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Abstract 

 
The objective of the study was to see whether the growths of pear (Pyrus comminus), apple (Malus domestica) and cherry 

(Prunus avium ) seedlings could be expedited with th e applications of gibberellic acid (GA 3). The apple and pear seedlings 
growing in open  field or und er low plastic tunnels were spray ed ones or twice with different levels (0, 200, and 4 00 ppm) of 
GA3.  The cherry seedlings growing in open field were also subjected to the same GA 3 treatments.  The treated seedlings were 
evaluated in terms of seedling diameter and length at the end of the growing season. GA3 sprays significantly increased lengths 
of pear and cherry seedlings. The effects of plastic covering on seedling diameter and length were both significant for pear and 
cherry seedlings.  None of the treatm ents yielded plants with higher lengths an d larger diameters as  compared to control in  
apple seedlings. The pear seedlings grown under plastic tunnel were significantly taller and ticker than the ones growing in the 
open field. Maximum plant height  (38.11 cm) and stem thickness (6.6 mm) in p ear seedlings were obtained with 2  x 400 ppm 
GA3 and with 1 x 400 ppm GA3 applications in combination with plastic tunn elling, respectively, while m inimum values for 
the mentioned parameters were observed in control.  The highest length (39.7 cm) was recorded in cherry seedlings treated with 
1 x 400 pp m GA3 applications, but all GA3 applications resulted in reduced stem  thickness in cherry seedlings. No treatments 
yielded seedlings that could be grafted in the late fall of the same season. 
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INTRODUCTION 

 
Most temperate zone fruits are propagated commercially 

by graft ing desi rable cu ltivars on seedlings of wild t ypes.  
The use of rootstocks may  be favourable du e to several  
reasons s uch as res istance to  s oil born  dis eases, b etter 
performance of specific rootstocks on certain soil ty pes and  
the efficiency of some crops on specific rootstocks. However, 
seedlings of m any t emperate zo ne fruits grow ver y slow in  
nurseries and n ursery growers have to w ait for  a ver y long 
time to bring them to marketable sizes. 

 
Plant growth regulators (PGRs) have importan t roles in 

plant development, growth and regulation. The major types of 
plant bio-r egulators are aux ins, gibbere llins, c ytokinins, 
abscisic acid, and ethylene. Among these, the gibberellins are 
known to promote stem growth dramatically by increasing the 
cell division an d enlargemen t. There are about 110 known 
gibberellins, customarily abbreviated to GA. Most of the GAs 
produced by plants is inactiv e and most likely  functioning as 
precursors to active ones [1-3].  The use of GA to advance the 
growth and development of plant species is very old and well 
documented [1- 10]. Ferguson et [11]  reported  that GA 4+7 
increased the p lant heigh t in o range seed lings.  Likewise , 
Wang et al. (2002) reported that application GA induced stem 
longitudinal growth in Pinus sylvestris seedlings.  Increased 
plant heights were also obtaine d in lime trees [12]  and loquat 
seedlings [4] by external GA applications. 

 

Air tem perature is  als o a m ain factor eff ecting plant  
growth and dev elopment.  Mos t plants r equire a range of  
optimum temperature to p erform well , and  low t emperature 
is one of the most limiting factors inhibiting plant growth and 
development [13].  The combination of optimum temperature 
and external GA applications ma y play an important role in 
the hastening of plant growth and development.   

 
Keeping in view the role of GA and temperature in plant 

development, th is stud y was carried out to see wheth er 
enhanced growth could be attained with the use of these two, 
i.e. GA and plastic tunnelling and to see whether seedlings  
could be brought to grafting size in shortest possible time. 

 
MATERIALS AND METHODS  

 
Plant material  
These experiments were carried out in 1992 using pear , 

apple and ch erry seedlings gro wing under stan dard nurser y 
care in Egirdir Horticultural Research Station.  In the f all of 
1991, app le, pear and cherry s eeds were sown on six-row  
beds; three rows 15 cm  apart, a 30 cm space and three more 
rows 15 cm  apart. M ost of the newl y em erging s eedlings 
were pulled of f and discarded in June so th at seedlings were 
spaced 10 cm apart in rows. The seedling beds were irrigated 
by wi ld irr igation ever y f ifteen da ys. Th e apple and  pe ar 
seedlings that were given pl astic cov ering tr eatment were  
covered on April 1st and th e plastic covering was gradually 
removed by the end of the June.    
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GA3 sprays and data collection 

Newly growing seedlings of the spring were treated ones 
or twice with on e of thr ee concentrations of GA3 (0, 200 , or 
400 ppm, AgroGib).  In apple and pear, first GA 3 foliar  
sprays were carried out on Jun e 10, 1992, and second GA 3 
sprays were giv en on June 22, 1992.  Cherr y seedlings were 
sprayed with GA 3 on June 26 and then again on July  11,  
1992. GA3 was dissolved in 95 % ethanol and then brought to 
final concentration using tap water . Th e contr ol seedlings  
were being treated with tap water only.   

 
Data on s eedling diameter and length were collected on 

November 17, 1992 using a calliper. 
 
Experimental design and statistical analysis 
All exper iments were condu cted in a complete 

randomized des ign. Each treatme nt had 3 replications and 
each rep lication had 10 s eedlings.  Data were anal yzed b y 
analyses of the variance (ANOVA) with mean separation by 
SNK using SAS software Version 9.1. 
 
RESULTS AND DISCUSSION 
 

In the low plastic tunnel, th e length of apple and pear  
seedlings wer e about twice open air seed lings at the 
beginning of th e season. Upon re moval of the p lastic tunnel, 
the differ ences in the s izes of two gro ups become 
unnoticeable visually.  

 

In pear, when the effects of GA 3 sprays were evaluated 
separately for seedlings gr own under plastic tunnel and  
seedlings grown in the open field, the eff ects GA3 sprays on 
diameter were significant in both of the conditions (Table 1).  
In the open field , the seedlings from one time 20 0 ppm GA3 
application treatment had slight ly l arger di ameter than the  
control ( Table 1 ).  For th e seed lings growing u nder plastic  
protection, all GA3 applications yielded seedlings with larger 
diameters as  compared to cont rol, ex cluding tw o tim es 200 
ppm GA 3 application (Table 1).  Overall , the ste m thickness  
of pear s eedlings was s ignificantly affected b y GA 
treatments. Sim ilar r esults we re report ed b y Boes and  
Hamner [14] and Ferguson et al . [11], where gibberellic acid 
sprays increased stem thickness. 

 
When the growing conditions were disregarded and all 

treatments were compared t ogether, seedlings growing under  
plastic cover had slightly wider diameters than the seedlings  
growing in the open air (Table 1). 

 
The effects of GA 3 spray on len gth were significant for  

the seedlings of the both growin g conditions. Increasing GA3 
spray from one t ime to two tim es significantly increased the 
seedling lengths  for pear seed lings when seedlings were 
grown in the open air . (Tab le 1) .  Similar results were also  
observed in the seedlings growing under plastic cover (Table 
1). 

 

 
Table 1. Influence of Gibb erellic acid appl ications and low plastic tunnellin g on vegetat ive growth of pear ( Pyrus 
communis) seedling (n = 30) 

GA3 

treatments 

(ppm) 

Diameter 

(mm) 

Diameter 

comparisons 

among  all 

treatments 

Length 

(cm) 

Length 

comparisons 

among 

all treatments 

Open Field     

Control 3.83 b* d 12.86 d e 

1x200 4.90 a cd 19.86 c d 

2x200 4.56 ab cd 28.30 b c 

1x400 4.23 ab cd 20.77 c d 

2x400 4.46 ab cd 31.80 a bc 

Tunnel     

Control 5.20 b bc 17.14 c de 

1x200 6.23 a ab 26.69 b c 

2x200 5.96 ab ab 37.18 a ab 

1x400 6.60 a a 31.29 ab bc 

2x400 6.10 a ab 38.11 a a 

 

* Diameter comparisons within open field and within tunnel; means following the different letters in the same column differ 
significantly at P=0.05 probability by SNK. 

 

 
In appl e, ther e was  no s ignificant diff erence am ong 

treatments with respect to seedling diameter (Table 2).  GA3 

sprays significantly effected seedling length regardless of the 
growing conditions (Table 2). The lowest seedling lengths  
were obtained from one time spr ay of 200 ppm GA 3 in open  
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air and from one time spray s of 200 or 400 ppm GA 3 under 
protected cover (Table 2). 

 

  
Table 2. Influence of Gibber ellic acid app lications and low plastic tunn elling on vegetative growth of apple ( Malus 
domestica) seedlings (n = 30)  
 

GA3 

treatments 

(ppm) 

Diameter 

(mm) 

Diameter 

comparisons 

among 

all treatments 

Length 

(cm) 

Length 

comparisons 

among 

all treatments 

Open Field     

Control 4.83 a* a 44.39 ab a 

1x200 4.53 a a 39.46 b ab 

2x200 4.36 a a 49.92 a a 

1x400 4.53 a a 47.57 a a 

2x400 4.06 a a 45.29 a a 

Tunnel     

Control 4.83 a a 42.33 a a 

1x200 4.13 a a 32.71 b b 

2x200 4.33 a a 40.79 a a 

1x400 4.40 a a 33.22 b b 

2x400 4.76 a a 45.35 a a 

 
* Diameter comparisons within open field and within tunnel; means following the different letters in the same column differ 
significantly at P=0.05 probability by SNK. 

 
 

In cherr y, the  ef fects of GA 3 on  s eedling d iameter and  
seedling leng th were both significant (T able 3) . Incr easing 
GA3 concentration from 200  to 400 ppm or  increasing GA 3 
spray from one application to  two applications significantl y 
reduced the  seedling diameter of cherry seedlings (Table 3).  
The highest seedling length was obtained fro m cherr y at  
2x200 ppm GA3 application (Table 3). 
 
 
 
Table 3. Influence of Gibberellic acid applications on veg-  
etative growth of cherry (Prunus avium) seedlings (n = 30) 
 
Gibberellic acid  
concentrations  
(ppm) 
 

Stem thickness  
(mm)  

Seedling height  
(cm)  
 

Control 5.37 a* 34.00 b 
1x200 4.74 a 33.16 b 
2x200 3.80 b 39.70 a 
1x400 3.20 b 34.50 b 
2x400 3.17 b 34.25 b 
*Means followi ng the d ifferent let ters in  the  sam e colum n 
differ significantly at P=0.05 probability by SNK. 

 
 
 

 
 
 
In the current study, the data recorded on plant h eight in 

pear and ch erry s eedlings s howed that foli ar GA 3 spray s 
significantly eff ected plant height.  Our findings are in  
agreement with the findings in many other species [4-7, 11 , 
15].  The boosting effects of GA 3 on plant heig ht were also 
reported by Mehrota and Dadwal [16] , where foliar spray  of 
gibberellic a cid incr eased the  plant height. Gul et  a l. [17]  
reported that maximum plant he ight and stem th ickness were 
obtained in Araucaria Heterophylla seedlings that wer e 
treated with 300 ppm GA. 

 
Feucht and Watson [1] reported that the improvement of 

the plant length was due to both increased number and length 
of cells, bu t th e incr ease in internode length was primarily 
caused by cell elongation. However, th e effect of foliar  GA 
sprays on apple seedlings was not significant. This variation 
is probably caused by the f act that the eff ects of GA sprays 
on plant heig ht was genotype  dep endent and furth er 
experiments are needed to be carried out to explore the  
effects of higher and lower G A3 concentrations on apple  
seedlings.   

 
The initial boosting in grow th of apple an d pear  

seedlings caused b y low plasti c tunnelling w as lost b y the 
advancement of  the s eason. Th is was due probably  to th e 
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problems as sociated with acclimatization; th erefore pl astic 
tunnelling was ineffective in increasing final sizes of the pear 
and apple seedlings. Although the growth of pear and  cherry 
seedlings were promoted by  fol iar g ibberellic acid 
applications, none of the seedlings reached the grafting size at 
the end of the season.  Consequently, since thicker and taller 
pear seedlings can be m arketed at a bet ter pri ce, foliar GA 3 
sprays

 
can only  be r ecommended to the nu rserymen fo r 

producing cost effective pear seedlings commercially. 
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