trees with pp333 in the following June 15th .   
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الملخص العربي
التحكم في التزهير والإثمار لإنتاج محصول شتوي في الجوافة
خالد على إبراهيم بكرى
قسم البساتين- كلية الزراعة - جامعة بنها

الجوافة من أهم محاصيل الفاكهة الغنية بفيتامين ج ولا غنى عنها كفاكهة طول العام وتعطى الجوافة محصول غزير في الصيف مما يخفض من سعر الجوافة وتهدف هذه الدراسة إلى تنظيم إنتاج الجوافة عن طريق دفع الأشجار لإعطاء محصول شتوي وذلك بمنع تكشف البراعم الزهرية والتزهير في الربيع ودفع الأشجار للتزهير في آخر الصيف وإعطاء محصول شتوي ذو جودة عالية. 

وعلى ذلك فقد تم رش أشجار الجوافة بتركيزين من حمض الجبريلليك هما 100 أو 200 جزء في المليون في ثلاثة مواعيد هي 15 فبراير ، 22 فبراير ، أول مارس0كما تم رش نفس الأشجار في 15 يونيو من نفس العام بتركيزين من الباكلوبيترازول هما 50 أو 100 جزء في المليون.
الدراسة التشريحية والنتائج المتحصل عليها من هذه الدراسة توضح أن رش أشجار الجوافة بحمض الجبريلليك بتركيز100 أو 200 جزء في المليون في 15 أو 22 فبراير قد قلل من تكشف البراعم الزهرية وبالتالي منع الأزهار في الربيع مقارنة بباقي المعاملات. كما أن رش نفس الأشجار بالباكلوبيترازول بتركيز 50 أو 100 جزء في المليون في 15 يونيو من نفس العام قد شجع التزهير في أخر الصيف وأعطى محصول شتوي ذو صفات جودة عالية من أشجار الجوافة.
Table (1): Effect  of spraying with gebrellic acid (GA3 ) at two concentrations and different dates on spring flowering and summer fruiting of 
                  guava trees during 2004 and 2005 seasons.
	Treatments
	No. of flowers/ shoot
	Fruit set %
	Fruit drop %
	No. of fruits/tree
	Fruit weight (kg)/tree

	
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005

	Control (water spray)
	3.58 A
	4.90 A
	73.00 C
	78.00 B
	40.00 A
	35.00A
	630.00 A
	700.00 A
	78.75 A
	88.90 A

	GA3 at 100 ppm on 15th Feb.
	   0.68 B
	0.72 B
	75.00BC
	77.00 BC
	35.00 B
	32.00 A
	126.00 B
	140.00 B
	16.63 B
	18.20 B

	GA3 at 100 ppm on 22ed Feb
	0.80 B
	1.00 B
	76.00BC
	74.00 C
	27.00 CD
	25.00 B
	130.00 B
	150.00 B
	17.55 B
	20.46 B

	GA3 at 100 ppm on 1st Mar.
	3.20 A
	3.40 A
	76.00BC
	78.00 B
	24.00 D
	21.00C
	520.00 A
	570.00 A
	72.80 A
	78.66 A

	GA3 at 200 ppm on 15th Feb.
	 0.41 B
	0.50 B
	79.00 B
	82.00 AB
	30.00 C
	28.00 B
	110.00 B
	125.00 B
	15.95 B
	18.25 B

	GA3 at 200 ppm on 22ed Feb
	   0.50 B
	0.50 B
	78.00 B
	82.60 AB
	23.00 D
	22.00 BC
	90.00 B
	105.00 B
	13.23 B
	15.33 B

	GA3 at 200 ppm on 1st Mar.
	3.00 A
	3.50 A
	83.00 A
	86.76 A
	18.00 E
	17.00 D
	480.00 A
	530.00 A
	70.71 A
	79.50A


Means having the same letter (s) within column are not significantly different at 5% level.
Table (2): Effect  of spray with gebrellic acid (GA3 ) at two concentrations and different dates and paclobetrazol (PP333) on autumn flowering 
                  and winter fruiting of guava trees during 2004 and 2005 seasons.

	Treatments
	No. of flowers/ shoot
	Fruit set %
	Fruit drop %
	No. of fruits/tree
	Fruit weight (kg)/tree

	
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005

	Control (water spray)
	  0.31 B
	0.36 B
	21.00C
	25.00 B
	80.00 A
	78.00 A
	25.00 B
	22.00 B
	2.33 B
	3.08 B

	GA3 at 100 ppm on 15th Feb.+  PP333 at 50ppm
	3.04 A
	3.10 A
	35.0 B
	37.00 A
	18.00 B
	17.66 B
	200.00A
	205.00A
	32.00 A
	33.62 A

	GA3 at100 ppm on 22ed Feb.+ PP333 at 50ppm
	3.00 A
	3.20 A
	38.90 A
	40.00 A
	16.00 B
	16.00 B
	205.00A
	220.00A
	35.47 A
	38.50 A

	GA3 at 100 ppm on 1st Mar. + PP333 at 50ppm
	0.22 B
	0.25 B
	20.00 C
	22.10 B
	70.00 A
	69.00 A
	17.00 B
	23.00 B
	2.47 B
	3.36 B

	GA3 at 200 ppm on 15th Feb.+ PP333 at 50ppm
	3.50 A
	3.55 A
	 37.00AB
	39.27 A
	19.60 B
	19.00 B
	230.00A
	260.00A
	37.95 A
	43.94 A

	GA3 at 200 ppm on 22ed Feb.+ PP333 at 50ppm
	3.32 A
	3.36 A
	40.00 A
	42.16 A
	20.60 B
	20.00 B
	240.00A
	250.00A
	42.24 A
	44.50 A

	GA3 at 200 ppm on 1st Mar. + PP333 at 50ppm
	0.24 B
	0.25 B
	22.00C
	23.16 B
	72.00 A
	70.00 A
	24.67 B
	30.00 B
	3.75 B
	4.56 B

	GA3 at 100 ppm on 15th Feb.+ PP333 at 100 ppm
	3.51 A
	3.61 A
	36.00 B
	37.50 A
	17.00 B
	17.10 B
	230.00A
	240.00A
	37.95 A
	39.60 A

	GA3 at 100 ppm on 22ed Feb.+ PP333 at 100 ppm
	3.20 A
	3.24 A
	39.10 A
	40.20 A
	17.60 B
	17.00 B
	220.00 A
	225.00A
	38.50 A
	40.05 A

	GA3 at 100 ppm on 1st Mar. + PP333 at 100 ppm
	0.23 B
	3.27 A
	22.00 C
	23.50 B
	69.50 A
	68.00 A
	24.00 B
	30.00 B
	3.53 B
	4.50 B

	GA3 at 200 ppm on 15th Feb.+ PP333 at 100ppm
	3.35 A
	3.39 A
	38.00 A
	40.10 A
	19.00 B
	19.00 B
	250.00 A
	270.00A
	42.00 A
	45.90 A

	GA3 at 200 ppm on 22ed Feb.+ PP333 at 100ppm
	3.65 A
	3.72 A
	43.00 A
	44.00 A
	20.16 B
	20.10 B
	275.00 A
	280.00A
	48.83 A
	51.24 A

	GA3 at 200 ppm on 1st Mar.+ PP333 at 100ppm
	0.24 B
	0.26 B
	25.00 B
	25.66 B
	71.30 A
	69.50 A
	30.00 B
	32.00 B
	4.56 B
	4.79 B


Means having the same letter (s) within column are not significantly different at 5% level.
Table (3):Effect  of spray with gebrellic acid (GA3 ) at two concentrations and different dates and paclobetrazol (PP333) on fruit physical 
                properties in winter crop of guava trees during 2004 and 2005 seasons.

	Treatments
	Fruit weight (g.)
	Fruit volume (cm3)
	Fruit length (cm.)
	Fruit diameter (cm.)
	Fruit shape index (L\D)
	Pulp thickness (cm.)

	
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005

	Control (water spray)
	135.50F
	140.00E
	130.00C
	134.00 D
	5.25 D
	5.30 C
	4.53 D
	4.55C
	1.16 D
	1.16 F
	1.30 G
	1.38 F

	GA3 at 100 ppm on 15th Feb.+  PP333 at 50ppm
	160.00BCE
	164.00 A-D
	150.00D
	153.00C
	5.80 C
	5.82 B
	4.65 D
	4.66    B
	1.25 C
	1.25D
	1.40DEF
	1.45 DE

	GA3 at100 ppm on 22ed Feb.+ PP333 at 50ppm
	173.00AB
	175.00 A
	170.00A
	175.00A
	5.98 B
	5.98 B
	4.66 CD
	4.67 B
	1.28  B
	1.28 DE
	1.50 C
	1.55 BC

	GA3 at 100 ppm on 1st Mar. + PP333 at 50ppm
	145.00EF
	152.70CDE
	144.00E
	148.00C
	5.75 C
	6.42 A
	4.68 BCD
	4.70  B
	1.23  C
	1.36 BC
	1.35 F
	1.40 EF

	GA3 at 200 ppm on 15th Feb.+ PP333 at 50ppm
	165.00BC
	169.00 A
	163.00BC
	165.00B
	5.90 B
	5.95 B
	4.70   ABC
	4.72 AB
	1.26  B
	1.25 D
	1.42 DE
	1.45 DE

	GA3 at 200 ppm on 22ed Feb.+ PP333 at 50ppm
	176.00A
	178.00  A
	170.00A
	172.00A
	6.50 A
	6.55 A
	4.70   ABC
	4.73  AB
	1.38 A
	1.38 B
	1.55 B
	1.58 AB

	GA3 at 200 ppm on 1st Mar. + PP333 at 50ppm
	150.00CE
	152.00CDE
	146.00E
	150.00C
	5.80 C
	5.82 B
	4.70   ABC
	4.73 AB
	1.23 C
	1.23 E
	1.40 DEF
	1.43 EF

	GA3 at 100 ppm on 15th Feb.+ PP333 at 100ppm
	165.00BC
	165.00ABC
	160.00C
	164.00B
	5.99 B
	5.95 B
	4.68 BCD
	4.70 B
	1.27  B
	1.27D
	1.45 CD
	1.50 CD

	GA3 at 100 ppm on 22ed Feb.+ PP333 at 100 ppm
	175.00A
	178.00A
	172.00A
	175.00A
	6.20 B
	6.25 A
	4.70    ABC
	4.73AB
	1.32 B
	1.32 CD
	1.58 B
	1.62 A

	GA3 at 100 ppm on 1st Mar. + PP333 at 100 ppm
	146.70EF
	150.00DE
	145.00E
	149.00C
	5.80 C
	6.65 A
	4.70    ABC
	4.71

B
	1.23 C
	1.40B
	1.38 EF
	1.44 EF

	GA3 at 200 ppm on 15th Feb.+ PP333 at 100ppm
	168.00AB
	173.30A
	165.00B
	168.00B
	6.00 B
	6.25 A
	4.72 AB
	4.75     A
	1.24 C
	1.28 DE
	1.45 CD
	1.50 CD

	GA3 at 200 ppm on 22ed Feb.+ PP333 at 100ppm
	180.00A
	183.00A
	173.00A
	175.00A
	6.60 A
	6.85 A
	4.75  A
	4.76     A
	1.40 A
	1.45 A
	1.64 A
	1.65 A

	GA3 at 200 ppm on 1st Mar.+ PP333 at 100ppm
	152.00CE
	155.00BCD
	145.00E
	149.00C
	5.82 C
	5.85 B
	4.73    AB
	4.75     A
	1.23 C
	1.23 E
	1.38 EF
	1.46  DE


Means having the same letter (s) within column are not significantly different at 5% level.
Table (4): Effect  of spray with gebrellic acid (GA3 ) at two concentrations and different dates and paclobetrazol (PP333) on fruit chemical 
                 properties in winter crop of guava trees during 2004 and 2005 seasons. 
	Treatments
	T.S.S.%
	Total acidity %
	TSS/acidity
	Vitamin C
	Total  sugar

	
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005
	2004
	2005

	Control (water spray)
	10.75 C
	10.82 C
	0.18 A
	0.16 B
	59.72 A
	67.63 A
	89.00  B
	90.00  B
	5.50 A
	5.61 A

	GA3 at 100 ppm on 15th Feb.+  PP333 at 50ppm
	11.50 B
	11.75 B
	0.20 A
	0.18 AB
	57.5 A
	65.28A
	90.15 AB
	90.50  B
	6.00a
	6.20 A

	GA3 at100 ppm on 22ed Feb.+ PP333 at 50ppm
	11.65 A
	11.90 A
	0.21 A
	0.22 A
	55.48AB
	54.09D
	92.14 AB
	93.17 A
	6.21 A
	6.50 A

	GA3 at 100 ppm on 1st Mar. + PP333 at 50ppm
	11.55 AB
	11.63 B
	0.22 A
	0.22 A
	50.70BC
	52.86D
	86.00 B
	86.50 C
	5.48 A
	5.50 A

	GA3 at 200 ppm on 15th Feb.+ PP333 at 50ppm
	11.56 AB
	11.62 B
	0.23 A
	0.21 A
	52.64BC
	55.33D
	90.20 AB
	91.30 B
	6.21 A
	6.24 A

	GA3 at 200 ppm on 22ed Feb.+ PP333 at 50ppm
	11.68 A
	11.75 A
	0.24 A
	0.23 A
	50.43BC
	51.09D
	95.00 A
	96.30 A
	6.25 A
	6.30 A

	GA3 at 200 ppm on 1st Mar. + PP333 at 50ppm
	11.60 A
	11.68 B
	0.23 A
	0.25 A
	50.43BC
	46.60 E
	86.30 B
	87.00 C
	6.26A
	6.32 A

	GA3 at 100 ppm on 15th Feb.+ PP333 at 100ppm
	11.55 AB
	11.83 A
	0.21 A
	0.20 AB
	55.00AB
	59.15B
	90.26 AB
	90.80 B
	6.20 A
	6.31 A

	GA3 at 100 ppm on 22ed Feb.+ PP333 at 100 ppm
	11.66A
	11.93 A
	0.23 A
	0.21 A
	57.75A
	56.81B
	93.37 AB
	90.30 B
	6.22 A
	6.50 A

	GA3 at 100 ppm on 1st Mar. + PP333 at 100 ppm
	11.58 AB
	11.60 B
	0.22 A
	0.25 A
	52.55BC
	46.40E
	86.10 B
	86.90 C
	5.51 A
	5.53 A

	GA3 at 200 ppm on 15th Feb.+ PP333 at 100ppm
	11.60A
	11.65 B
	0.22 A
	0.22 A
	53.09ABC
	52.95D
	90.30 AB
	91.50 B
	6.23 A
	6.28a

	GA3 at 200 ppm on 22ed Feb.+ PP333 at 100ppm
	11.68A
	11.78 A
	0.24 A
	0.25 A
	48.67C
	47.12E
	95.30 A
	96.50 A
	6.50 A
	6.53 A

	GA3 at 200 ppm on 1st Mar.+ PP333 at 100ppm
	11.63 A
	11.65 B
	0.25 A
	0.26 A
	53.19ABC
	44.81E
	87.00 B
	87.50 C
	5.53 A
	5.55 A


Means having the same letter (s) within column are not significantly different at 5% level.
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