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ABSTRACT 
 

This investigation was carried at Horticulture Research Station at El Kanater El Khayreia, 
Kalubia Governorate, Egypt during flowering in February/March 2015 and 2016 experimental seasons, 
to study the influence of open and hand pollinations with different pollen sources on fruiting and fruit 
quality of Fuerte and Hass avocado cvs. Anyhow, five floral shoots with all determinate inflorescences, 
1-2 m from the ground, on the north-facing side of a further 3 trees were selected. Approximately 20 
flowers per inflorescence were hand pollinated (cross pollination). Cross pollination occurs when the 
pollen is transferred from male flowers of a type A ‘Hass’ cultivar to female flowers of a type B ‘Fuerte’ 
cultivar, and vice versa. The Five floral shoots as a control treatment remained to open pollinated (close 
pollination). Close pollination: the pollen deposited on the stigma is from a flower of the same variety. 
Finely, from recorded data it can be concluded that, the superiority of open pollination in Fuerte avocado 
trees with almost all the parameters under study. On the other hand, hand pollination in Hass avocado 
trees was statistically the superior during 2015 and 2016 experimental seasons. 
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Introduction 
 

The avocado flower has a unique flowering behaviour, in addition, the avocado flower has a very 
interesting bisexual quality in which the flower opens twice; first opening in the female stage, then closing 
and opening the next day in the male stage. This phenomenon is called protogynous, diurnally 
synchronous dichogamy (Bergh, 1969). The dichogamy is protogynous, as the pistil matures before the 
stamens in both types and all flowers of type A are synchronous to be functionally female at one time of 
the day and functionally male at anther time. The combination of protogynous dichogamy and the 
flowering behaviour of the avocado prevents self-pollination promoting outcrossing. However, self-
pollination occurs in orchards composed of a single genotype probably due to some overlapping between 
the male and female stages in the same flower, among flowers of the same tree or among flowers of 
different trees of the same genotype, a large number of avocado cultivars that exists today resulted from 
the hybridization among different avocado cvs (Davenport, 1986 and 1989). Pollination as a limiting 
factor in fruit set and yield, previous studying by many authors; (Degani et al., 1989) noted that three or 
four weeks after initial fruit set there is a drop of small fruits which was attributed to the lack of endosperm 
and embryo in cultivars like ‘Fuerte’ and ‘Ettinger’. Moreover, satisfactory yields occur in orchards 
composed of a single variety probably due to both self-pollination (in the male stage when the stigma is 
receptive) and close-pollination (pollination during an overlap of male and female flowers in the same 
inflorescence or tree) (Ish-Am et al., 1999). A general problem of commercial avocado fruit production 
is the excessive flower and fruit abscission; thus, final fruit set can range from 0.001% to 0.23% and a 
yield of 300 fruits per tree can be considered as a good production (Lahav and Zamet, 1999).    

There are several factors that influence the ability of trees to flower and fruit set i.e., an overlapping 
of the flowering stages, significant insect activity including bees and temperature above 10°c during 
flowering and for the three days following. Flowering which normally lasts for three to four weeks, longer 
in cooler growing areas (Yasir et al., 2010). Flowering duration in avocado trees required from three to 
four weeks whereas, an avocado fruits to develop from an open flowers till harvestable fruit in 
approximately eight months. Major cultivars of economic importance in South Africa arose from the 
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hybridisation of Guatemalan and Mexican races; these include Fuerte, Hass, Pinkerton and Edranol 
(Mickelbart et al., 2012 and Crane et al., 2013).  

 
Materials and Methοds 

 
This field work was carried out in Horticulture Reserch Station at El Kanater El Khayreia, Kalubia 

Gvernorate, during flowering in February/March 2015 and 2016 growing seasons, to study the influence 
of open and hand pollinations with different pollen source on fruiting and fruit quality of Fuerte and 
Hass avocado cvs.   
 
Effect of cross pollination: 
 

Five floral shoots with all determinate inflorescences, 1-2 m from the ground, on the north-facing 
side of a further 3 trees were selected. Approximately 20 flowers per inflorescence were hand pollinated 
(cross pollination). Cross pollination occurs when the pollen is transferred from male flowers of a type 
A ‘Hass’ cultivar to female flowers of a type B ‘Fuerte’ cultivar, and vice versa. The Five floral shoots 
as a control treatment remained to open pollinated (close pollination). Close pollination: the pollen 
deposited on the stigma is from a flower of the same variety. The stems of the pollinated flowers were 
marked ends. The obtained data were handled as follows: 
 
Fruit set 
 
At harvest date, the percentage fruit set for ‘hand pollinated flowers’ was calculated from (the total 
number of fruit set per branch/ number of hand pollinated flowers X 100). This was compared with the 
mean fruit set of the open pollinated flowers. 
 
Number of fruit/tree and yield: 
 

Total of fruit number per tree was collected at harvest time (first week of September) then yield 
was determined as Kg/tree (Total number of fruit/tree X Average fruit weight (gm)/ 1000). 
 
Fruit physical parameters: 
 

Samples of five fruits from each treated branch and untreated (control) were collected at maturity 
stage to estimate some properties i.e. fruit weight (gm), fruit length (cm) and Seed weight (gm), seed 
damnation (length and diameter, cm), flesh and skin weight (gm). Percentages of flesh, skin and seed 
were calculated.  
 
 
Fruit quality parameters: 
 

Soluble solids content was measured using a garlic press to extract the juice of the hard cored 
sample and (SSC) of the mesocarp was determined using a digital refractometer Model 10430, Bausch 
and Lomb Co. Calif., USA), method described by (Jha et al., 2006). Total acidity was determined by 
titrating 5 – ml juice with 0.1N sodium hydroxide using phenolphthalein as an indicator. Vitamin (V.C 
mg/100gm) was determined as ascorbic acid content using 2, 5-6 dichlorophenol indophenols' titration 
methods as described by (A.O.A.C., 1990). Dry  matter (DM%) was determined by; the exocarp, the 
seed and the seed coat of the cored portion should be removed and discarded before recording fresh 
mass. The free water of the cored portion of the sample fruit can either be removed by drying the fruit 
sample using an oven (Sugiyama and Tsuta, 2010). DM %, can be calculated using the following 
equations; 

 Mf – Md   
DM =  X   100 
 Md   
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Where: 
DM represents the dry matter 
Mf represents fresh mass of the cored sample. 
Md represents dry mass of the cored sample. 
 
Statistical analysis: 
 

The obtained data in both seasons of study were subjected to analysis of variance as a simple 
experiment. L.S.D. method was used to differentiate between means according to Snedecor and 
Cochran (1991). 
 
Results and Discussion 
 
Pollination as a limiting factor 
 

To estimate the effect of pollination on fruit set, No of fruit/tree, average fruit weight  
 
Fruit set %: 
 

With regard to the response of fruit set % to open pollination and hand pollination treatments, 
Table (1) shows obviously considerable variations in this respect with Fuerte and Hass avocado trees. 
Herein, the greatest percentage of fruit set were significantly coupled with the Fuerte avocado trees 
subjected to open pollination during both seasons of study. On the other hand, hand pollination in Hass 
avocado trees was statistically the superior during 2015 and 2016 experimental seasons.    
   
No of fruit/tree: - 
 

It quite evident as shows in Table (1) that number of fruits per tree responded positively and 
significantly to various investigated pollination type. Generally, it could be noticed the superiority of 
open pollination in this regard in both Fuerte and Hass avocado trees particularly in 1st season. However, 
the various between open and hand pollination treatments were less pronounced and didn't reach level 
of significance in the 2nd season. Such trend was true with the both Fuerte and Hass avocado trees. 
 
Table 1: Effect of open pollination and hand pollination inflorescences on fruit set %, No of fruit/tree, fruit weight 

and yield per tree of Fuerte and Hass avocado trees during 2015 and 2016 season.  
Hass (Type A) Fuerte (Type B) 

Treatment Yield 
(kg) 

Fruit 
weight 

(g) 

No of fruit 
per tree 

Fruit set 
(%) 

Yield 
(kg) 

Fruit 
weight 

(g) 

No of fruit 
per tree 

 

Fruit set  
(%) 

2015 
11.98  87.71 137.0  7.37 30.33  209.0  145.0 13.90  Open pollinated 
14.77  118.70 125.0  11.00  23.71  169.4  139.0  9.72  Hand pollinated 

1.95 12.99 7.65   2.98 5.05 35.10 6.74 3.02 L.S.D0.05 

2016 
13.11  98.82 133.0  6.93  28.92  225.6  128.0  15.42  Open pollinated 
20.07  143.70 140.0  13.09  18.24  141.0  129.0  10.03  Hand pollinated 
1.08 7.38 28.25 2.31 2.39 14.73 3.57 0.64 L.S.D0.05 

 

Average fruit weight: - 
 

As shows from Table (1) that the average fruit weight of Fuerte and Hass avocado trees was 
increase significantly by open pollination in Fuerte avocado trees. On the other, hand pollination 
treatment was superior and resulted significantly the harvest fruit weight with Hass avocado trees during 
2015 and 2016 experimental seasons.    
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Yield per tree (kg):- 
 

Yield of Fuerte and Hass avocado trees during 2015 and 2016 experimental seasons are presented 
in Table (1). It is quite evident that yield per tree followed nearly the same trend previously discussed 
with average fruit weight particularly the superiority of open pollination treatment with Fuerte avocado 
trees and hand pollination with Hass avocado trees during 2015 and 2016 experimental seasons. This 
result is in general agreement with those found by Whiley, (1992) showed that self pollination can occur 
in fruits when temperatures profiled one from 25°c day to as low as 10°c night temperature. Other 
results finding by Burns et al., (2003) the optimum diurnal temperatures for flowering, pollination and 
fruit set in B type avocado cultivars (Fuerte) in 25°c days and 20°c nights (25/20). Under these 
conditions, overlapping of the male and female cycles occurs and pollen is present for transfer to 
receptive stigmas. (Garner and Lovatt 2008) finding that the relative impact of outcrossing on final 
yield in ‘Hass’ is a subject of controversy, probably because the studies have been performed in avocado 
growing areas with different environmental conditions. Likewise, Alcaraz and Hormaza (2009) in their 
studying on Fueret and Hass avocado cv , the initial fruit set drop occurred in hand-pollinated flowers 
in the high (on) and low (off) bearing years suggesting that the main difference in production between 
both years is due to the higher production of flowers during the high bearing year. Fruit set can occur 
over a period of 4 to 6 weeks. Also, they found an early abscission pattern in both hand- and open-
pollinated flowers, suggesting that other factors besides lack of pollination contribute to the massive 
drop of avocado flowers and fruitlets. Abdel-Karim et al., (2015) revealed that, percentage of fruit set 
ranged between (14.80 &13.10), number of fruit per tree (94-97), yield per tree reached (13.30 and 
13.70 kg) and the heaviest fruit (141.60 and 138.10 g) were produced from Fuerte avocado trees grown 
under Khanater condition. Abdel-Karim et al., (2016) revealed that, percentage of fruit set ranged 
between 59.0 to 60.6 % for Fuerte avocado trees under the three studied regions conditions: Kalyobia, 
Banisuef and Sohage Governorates. Furthermore, number of fruit per tree was high (310.0-306.7), yield 
per tree reached (72.7 and 74.0 kg) and the heaviest fruit (234.2 and 241.7 g) were produced from 
avocado trees grown under Khanater condition compared with other regions under study. 

 
Effect of open pollination and hand pollination inflorescences on some fruit physical properties 
(fruit diameter, fruit length, fruit shape index, seed weight, seed length and seed diameter) of 
Fuerte and Hass avocado trees.    
 
Fruit dimensions (diameter and length cm.): - 
 

The diameter and length of Fuerte and Hass avocado trees were investigated two fruit dimensions 
regarding their response to open and hand pollination treatments. Table (2) shows obviously that open 
pollination increased significantly the fruit dimensions with Fuerte avocado trees during 2015 and 2016 
experimental seasons. Whereas, hand pollination increased significantly the fruit dimensions with Hass 
avocado trees during both seasons of study. However, the rate of response was relatively higher with 
fruit length than the other one (fruit diameter).  
        
Fruit shape index:-  
 

Concerning, the fruit shape index (fruit length: fruit diameter) of Fuerte and Hass avocado fruits 
in response to open and hand pollination treatments, Table (2) shows clearly the variances were 
relatively too few to taken into consideration from the statistical point of view. Herein, the difference 
was more in fruits of Fuerte cv. with open pollination whereas, in fruits of Hass cv. with open pollination 
in 1st season and with hand pollination in 2nd season. Variations, in fruit shape index due to open and 
hand pollination of two fruit dimensions (length and diameter). Since, in most cases the increase in fruit 
length was relatively higher than those resulted in fruit diameter as the response to each treatment was 
individually taking into consideration. Moreover, obtained results regarding the positive effect of type 
of pollination on some fruit physical characteristics goes generally in the line of several investigators 
findings i.e., Thompson, (1996) and Reid, (2002) reported that the examples of fruit maturity indices 
for various horticultural crops include skin color, fruit size and shape and duration of development. 
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There were highly significant differences in fruit growth in terms of diameter between different stages 

of development and between production location for both „Fuerte‟ and „Hass‟ avocados, but the 
interaction between harvest time and orchard location was not significant, respectively Jackson, (2011).  

The shape of „Fuerte‟ fruit varies from elongated with a long, narrow neck to dumpy with short, broad 
neck and can differ from medium to large size weighing between 170-500 g Crane et al., (2013).  

Olarewaju, (2014) found that, a rapid increase in size was noticed for "Fuerte‟ fruit from Bounty Farm 
between day 94 (63.11 mm) and day 128 (62.33 mm) which would have been caused by the cool 
weather condition. There was no evidence of a significant increase in fruit growth from July until the 
last day 247th (September) day of the year. Abdel-Karim et al., (2016) in their study findings that, 
values obtained from avocado fruit produced from trees grown under Khanater climate condition (11.33 
and 12.33 cm) for fruit length, (6.27 and 6.33 cm) for fruit diameter in both studied seasons. 
 
Seed weight (g):- 
 

Concerning the seed weight of Fuerte and Hass avocado cvs. as influenced by the differential 
pollination type (open and hand pollination), data obtained during 2015 and 2016 experimental seasons 
presented in Table (2). It is quite evident that open pollination increased significantly average seed 
weight with Fuerte cv. during both experimental seasons. Whereas, hand pollination with Hass cv. 
during both seasons of study. 
 
Seed dimensions (seed length and seed diameter):- 
                    

It is quite clear as shows from tabulated data in Table (2) that seed dimensions was slightly 
influenced by open and hand pollination. Moreover, differences in most cases were relatively not so 
pronounced to be taken into consideration from the statistical stand point. Such trend was true 
during2015 and 2016 experimental seasons with few except like hand pollination treatment with Hass 
cv. in the 2nd season. These results agreement generally in the line of several investigators findings i.e. 
Luisa et al. (2017) findings that avocado seeds present high size variability. Larger seeds, such those of 
the ‘Esther’ variety, are preferred when nurse seeds are used. Furthermore they classified seeds avocado 
into three sizes according to their fresh weight: small (20–35 g), medium (36–51 g) and large (52–67 
g). Electrolyte leakage was affected by seed age and seed size but did not correlate with subsequent 
seedling growth. The conductivity increases more modestly for large-sized seeds compared to small-
sized seeds (p<0.01); no significant differences were observed between large-sized seeds and medium-
sized seeds.  

 
Table 2: Effect of open pollination and hand pollination inflorescences on some fruit physical properties (fruit 

diameter, fruit length, fruit shape index, seed weight, seed length and seed diameter) of Fuerte and Hass 
avocado trees during 2015-16 season.   

 Hass (Type A) Fuerte (Type B) 

Treatment 
Seed 

diameter 
(cm) 

Seed 
length 
(cm) 

Seed 
weight 

(g) 

Fruit 
shape 
index 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

Seed 
diameter 

(cm) 

Seed 
length 
(cm) 

Seed 
weight 

(g) 

Fruit 
shape 
index 

Fruit 
length 
(cm)  

Fruit 
diamete 

 (cm) 
2015 

3.90  5.44  15.73  1.20  8.80 7.36 11.13  6.62  
 

39.04 
 

1.97  13.50 9.68  
Open 

pollinated 

3.84  5.95  18.75 1.55  7.79 5.00 10.50  6.30  30.57  1.76  12.60 8.09  
Hand 

pollinated 
0.70 0.32 0.69 0.04 0.24 0.23 1.25 0.64 6.36 0.06 1.48 1.26 L.S.D0.05 

2016 

4.54  4.00  16.69 1.49  6.60 4.60  11.90  7.20  44.25 1.72  13.80 9.40  
Open 

pollinated 

2.88  4.12  17.52 1.45  8.68 6.04  11.10  6.20  32.50 1.61  
11.80 

 
8.40  

Hand 
pollinated 

0.68 0.25 1.85 0.30 0.47 1.06 1.04 0.62 3.28 0.29 1.58 0.44 L.S.D0.05 
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Effect of open pollination and hand pollination inflorescences on some fruit physical properties 
(Flesh weight, skin weight, flesh percentage, skin percentage and seed percentage) of Fuerte and 
Hass avocado trees.   
  
Flesh weight (g):- 

 
With regard to response of flesh weight to open and hand pollination treatments increased 

significantly flesh weight when used with Fuerte cv. during both seasons of study. Whereas, hand 
pollination increased significantly flesh weight as compared with to open pollination treatment when 
used with Hass cv. during 2015 and 2016 experimental seasons. 
 
Skin weight (g):-   
 

Skin weight of Fuerte and Hass avocado cvs., during both experimental seasons are presented in 
Table (3). Showed clearly that skin weight followed nearly the same trend previously discussed with 
flesh weight particularly the superiority of open pollination treatment with Fuerte cv. and hand 
pollination with Hass cv. during 2015 and 2016 experimental seasons.  
   
Flesh, skin and seed percentages:-  
 

Concerning the response of flesh, skin and seed percentages to open and hand pollination 
treatments, Table (3) displays obviously that differences in most cases were relatively not so 
pronounced to be taken into consideration from the statistical stand point. Herein, it could be declared 
that fruits of treated Fuerte cv. gave the highest values of flesh, skin and seed percentages when used 
with Hass cv. particularly in 1st season. However, open pollination increased seed percentage when used 
with Hass cv. during both experimental seasons. Such trend of response could be logically explained 
depending upon paralleled rats of changes exhibited in fruit weight to open pollination with Fuerte cv. 
and hand pollination with Hass cv. 

 
Table 3: Effect of open pollination and hand pollination inflorescences on some fruit physical properties (Flesh 

weight, skin weight, flesh percentage, skin percentage and seed percentage) of Fuerte and Hass avocado 
trees during 2015-16 season.     

 
The present results goes partially in the line with that pointed out by several investigators 

regarding the beneficial effect of open and hand pollination on some fruit properties i.e., Gómez (2000) 
reported that a normal avocado will have between 60 -70% flesh and percentage of skin of avocado 
fruits can range from less than 10 percent up to about 25 percent depending on cultivar. Hofman et al. 
(2013) reported that the fruit Hass avocado composition is: seed 23%, skin 16% and pulp 61%. Vinha 
et al. (2013) the fruit has one seed. The edible part of the fruit; the flesh between the seed and the skin, 
varies in color from cream to yellowish-green. Physical characteristics that can be measured when 
evaluating avocado fruits include size, shape, color and percent of skin, flesh, seed, oil, and moisture. 

Hass(Type A) Fuerte (Type B) 

Treatment 
Seed 

Percent 
(%) 

Skin  
Percent 

% 

Flesh 
percent 

(%) 

Skin  
weight 

(g) 

Flesh 
weight 

(g) 

Seed 
Percent 

(%) 

Skin  
Percent 

(%) 

Flesh 
percent 

(%) 

Skin  
weight 

(g) 

Flesh 
weight 

(g) 
2015 

19.98  17.06  58.17 19.07  51.12  18.96 24.03  57.61 
 

48.69 
 

121.4  
Open 

pollinated 

19.33  20.65  61.98 26.18 a 73.76  17.43 22.86  58.01 40.42  98.51  
Hand 

pollinated 
5.20 0.53 2.31 5.33 8.38 4.02 4.57 4.38 7.16 21.46 LSD at 0.05 

2016 

16.95 19.81 61.20 21.51 60.62 19.57 23.64 56.79 
 

53.08 
 

128.5 
Open 

pollinated 

10.98 
 

21.74  67.17 31.20  96.77  22.83 22.16  53.54 32.84  76.16  
Hand 

pollinated 
1.27 0.84 1.27 2.27 7.64 1.19 1.46 1.19 6.55 10.49 LSD at 0.05 
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Small seed size is desirable so that a greater proportion of the fruit is edible. Fruits with seeds with more 
than 28 percent of the total fruit weight are “excessively large seeded” by Hawaii grading standards. 
When the seed is less than 23 percent of the fruit weight, the fruits are considered “fairly small seeded,” 
and when the seed is less than 20 percent of the fruit weight, they are “small seeded.”  
 

Effect of open pollination and hand pollination inflorescences on some fruit quality parameters; 
SSC percentage, Acidity percentage, vitamin C and Dry matter percentage of Fuerte and Hass 
avocado trees. 
 
 Fruit juice soluble solids content percentage (SSC) %: 
 

Data obtained during both 2015 &2016 experimental seasons are presented in Table (4). It is 
quite evident that SSC% was increased by open pollination in Fuerte cv. during both experimental 
seasons. The reverse was true with Hass avocado trees which induced the highest SSC% with hand 
pollination treatment during 2015 and 2016 experimental seasons.  
 
Fruit juice total acidity percentage: 
 

Concerning fruit juice total acidity% of Fuerte and Hass avocado fruits as influenced by open 
and hand pollination treatments, data obtained during both 2015 &2016 experimental seasons are 
presented in Table (4). It is quite evident that the highest rate of increase was significantly detected by 
open pollination treatment i.e., (1.02 & 1.00) during 1st & 2nd experimental seasons in Fuerte and Hass 
avocado cvs., respectively. On the other side, hand pollination treatment was less affective in this 
concern. Such trend was true during both 2015 &2016 experimental seasons.  
 
Fruit juice (V.C.) content: 
 

Data obtained during both experimental seasons are shown in Table (4) displayed that open 
pollination treatment increased fruit juice vitamin C content over hand pollination. This increase was 
significant during both experimental seasons. Such trend was true during both 2015 &2016 
experimental seasons with Fuerte and Hass avocado cvs. Moreover, the highest rate of increase in V.C. 
content was detected with Fuerte cv. over Hass cv. during both seasons of study. 
 
Dry matter percentage (DM%): 
 

It is quite clear as shown from tabulated data in Table (4) that dry matter percentage was slightly 
influenced by open and hand pollination treatments. Such trend was relatively higher with open 
pollination of Hass avocado cv. more than the same treatment with Fuerte avocado cv. while hand 
pollination treatment increased DM % with Fuerte avocado cv. during both experimental seasons. The 
obtained results regarding the increment in the above mentioned parameters by open and hand 
pollinations treatments goes in the line with those found by (Brown, 1984; Ranney, 1992), reported that 
the most common maturity attributes of avocado fruit development is its concomitant decrease in 
mesocarp moisture content (MC) with a corresponding increase in the reciprocal value, dry matter 
(DM). In this respect, various parameters for determining maturity and quality of avocado fruit have 
been suggested to include oil content, mesocarp moisture content (MC) and dry matter (DM) as 
parameters for determining maturity of avocado fruit (Ozdemir and Topuz, 2004 and Dodd et al., 2008). 
Aml et al. (2010) recorded that the dry matter content were increased gradually during different harvest 
dates from the 1st  November (24.23%) recording its highest value at 1st  January (30.51%). Meanwhile 
this rate of increase was dropped from December (29.45 %) to the 1st January (26.18%) during ripening 
at 20oC for 7 days. There was no significant differences in titratable acidity % (TA) were detected 
among different harvest dates of Fuerte avocado fruit from 1st Nov. to 1st Jan. Regarding ascorbic acid 
content (VC), it is observed that its content was decreased by different harvest dates and storage at 20oC 
for a week. Similarly, (Hofman et al. 2013) suggested that smaller fruit could have a higher DM 
compared to the larger fruit; this could be due to the earlier maturity caused by premature seed coat 
senescence. Olarewaju, (2014) reported that changes in dry matter (15 to 33%) and SSC% (5 to 6.5) of 
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Hass avocado, while changes in dry matter (20 to 37%) and SSC% (5.5 to 7%) of Fuerte avocado from 
two commercial production locations in the cool subtropical area (Bounty and Everdon), South Africa. 
 
Table 4: Effect of open pollination and hand pollination inflorescences on some fruit quality parameters (SSC 

percentage, Acidity percentage, vitamin C and Dry matter ratio) of Fuerte and Hass avocado trees during 
2015 and 2016 seasons.  

Hass (Type A) Fuerte (Type B) 

Treatment DM  
(%) 

V.C 
(mg/100gm) 

Acidity 
( %) 

SSC 
 (%) 

DM  
(%) 

V.C 
(mg/100gm) 

 

Acidity 
(%) 

SSC 
(%) 

2015 

36.04  10.46  0.87  6.68  21.05  12.23  1.02  9.31  
Open 

pollinated 

27.84  9.42  0.78   7.92  24.77  9.04b 0.96   8.58  
Hand 

pollinated 
2.98 0.78 0.05 1.33 0.45 0.48 0.05 0.44 L.S.D0.05 

2016 

40.57  11.38  1.00   7.03  22.78  11.74  0.95   8.88  
Open 

pollinated 

30.09  10.04  0.90  8.88  26.10  9.76  0.86  7.85  
Hand 

pollinated 
0.77 0.53 0.04 0.51 0.49 0.64 0.08 0.14 L.S.D0.05 

 
 

 

 

  

Photo 1: Effect of open pollination treatment of Fuerte cv. showed characters fruit (a), seed (b) and 

flesh(c). 

 

a 

b 
c 
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Photo 2: Effect of  hand pollination treatment of Fuerte cv. showed characters fruit (a), seed (b) and 

flesh(c). 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 3: Effect of  oppen pollination treatment of Hass cv. showed characters fruit (a), seed (b) and 
flesh(c). 

 
 
 
 
 
 
 

a 
b 

c

a 

b  

c
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Photo 4: Effect of hand pollination treatment of Hass cv. showed characters fruit (a), seed (b) and 

flesh(c). 
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