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INTR O D U C TIO N

Apple is a  popular fruit crop am ong Sri Lankans w hich  is supplied m ain ly  
th rough  im portation at a  huge expense o f  fo reign  exchange. In  y ear 2103 alone, rupees
1.8 billion w ere spent fo r im portation (A gStat, 2013). Im ported  fru its w ith harm ful 
chem icals that are being used for long sh e lf  life is the  m ajor issue o f  faced by Sri Lankan 
in consum ing th is  fruit. There are som e A pple  (M ains dom estica) trees cultivated  in a  few  
hom e gardens in U p C ountry In term ediate Z one (U PIC) and U p  C ountry  W et Z one 
(U C W Z) in Sri Lanka. C lim atic conditions in  both these agro-clim atic  zones are 
conducive for flow ering and fruit bearing o f  apple. However, the  p run ing  system s used  is 
no t appropriate to  obtain quality fruits and  an econom ical y ield . M ost com m only used 
tree pruning types are Centre leader and C entre open approach. H ence, new  train ing types 
and agronom ic practices are required to  increase the productiv ity  o f  A pple  trees in  Sri 
Lanka. Therefore, th is  study w as carried  o u t to  evaluate fruiting ab ility  in U C IZ  through 
d ifferen t train ing system s o f  Apple.

M ATERIAL A N D  M ETHODS

The experim ent w as conducted a t the  Regional A gricu lture R esearch and  
D evelopm ent C entre (RARDC), B andaraw ela from  August 2012  to  June 2013. The 
experim ent w as carried out w ith six years old A pple trees w ith  4.5 x  4 m  spacing. 
Selected  trees fo r w hich treatm ents w ere im posed has been subject to  C entre open  
pruning. The crop m anagem ent p rac tices w ere done according  to  the D O A  
recom m endations. In  the experim ent, treatm ents w ere taken as  C entre open prun ing  +  
branches angle 45° - 60° from vertical (T l) ,  C entre open prun ing  +  excess flow ers 
th inn ing  (T2), C entre open pruning + branches angle 45° - 60° from  vertical +  excess 
flow ers th inning  (T 3) and Centre open pruning  (T 4) as a con tro l w ere laid ou t in a  
R andom ized C om pletely  B lock D esign (R C B D ) w ith  four replicates. D ata recording w as



started from the beginning o f  flow er b loom ing and continued up to  fru it m a tu r i ty . 
A foresaid tree tra in ing  m ethods w ere started at the vegetative stage o f  the tree.

Fruit quality param eters such as fru it w eight, firmness, pH  and Brix (T S S ) w e r e  
also m easured in the  horticulture laboratory. The experim ent was arranged acco rd in g  t o  a  
Com pletely R andom ized Design (CRD ) w ith  four replicates. Data w ere su b je c te d  to  
A N O V A  procedure to  obtain treatm ent m eans using SAS 9.1.3 statistical so ftw are. T h e  
statistical differences am ong treatm ent m eans w ere tested by DUNCAN p ro c e d u re  
(P=0.05) test. Sensory evaluation w as done by panelist’s evaluation o f  A pple fru its . T h e  
param eters o f  taste, colour and mouth feel (crispiness) were evaluated. Ten n u m b e rs  o f  
panelists w ere involved in the sensory evaluation. D ata were analyzed u s in g  S P S S  
statistical software.

R E S U L T S  A N D  D ISC U SS IO N  
F lo w er bloom s a n d  f r u i t  le t co un t

At the beginning o f  the reproductive stage o f  tree, flower bloom s w ere c o u n te d  
according to  the as per the Table 1. H ighest m ean value o f  num ber o f  flow er b lo o m s  w a s  
recorded in control (T4). The lowest m ean value o f  number o f  flow er b lo o m s w a s  
recorded in T3. H ow ever, flow er bloom s count w as not significantly d ifferen t w i th in  
treatm ents. Fruitlets count also showed the low est m ean value in T3. F ru itle ts s e t t in g  
w ere sam e in T1 and  T2. W hen com paring Table 1 and Table 2, treatm ent 1 s h o w e d  a  
failure in fruit set due to  the w ind dam age o r problem  regarding pollination. H o w e v e r ,  
fruitlet developm ent w as not significantly d ifferent in between treatments.

Table 1. Flower blooms fruitlets initiated as affected by different plant training system s.

Treatment Mean value o f number o f flower Mean value o f number o f fru it le ts  
per plant

T1 11.3 a 2.6b
T2 7.0a 2.6b
T3 6.6a 0.3b
T4 11.6a 4.0a

CV (%) 12.7 11.3
Note: Means followed by the same letter in each column are not significantly different at p= 0 .05

The significantly higher fruitlets form ation in trees w ithout use o f  a n y  t r a in in g  
system was recorded in flower blooms as well. The lowest mean fruitlets co u n t w a s  a l s o  
evident T3. Fm itlets setting were same in T1 and T2. However, fruitlet d e v e lo p m en t w a s  
not significantly d ifferent between treatm ents. Table 2 shows the m ean v a lu e  o f  f r u i t



yield o f  A pple from  m aturity stage to  harvesting  stage. H ighest fruit yield w as recorded  
in plants w ithou t use o f  any tra in in g  system s. L ow est fru it yield  w as recorded  in 
Treatm ent 3. F ru it y ie ld  also not s ign ifican tly  d ifferent w ith in  treatm ents.

Table 2. Apple fruit yield from m aturity stage to harvesting stage as affected by different 
training systems.

Treatment Mean value o f  num ber o f  fruits 
per plant (M ay 2013)

M ean value o f number o f  fruits 
per plant (June 2013)

T1 2a 1.3a
T2 la 1.0a
T3 0a 0.0a
T4 3a 2.3a

CV (%) 26.9 24.6
Note: Means followed by the same letter in each column are not significantly different at p=0.05

A ccord ing  to  the literature, A pple  fru it y ield  can be im proved using  above 
training p rac tices in European countries. T em perate countries utilize these stra teg ies to  
optim ize fru it y ie ld  through effic ien t use  o f  sunlight fo r photosynthesis w ith  co rrec t 
position o f  lim bs. B ecause it determ ines w hether branches w ill produce prim arily  fru it or 
continue w ith  vegetative growth. W hen branches grow  strait up, they produce  m ostly  
vegetative parts  and  a very little fruits. H ow ever, in th is  experim ent results revealed  tha t 
different tra in ing  system s do not significantly  affect the  flow ering and fru iting  y ie ld  o f  
Apple in U C IZ  c lim atic  conditions in Sri Lanka.

Fruit quality
T able  3 reveals that there is no significant d ifferen t betw een treatm ents w ith  any  

o f  the param eters m easured in term s o f  quality  o f  the  fruit. In the context o f  T SS va lues 
o f  A pple fru its, h ighest value w as ev iden t in T3 w ith a  com paratively low  value in T4. 
W hen considering  four treatm ents, there w as a  significantly  different in b rix  va lues 
am ong fru its  in d ifferent training system s. A ccording to  the literature, B ruce e t ah, 
(2008), reports  th a t sugar content is changing w ith  the  d ifferent train ing system s o f  
grapes. T SS  form ation  is d ifferent w ith  the am ount o f  sunlight capture d u ring  the  
photosynthesis. T he results revealed that h igher sw eetness can be obtained by  adop ting  
different tra in ing  m ethods than w ithou t use o f  any train ing  system .

Sensory eva lu ation
A ccord ing  to  the  sensory evaluation  results, A pp le  fruit taste w as s ign ifican tly  

different w ith  each  treatm ent. A very  c lear difference in taste  exist from  highest to  low est



in a  sequence o f  T3, T l ,  T2 and T4. The results revealed that training system s o f  
branches at angle 45° - 60° from vertical, excess flowers thinning and Centre open  
pruning m ethods are important to im prove the A pple fruit taste.

Table 3. Fruit quality param eters of Apple as affected by different plant training systems.

Treatment Mean value of fruit 
weight (g)

M ean value of 
fru it firmness

Mean pH value Mean TSS 
value

Tl 134.4a 3.1a 2.8a 15.2a
T2 129.7ab 3.4a 2.7a 14.5a
T3 93.6ab 3.3a 2.6a 15.5a
T4 111.lab 3.3a 2.7a 12.8b
CV (%) 14.6 4.1 2.3 11.3

Note: Means followed by the same letter in each column are not significantly different at p=0.05.

Sensory evaluation on colon o f  the fruit revealed that there is a  significant d ifference  
between treatm ents. The T4 reported the  significantly lowest mean value fo r co lo u r 
(1.85). Greenish back ground w ith red colour w as highest in T4 and other trea tm en ts  
w ere in golden colour back ground w ith red  colour. The character o f  crispiness (m o u th  
feel) o f A pple fruits w as significantly different between treatments. Treatments T3 a n d  
T2 reported the highest crispness. T l and T4 were significantly lower in crisp iness. 
Overall results revealed that the T3 has reported the highest value in taste; co lour an d  
m outh feel (crispiness). According to the  literature Emily et al., (2009) has reported  th a t  
flower thinning im proves fruit quality by lim iting num ber o f  fruits per cluster.

Table 4. Sensory evaluation of Apple with different treatment.

Treatment Taste Colour M outh feel (Crispiness)
T l 3.10b 2.7a 2.1b
T2 2.30c 2.55a 2.9a
T3 3.55a 2.9a 3.2a
T4 1.05d 1.85b 1.8b
cv% 10.2 8.3 6.8

Note: Means followed by the same letter in each column are not significantly different at p=0.05

CONCLUSION

Based on the results it can be concluded that only plant pruning is su ffic ien t to  
increase the yield o f  Apple trees in the  UCIZ o f  Sri Lanka. However, ad o p tio n  o f  
additional plant training systems can improve the fruit quality o f  Apple
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