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Abstract 

This study was carried out during 2021-2022, in the Department of Horticulture, College of 

Agricultural Engineering Sciences, University of Sulaimani, Sulaymaniyah, Kurdistan Region-

Iraq, to find out the effects of cutting time (T1: Mid-Nov., T2: Mid-Dec., T3: Mid-Jan., and T4: 

Mid-Feb.), cutting length (L1: 10 cm and L2: 20 cm), and their interactions on rooting and some 

growth parameters of blackberry Rubus fruticosus L. hardwood cuttings. The local blackberry 

cuttings were transplanted in a low tunnel greenhouse at Zarrayen, Sulaymaniyah governorate. 

Plastic pots of 28 cm radius x 26 cm height, containing a substrate (peat moss: perlite: builder’s 

sand with a 1:1:1 v/v ratio) were used, and 6 cuttings were planted as a replicate out of three 

replicates. The experimental design was laid out in a factorial complete randomized design 

(CRD), the data were subjected to the Analysis of Variance (ANOVA), and the means were 

separated by Duncan’s multiple range test (P≤0.05). After 90 days, the results showed that T1 

was significantly superior in rooting (95.83%), shoot dry weight (2.03 g), shoot length (24.68 

cm), and average leaf area (2.22 cm2). L2 cuttings recorded the highest significant values of 

rooting (96.87%), shoot dry weight (1.83 g), root dry weight (0.56 g), shoot length (25.49 cm), 

number of lateral branches per cutting (18.52), and average leaf area (2.19 cm2). The interaction 

(T1+L2) was significantly superior in rooting (98.61%), shoot dry weight (3.02 g), shoot length 

(28.41 cm), root length (51.04 cm), and average leaf area (2.47 cm2)  

Keywords: Rubus fruticosus L., Hardwood cuttings, Rooting, Leaf area, Chlorophyll content. 
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Introduction 

Blackberries often called “Brambles” are a 

diverse group of species and hybrids in the 

genus Rubus, which belongs to the rose 

family (Rosaceae). Rubus is considered one 

of the most diverse genera of flowering 

plants and is adapted to a wide range of 

environmental conditions, they are native to 

Asia, Europe, North and South America, 

however, blackberries grown in specific 

regions are derived from species indigenous 

to that region (1) comprising more than 700 

species (6). Rubus fruticosus L., which also 

grows wild in Iraqi Kurdistan, is a shrub 

famous for its fruit, which is traded globally 

due to its delicious taste, pleasant flavour 

and nutritional profile. These fruits are 

consumed fresh or processed to make food 

products such as jam, jelly, wine, tea, ice 

cream, desserts and bakery products (39). 

The cooked roots are also used as food (21), 

while fresh or dried leaves are used as a tea 

(27), and the young shoots are eaten as 

salads after peeling (22). Blackberry fruit 

contains high levels of anthocyanins and 

other phenolic compounds, mainly flavonols 

and ellagitannins, which contribute to its 

high antioxidant capacity and other 

biological activities. Blackberry phenolic 

compounds have protective effects on age-

related neurodegenerative diseases and bone 

loss and can inhibit low-density lipoprotein 

and liposomal oxidation. Blackberry extracts 

have also exerted antimutagenic effects by 

modifying cell signalling pathways and 

suppressing tumour promotion factors (19).  

Blackberries are propagated by many 

vegetative propagation methods, i. e. 

suckers, tip layering, leaf-bud cuttings, root 

cuttings, semi-hardwood and hardwood 

cuttings in addition to tissue culture (14). 

Suckers need a huge amount of plant 

material, trailing type blackberries which do 

not sucker can be propagated by tip layering 

which needs a lengthy production period 

plus large spaces and plant material with few 

propagules, leaf-bud cuttings need bottom 

heat and intermittent mist, root cuttings need 

excessive effort, hand labor and indulge the 

stock plants, tissue culture also needs high 

techniques, expensive equipment and faces 

many problems (9). Hence, among all 

vegetative methods, hardwood cuttings 

besides some difficulties in rooting, but plant 

material that could be obtained after pruning 

with the capability to produce more 

propagules, may remain most suitable (1 

and7). 

Cutting time in the majority of horticultural 

plants is considered important for better 

rooting since the physiological status 

relating to growth, performance, and rooting 

capacity are all varied with varying seasons 

(14). Many studies were undertaken on 

different Rubus species and emphasized the 

importance of cutting season (11, 18, and 

34). On the other hand, cutting length, which 

determines the number of lateral buds per 

cutting and also the amount of storage 

carbohydrates and other growth promoters, 

influences the rooting capacity and hence the 

growing degree of the transplant (14). The 

longer the cuttings the better the rooting 

capacity, while the less number of cuttings 

can be obtained from the stock plants. Any 

trying for rooting enhancement in shorter 
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cuttings, and hence decreasing the necessity 

of stock plant material, is substantially 

considerable. In this aspect, very scarce 

scientific works with blackberries have been 

done. (37) investigated the effect of cutting 

length (5, 10, 15, and 20 cm) in black 

raspberries, and they found that cutting 

lengths between10-20cm obtained better 

results for rooting cuttings and subsequent 

growth parameters. 

Although blackberries have wide acceptance 

in Kurdistan, it is not yet cultivated on a 

commercial scale. Hence, the objective of 

this study, as the first try toward making 

blackberry cultivation familiar, is to 

determine the best time for taking cuttings 

with two different cutting lengths and 

determining their role in the rooting capacity 

of the hardwood cuttings of wild-grown 

blackberries in Iraqi Kurdistan. 

Material and Methods 

This study was carried out during the period 

between November 2021 and July 2022, in 

the Department of Horticulture, College of 

Agricultural Engineering Sciences, 

University of Sulaimani/ Kurdistan Region-

Iraq. 

The cuttings of the local blackberry were 

taken from a natural groove located in 

Khurmal, Sulaymaniyah governorate with 

35° 18' 18'' N, 46° 02' 14'' E, and 558 m 

AMSL. While the cuttings were transplanted 

in a low tunnel greenhouse located in 

Zarayan, Sulaymaniyah governorate with 

35° 19' 06'' N, 45° 40' 19’’, E and 544 m 

AMSL.  

A planting media was prepared from (peat 

moss + perlite + builder’s sand) with a 

(1:1:1) v/v ratio, however the black plastic 

pots with 28 cm radius x 26 cm height, were 

used for planting the cuttings, in each pot, 6 

cuttings were planted as one replicate out of 

three replicates per treatment combination. 

The cuttings were taken from a natural 

groove at Khurmal on four different dates 

(Mid-November, Mid-December, Mid-

January, and Mid-February). On each date, 

two lots of 10 and 20cm hardwood cuttings, 

with 0.5-1.0 cm diameter, were taken from 

the bases of current seasons’ growths of 

blackberry primo cane shoots, using sharp 

secateurs, sterilized continuously with ethyl 

alcohol sprays. The cuttings were taken 

making a straight cut at 0.5 cm below the 

lowest node and a slant cut about 1 cm 

above the highest node then the prepared 

cuttings were wrapped with sterilized 

polyethylene sheets and transferred as 

quickly as possible to the greenhouse so as 

to be planted in the same day of taking them. 

The parameters that were considered, 

included rooting%, shoot dry weight (g), 

root dry weight (g), shoot length (cm), root 

length (cm), number of lateral branches per 

seedling, average leaf area (cm2) (12) and 

total chlorophyll content of leaves (mg.g-1 on 

a fresh weight basis) (38). 

The experimental design which included two 

factors: Four times of taking cuttings and 

two cutting lengths, was laid down in a 

factorial complete randomized design 

(CRD), the data were subjected to the 

Analysis of Variance (ANOVA), and mean 

separations were done using Duncan’s 
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multiple range test (P≤0.05) and the whole 

data processing was done using (XLSTAT) 

(2). 

Results and Discussion 

Rooting% 

Regarding the different cutting times (Table 

1), it was found that T1 got the superiority in 

rooting percentage of (95.83%) which was 

significantly higher than that of all other 

times of taking cuttings. Meanwhile, the 

lowest significant average of percent rooting 

(72.92%) was observed from T2. These 

results might be attributed to the differences 

in carbohydrate contents of the cutting 

tissues which act as the main sources of 

energy needed for root formation (4). Many 

researchers emphasize the difference in the 

rooting capacity of cuttings taken at different 

times (10, 16, 18), this could be related to 

the difference in the hormonal balance that 

favors the rooting of hardwood cuttings 

taken at different times (8).  

Twenty-centimeter cuttings again caused a 

significantly higher value (96.87%) of 

rooting percentage of blackberry cuttings 

compared to ten-centimeter cuttings which 

gave only 63.89% rooted cuttings. There are 

no studies in the literature involving Rubus 

species evaluating the effect of different 

sizes and lengths of cutting on rooting (5). 

These results are in consistent with the 

results of other studies conducted in other 

genera, (34) noticed that two-node non-leafy 

cutting of blackberries with more stored 

carbohydrates performed better-rooting 

results than one-node cuttings. Additionally, 

(37) also concluded that the highest rooting 

percentage (58.89 %) was recorded in apple 

cuttings of length 35 cm compared to (15, 

25, and 45 cm) lengths. Furthermore, (21) 

reported that herbaceous cuttings 5 cm in 

length of blueberry ‘Woodard’ showed a 

higher percentage of rooting (80%) 

compared to 12cm cuttings (20%). 

Table 1. Effect of cutting time, cutting length and their interactions on 

rooting% of blackberry (Rubus fruticosus L.) hardwood cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 93.054 a † 98.611 a  95.833 a  

T2 (Dec. 15) 48.612 b  97.222 a  72.917 b  

T3 (Jan. 15) 58.334 b  94.443 a  76.389 b  

T4 (Feb. 15) 55.555 b  97.222 a  76.388 b 
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Means of cutting length 63.889 b  96.874 a   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

 

Dual effects of cutting times (T1, T2, T3, 

and T4) and cutting length (10 and 20 cm) 

showed that 20-cm cuttings taken at all times 

gave higher values of rooting percentage 

compared to 10-cm cuttings within all times 

except T1. The lowest significant rooting 

percentage (55.56%) of cuttings was noticed 

from 10cm cuttings taken in T4. This 

emphasizes that cutting length is a key factor 

to enhance rooting, the longer cuttings gave 

better results, regardless of the time of taking 

cuttings. According to (13) the real 

importance of carbohydrates for root 

formation is that auxin requires a source of 

carbon for the biosynthesis of nucleic acids 

and proteins, leading to the need for energy 

and carbon for root formation. (33) 

Observed that temperature has a direct effect 

on plant metabolism, which may have 

favored root development. According to 

(14), under suitable conditions (high 

humidity and heat), the rooting of cuttings is 

easy and reaches high percentages. This may 

be regarded as a considerable factor in 

cutting the propagation of blackberries. 

Cutting length alongside cutting time could 

be exploited for this purpose without using 

chemicals and/or growth regulators. This 

result is in conformity with those found in 

many previous studies (15, 16, 17, 18, and 

21). 

 Shoot dry weight (g) 

As shown in (Table 2), regarding the 

different cutting times, T1 (November 15) 

gave the highest average of shoot dry weight 

(2.037 g) which was significantly superior 

over all other times except T4 (February 15) 

which gave (1.325 g), whereas the lowest 

significant average (1.015 g) was given by 

T3 (January 15). The same trend was also 

true in the previously mentioned parameters 

(sprouting and rooting percentages), hence, 

the same reasoning may also be true for this 

parameter (shoot dry weight), since time 1 

(November 15) could be favorable for taking 

blackberry cuttings causing the superiority 

of the majority of parameters. This result is 

in conformity with those of many 

researchers (3, 16).  

Concerning cutting length, 20-cm cuttings 

gave a higher significant value (1.836 g) 

compared to 10-cm cuttings which gave 

(0.867 g) average shoot dry weight. Van der 

Krieken et al,(35) reported that different size 

of cuttings with respect to length and 

diameter has exhibited a significant 

influence on the rooting of cuttings. 

The interaction effects between cutting time 

and cutting length, 20-cm cuttings taken on 

T1 got the superiority in average shoot dry 

weight with (3.024 g) compared to all other 

interactions. However, the lowest significant 

effect was observed in the interaction 

between T2 and 10-cm cuttings with a mean 
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value of (0.452 g). This result is in 

agreement with the findings of Lust (21) 

who found a positive correlation between 

cutting time and length in blueberry cutting 

propagation. Additionally, according to 

Pacurar et al,(26), the formation of 

adventitious roots is a complex genetic trait 

regulated by interactions between 

environmental and endogenous factors.  

 

Table 2. Effect of cutting time, cutting length and their interactions on shoot 

dry weight (g) of blackberry (Rubus fruticosus L.) hardwood cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 1.049 b †  3.024 a  2.037 a  

T2 (Dec. 15) 0.452 b  1.609 b  1.015 b  

T3 (Jan. 15) 0.745 b  1.285 b  1.031 b  

T4 (Feb. 15) 1.223 b  1.427 b  1.325 ab 

Means of cutting length 1.867 b  1.836 a   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

Root dry weight (g) 

As indicated in (Table 3), concerning the 

different cutting times, although cuttings 

taken on T4 (15 February) gave the higher 

average root dry weight (0.479 g), and the 

lower value (0.377 g) has resulted from T1 

(15 November), these differences were not 

significant.  

Regarding cutting length, 20-cm cuttings 

gave a higher significant value (0.569 g) of 

root dry weight compared to 10-cm cuttings 

which gave (0.313 g). This result is in 

agreement with the result found by (36) who 

recorded the maximum dry weight of roots 

in apple cuttings (2.09 g) in cuttings of 

length 35 cm, then cuttings of (14, 25, and 

45 cm), whereas, this result is controversial 

with (20) who concluded that compared to 8 

and 12 cm, cuttings of ‘Woodward’ and 

‘Brite Blue” cultivars of blueberry with 5 cm 

length performed better. 

The interaction effects of cutting times (T1, 

T2, T3, and T4) and cutting length (10 and 

20 cm) showed that 20-cm cuttings of T3 

gave the higher significant value of average 

root dry weight (0.639) without significant 

difference from the other 20-cm cuttings 
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either treated or non-treated with IBA. The 

lowest significant average of root dry weight 

(0.239 g) was noticed from 10cm cuttings of 

T2. This might be related to the effect of 

more carbohydrate reserves in the longer 

cuttings, and on the other hand to the proper 

environment for the growth of roots (14). 

The result is in harmony with the findings of 

Higuchi et al, (15) and Hussain et al, (17). 

However, this result is in contrast with what 

was revealed by Koyama (20) who stated 

that the shorter cuttings led to a higher root 

dry mass. 

Table 3. Effect of cutting time, cutting length and their interactions on root 

dry weight (g) of blackberry (Rubus fruticosus L.) hardwood cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 0.259 c † 0.494 ab  0.377 a  

T2 (Dec. 15) 0.239 c  0.620 a  0.430 a  

T3 (Jan. 15) 0.318 bc  0.639 a  0.578 a  

T4 (Feb. 15) 0.434 abc  0.524 a  0.479 a 

Means of cutting length 0.313 b  0569 a   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

Shoot length (cm) 

Table 4 shows that cutting time caused 

significant differences in average shoot 

length mean values, since T1 (November 15) 

gave the highest value (24.688 cm) which 

was significantly higher than all other three 

times afterward except T3 with (21.514 cm), 

whereas T2 (December 15) with (18.688 cm) 

gave the lowest significant value. This may 

be caused by the same reasons mentioned 

previously for the other characteristics of the 

present study, i.e.; sprouting and rooting 

percentages, and shoot and root dry weights. 

On the other hand, the results are in 

agreement with those of previous studies 

such as Bueno et al,(8), Kahramanoğlu and 

Umar(17), Kang et al,(18), and Mehta et 

al,(24) who reported that the cuttings should 

be collected earlier so as to be succeeded. 

Twenty-centimeter cuttings caused a 

significantly higher value (25.496 cm) of 

average shoot length of blackberry cuttings 

compared to ten-centimeter cuttings which 

gave only (17.610 cm) average shoot length. 

This can also emphasize that, to some extent, 

the longer the cuttings, the longer the shoots 

emerged (14). This result is consistent with 
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many previous studies’ results, i. e.; 

Balestrin et al, (5) showed that 20-cm 

cuttings of Rubus erythroclados gave 52.7 

cm shoot length which was significantly 

different compared to 10 and 15cm cuttings 

giving 18.7 and 41.8 cm shoot lengths, 

respectively. Kahramanoğlu and Umar (17) 

also indicated that the length of shoots that 

emerged from pomegranate cuttings is 

proportional to cutting length. 

 

Table 4. Effect of cutting time, cutting length and their interactions on shoot 

length (cm) of blackberry (Rubus fruticosus L.) hardwood cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 20.958 ab † 28.417 a  24.688 a  

T2 (Dec. 15) 11.375 c  26.000 ab  18.688 b  

T3 (Jan. 15) 18.208 bc  24.819 ab  21.514 ab  

T4 (Feb. 15) 19.900 ab  22.750 ab  21.325 ab 

Means of cutting length 17.610 b  25.496 b   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

The combinational effects between cutting 

time and cutting length, 20-cm cuttings 

taken in T1 got the superiority in average 

shoot length with (28.417 cm), but no 

significant difference occurred between this 

interaction and other interactions of 20cm 

cuttings taken on different dates.  However, 

the lowest significant effect was observed in 

the interaction between T2 and 10-cm 

cuttings with a mean value of (11.375 cm). 

Other researchers found the same 

relationship between the time of cutting and 

cutting length in their effect on shoot length 

resulting in cutting propagation (17 and 18). 

Root length (cm) 

 It is clear from (Table 5) that none of the 

three singular factors (cutting time and 

cutting) caused significant differences in this 

parameter, however, there were little 

significant differences due to the 

combinational effect, in which 20-cm 

cuttings taken on November 15th (T1) gave 

the higher significant value of root length 

(51.042 cm) compared to the different length 

cuttings taken on the other dates. 

Meanwhile, the lowest significant average 

root length (34.375 cm) of cuttings was 

noticed from 10cm cuttings taken on 
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December 15th (T2). Again, the same 

interaction, as mentioned in many previous 

parameters, caused the significant value of 

shoot length of blackberry cuttings, (28) 

reported that the highest temperature 

obtained at the time of collection in 

September, favored the greater length of 

roots. These results are in parallel with those 

found by Higuchi et al,(15), Hussain et 

al,(16) in blackberry; Kahramanoğlu and 

Umar(17) in pomegranate, and Koyama et 

al,(20) in blueberry cutting propagation

. 

Table 5. Effect of cutting time, cutting length and their interactions on root 

length (cm) of blackberry (Rubus fruticosus L.) hardwood cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 39.708 bc †  51.042 a  45.375 a  

T2 (Dec. 15) 34.375 c  42.792 abc  38.583 a  

T3 (Jan. 15) 40.833 abc  45.667 ab  43.250 a  

T4 (Feb. 15) 45.958 ab  39.417 bc  42.688 a 

Means of cutting length 40.219 a  44.729 a   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

Number of lateral branches 

The data shown in (Table 6) below, denotes 

the effect of cutting time, cutting length, and 

their interactions on the number of lateral 

branches per cutting in blackberry. 

About cutting time, cuttings taken in T4 

(February 15) gave a higher number of 

lateral branches (19.542) this average was 

higher significantly compared to cuttings 

taken in other times except for T3 with 

(15.708). The lowest mean value (5.542) 

was given by T1 (November 15). This might 

result from the favorable conditions of light, 

humidity, and temperature inside the 

greenhouse where the cuttings were planted 

which resulted in more shoot growths than 

root growth on one hand and on the other 

hand due to the imbalance between shoot 

and root systems since the last time of taking 

cuttings caused the formation of the least 

roots (31). 

Twenty-centimeter cuttings again caused a 

significantly higher value (18.521) of the 

number of lateral branches per cutting 

compared to ten-centimeter cuttings which 

gave only 6.604 branches per cutting. This 
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could be related to the mobilization of more 

sugars and nutrients at the base of cuttings, 

during adventitious root generation (5). This 

finding is the same as found by Balestrin et 

al,(5). 

The interactions between cutting times (T1, 

T2, T3, and T4) and cutting length (10 and 

20 cm) showed that both combinations 

(T4+20-cm and T3+20-cm) with the average 

values of (24.500 and 24.333), respectively 

got the significant superiority compared to 

the other combinations. However, the lowest 

significant number of lateral branches per 

cutting (1.750) was noticed from 10cm 

cuttings taken on T2 (15 December). For 

supporting these findings, no previous 

research works, neither on blackberry 

cuttings nor on other small fruits were 

obtained. Otherwise, our previously 

mentioned parameters may support or 

interpret these results, i. e.; since the first 

time of taking cuttings (T1, November 15) 

caused the longest shoots, it is normally 

awaiting that this time could result in the 

lowest number of lateral branches due to 

apical dominance (33). 

Table 6. Effect of cutting time, cutting length and their interactions on the 

number of lateral branches per cutting of blackberry (Rubus fruticosus L.) 

hardwood cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 3.000 c † 8.083 c  5.542 b  

T2 (Dec. 15) 1.750 c  17.167 b  9.458 b  

T3 (Jan. 15) 7.083 c  24.333 a  15.708 a  

T4 (Feb. 15) 14.583 b  24.500 a  19.542 a 

Means of cutting length 6.604 b  18.521 a   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

Average leaf area (cm2) 

The data presented in (Table 7) indicate to 

the effects of cutting time, cutting length, 

and their interactions on the average single 

leaf area (cm2) of blackberry cuttings. 

Regarding the different cutting times, T1 (15 

November) gave the highest average leaf 

area (2.220 cm2) which was higher 

significantly compared to all other times, 

except T4 (15 February) which gave (2.093 

cm2). Alongside, the lowest significant 

average of leaf area (1.467 cm2) was given 
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by T2 (15 December). Many types of 

research indicate that cutting collection time 

which is positively correlated to 

environmental conditions of light, humidity, 

and average temperatures, and finally 

correlated to physiological status and 

hormonal balance between growth promoters 

such as auxins, gibberellins, and cytokine’s 

and growth inhibitors such as abscisic acid 

and ethylene, has a great influence on the 

success of rooting the cuttings and hence 

subsequent growth characteristics, such as 

leaf area (3 and 10). 

Twenty-centimeter cuttings gave a higher 

significant value (2.189 cm2) of leaf area 

compared to ten-centimeter cuttings which 

gave (1.544 cm2). For comparing our results 

regarding the leaf area of blackberry cutting 

seedlings, no previous studies were 

available. 

Regarding the interaction effects between 

cutting time and cutting length, 20-cm 

cuttings taken on T1 got the significant 

superiority in the average of leaf area with 

(2.471 cm2), however, the lowest significant 

effect was observed in the interaction 

between T2 and 10-cm cuttings with the 

mean value of (1.073 cm2). Since this 

interaction caused the highest significant 

values of the majority of studied parameters, 

i. e.; the process of adventitious root 

formation consequently terminated in the 

best results of plant growth in general and 

leaf area in particular, which may be 

influenced by a number of internal and 

external factors. Among the internal factors, 

the most important role is ascribed to 

phytohormones (32). 

Table 7. Effect of cutting time, cutting length and their interactions on 

average leaf area (cm2) of blackberry (Rubus fruticosus L.) hardwood 

cuttings 

 

Cutting time 
Cutting length (cm) Means of 

cutting time 
10-cm 20-cm 

T1 (Nov. 15) 1.968 ab † 2.471 a  2.220 a  

T2 (Dec. 15) 1.073 d  1.860 bc  1.467 b  

T3 (Jan. 15) 1.340 cd  2.033 ab  1.687 b  

T4 (Feb. 15) 1.794 bc  2.392 ab  2.093 a 

Means of cutting length 1.542 b  2.189 a   
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† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

Leaf chlorophyll content (mg.g-1 on fresh 

weight basis) 

Table (8) indicates that cutting time caused 

significant differences in leaf total 

chlorophyll content mean values, cuttings 

taken on T4 (February 15) gave the highest 

value (1.763 mg.g-1 fw), this value was 

significantly similar to that of T1 with (1.665 

mg.g-1), both of these were significantly 

superior onto the other two times of taking 

cuttings (T2 and T3). The lowest significant 

average of leaf chlorophyll content (1.259 

mg.g-1) was given by cuttings taken on T3 

(January 15). As it was clarified in the 

previous table (9), there were no significant 

differences between T1 and T4, both of 

which gave the highest values of leaf area, 

the same tendency was also true for total leaf 

chlorophyll content, and it was reported that 

there is a positive correlation between leaf 

area and total chlorophyll of leaves (30). 

McDowell (23) also mentioned that the 

components of photosynthetic capacity are 

constrained by the amount and activity of the 

enzyme ribulose 1, 5-bis-phosphate electron 

transport capacity which is constrained by 

the number of thylakoid membranes. 

Environmental conditions also play a key 

role in plant growth performance before, 

during, and after taking the cuttings (25) 

which eventually affect the rooting and 

growth of the cuttings, and both times; T4 

(February 15) and T1 (November 15) appear 

to be more suitable than the other two times 

(December 15 and January 15) which 

synchronized with winter months that seem 

to be unfavorable for taking blackberry 

cuttings, these results are conformity with 

those obtained by Bueno et al,(8), Hussain et 

al,16, Kahramanoğlu and Umar (17). 

As for the cutting length, although twenty-

centimeter cuttings with (1.593 mg.g-1) total 

chlorophyll were maximal, it did not differ 

significantly from that of 10-cm cuttings 

with (1.445 mg.g-1). Except for our previous 

data, in which the majority of parameters 

under the effect of cutting length emphasized 

the significance of longer (20cm) cuttings 

compared to shorter (10cm) cuttings, no 

previous studies were available regarding the 

chlorophyll content of leaves grown from 

cutting propagation of blackberries. 

Otherwise, there are many studies conducted 

on other plants that are in accordance with 

these results Bueno et al, (8), Hussain et al, 

(16) and Kahramanoğlu and Umar (17). 

Table 8. Effect of cutting time, cutting length and their interactions on the 

leaf total chlorophyll contents (mg.g- f.w.) of blackberry (Rubus fruticosus 

L.) hardwood cuttings 

 

Cutting length (cm) Means of 
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Cutting time 
10-cm 20-cm 

cutting time 

T1 (Nov. 15) 1.616 abc † 1.714 a  1.665 a  

T2 (Dec. 15) 1.276 bc  1.503 abc  1.389 b  

T3 (Jan. 15) 1.235 c  1.283 bc  1.259 b  

T4 (Feb. 15) 1.655 ab  1.871 a  1.763 a 

Means of cutting length 1.445 a  1.593 a   

† Means with the same letters are not significantly different according to Duncan’s multiple ranges test (P≤0.05). 

Concerning the interaction effects between 

cutting time and cutting length, it was found 

that the interaction (T4+20-cm) with 1.871 

mg.g-1 was significantly superior, although 

the effect of this interaction was significantly 

similar to some other interactions. On the 

other hand, the lowest significant effect was 

observed in the interaction of (T3+10-cm 

cuttings) with the mean value of 1.235 mg.g-

1. This may be caused by the activation of 

more photosynthetic, which resulted in more 

chlorophyll contents (29) of blackberry 

leaves produced from longer cuttings (20-

cm) and taken on the proper time (T1) which 

in turn caused the better interaction and 

hence resulted in better growth 

characteristics for the plants as whole. 

Conclusion 

From the results mentioned above, it was 

concluded that both time of cuttings and the 

length of cuttings had their roles in the 

enhancement of rooting capacity and hence 

the subsequent growth characteristics of 

hardwood cuttings of blackberry. November 

15 was found to be more effective than any 

other time under this study in its effect either 

on the rooting percentage of the cuttings or 

subsequent growth and performance 

characteristics such as shoot and root length, 

their dry weights and vegetative growth 

which were represented as total leaf 

chlorophyll content, number of lateral 

branches and leaf area. Cutting length, 

however, had significant effects on the same 

characteristics, since it was revealed that 20-

cm length led to better results in the majority 

of parameters than 10-cm cuttings. 
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