
Introduction

Commercial tea culture in Turkey is carried out in an
area of 76800 ha in the provinces of Rize, Artvin,
Trabzon, Giresun and Ordu located in the Black Sea
region. A large part of the tea production area as a
percentage is concentrated in Rize province (65%),
followed by Trabzon (21%), Artvin (11%) and Giresun-
Ordu (3%). Tea is an economically valuable plant for the
region and a means of subsistence for more than
200,000 farmers. In the provinces, 37%, 10%, 7% and

2% of the population of Rize, Artvin, Trabzon and
Giresun respectively engage in tea growing. Therefore,
tea plants cover a considerable part of the agricultural
fields in these provinces. For example, 95% of the
agricultural fields in Rize are allocated exclusively to tea
cultivation (Anonymous, 1997). 

Almost all tea gardens are established with plants
from seed origin. Continuous seed propagation since
1920 has produced populations with different yield and
quality properties reflecting a wide genetic variation.
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Abstract: In this study, single leaf cuttings of 10 Turkish tea (Camellia sinensis) clones Hamzabey-1, Ardeflen-1, Fener-3, Hayrat-
1, Çiftekavak-1, Muradiye-10, Tu¤lal›-10, Gündo¤du-3, Kömürcüler-1 and Derepazar›-7 were rooted under greenhouse conditions
at seven different collection times without using any plant hormones. The cuttings were collected on 28 August, 4 September, 11
September, 19 September, 25 September, 4 October and 10 October. Rooted plants were removed from rooting medium in mid-
May. Plant survival, root dry weight, shoot dry weight and shooting percentage were recorded depending on the tea clones and
collection times. The highest survival percentage by mean values of collection times was obtained from cuttings planted on 25
September (92.3%), followed by 19 September (84.3%), 10 October (83.6%), 4 October (79.2%) and 11 September (78.9%).
Çiftekavak-1 had a higher mean plant survival ratio (92.83%) than other clones, and this was followed by Hayrat-1 (90.93%),
Muradiye-10 (88.54%), Gündo¤du-3 (87.59%), Tu¤lal›-10 (79.97%) and Ardeflen-1 (79.00%). In addition, the survival
percentage and shooting percentage were 100% for cuttings of Hayrat-1 planted on 11 September, Çiftekavak-1 and Hayrat-1
planted on 19 September, and Çiftekavak-1 and Muradiye-10 planted on 25 September. The clone Çiftekavak-1 had the highest
root dry weight (1.99 g) and shoot dry weight (0.93 g) per cutting by mean values at all collection times, and is recommended to
the tea farmers. 
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Türk Çay Klonlar›n›n Köklenme Yeteneklerinin Karfl›laflt›r›lmas›

Özet: Araflt›rmada Hamzabey-1, Ardeflen-1, Fener-3, Hayrat-1, Çiftekavak-1, Muradiye-10, Tu¤lal›-10, Gündo¤du-3, Kömürcüler-
1 and Derepazar›-7 isimli on Türk çay klonundan yedi farkl› zamanda al›nan tek yaprakl› çelikler hormon kullanmaks›z›n sera
flartlar›nda köklendirildi. Çelikler s›ras›yla 28 A¤ustos, 4 Eylül, 11 Eylül, 19 Eylül, 25 Eylül, 4 Ekim ve 10 Ekim tarihlerinde al›nd›.
Köklü çay bitkileri May›s ortas›nda köklendirme ortam›ndan al›nd›. Çay klonlar›na ve çelik alma zamanlar›na ba¤l› olarak yaflama
oranlar›, kuru kök a¤›rl›klar›, kuru sürgün a¤›rl›klar› ve sürme oranlar› kaydedildi. Ortalama de¤erlere gore en yüksek yaflama oran›
25 Eylülde (% 92.3) dikilen çeliklerden elde edildi, bunu s›ras›yla 19 Eylül (% 84.3), 10 Ekim (% 83.6), 4 Ekim (% 79.2)  ve 11
Eylülde (% 78.9) dikilen çelikler izledi. Çiftekavak-1 klonu di¤er klonlardan ortalama de¤er olarak daha yüksek yaflama oran›na (%
92.83) sahipti, bunu s›ras›yla Hayrat-1 (% 90.93), Muradiye-10 (% 88.54), Gündo¤du-3 (% 87.59), Tu¤lal›-10 (% 79.97) ve
Ardeflen (% 79.00) takip etti. Bunun yan›nda, 11 Eylülde dikilen Hayrat-1, 19 Eylülde dikilen Çiftekavak-1 ve Hayrat-1 ile 25 Eylülde
dikilen Çiftekavak-1 ve Muradiye-10 klonunun çeliklerinde yaflama ve sürme oranlar› % 100’dü. Klonlar aras›nda  Çiftekavak-1, tüm
çelik al›m tarihlerinde çelik bafl›na en yüksek ortalama kuru kök a¤›rl›¤›na (1.99 g) ve en yüksek ortalama kuru sürgün a¤›rl›¤›na
(0.93 g) sahipti ve çay üreticilerine önerilebilecek en iyi klon olarak seçildi. 

Anahtar Sözcükler: Çay, klon, yaflama, sürme.



Using this population, clonal selection studies by the
Atatürk Tea and Horticultural Research Institute of Rize
have been performed and many superior tea clones have
been released (Vanl›, 1985).

Earlier vegetative propagation studies indicated that
this method is practical, easy and  rapid, but the results
can be influenced by environmental factors, type of plant
material, hormone use, collection times, use of shade,
rooting mediums and materials, structural factors and
some chemical treatments (Özbek et al., 1961; Ayfer et
al., 1987a, b; Sar›mehmet, 1987; fien et al., 1988;
Günler, 1989; Chen et al., 1990; fien et al., 1991). On
the other hand, hormone use in the tea growing region is
currently not common. Therefore, tea growers prefer to
use the easiest methods for propagation. The aim of this
research is to present practical results in terms of rooting
10 Turkish tea clones.  

Materials and Methods

The research was performed in the greenhouse of
the Atatürk Tea and Horticultural Research Institute
of Rize during 1997-1998. The stock plants of 10 tea
clones were regarded to be well adapted to regional
conditions. Plants were hard pruned in March so they
developed healthy annual shoots. Cuttings were taken
from the middle portions of shoots at seven different
times and prepared 7-8 cm long as a single leaf and
with one or two nodes. A mixture of perlite and
forestry soil (1:1 in volume) was used as the rooting
media in polyethylene tubes 20 x 15 mm in dimension
with 7-8 drainage holes on the bottom. Cuttings were
planted and rooted under jute cloth shading in a
greenhouse. Rooted plants were removed from
rooting medium in mid-May. Rooted plant survival
(%), root dry weights (g), shoot dry weights (g) and
shooting percentage (%) were recorded depending on
tea clones and collection times. A completely
randomized design using three replicates and 10
cuttings per replicate (in total 2100 cuttings) and
Duncan’s multiple range test ( P = 0.05) were used for
mean separation. In addition, correlations between
plant survival (PS), root dry weight (RDW), shoot dry
weight (SDW) and shooting percentage (SP) were
compared (Düzgünefl, 1963).

Results

The best survival percentages were obtained from the
clones Gündo¤du-3 (90%), Çiftekavak-1 (83.3%) and
Muradiye-10 (83.3%) planted on 28 August; Çiftekavak-
1 (86.6%) and Gündo¤du-3 (86.6%) planted on 04
September; Hayrat-1 (100%), Çiftekavak-1 (93.3%) and
Gündo¤du-3 (93.3%) planted on 11 September; and
Çiftekavak-1 (100%) and Hayrat-1 (100%) planted on
25 September. In addition, cuttings of Çiftekavak-1 and
Muradiye-10 planted on 04 October and 10 October
respectively showed the best survival ratio. Differences
among the survival percentages from all collection dates
except for 25 September were significant (Table 1).
Although some clones rooted well at each collection time,
survival percents from cuttings set on 25 September
were higher than those of other times. The highest
survival percentages by mean values of collection times
were determined in the cuttings planted on 25 September
(92.3%), followed by 19 September (84.3%), 10
October (83.6%), 04 October (79.2%) and 11
September (78.9%). In terms of survival percentages,
statistical differences were found among the collection
times of clones except for Hamzabey-1 and Gündo¤du-3.
There also exist statistical differences among mean values
of collection times (Table 2).

The results of root dry weight were 1.99 g, 0.90 g
0.85 g for Çiftekavak-1, Gündo¤du-3 and Hamzabey-1,
respectively (Table 1). There were also significant
differences in root dry weight at all collection times.
Cuttings set on 28 August and 11 September produced
higher average root dry weights than those set at other
times. In addition, dry root weight was markedly lower in
cuttings set on 10 October (Table 2). In every period,
Çiftekavak-1 produced the highest dry weight consistent
with survival percentage data.

With respect to shoot dry weight per cutting,
statistical differences were recorded among clones at
each collection time. Shoot dry weight was the highest in
Çiftekavak-1 at all collection times. In addition,
Çiftekavak-1 had the highest mean shoot dry weight
(0.93 g), and this was followed by Ardeflen-1 (0.37 g),
Hamzabey-1 (0.35 g) and Gündo¤du-3 (0.33 g). Cuttings
of Fener-3 had the lowest shoot dry weight. At all times
except for 10 October, Çiftekavak-1, Gündo¤du-3,
Hamzabey-1 and Ardeflen-1 clones exhibited better
results than others (Table 1). In addition, although
statistical differences were also recorded between
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Table 1. Differences among clones at each cutting collection time regarding plant survival (%), root dry weight (g), shoot dry weight (g) and shooting
percentage (%).

Plant survival (%)

Tea Clones 28 Aug. 04 Sep. 11 Sep. 19 Sep. 25 Sep. 04 Oct. 10 Oct. Mean

Hamzabey-1 73.3 abcx 60.0 c 73.3 cd 80.0 bc 80.0 a 86.6 abc 73.3 ab 75.21 bcd

Ardeflen-1 60.0 bc 66.6 bc 83.3 bcd 83.3 bc 96.6 a 86.6 abc 76.6 ab 79.00 abc

Fener-3 60.0 bc 60.0 c 60.0 d 96.6 ab 90.0 a 36.6 d 66.6 b 67.11 de

Hayrat-1 80.0 ab 80.0 abc 100 a 100 a 96.6 a 93.3 ab 86.6 ab 90.93 a

Çiftekavak-1 83.3 ab 86.6 a 93.3 abc 100 a 100 a 90.0 abc 96.6 a 92.83 a

Muradiye-10 83.3 ab 80.0 abc 83.3 bcd 83.3 bc 100 a 96.6 a 93.3 ab 88.54 ab

Tu¤lal›-10 70.0 abc 70.0 abc 73.3 cd 93.3 ab 96.6 a 70.0 bcd 86.6 ab 79.97 abc

Gündo¤du-3 90.0 a 86.6 a 93.3 ab 80.0 bc 86.6 a 86.6 abc 90.0 ab 87.59 ab

Kömürcüler-1 40.0 c 56.6 c 60.0 d 66.6 c 86.6 a 63.3 cd 86.6 ab 65.67 de

Derepazar›-7 66.6 abc 70.0 abc 70.0 cd 60.0 c 90.0 a 83.3 abc 80.0 ab 74.27 cd

Root dry weight per cutting (g)

Hamzabey-1 1.81 bw 0.63 bc 0.71 c 0.86 b 0.86 b 0.81 a 0.28 b 0.85 b

Ardeflen-1 0.53 cd 0.47 bc 0.56 c 0.60 c 0.82 b 0.52 bc 0.23 b 0.53 bc

Fener-3 0.16 d 0.20 c 0.22 c 0.36 de 0.14 b 0.08 d 0.41 ab 0.22 c

Hayrat-1 0.56 cd 0.54 bc 0.83 c 0.41 d 0.46 b 0.30 cd 0.13 b 0.46 bc

Çiftekavak-1 3.11 a 2.46 a 3.56 a 1.10 a 2.15 a 0.92 a 0.66 a 1.99 a

Muradiye-10 0.86 c 0.28 bc 0.20 c 0.12 f 0.19 b 0.28 cd 0.06 b 0.28 c

Tu¤lal›-10 0.54 cd 0.20 c 0.36 c 0.23 def 0.33 b 0.15 d 0.12 b 0.28 c

Gündo¤du-3 0.98 c 0.82 b 2.22 b 0.64 c 0.83 b 0.69 ab 0.09 b 0.90 b

Kömürcüler-1 0.32 d 0.29 bc 0.57 c 0.18 ef 0.23 b 0.13 d 0.19 b 0.27 c

Derepazar›-7 0.30 d 0.25 bc 0.53 c 0.25 def 0.33 b 0.21 d 0.13 b 0.29 c

Shoot dry weight per cutting (g)

Hamzabey-1 0.37 by 0.17 b 0.37 b 0.56 ab 0.32 bcd 0.51 b 0.16 b 0.35 bc

Ardeflen-1 0.37 b 0.29 b 0.35 b 0.57 ab 0.47 b 0.37 b 0.15 b 0.37 b

Fener-3 0.08 b 0.11 b 0.17 b 0.26 c 0.15 e 0.08 c 0.10 b 0.14 c

Hayrat-1 0.15 b 0.17 b 0.34 b 0.20 c 0.20 de 0.15 c 0.10 b 0.19 bc

Çiftekavak-1 1.85 a 0.93 a 1.27 a 0.67 a 0.64 a 0.64 a 0.49 a 0.93 a

Muradiye-10 0.19 b 0.17 b 0.31 b 0.18 c 0.27 cde 0.20 c 0.12 b 0.21 bc

Tu¤lal›-10 0.09 b 0.13 b 0.27 b 0.20 c 0.16 de 0.18 c 0.15 b 0.17 bc

Gündo¤du-3 0.18 b 0.25 b 0.54 b 0.50 b 0.38 bc 0.38 b 0.09 b 0.33 bc

Kömürcüler-1 0.09 b 0.11 b 0.40 b 0.16 c 0.19 de 0.19 c 0.13 b 0.18 bc

Derepazar›-7 0.17 b 0.14 b 0.25 b 0.16 c 0.24 cde 0.18 c 0.14 b 0.18 bc

Shooting percentage (%) 

Hamzabey-1 73.3 az 60.0 c 73.3 bc 80.0 abc 80.0 a 86.6 abc 73.3 ab 75.2 bc

Ardeflen-1 60.0 ab 66.6 bc 83.3 abc 83.3 abc 96.6 a 86.6 abc 76.6 ab 79.0 abc

Fener-3 60.0 ab 60.0 c 60.0 c 96.6 a 93.3 a 36.6 d 66.6 b 67.5 c

Hayrat-1 80.0 a 80.0 ab 100 a 100 a 96.6 a 96.6 a 86.6 ab 91.4 a

Çiftekavak-1 83.3 a 86.6 a 93.3 ab 100 a 100 a 90.0 ab 96.6 a 92.8 a

Muradiye-10 83.3 a 86.6 a 83.3 abc 90.0 ab 100 a 96.6 a 93.3 a 90.4 a

Tu¤lal›-10 70.0 ab 73.3 abc 73.3 bc 93.3 ab 96.6 a 70.0 bc 86.6 ab 80.4 abc

Gündo¤du-3 90.0 a 90.0 a 93.3 ab 80.0 abc 86.6 a 86.6 abc 90.0 ab 88.1 ab

Kömürcüler-1 40.0 b 63.3 bc 63.3 c 66.6 bc 86.6 a 63.3 c 86.6 ab 67.1 c

Derepazar›-7 66.6 ab 76.6 abc 70.0 bc 60.0 c 90.0 a 83.3 abc 80.0 ab 75.2 bc

x, w, y, z Based on Duncan’s multiple range test (P=0.05) for mean separation in column represented by each collection time.



collection times for each clone except Derepazar›-7, these
differences were insignificant among the mean values of
collection times (Table 2).

Shooting percentage varied from 37% to 100%.
With regard to shooting percentages, statistical
differences between clones at each collection time except
25 September were found. Shooting percentage was

100% for cuttings of Hayrat-1 planted on 11 September
and 19 September, Çiftekavak-1 planted on 19
September and 25 September, and Muradiye-10 planted
on 25 September. Çiftekavak-1 (92.8%), Hayrat-1
(91.4%) and Muradiye-10 (90.4%) had the highest
mean shooting percentage. Statistical differences were
not significant among these clones (Table 1). Statistical
differences regarding shooting percentages were also
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Table 2. Differences among cutting collection times for each clone regarding plant survival (%), root dry weight (g), shoot dry weight (g) and
shooting percentage (%).

Cutting Plant survival (%)

collection

times Hamzabey-1 Ardeflen-1 Fener-3 Hayrat-1 Çiftekavak-1 Muradiye-10 Tu¤lal›-10 Gündo¤du-3 Kömürcüler-1 Derepazar›-7 Mea

28 Aug. 73.3 ax 60.0 b 60.0 b 80.0 c 83.3 b 83.3 bc 70.0 c 90.0 a 40.0 b 66.6 b 70.6 c

04 Sep. 60.0 a 66.6 b 60.0 b 80.0 c 86.6 b 80.0 c 70.0 c 86.6 a 56.6 ab 70.0 ab 71.6 bc

11 Sep. 73.3 a 83.3 ab 60.0 b 100 a 93.3 ab 83.3 bc 73.3 bc 93.3 a 60.0 ab 70.0 ab 78.9 bc

19 Sep. 80.0 a 83.3 ab 96.6 a 100 a 100 a 83.3 bc 93.3 ab 80.0 a 66.6 ab 60.0 b 84.3 ab

25 Sep. 80.0 a 96.6 a 90.0 a 96.6 ab 100 a 100 a 96.6 a 86.6 a 86.6 a 90.0 a 92.3 a

04 Oct. 86.6 a 86.6 ab 36.6 c 93.3 ab 90.0 ab 96.6 a 70.0 c 86.6 a 63.3 ab 83.3 ab 79.2 bc

10 Oct. 73.3 a 76.6 ab 66.6 b 86.6 bc 96.6 ab 93.3 ab 86.6 abc 90.0 a 86.6 a 80.0 ab 83.6 ab

Root dry weight per cutting (g)

28 Aug. 1.81 aw 0.53 ab 0.16 a 0.56 ab 3.11 a 0.86 a 0.54 a 0.98 b 0.32 ab 0.30 ab 0.92 a

04 Sep. 0.63 bc 0.47 ab 0.20 a 0.54 ab 2.46 ab 0.28 b 0.20 b 0.82 b 0.29 ab 0.25 b 0.61 ab

11 Sep. 0.71 bc 0.56 ab 0.22 a 0.83 a 3.56 a 0.20 b 0.36 ab 2.22 a 0.57 a 0.53 a 0.98 a

19 Sep. 0.86 b 0.60 ab 0.36 a 0.41 bc 1.10 bc 0.12 b 0.23 b 0.64 bc 0.18 b 0.25 b 0.48 ab

25 Sep. 0.86 b 0.82 a 0.14 a 0.46 bc 2.15 abc 0.19 b 0.33 ab 0.83 b 0.23 b 0.33 ab 0.63 ab

04 Oct. 0.81 b 0.52 ab 0.08 b 0.30 bc 0.92 bc 0.28 b 0.15 b 0.69 bc 0.13 b 0.21 b 0.41 ab

10 Oct. 0.28 c 0.23 b 0.41 a 0.13 c 0.66 c 0.06 b 0.12 b 0.09 c 0.19 b 0.13 b 0.23 b

Shoot dry weight per cutting (g)

28 Aug. 0.37 abcy 0.37 abc 0.08 c 0.15 b 1.85 a 0.19 b 0.09 c 0.18 de 0.09 b 0.17 a 0.35 a

04 Sep. 0.17 c 0.29 bc 0.11 bc 0.17 b 0.93 b 0.17 b 0.13 bc 0.25 cd 0.11 b 0.14 a 0.25 a

11 Sep. 0.37 abc 0.35 abc 0.17 b 0.34 a 1.27 ab 0.31 a 0.27 a 0.54 a 0.40 a 0.25 a 0.43 a

19 Sep. 0.56 a 0.57 a 0.26 a 0.20 b 0.67 b 0.18 b 0.20 ab 0.50 ab 0.16 b 0.16 a 0.35 a

25 Sep. 0.32 bc 0.47 ab 0.15 bc 0.20 b 0.64 b 0.27 a 0.16 bc 0.38 bc 0.19 b 0.24 a 0.30 a

04 Oct. 0.51 ab 0.37 abc 0.08 c 0.15 b 0.64 b 0.20 b 0.18 abc 0.38 bc 0.19 b 0.18 a 0.29 a

10 Oct. 0.16 c 0.15 c 0.10 bc 0.10 b 0.49 b 0.12 c 0.15 bc 0.09 e 0.13 b 0.14 a 0.16 a

Shooting percentage (%)

28 Aug. 73.3 az 60.0 c 60.0 bc 80.0 b 83.3 b 83.3 c 70.0 b 90.0 a 40.0 b 66.6 bc 70.6 c

04 Sep. 60.0 a 66.6 bc 60.0 bc 80.0 b 86.6 ab 86.6 bc 73.3 ab 90.0 a 63.3 ab 76.6 abc 74.3 bc

11 Sep. 73.3 a 83.3 abc 60.0 bc 100  a 93.3 ab 83.3 c 73.3 ab 93.3 a 63.3 ab 70.0 abc 79.3 bc

19 Sep. 80.0 a 83.3 abc 96.6 a 100  a 100 a 90.0 abc 93.3 ab 80.0 a 66.6 ab 60.0 c 84.9 ab

25 Sep. 80.0 a 96.6 a 93.3 a 96.6 a 100 a 100 a 96.6 a 86.6 a 86.6 a 90.0 a 92.6 a

04 Oct. 86.6 a 86.6 ab 36.6 c 96.6 a 90.0 ab 96.6 ab 70.0 b 86.6 a 63.3 ab 83.3 ab 79.6 bc

10 Oct. 73.3 a 76.6 abc 66.6 b 86.6 ab 96.6 ab 93.3 abc 86.6 ab 90.0 a 86.6 a 80.0 abc 83.6 ab

x,w,y,z Based on Duncan’s multiple range test (P = 0.05) for mean separation in column represented by each clone.



found between the collection times of clones except for
Hamzabey-1 and Gündo¤du-3 (Table 2). However, the
highest mean shooting ratio was obtained from 25
September (92.6%), followed by 19 September
(84.9%), 10 October (83.6%), 4 October (79.6%) and
11 September (79.3%). 

On the other hand, correlations between plant survival
(PS), root dry weight (RDW), shoot dry weight (SDW)
and shooting percentage (SP) from all data were also
found. The relations of PS-RDW, PS-SDW and SP-SDW
were significant, and those of PS-SP and RDW-SDW were
very significant. PS-RDW, PS-SDW, SP-SDW, PS-SP and
RDW-SDW correlations were 0.265, 0.286, 0.268,
0.993 and 0.865, respectively  (Table 3).

Discussion

Survival percentages determined in this study varied
from 37% to 100% depending on tea clones set to root
at seven different times. The cuttings rooted successfully
(Figures 1-4). The survival percentage and shooting
percentage were 100% for cuttings of Hayrat-1 planted

on 11 September, Çiftekavak-1 and Hayrat-1 planted on
19 September, Çiftekavak-1 and Muradiye-10 planted on
25 September without any hormone application. Even
when cuttings were set on 28 August and 04 September
and mean survival was the lowest, Çiftekavak-1,
Muradiye-10, Gündo¤du-3 and Hayrat-1 survived over
80%. In addition, cuttings of Çiftekavak-1, Gündo¤du-3
and Hayrat-1 on 11 September and Çiftekavak-1,
Hayrat-1, Fener-3 and Tu¤lal›-10 set on 19 September
had survival percentages over 90%. Çiftekavak-1
consistently gave the best results in terms of survival
percentages, root dry weights, shoot dry weights and
shooting percentages. 

Ayfer et al. (1987a) studied the effects of different
cover types, rooting media, IBA treatments and mist
propagation on the rooting of clones Pazar-20, Tu¤lal›-
10, Gündo¤du-3, Fener-3, Derepazar›-7 and Muradiye-
10. With respect to rooting percentages and root dry
weights, they obtained the most successful results in a
rooting system that used a ‘Plastic tunnel saturated to
moist and shaded with coarse white calico’ using cuttings
with a single leaf and one bud of the clones in question.
Ayfer et al. (1987a) also reported that rooting
percentages for Fener-3 and Tu¤lal›-10 were 98.3% and
92.6%, respectively, and a mixture of soil and perlite
(1:1) exhibited the best results among media used. In this
study, cuttings of Fener-3 and Tu¤lal›-10 planted on 19
September and 25 September survived between 90.0%
and 96.6% under greenhouse conditions, and cuttings of
Muradiye-10, Gündo¤du-3 and Derepazar›-7 achieved
high plant survival rates without using any hormone
treatment, different plastic tunnels, cover types and mist
propagation.
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Table 3. Correlations (r) between plant survival (PS), root dry weight
(RDW), shoot dry weight (SDW) and shooting percentage
(SP).

RDW SDW SP

PS 0.265* 0.286* 0.993**
RDW -- 0.865** 0.247*
SDW -- -- 0.268*

*Significant.  ** Very significant.

Figure 1. Rooted cuttings of
Çiftekavak-1.

Figure 2. Rooted cuttings of
Muradiye-10.

Figure 3. Rooted cuttings of
Tu¤lal›-10.

Figure 4. Rooted cuttings of
Hayrat-1.



Ayfer et al. (1987b) examined  the effects of different
shading materials and rooting media on the rooting of
Fener-3 cuttings planted in August, and obtained the
highest rooting (75.8%) with jute cloth shading and a
higher rooting (93.3%) with a combination of jute cloth
shading and sand medium. Cuttings of Fener-3 in this
study survived at rates between 90% and 96.6% under
greenhouse conditions utilizing jute cloth shading material
when they were planted on 19 September and 25
September. On the other hand, Ayfer et al. (1987b) also
assessed effects of cutting collection times (24 March, 10
July, 13 August and 10 September), cutting types (semi-
hardwood and hardwood) and IBA treatments in
Derepazar›-7, Fener-3, Gündo¤du-3, Muradiye-10,
Pazar-20 and Tu¤lal›-10 clones. Reporting that the
highest rooting percentages were usually obtained from
cuttings planted in July, but that all clones did not achieve
high rooting percentages in this month, they did not
recommend cutting to collect after August. However, this
research indicated that collection times after August can
also be used to obtain high rooting percentages.

Günler (1986) reported the highest rooting
percentages and the highest root dry weights per cutting
for Gündo¤du-3 and Fener-3, to be 86.7% (93 mg) and
66.7% (63.7 mg), respectively. This study presented
higher rooting percentages and root dry weights for
Gündo¤du-3 and Fener-3 clones than those reported by
Günler (1986). fien et al. (1991) recorded rooting of
92.5% from cuttings of Fener-3 and 62.5% cuttings of

Derepazar›-7 planted in December.  This research also
noted higher rooting percentages for Fener-3 and
Derepazar›-7 than fien et al. (1991). 

On the other hand, information related to the rooting
capabilities of the clones Hamzabey-1, Ardeflen-1,
Hayrat-1, Çiftekavak-1 and Kömürcüler-1 was not found
among the references available.

In addition, it has been suggested that the rooting
levels of tea clones are affected by many environmental
and structural factors, such as collection times (Ayfer et
al. 1997b), cutting forms (fien et al. 1988; fien et al.
1991; Cheng and Yang, 1995; Nyirenda, 1996), clonal
and varietal differences (Ayfer et al. 1987a; Ayfer et al.
1987b), rooting media (Ayfer et al. 1987a; Ayfer et al.
1987b; Günler, 1989), growth regulators (Özbek et al.,
1961; Ayfer et al. 1987a; Rajasekar and Sharma, 1990;
Fong, 1992), chemicals (Barman and Manivel, 1989;
Chen et al., 1990), and cultural applications (Kaflka and
Y›lmaz, 1974; Sar›mehmet, 1987).

Consequently, the results of this study indicate that
Turkish tea clones have good rooting abilities despite
differences in rooting between clones.
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