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SUMMARY 

In this study the ef{ect of Naphtyl A cetic Acid (NAA) , Ascorbic Acid (AA) 
and Indole Butyric Acid (IBA) on rooting of mulberry and fig cuttings; and besides, 
the effect of Alar (B-9), and Salicylic Acid (SA) on bijd burst ofsome peach, cherry 
and pear cuttings were inuestigated. 

NAA (ı 00, 200, 400 ppm) increased significantly both rooting percentage 
and root dry weight in the hardwood cuttings of Bursa Siyahı {ig uariety. Also it 
had the same effect on the root dry weight of Ichinose mulberry uariety in the ex
perimental year of ı985. On the other ha nd, AA (I 00, 500, ı 000, 2000 ppm) had 
no significant effect on rooting percentage and root dry weight of mulberry and {ig 
cuttings. NAA ( ı 00, 200 ppm) had also increased root dry weight of Ichinose cut
tings in ı986. But IBA did not show promoter ef{ect on the rooting of the cuttings 
of both /chinose mulberry and Bursa Siyah ı fig uarieties. 

Alar (2000, 4000 ppm) delayed first bud burst ı -4 days, and mean bud burst 
2·6 day s in peach, cherry and pear cuttings in ı985. SA (500, ı 000, -2000 ppm) de
lay ed first bud burst ı -2 day s and mean bud burst ı-4 daysin cherry and peach cut
tings. Alar (2000, 4000, 8000 ppm) delayed first bud burst ı-4 days and mean bud 
burst 2-8 days and SA (4000 ppm) delayed first bud burst 0-2 and mean bud burst 
3·7 daysin pear cuttings in ı986. 

Neither Alar nor SA affected the total bud burst percentages in the two years 
of experiment. 

ÖZET 

Bazı Meyve Türlerinin Çeliklerinde Köklenıne ve Tomurcuk Sürmesi 
Üzerine Farklı Büyüme Düzenleyicilerinin Etkisi 

Bu araştırmada Naftalen Asetik Asit (NAA), Askorbik Asit (AA) ue /ndol Bu
tirik Asit (IBA) 'nın dut ue incir çeliklerinin köklenmeleri; Alar (B-9) ue Salisilik 
Asit (SA) 'in ise bazı şeftali, kiraz ue armut çeliklerinde tomurcukların sürmesi üze
rine etkileri araştırılmıştır. 
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985 1 d NAA 'in ı oo. 200 ve 400 ppm 'ük dozlan BIU'fiJ Siyahı incir çt
... ı d nyçı eınlı"kalerı"nde köklenme oranını ve kök kuru cılırlılını; lchii'IOH dut Çt· 

şıtinın o u ·· li ··ı iid thr .. · l"kl · de ise sadece kök kuru ağırlığını onem oç e ar mıttrr. Aynı 
şıtinın çe ı erın , la h "k . ·n· lik'- ·nd 

l AA · 1 00 500 ı 000 ve 2000 ppm lik doz rı er ı ı çefı n çe ocrı e lıölı -
yı nın • • .. ı: k " tır NAA' 1 
l nı Ve ko .. k kuru ag-ırlığı üzerine onemu et ı yapmamlf . nın 00 ue 
enme oro "kle ·nd k ··1ı k .. .ıt l·.ıt 

200 'lik dozları 1986 yılında da lchinou çelı . n e o uru ,.ır .ını arttr-
mışt~:7BA 'nın ı 00, 200 ve 400 ~pm 'lik ~ozları _i"_ aynı yıldo ne dut; ne dt incir 
çeliklerinde kök/enmeyi olumlu yonde etkılememıştir. . . 

Alar 'ın 2000 ve 4000 ppm 'lik dozları 1986 yılındo teftcıli, lııroz ve armut çt
liklerinde ilk tomurcuk sürmesini 1-4 gün, ortolamo (% 60) tomurcuk ıiirmuini 2-6 
gün geciktirmiştir. SA 'in 600, ı 000 ve 2~00 PJ!m 'lilı,_dozım: i~ ~~z ve teftali çt
liklerinde ilk sürmeyi 1-2 gün, ortala mo ıurmeyı 1-4 gun geciJrtirmlftir. 1936 yıluıdG 
Alar'ın 2000 4000 ve 8000 ppm 'ük dozları armut çelikı.rinde illı liinneyi l-4fiüı. 
ortalama siir;,eyi 2-8 gün; SA 'in 4000 ppm 'lik dozu iu illı ıiirmeyi 0-2 gün, ortQı. 
ma sürmeyi 3-7 gün geciktirmiştir. Alar ve SA iki deneme yılmdo da tomurcuk/ardQ 
toplam sürmeyi etkilememiştir. 

INTRODUCTION 

Late spring freeze is a very important factor in truit growhJI in wnt Anatolia. 
Sometimes a minimum detay of 5-10 days in bud burst induced by Ulinc certain 
compounds could provide considerable protection apinst sprtnı frOits in thla re
gion. On the other hand, increasing of the rooting abllity ot 10me fruit cuttiııgs, 
wbich usedin the vegetativa propagatlon widely, ls also very nec:es.ry. 

Some efforts have been exerted on detaying of bud bum by wing Ethepbon 
(CEPA), Gibberellic Acid (GA), Alar (B-9), Absclsic Acid (ABA), Cycocel (CCC)In 
the last decades (özbek et al. 1973, Eriş 1976, Westwood 1978, Gülten 1981, Eri4 
and Çelik 1981). Ethephon is one of the promising compounda In this respect and 
it could retard the flowering 3-6 days in some apricot cultiYUS (özbek et al1973, 
Gülşen 1981) and 19 days of hud burst of Chaush grape cuttlnca (Ert, and ÇeUk 
1981). 

Alar generally delayed blooming a few days (1-4 daya) In 10me apricot cultl
vars when applied to the trees in the autumn (özbek et al. 1973, Gülten 1981). 
Alar was also found to be effective on detaying of bud bunt of Cbauıb crape cut· 
tings (Eriş and Çelik 1981). lt retarded the first bud burat 7 days and mean bud 
burst 8 daysin this cultivar. 

Figs generally to be considered easy to propagate (özbek 1978). However, 
specific recommendation on rooting of Bursa Siyahı cv. cuttinpla not known. 

Ichinose mulberry cultivar which grown for its teaves can be prope.gated by 
softwood and hardwood cuttings (Ryu 1977). Ryu (1977) recommended 10-20 
ppm or 2000-4000 ppm NAA for softwood and 200-300 ppm or 7000 ppm NAA 
for hardwood cuttings.o He also mentioned that the basal portion of the cuttlngs 
should be heated at 21 C during rooting. Konarlı et al. (1977) determined on lchi· 
nose cv. that rooting percent and the number of root per cutting were mucb more 
those taken in November and March than those taken In October. They also stated 
that ffiA (~000-4000_ ppm) positively affected the roo ting ot cuttings in November. 
However this effect dısappeared in March's cuttings ( Konarlı et al1977). 
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MA TERIALS and METHODS 

Cuttings of Red Have n and Dixired peaches; Early Burlat cherry; B.P. Moretti ni 
and Ankara pears were taken on the 7th of March in 1985 and on the 4th of March 
in 1986 when they were during imposed dormancy. After preparing of cuttings 
which had two shoot buds were dipped quickly in different concentrations of Alar 
(B-9) and Salicylic Acid (SA) as shownin Table 1 ; and then they placed ina bottom 
heated perlite medium which held at 23°C ± 2°C. The bud burst on cuttings had 
been observed every other day for 30-35 days. So, the both time of firstbud burst 
and mean bud burst (50 % bud burst) were determined. 

Ichinose mulberryand Bursa Siyah ı figcuttings w ere tak en on the 14th of March 
and the 12th of March in 1985 and 1986 respectively. They were treated with diffe
rent concentrations of Naphtyl Acetic Acid (NAA), Ascorbic Acid (AA) and Indole 
Butyric Acid (IBA) as shown Table 1. Cuttings were placed in a bottom heated 
perlite medium and the temperature was held at 23°C ± 2°C during rooting. The 
cuttings had also been under intermittent mist which automatically controlled. 
Rooting was accounted as rooting percentage (%)and root dry weight (g). 

1 
Table: 1 

The Application Schedule of Various Concentratiorıs of Chemicals Used In the 
Experiment ( 1 98S and 1 986) 

Chemicals and their concentrations (ppm) 
Spedes Cultivars 198S 1986 

Pea ch Red Haven Alar 1000 Alar 2000 
Dixired 2000 4000 

Cherry Early burlat 4000 8000 

Pear B.P. Morettini SA 500 SA 4000 
1000 

Ankara 2000 

Fig Bur~ Siyahı AA 100 ~A 100 : f;, 
500 200 

1000 -·400 
2000 

'NAA 
., 

Mulberry Ichinose NAA 100 100 
200 200 
400 400 

Randomized plot design with three replicates was used. Number of cuttings 
per replicate were 20 for Alar and SA treatments and 10 for NAA, AA and IBA 
treatments. Results were evaluated by the Analysis of Variance Method and the 
mean seperation was by the Duncan's Multi'ple Range Test. 
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RESULTS and DISCUSSION 

Effect of Chemicals On Rooting . 
· tages of Ichinose cuttings were hıgh (96.6-100 %) regardless to 

Rootıng percan 
· 1985 (Fı"g 1) But root dry weights 0.627 g, 0.541 g and 0.360 g the treatments ın · · . . . 

· f 400 200 and 100 ppm of NAA treatments respectively, were sıgnı-
obtaıned rom , ·d t · th 
ficantly higher than the other treatments (Tab le 2). AA dı no ıncrease . e root 
weight (0.115-0.160 g) compared with the control (0.06~ g) (Table 2). . . 

NAA also increased the rooting abiUty of Bursa Sıyahı cuttlngs in 1985 (Fıg. 
1). 80 % rooting and 1.97 4 g root dry weight obtained from the appUcatlon of 1_00 
ppm NAA. They were more higher than the other treatments a?d control signıfi. 
cantly {Table 2). 200 ppm NAA had also useful effect on dry weıght (Table 2). On 
the other hand AA did not increase either rooting percentages or root dry weights 

(Table 2). 

100 1.8 
• 1 c hi ·· ••JII~ F,~ -;: o Ichlnoaa ~ 

......, 
80 •• 

' i . o 'n.(~~ ..., 1.4 ~ a. l u!' ı. 
ı:: ... tı. Bursa 'lvahı ( cı 60 o .. 
ı.. ı. o :ı: 
cı 
p. 40 t: 
tc 0 . 6 ~ 
ı:: ..... 20 ... ..., 

0.2 o o o 
o o o D: 
D: 

1 
(ppııı ) ( pp•) 

NAA AA 
Figure: 1 

Effect of various concentrations of NAA and AA on rootinı pucentQie 
and root dry weight of Ichinose mulberry and Buraa Siyahı fig cuttirıgı 

in 1985. 

The positive effect of NAA on root dry weight of Ichinose cuttinıs continued 
in 1986 and the best result obtained from 100 ppm NAA (1.569 &)· It ahrayspve 
higher value than other NAA treatments and the control (0 .6S. g) and the mA 
treatments (0.064-0.424 g) (Table 3). However, neither NAA nor IBA lncreued the 
rooting percentage of Bursa Siyahı Cuttings in 1986 (Table 3) (Fig. 2). 

These results indicated that NAA treatments positively affected the rootine 
of Ichinose hardwood cuttings. Many and Long roots were formed by NAA treat
ments. So, the possibility o f survival of the rooted cuttings could be incıeated. But 
the optimum concentration of NAA was changed sligbtly by the ym. Generılly 
100-200 ppm NAA can be recommended . Ryu (1977) also recommended 100-300 
ppm NAA for Ichinose hardwood cuttings. Lower concentration.s of IBA (100-400 
ppm) had not a good effect on rooting of the same cultivar. Konarlı et al. (1977) 
deterrnined that 2000 ppm IBA increased the number of root per cuttings. This 
result is partly different from our result. Although the concentratlon of IBA used 
Konarlı et al. (1977 ) was more higher than we used . 
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Table: 2 
Effect of Various Concentrations of NAA and AA on Rooting Percentage 
and Root Dry Weight of Ichinose Mulberry and Bursa Siyahı Fig Cuttings 

(1985) 

Chemicals and their 
Concentrations 

(ppm) 

NAA 

Control 

AA 

NAA 

Control 

AA 

• p = 0.05 

100 
~ 

~ BO 

" ı. 

~ 6 0 
ı.: 
ı:: 40 .... .. 
g 20 
r~ 

o 

400 
200 
100 

2000 
1000 

500 
100 

100 
200 
400 

2000 
1000 

500 
100 

( ppm) 

NAA 

Rooting percentage* Root dry weight* 
(%) (g) 

ICHINOSE (Mulberry cv. ) 
100 a 0 .627 a 
100 a 0 .541 a 
100 a 0.360 b 

96.6 a 0 .068 c 
·- ··----·-·- -- · 

96.6 a 0 .132 c 
96.6 a 0.160 & 

100 a 0.115 c 
96.6 a 0.129 c 

BURSA SlYAHI (Fig cv.) 
80.0 a 
66.6 ab 
50.0 be 

--- --· 
50.0 be 

··-·-- -· --
36.6 - c 
40.0 c 
36.6 c 
36.6 c 

( ppm) 

I BA 
Figure: 2 

2. 0 
ı. s 

ı. o 

1.974 a 
1.118 b 
0 .521 c 

0.305 cd 

0.248 cd 
0.108 d 
0 .125 d 
0 .129 d 

• Ichino se(g) 
';_ c :chir.ose (% ) 
';"~ ~ !1·1rs c "i : •ahı (~) 
s::. 
l ..... 
"' :ı: 

t' 0 . 6 ... .. 
0.2 g 
o ı>: 

Ef{ect of various concentrations of NAA and IBA on rooting percentage 
and root dry weight of lchinose and Bursa Siyahı Cuttings in 1986. 
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Table: 3 
. C t tions of NAA and mA on Rooting Percentage 

Effect of Varıous oncen ra . L. F" Cu ti 
Dr Wei ht of lchinose Mulbeny and Bursa Sıyam ıg t ngs 

and Root Y g (l 986) 

Chemicals and their 
Rooting percentage• Root dry weigbt* 

Concentrations 
(ppm) (%) (J) 

ICHINOSE (Mulberey cv.) 

100 100 a 1 .559 1 

200 93.3 a 1.313 b 
NAA 0.376 d 400 76.6 b 

Control 93.3 a 0 .684 c 

100 50.0 c 0.424 cd 

mA 200 46.6 c 0 .185 e 

400 26. 6 c 0.064 e 

BURSA SlYAHI (Fiıcv. ) 

Control 100 a -

100 76.6 b -
NAA 200 66.6 b -

400 60 .0 b -
100 83.3 b -

mA 200 86.6 b -
400 63.3 b -

• p = 0.05 

Important differences were deterrnined in rooting of Bursa Siyahı fig cuttlngs, 
while rooting percentage and root dry weight were being lncreased by NAA In 1985, 
neither NAA nor mA affected the rooting percentages in 1986. ln general lt is sta· 
ted that Bursa Siyahı fig cuttings can be rooted without treatment of rootlog agent 
in bottom heated perlite medium. 

AA di d not to be shown aa a prornising ch emical for rootlog In this experiment. 

Effect of Otemicals on Delaying of Shoot Bud Bunt 
The time of first bud burst and mean (50 %) bud burst of the treated cuttıngs 

were delayed i-2 days by 1000 ppm of Alar in 1985 (Fig. 3). 2000 and 4000 ppm 
of Alar were more effective than 1000 ppm In this respect. These two concentn· 
tions of Alar delayed first bud burst 1-4 days and mean bud burst 2-6 days accor· 
ding to the cultivars in 1985 (Fig. 3). Nearly all of the SA treatments delayed the 
first bud burst 1-2 days and the mean bud burst 1-4 daysin some cultivars cuttings 
(Fig. 3). Neither Alar nor SA effected the total bud burst percantages signiticantly 
in cuttings tested. 

The retardation of Alar on B.P. Morettini and Ankara cuttings were 1-4 days 
in first bud burst and 2-10 daysin mean bud burst in 1986 (Fig. 4). The delaying 
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effect of Alar was more clear on Ankara than on B.P. Morettini. The differences 
between the effect of the concentrations (2000, 4000, 8000 ppm} was not clear. 

Red Ha ven 

Dixired 

Ea:-l y Burl at 

B. P. Morettini 

Ankara 

Retardati.ın (dıtr~ 
1000 2000 4000 

ALAR 
500 1000 

SA 
Figure: 3 

CJFirst huj bur $t 
ızzı 1-i e o: ı b 11d b\lrdt 

ppm 

Delaying ef{ect of various concentrations of Alar and SA on shoot bud 
burst o f some peach, cherry and pear cultivars cuttings in 1985. 

IZI !·le on "'ud . u::-st 

B. P. Mcrettini 

Ankara 

Retar.:ı.tioıı(d~~;YB ) 

2000 4000 8000 4000 ppm 

ALAR SA 
Figure: 4 

Delaying effect of various concentrations of Alar and SA on shoot bud 
burst of pear cuttings in 1986. 

SA (4000 ppm) delayed the first bud burst 0-2 daysand the mean bud burst 
3-7 daysin 1986 (Fig. 4). 

The results obtained from Alar applications in this study generally supported 
by the results obtained trom autumn Alar applications of the apricot flower buds 
which retarded 1-4 days (özbek et al. 1973) and early spring applications of Cbaush 
grape buds which retarded 7-8 days (Eriş and Çelik 1981). 

2000, 4000 and 8000 ppm of Alar had nearly simHar effect. Although 4000 
and 8000 ppm were slightly higher in their effects. And 1000 ppm was much less 
effective. In Cbaush cuttings Alar at 500 ppm much more effective than 1000 and 
2000 ppm (Eriş and Çelik 1981). In apricots Alar at 8000 ppm sometimes much 
more effective than the lower concentrations '(özbek et al. 1973). 

Nearly all concentrations of SA did not retard bud burst as much as Alar. 
Only 4000 ppm of SA retarded the period of 50 % bud burst 7 days in Ankara 
pear cuttings in 1986. 
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Alar and SA had not significantly affected the total bud burst in this experi
ment as previously reported for Alar (Eriş and Çelik 1981). 
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