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Abstract:  

Bamboo plants are an essen-

tial element in Egyptian agricul-

ture development. Nothing was 

found on propagation of Dendro-

calamus giganteus under the 

Egyptian conditions. Thus, two 

trials were done to evaluate the 

effect of position of cuttings on 

the stem, time of propagation, 

indole-3-butyric acid (IBA) 

treatments, planting method on 

rooting of culm and culm-branch 

cuttings of bamboo.  Three cut-

ting types (basal, middle and tip) 

of single and double nodes were 

collected from culm (main stem) 

and culm-branch (lateral branch) 

cuttings of bamboo during Sep-

tember 2004 and March 2005. 

Culm-branch cuttings were treat-

ed for 24h with IBA at 0, 50, 100 

and 200 ppm. Cuttings were 

planted horizontally and/or verti-

cally in clay soil. The experi-

ments were arranged in Random-

ized Complete Block Design as 

split plot with three replicates. 

The obtained data were statisti-

cally analyzed and revealed the 

following:  

Culm-cuttings showed better 

rooting and growth parameters 

compared to culm-branch cut-

tings. In general, single-node cut-

tings of culm and culm-branch 

were better than the double nodes 

ones. Both branch types showed 

the highest rootability at March 

period of propagation. Mean-

while, September propagation 

was suitable to culm-branch cut-

tings only. Treated cuttings with 

IBA showed marked improve-

ment in rootability. Basal cut-

tings contained more C/N ratio 

than that in tip ones. The best 

results were obtained from treat-

ing basal culm-branch cuttings 

with 100 ppm IBA. Vertical 

planting of double nodes cuttings 

reduced its rootability.  

Introduction 

Bamboo plant is native to 

Southeast Asia, Africa, and 

Americas. This popular plant is 

used in many purposes such as 

ways from constructing of hous-

ing , food and medicine. Bamboo 

is a member of family Poacaceae 

(Graminae). There are approxi-

mately 70 genera making up over 

1200 species. Consequently, 

huge differences in propagation 

methods and growing conditions 

due to the wide variety of bam-

boo species were noticed. Thus, 

selected species should be grown 

on a small scale and tested before 

investing large amounts of mon-

ey.
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Propagation of bamboos types is 

not similar. Selecting the proper 

method of propagation for a spe-

cific bamboo species or varieties 

is not easy because of many af-

fecting factors. Several factors 

were found such as sexual or 

vegetative propagation means; 

culm, culm-branch, season, hor-

monal treatment, planting meth-

od, characteristics of cutting 

plantlets, environments…etc. 

Therefore, each country needs to 

discover the proper method and 

the prevailing conditions of 

propagation for their own bam-

boo species. 

Branch cutting was possible 

to propagate some bamboos as 

Gigantochola verticillata and 

Sinocalamus oldhami (White, 

1947). However, using branch 

cuttings showed poor rooting 

percentages as pointed by 

McClure and Durand (1951). 

Under mist-tent propagation, Su-

zuki and Ordinano (1977) 

showed that treating culm cut-

tings with IBA (indole butyric 

acid) resulted in 45, 80 and 60% 

survival of B. blumena, B. vul-

garis and D. merrillianus com-

pared to 32, 75 and 54% in their 

controls, respectively. Surendran 

and Seethalakshmi (1985) report-

ed that IBA and NAA application 

significantly enhanced certain 

species of D. strictus and D. 

scriptoria. Das (1988) achieved 

60-80% rooting of single node 

culm cutting of D. hemitonii, D. 

hookni and D. nigrociliata. Pali-

jon (1983) reported that cuttings 

treated with rooting hormones 

were higher in shoot production 

and the shoots were taller and 

thicker than those of untreated 

cuttings. 

Many years ago, Mabayag 

(1937) indicated that the basal 

portions of culm cuttings of B. 

blumeana were better than mid-

dle and top portions of the culm. 

On the contrary, Bumalong and 

Tomolang (1980) found that 

unsplited culm cutting of G. levis 

gave better results and the middle 

and top portions of the culm were 

the best materials for propaga-

tion.  

In India, Sharma and 

Kaushal (1985) obtained best 

rooting and survival in one-node 

culm cutting taken from 1-10 

basal nodes of 8-month old culm 

in spring (March) for propagating 

of D. strictus. 

Starch and nutrients content 

in the cutting have influenced 

rooting of the culm cuttings as 

found by Joseph (1958) in B. 

arundinacea during February and 

March. Meanwhile, Banik (1987) 

taking culm segments in April–

May for mid-zone of young culm 

was critical for obtaining suc-

cessful results in Dendrocala-

mamus  giganteus, D. long-

ispathus, B. vulgaris, B. balcooa 

, B. tulda and Melocana baccif-

era. 

Concerning the seed propa-

gation of bamboo, Anantachote 

(1988) found that large sized 

bamboos produce smaller seeds 

than small-sized ones. Besides, 

Banik (1991) added that the seed 

weight has a significant effect on 

seedling survival. 
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In Egypt, Dendrocalamus gi-

ganteus plant is an important el-

ement in afforestation and land-

scaping. The known method of 

propagation in Egypt is through 

plant divisions and this is tedious 

way because of the hard mecha-

nism of separation and shortage 

in the availability of mother-

plants. Nothing was found on 

using other means of vegetative 

propagations of this plant under 

our environments. Thus, the aim 

of the present trials was to evalu-

ate the timing of certain methods 

of planting and propagating it 

from different parts of stem treat-

ed with indole butyric acid (IBA) 

at certain levels to enhance root-

ing. 

Materials and Methods 

This investigation was car-

ried out at the Experimental Farm 

of Floriculture, Faculty of Agri-

culture, Assiut University, Egypt 

during the 2004 and 2005 sea-

sons. Under semi-controlled con-

ditions of greenhouse. Two ex-

periments were conducted to 

study the effect of position of 

cuttings, indole-3- butyric acid 

(IBA) treatments, planting meth-

od and seasonal variation on 

propagation of bamboo (Dendro-

calamus giganteus) plants, as in 

the following: 

First Experiment : 

This experiment was carried 

out at the beginning of Septem-

ber 2004 and March 2005 to ex-

amin the effect of period of prop-

agation and planting method on 

rooting of different types of 

bamboo (D. giganteus) culm cut-

tings. The experiment was ar-

ranged in a Randomized Com-

plete Block Design as split plot 

with three replicates. The whole 

plots represented two periods of 

propagation date (September and 

March). Meanwhile, type of cut-

tings (tip, middle and basal), 

planting method (horizontally 

and vertically) and number of 

nodes per cutting (single or dou-

ble-node), were distributed in 

sub-plots and sub-sub plots, re-

spectively. Mature culms (main 

stems) were collected from bam-

boo mother plants at the begin-

ning of September 2004 and 

March 2005. Each culm (ca. 10 

m long) was divided into three 

equal portions; terminal, middle 

and basal. Single-node and dou-

ble-nodes culm cuttings were 

prepared from each portion by 

electric saw. Each unit of exper-

imental sub-sub plots consisted 

of 10 culm cuttings were planted 

either horizontally or vertically in 

clay soil beds under plastic house 

conditions.  

Second Experiment:  

This experiment was con-

ducted at the beginning of Sep-

tember 2004 and March 2005 to 

investigate the effect of indole-3-

butyric acid (IBA) treatments, 

type of cuttings, planting method 

and seasonal variation on rooting 

of culm-branch cuttings of bam-

boo. The experiment was ar-

ranged in a split-split-plot design, 

with three replicates. The whole 

plots represented four IBA con-

centrations (0, 50, 100 and 200 

ppm). Meanwhile type of cut-

tings (tip, middle and basal) and 

planting method (horizontally 
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with single-node cutting, verti-

cally with single-node cutting 

and vertically with double-nodes 

cutting) were distributed in sub-

plots and sub-sub plots, respec-

tively. Culm-branches (lateral 

branches) were collected from 

bamboo (D. giganteus) mother 

plants. The collected material 

was excised of all leaves. Each 

culm-branch was divided into 

three equal portions; terminal, 

middle and basal. Each portion 

was cut into single-node and 

double-nodes of culm-branch 

cuttings and treated for 24h with 

IBA at 0, 50, 100 and 200 ppm. 

Each treatment consisted of 10 

culm-branch cuttings. The treated 

cuttings were planted horizontal-

ly or vertically in clay soil beds 

under same conditions of the 

previous experiment. 

One centimeter sample of the 

basal end represented each type 

of cutting were taken at the be-

ginning of each experiment for 

determination of carbohydrates 

and nitrogen. Total carbohydrates 

colorimeterically determined 

with the anthrone sulphuric acid 

method, Fales (1951). Total ni-

trogen for each period was de-

termined by the semi-micro 

Kjeldahl method as described by 

Black et al. (1982). Then car-

bon/nitrogen ratio (C/N) was cal-

culated. 

At each period of propaga-

tion; three months planting after, 

cuttings were digged up, cleaned 

and data were recorded on; root-

ing percentage, root number per 

cutting, length of the longest 

root, number of sprouts and 

length of sprout per cutting. Also, 

after 7 months from propagation 

data were recorded on number of 

sprouts and length of sprout per 

cutting.  

 All the obtained data of each 

experiment were statistically ana-

lyzed after transforming data by 

adding one for the second exper-

iment data (first season) accord-

ing to Steel and Torrie (1982) 

using the MSTAT computer 

software. 

Results 

First Experiment : 

The present study clearly 

shows that culm cuttings (main 

stem cuttings) failed to form ad-

ventitious root at September pe-

riod of propagation. Meanwhile, 

March propagation was suitable 

to propagate D. giganteus by 

culm cuttings (Table 1). 

Data in Table (1) show that 

rooting percentage of Dendro-

calamus giganteus culm cuttings 

was significantly affected by dif-

ferent types of cuttings at March 

period of propagation. Generally, 

it is clearly appeared that the 

highest rooting percentages were 

obtained with the middle- (ca. 

72%) and tip culm cuttings (ca. 

61%) compared to the basal ones 

(ca. 53%). Also, significant dif-

ferences in rooting percentage 

were noticed between the plant-

ing methods of culm cuttings at 

March period of propagation. 

Planting of single-node culm cut-

ting horizontally or vertically 

showed remarkably better rooting 

percentage compared to double-

nodes ones planted vertically. 

However, the interaction between 
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the type of cuttings and planting 

methods was also found to be 

significant on rooting percentage 

of culm cuttings. The maximum 

rooting percentages were ob-

tained with single-node culm cut-

ting collected from the middle 

part of culm (main stem) and 

planted horizontally (ca. 93%) or 

vertically (ca. 80%) (Fig.1).  

 

Table (1): Percentage of rooted culm cuttings in Dendrocalamus gi 

               ganteus as affected by type of cuttings and planting method  

               at 3 months planting after during March propagation period. 

 

 

Type of 

cuttings 

Planting method 

Horizontally 

with single-

node cutting 

Vertically 

with single-

node cutting 

Vertically 

with double-

nodes cutting 

Mean 

Tip 

Middle 

Basal 

76.7 

93.3 

63.3 

66.7 

80.0 

60.0 

40.0 

43.3 

36.7 

61.1 

72.2 

53.3 

Mean 77.8 68.9 40.0  

L.S.D.     0.05  0.01 

Type of cuttings   5.46  9.12 

Planting method   3.23  4.55 

Type of cuttings x planting method 5.61  7.88 

 

On the other hand, it is evi-

dent from the data in Tables (2 

and 3) and Fig. (1) that the mid-

dle culm cuttings resulted in the 

highest number and length of 

roots at 3 months planting after 

as well as the highest branch 

number and plantlet length at 3 

and 7 months from planting after, 

followed by the tip and basal 

ones, respectively. Propagation 

of Dendrocalamus giganteus by 

single-node culm cutting planted 

horizontally or vertically resulted 

in the best results of all previous 

parameters, but the double-nodes 

culm cutting planted vertically 

gave the lowest results. The in-

teraction between the type of cut-

tings and planting method on root 

and plantlet length were signifi-

cant at 3 months from planting 

after. Meanwhile, the interaction 

between type of cuttings and 

planting method on root and 

branch number was not signifi-

cant at 3 months planting after. In 

addition, the interactions between 

type of cuttings and planting 

method on branch number and 

plantlet length were significant at 

7 months planting after during 

March period of propagation. 

 

 

 

 

 



El-Keltawi and Abdel-Rahman 2010 

 

 06 

              
Single-node tip cutting     Single-node tip cutting      Double-nodes tip cutting 

          (horizontal)                          (vertical)                            (vertical) 

              
Single-node middle cutting             Single-node middle cutting        Double-nodes middle cutting 

            (horizontal)                                      (vertical)                                      (vertical) 

               
Single-node basal cutting       Single-node basal cutting      Double-nodes basal cutting 
           (horizontal)                                      (vertical)                                       (vertical) 

         
 Tip culm cuttings                  Middle culm cuttings           Basal culm cuttings 

Fig. (1): Rooting and vegetation of culm cuttings of Dendro-   
            calamus giganteus, 7 months planting after, for March   

            propagation period. 
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Table (2): Means of number and length of roots per culm cutting in   

               Dendrocalamus giganteus as affected by type of cuttings and   

               planting method at 3 months planting after during March   

               propagation period. 
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Tip 

Middle 

Basal 

19.8 

20.5 

15.6 

16.3 

18.1 

12.7 

10.3 

11.7 

5.7 

15.5 

16.8 

11.3 

14.6 

16.9 

12.1 

14.9 

14.8 

11.6 

9.2 

10.6 

9.0 

12.9 

14.1 

10.9 

Mean 18.6 15.7 9.2  14.5 13.8 9.6  

L.S.D. at 0.05:              Root number             Root length 

Type of cuttings   0.83       0.98  

Planting method   1.02       0.99  

Type of cuttings x planting method N.S.       1.69  
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Single-node tip cutting     Single-node tip cutting     Double-nodes tip cutting 

     (horizontal)                            (vertical)                              (vertical)         

       
Single-node middle cutting  Single-node middle cutting  Double-nodes middle cutting 

           (horizontal)                           (vertical)                                   (vertical)         

       
Single-node basal cutting     Single-node basal cutting        Double-nodes basal cutting 

      (horizontal)                           (vertical)                              (vertical)         

             

Tip culm-branch cuttings    Middle culm-branch cuttings   Basal culm-branch cuttings 
 

Fig. (2): Rooting and vegetation of culm-branch cuttings of Dendro- 

             calamus giganteus treated with 100 ppm IBA during March  

             propagation period. 
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Second Experiment : 

Data presented in Table (4) 

indicate that treatment of culm-

branch cuttings with IBA at vari-

ous concentrations resulted in 

significant increments in percent-

age of rooted cuttings compared 

to the control at both periods of 

propagation used (September and 

March). The maximum rootabil-

ity was obtained as a result of 

IBA treatment at 100 ppm. Ap-

parently, culm-branch cuttings 

showed the highest rootability at 

March period of propagation 

compared to September propaga-

tion. Besides, rooting percentages 

of basal and middle culm-branch 

cuttings were better than the tip 

ones at both periods of propaga-

tion used. The rooting percent-

ages were 45.5%, 40.3% and 

14.2% at September period of 

propagation and 57.5%, 48.9% 

and 26.7 at March period of 

propagation for basal, middle and 

tip cuttings, respectively. In addi-

tion, planting the single-node 

cuttings which had been taken 

from culm-branch (lateral 

branch) horizontally or vertically 

significantly increased the per-

centage of rooted cuttings com-

pared to the double-nodes cut-

tings, planted vertically at both 

periods of propagation. General-

ly, the best rooting percentages 

were obtained from the single-

node basal cuttings of culm-

branch, planted vertically or hor-

izontally and treated with IBA at 

100 ppm at September (73 and 

76%) and March (80-86%) peri-

ods of propagation (Fig. 2).  

On the other hand, it is evi-

dent from the data in 

 Tables (5, 6, 7 and 8) that 

IBA treatments significantly in-

creased number and length of 

roots per cutting at 3 months 

planting after as well as branch 

number and plantlet length at 3 

and 7 months planting after com-

pared to the control during both 

periods of propagation. The most 

effective concentration was 100 

ppm in increase root and vegeta-

tive characteristics. Propagation 

of Dendrocalamus giganteus by 

basal culm-branch cuttings re-

sulted in the best results of all 

previous parameters followed by 

the middle ones. Moreover, the 

single-node cuttings planted hor-

izontally or vertically formed 

more roots and branches as well 

as higher plantlets with longer 

roots compared to the double-

nodes cuttings planted vertically 

for both periods of propagation. 

Generally the single-node basal 

cuttings of culm-branch, planted 

horizontally or vertically and 

treated with 100 ppm IBA result-

ed in the highest root and vegeta-

tive characteristics at September 

and March periods of propaga-

tion (Fig. 2). Apparently, March 

propagation showed remarkably 

better root and vegetation than 

September. 

The chemical analysis of ba-

sal segments of cuttings showed 

that the highest C/N ratio in 

Dendrocalamus giganteus cut-

tings was obtained at March pe-

riod of propagation compared to 

September propagation period. 

Also, using the culm cuttings 
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gave higher C/N ratio compared 

to the culm-branch cuttings. In 

addition, basal portions of culm 

and culm-branch contained the 

highest C/N ratio compared to 

the other ones (Fig. 3). 

 

Table (4): Rooting percentage of culm-branch cuttings in Dendrocal-

amus giganteus as affected by IBA concentrations, type of 

cuttings and planting method at 3 months planning after dur-

ing September 2004 and March 2005 propagation periods. 
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Cont. 

 Tip 

Middle 

Basal 

00.0 

20.05 

26.3 

00.0 

23.3 

23.3 

0.0 

13.3 

06.7 

00.0 

18.9 

18.8 

13.3 

33.3 

43.3 

06.7 

36.7 

40.0 

03.3 

16.7 

23.3 

07.8 

28.9 

35.6 

Mean 15.4 15.5 06.7 12.5 30.0 27.8 14.4 24.1 

 

50 

 Tip 

Middle 

Basal 

16.7 

46.7 

53.3 

16.7 

43.3 

56.7 

06.7 

26.7 

30.0 

13.4 

38.9 

46.7 

33.3 

53.3 

66.7 

26.7 

53.3 

70.0 

16.7 

30.0 

43.3 

25.6 

45.6 

60.0 

Mean 38.9 38.9 21.1 33.0 51.1 50.0 30.0 43.7 

100  Tip 

Middle 

Basal 

23.3 

70.0 

76.7 

26.7 

66.7 

73.3 

16.7 

40.0 

43.3 

22.2 

58.9 

64.4 

43.3 

73.3 

86.7 

40.0 

70.0 

80.0 

26.7 

46.7 

46.7 

36.7 

63.3 

71.1 

Mean 56.7 55.6 33.3 48.5 67.8 63.3 40.0 57.0 

200  Tip 

Middle 

Basal 

26.7 

56.7 

60.0 

30.0 

50.0 

63.3 

06.7 

26.7 

33.3 

21.1 

44.4 

52.2 

40.0 

70.0 

70.0 

43.3 

63.3 

73.3 

26.7 

40.0 

46.7 

36.7 

57.8 

63.3 

Mean 47.8 47.8 22.2 39.3 60.0 60.0 37.8 52.6 

General Mean 39.7 39.4 20.8 33.3 52.2 50.3 30.6 44.4 

General effects of cuttings type: 

Tip 

Middle 

Basal 

16.7 

48.3 

54.1 

18.3 

45.8 

54.2 

7.5 

26.7 

28.3 

14.2 

40.3 

45.5 

32.5 

57.5 

66.7 

29.2 

55.8 

65.8 

18.3 

33.3 

40.0 

26.7 

48.9 

57.5 

L.S.D. at 0.05    

       A= 3.08  B= 2.52  AB= 5.04  C= 2.63 

       AC= 5.26     BC= 4.56     ABC= N.S.  

A= 3.39  B= 4.11  AB= N.S.  

C= 3.03  AC= N.S. BC= 5.24     

ABC= N.S. 
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Table (5): Means of number of roots per culm-branch cutting in  

Dendrocalamus giganteus as affected by IBA concen-

trations, type of cuttings and planting method at 3 

months planting after during September 2004 and 

March 2005 propagation periods. 
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Cont. 

 Tip 

Middle 

Basal 

0.0 

3.3 

3.5 

0.0 

3.0 

3.5 

0.0 

2.2 

2.3 

0.0 

2.8 

3.1 

7.8 

9.6 

10.9 

7.6 

10.0 

11.0 

3.9 

5.5 

6.2 

6.4 

8.4 

9.3 

Mean 2.3 2.2 1.5 2.0 9.4 9.5 5.2 8.0 

 

50 

 Tip 

Middle 

Basal 

4.7 

6.0 

6.8 

4.3 

5.8 

6.4 

2.5 

2.8 

3.8 

3.8 

4.9 

5.7 

9.5 

12.6 

12.7 

8.9 

11.7 

12.4 

4.2 

7.0 

8.6 

7.5 

10.4 

11.2 

Mean 5.8 5.5 3.0 4.8 11.6 11.0 6.6 9.7 

100  Tip 

Middle 

Basal 

5.8 

6.9 

9.0 

5.2 

7.0 

8.8 

3.6 

4.5 

4.7 

4.9 

6.2 

7.8 

11.7 

13.8 

15.4 

9.5 

14.9 

18.8 

5.8 

9.1 

10.3 

9.0 

12.6 

14.8 

Mean 7.3 7.0 4.6 6.3 13.6 14.4 8.4 12.1 

200  Tip 

Middle 

Basal 

5.4 

7.4 

7.8 

5.4 

7.2 

7.7 

3.2 

3.7 

4.6 

4.7 

6.1 

6.7 

11.5 

12.9 

15.3 

11.0 

14.0 

14.8 

6.7 

8.2 

9.6 

9.7 

11.7 

13.2 

Mean 6.9 6.8 3.8 5.8 13.2 13.3 8.2 11.6 

General Mean 5.6 5.4 3.2 4.7 12.0 12.1 7.1 10.4 

General effects of cuttings type: 

Tip 

Middle 

Basal 

4.0 

6.0 

6.8 

3.7 

5.8 

6.6 

2.3 

3.3 

4.1 

3.3 

5.0 

5.8 

10.1 

12.2 

13.6 

9.3 

12.7 

14.3 

5.2 

7.5 

8.7 

8.2 

10.8 

12.2 

L.S.D. at 0.05      

A: 0.38   B: 0.21   AB: 0.42    C: 0.17   

AC: 0.31     BC: 0.28     ABC: N.S.  

A: 0.45  B: 0.39  AB: 0.78 

C: 0.40  AC: 0.79  BC: 0.71       

ABC: 1.42 
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Table (6): Means of root length (cm) per culm-branch cutting in  

                Dendrocalamus giganteus as affected by IBA concen- 

                 trations, type of cuttings and planting method at 3   

                 months planting after during September 2004 and   

                 March 2005 propagation periods. 

IB
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(p
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A
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B
" 

Planting method "C" 
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H

o
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n
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ll

y
 w
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h
 

o
n
e-
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d
e 
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tt
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V
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y
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g
 

V
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ti
ca
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2
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o
d
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u
tt
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M
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n
 

H
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n
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ll

y
 w
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h
 

o
n
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n
o
d
e 
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V
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y
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o
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n
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tt
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g
 

V
er
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y
 w
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h
 

2
-n

o
d
es

 c
u
tt

in
g
 

M
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n
 

 

Cont. 

 Tip 

Middle 

Basal 

0.0 

3.6 

3.8 

0.0 

3.8 

3.6 

0.0 

2.1 

2.1 

0.0 

3.2 

3.2 

7.2 

10.9 

12.6 

8.3 

10.8 

12.3 

5.2 

7.7 

7.8 

6.9 

9.8 

10.9 

Mean 2.5 2.5 1.4 2.1 10.2 10.5 6.9 9.2 

 

50 

 Tip 

Middle 

Basal 

5.3 

6.9 

6.8 

5.2 

6.7 

6.8 

2.1 

3.3 

4.0 

4.2 

5.6 

5.9 

10.3 

13.2 

14.6 

10.5 

12.6  

13.8 

7.3 

8.4 

9.2 

9.4 

11.4 

12.5 

Mean 6.3 6.2 3.1 5.2 12.7 12.3 8.3 11.1 

100  Tip 

Middle 

Basal 

7.1 

8.5 

13.5 

6.7 

8.7 

12.7 

3.5 

4.8 

6.2 

5.8 

7.3 

10.8 

11.5 

16.2 

14.8 

12.6 

16.6 

14.5 

7.5 

10.7 

12.3 

10.5 

14.5 

13.9 

Mean 9.7 9.4 4.8 8.0 14.2 14.6 10.2 13.0 

200  Tip 

Middle 

Basal 

6.8 

7.4 

11.5 

6.6 

7.0 

11.2 

3.8 

4.6 

6.3 

5.7 

6.3 

9.7 

12.0 

15.8 

15.6 

12.0 

15.3 

14.1 

7.2 

9.9 

10.0 

10.4 

13.7 

13.2 

Mean 8.6 8.3 4.9 7.2 14.5 13.8 9.0 12.4 

General Mean 6.8 6.6 3.6 5.6 12.9 12.8 8.6 11.4 

General effects of type of cuttings: 

Tip 

Middle 

Basal 

4.8 

6.6 

8.9 

4.6 

6.6 

8.6 

2.4 

3.7 

4.7 

3.9 

5.6 

7.4 

10.3 

14.0 

14.4 

10.9 

13.8 

13.7 

6.8 

9.2 

9.8 

9.2 

12.3 

12.6 

L.S.D. at 0.05      

A= 0.17  B= 0.18  AB= 0.33  C= 0.17 

AC= 0.31     BC= 0.28     ABC= 0.54  

A= 0.31  B= 0.24  AB= 0.48   

C= 0.25   AC= 0.51 BC= 0.42      

ABC= 0.85 
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Fig. (3): Means of C/N ratio in the base of Dendrocalamus  

              giganteus cutting tissues as affected by period of  

              propagation, cutting position on the mother plant and  

              type of cuttings. 
 

DISCUSSION 

Seasonal timing, or the peri-

od of the year in which cuttings 

are taken, can play an important 

role in rooting (Hartmann et al., 

2002). With many species there 

is an optimal period of the year 

for rooting (Anand and Heber-

lein, 1975; Barham et al., 2000; 

Singh et al., 2004). In bamboos, 

the cessation of winter and the 

onset of spring resulted in emer-

gence of new leaves on the lat-

eral branches, resumption of ac-

tive extension growth and up-

ward mobilization of stored pho-

tosynthates and auxiliary sub-

stance from the underground rhi-

zome, coincides with good root-

ing (Singh et al., 2004). Trewa-

vas (1991) argued that the acqui-

sition of sensitivity by 

cells/tissues towards photohor-

mones for the process of differ-

entiation and organization into a 

specific organ depends on several 

external and internal factors, in-

cluding environmental conditions 

such as atmospheric temperature 

and humidity. Thus, the present 

investigation results showed that 

seasonal changes influenced root-

ing of Dendrocalamus giganteus 

cuttings . Both culm and culm-

branch cuttings exhibited better 

adventitious rooting at March 

than September period of propa-

gation. The present results are in 

accordance with those obtained 

by several investigators; Ag-

nihotri and Ansari (2000) on 

Bambusa vulgaris var. striata 

and Dendrocalamus strictus, 

WenYan et al. (1997) on sympo-



Assiut J. of Agric. Sci., 41 (1)  (59-80) 

 

 66 

dial bamboo species and Singh et 

al. (2004) on Dendrocalamus 

asper.  

Concerning the effect of 

branch position on mother plant 

(culm and culm-branch), the ob-

tained results in this study indi-

cate that rooting and sprouting 

responses were higher in culm 

cuttings than culm-branch cut-

tings. These results are in agree-

ment with those of  several inves-

tigators; Castillo (1990) on some 

bamboo species, Singh et al. 

(2002) on Bambusa nutans and 

Singh et al. (2004) on  Dendro-

calamus aper. Superior adventi-

tious root formation in culm cut-

tings relates to their proximal 

position from the underground 

rhizome and morphological fea-

tures such as plump thick walls 

with abundant reserves. Scien-

tists believed that the starch con-

tent and the levels of various nu-

trients in the cuttings might have 

influenced the rooting. The pre-

sent investigation results (Fig. 3) 

show that the highest C/N ratios 

in used Dendrocalamus gigan-

teus cuttings were obtained with 

culm cuttings compared to the 

culm-branch cuttings during 

March and September period of 

propagation. Also, culm-branch 

cuttings contained the highest 

C/N ratio during March com-

pared to September period of 

propagation. So, it could be no-

ticed that the highest rootability 

of culm and culm-branch cuttings 

in Dendrocalamus giganteus at 

March are paralleled to carbohy-

drates and nitrogen contents. Jo-

seph (1958) found that high 

amount of starch content in culm 

cutting of Bambusa arundinacea 

during February and March. 

As for the effect of various 

parts of the branch (type of cut-

tings), the present results show 

that the middle and tip portions 

of culm were better than the ba-

sal one. Meanwhile, the basal 

portion of culm-branch generally 

performed best compared to the 

middle and tip ones. These re-

sults may be due to the physio-

logical and/or C/N ratio in the 

tissue of the plant. The basal 

culm cutting contained higher 

C/N ratio, but it was mature 

(hardwood cuttings), so the phys-

iological status of the mother 

plant played an important role in 

rooting. On contrast, the middle 

and tip portions of culm had little 

amount of C/N ratio but they 

were more active than the basal 

one. Culm-branch cuttings were 

juvenile but the C/N ratio on 

plant tissues was higher in the 

basal portion. Marked differences 

are known to exist in the chemi-

cal composition of such shoots 

from base to tip (Tukey and 

Green, 1934). Variation in root 

production on cuttings taken 

from different portions of the 

shoot are often observed, with 

the highest rooting, in many cas-

es, found in cuttings taken from 

the basal portion of the shoots. 

These results are in accordance 

with Bumalong and Tamolang 

(1980), Banik (1987) and Castillo 

(1990) on some bamboo species. 

 On the other hand, IBA 

treatments positively influenced 

rooting and vegetation of culm-
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branch cuttings. Using IBA at 

100 ppm had the most effective-

ness. The observed positive in-

fluence of IBA treatments on 

various characteristics of adventi-

tious roots and vegetation is in 

agreement with that on other 

bamboos, e.g. Bambusa arundi-

nacea, Dendrocalamus strictus 

(Surendran et al., 1989), Bam-

busa balcooa Roxb (Pattanaik et 

al., 2003), Dendrocalamus asper 

(Singh et al., 2004) and Bambusa 

vulgaris (Hossain, 2005). Low 

levels of auxin often resulted in 

failure of adventitious rooting 

(Cooper, 1935; Smith and 

Wareing, 1972). Thus, exoge-

nous application of IBA becomes 

effective if their endogenous lev-

el declines because of either inac-

tive growth phase or less accu-

mulation in distal plant parts. 

This account for tremendous 

rooting response of culm-branch 

cuttings of Dendrocalamus gi-

ganteus due to IBA application. 

 The present study clearly in-

dicated that planting single-node 

cuttings of culm and culm-branch 

horizontally or vertically gave a 

sufficient rooting and vegetation 

systems compared to the double-

node cutting. These results are in 

agreement with those obtained by 

Sharma and Kaushal (1985), Das 

(1988), Ujjaini et al (1998), Pal-

anisamy and Bisen (2001) and 

Singh et al. (2004). 

Conclusion 

From these results and dis-

cussion it may be concluded that: 

 In general, March is the 

best time for propagation of 

Dendrocalamus giganteus 

through culm and culm-branch 

cuttings. Meanwhile, September 

was suitable for culm-branch cut-

tings only. 

 Rooting and sprouts re-

sponse were higher in culm cut-

tings than culm-branch cuttings. 

 Middle and tip portions 

of culm was better than the basal 

one. Meanwhile, basal portion of 

culm-branch cuttings generally 

performed best compared to the 

middle and tip ones.   

 Single-node cuttings of 

culm and culm-branch planted 

horizontally or vertically are 

generally advisable compared to 

the double-nodes cuttings. 

 Exogenous application of 

IBA at 100 ppm is much benefi-

cial for rooting and vegetation in 

culm-branch cuttings that are 

viable in abundance for commer-

cial use.  

 Finally, it is suggested 

that single node culm-branch cut-

tings treated with 100 ppm IBA 

at March or September and 

planted horizontally or vertically 

in clay beds can be effectively 

utilized for Dendrocalamus gi-

ganteus large-scale vegetative 

propagation.  

References 
Agnihotri, K. and S.A. Ansari. 

2000. Adventitious rhizogene-

sis in relation seasonal varia-

tion, size of culm branch cut-

tings and IAA treatment in 

bamboos. Indian Forestry., 126 

(9): 971-984. 

Anand, V.K. and G.T. Heberlein. 

1975. Seasonal changes in the 

effect of auxin on rooting in 



Assiut J. of Agric. Sci., 41 (1)  (59-80) 

 

 66 

stem cuttings of Ficus infecto-

ria. Physiol. Plant, 34: 330-

334. 

Anantachote A. 1988. Flowering 

characteristics of some bam-

boos in Thailand. In., Ramanu-

ja Rao, I.V.; Gnanaharan, R.; 

Sastry, C.B. (eds.) Bamboos: 

Current Research, KFRI/ 

IDRC: 66-75. 

Banik, R.L. 1991. Biology and 

propagation of bamboos of 

Bangladesh. Ph.D. Thesis. 

University of Dhaka. 

Banik, R.L. 1987. Techniques of 

bamboo propagation with spe-

cial reference to prerooted and 

prerhizomed branch cuttings 

and tissue culture. In., Rao, 

A.N.: Dhanaranjan, G., Sastry, 

C.B. (eds.) Recent Research on 

bamboos, CAF/IDRC: 160-

169. 

Barham, I.H., N.E. El-Keltawi 

and S.S. Abdin. 2000. Root-

ability of two Ficus species as 

affected by 3-indolebutyric ac-

id treatments. The 2
nd

 Scien-

tific Conference of Agricultural 

Science, Assiut, Oct., 371-381. 

Black, C.A., D.D. Evans, J.I. 

White, L.E. Ensminger and 

F.E.  Clark. 1965. Methods of 

Soil Analysis. J. Amer. Soc. 

Agron. Inc. Madison, Wiscon-

sin U.S.A.  

Bumalong, A.A. and F.N. Tamo-

lang. 1980. A country report on 

Philippine. In., Lessard. G. and 

Choumard, A. (eds.) Bamboo 

Research in Asia, IDRC: 69-

80. 

Castillo, M.L. 1990. Branch  cut-

ting propagation of kawayang 

tinik (Bambusa blumeana 

Schultes), kawayang killing 

(Bambusa vulgaris Schrad et 

Wendl.), bayog (Dendrocala-

mus merrilianu Elm.), bolo 

(Gigantochloa levis (Blanco) 

Merr.) and Striated bamboo 

(Bambusa vulgaris chard. Ex. 

Var. Striata (Lodd.) Gamble) 

using indole-butyric acid. 

Transactions of the National 

Academy of Science and 

Technology, 12: 415-434. 

Cooper, W.C. 1935. Hormone in 

relation to root formation of 

stem cuttings. Plant Physiol., 

10: 789-794. 

Das, A.N. 1988. Bamboo Re-

search in Nepal. In., I.V. Ra-

manuja Rao, Gnanaharan, R., 

and Sastry, C.B. (eds.) Bam-

boo: Current Research. 

KFRI/IDRC: 1-5. 

Fales, F.W. 1951. The assimila-

tion and degradation of carbo-

hydrates by yeast cells. J. Bio. 

Chem., 193-213. 

Hartmann, H.T., F.T. Kester, F.L. 

Davie and R.L. Geneve. 2002. 

Plant Propagation, Principles 

and Practice (7
th
 edition). Up-

per Saddle River, New Jersey 

07458, Inc. 312-317. 

Hossain M.A., M.S. Islam and  

M.M. Hossain. 2005. Effect of 

light intensity and rooting 

hormone on propagation of 

Bambuas vulgaris Schrad ex 

Wendl. by branch cutting. J. of 

Bamboo and Rattan, 4(3): 231-

241. 

Joseph, K.V. 1958. Preliminary 

studies on the seasonal varia-

tion in starch content of bam-

boos in Kerala State and its re-

lation to beetle borer infesta-



El-Keltawi and Abdel-Rahman 2010 

 

 66 

tion. J. Bombay Nat. Hist. Soc., 

55: 221-227. 

Mabayag, P. 1937. Propagation 

of Bambusa blumeana by cut-

tings. Makiling Echo., 16: 64-

65. 

McClure, F.A. and F.M. Durand. 

1951. Propagation studies 

(with bamboo). Report of Fed-

eral Experiment Station, Puerto 

Rico. 

Palanisamy, K. and S.S. Bisen. 

2001. Vegetative propagation 

techniques for Dendrocalamus 

asper. Indian Forestry., 127: 

363-364. 

Palijon, A.M. 1983. Nursery 

propagation and field planting 

of Kawyantinik branch cut-

tings. M.S. Thesis, College of 

Forestry, Laguna. 

Pattanaik, P.D., E. Borah, H. 

Kaur and K. Borah. 2003. 

Vegetative multiplication of 

Bambusa balcooa Roxb. using 

branch cutting. J. of Bamboo 

and Rattan, 2 (2): 153-166. 

Sharma, O.P. and S.K. Kaushal. 

1985. Exploratory propagation 

of Dendrocalamus hamiltonii 

Munro by one node culm cut-

ting. Indian Forestry., 111: 

135-139. 

Singh, S., P. Kumar and S.A. 

Ansari. 2004. A simple method 

for large-scale propagation of 

Dendrocalamus asper. Scientia 

Horticulturae, 100: 251-255.  

Singh, S., S.A. Ansari and P. 

Kumar. 2002. Clonal propaga-

tion of Bambusa nutans 

through culm and culm-branch 

cuttings. Indian Forestry., 128 

(1): 35-40. 

Smith, D.R. and  P.F. Wareing. 

1972. The rooting of actively 

growing and dormant leafy cut-

tings in relation of the endoge-

nous hormone levels and pho-

toperiod. New Phytol., 71: 483-

500. 

Steel, R.G.D. and J.H. Torrie. 

1982. Principles and Proce-

dures of Statistics. A biomet-

rical approach. Mc. Graw-Hill 

Book Co. New York. 

Surendran, T. and K.K. 

Seethalakshmi. 1985. Investi-

gations on the possibility of 

vegetative propagation of bam-

boos and seeds by rooting 

stemwood cuttings. KFRI Res. 

Report, 31:1-47. 

Surendran, T., K.K. 

Seethalakshmi and C.K. 

Somen. 1989. Vegetative prop-

agation of Bambusa arundina-

cea and Dendrocalamus stric-

tus by culm cutting. Malaysian 

Forestry. 49., 49: 432-456. 

Suzuki, T. and F.F. Ordinano. 

1977. Some aspects and prob-

lems of bamboo forestry and 

utilization in the Philippines. 

Asia Forest Industries, College, 

Laguna, Philippines, Sept. –

Dec. 

Trewavas, A.J. 1991. How do 

plant growth substances work? 

II. Plant Cell Environ., 14: 1-

12. 

Tukey, H.B. and E.L. Green. 

1934. Gradient composition of 

rose shoots from tip to base. 

Plant Physiol., 9: 157-163. 

Ujjaini, M.M., S.K. Tiwari, M.C. 

Sharma. 1998. Preliminary 

rooting response of an exotic 

bamboo (Dendrocalamus as-



Assiut J. of Agric. Sci., 41 (1)  (59-80) 

 

 66 

per) through vegetative propa-

gation. Vaniki Sandesh, 22: 10-

12. 

WenYan, Z., Z. DaoSan, M. 

NaiXun, Y. ChangQing, C. 

DeYou and Z. HuaMing. 1997. 

A propagation test with culm 

nodes of sympodial bamboo 

species for pulping. Forest 

Res., 10 (4): 425-428. 

White, D.G. 1947. Propagation 

of bamboo by branch cuttings. 

Proc. American Society Hort. 

Science, 50: 392-394.

 



El-Keltawi and Abdel-Rahman 2010 

 

 66 

 تكاثر نبات البامبو من خلال العقل الساقية الفرعية فى مصر
 ه عابدين عبدالرحمننعيم عيسى ميخائيل القلتاوى و سيد شحات

 جامعة أسيوط –كلية الزراعة  –قسم البساتين 

 

قييم إكثاره تحت الظروف المصرية ، لذلك أجريت jم djنبات البامبو فى مصر 
محاااولتين لتقياايم موقاال العقاال الساااقية علااى السااار، موعااد التكاااثر، المعاملااة باناادول 

ر الرئيسااية والواارو  حمااا البيوتريااك وطريقااة زراعااة العقاال الماااخوذ  ماان السااا
أنوا  من العقال ططرفياة، وساطية، قاعدياةق لعقاد   6الجانبية لنبات البامبو. استعمل 

وتم المعاملاة بانادول  6666، مارس  6666واحد  أو عقدتين خلال شهرى سبتمبر 
جاازف فااى المليااون باالااافة الااى  666، 666، 66حمااا البيوتريااك بتركياازات 

. ثم زرعت العقل إما أفقية أو رأسية طقائمةق فى أصص معاملة المقارنة طالكنترولق
مملااوف  بالتربااة الطينيااة، ووزعاات المعاااملات بنظااام القطاعااات العشااوائية المنشااقة 
مرتين ومكرر  ثلاثة مرات. أخذت النتائج على النماو الجاذرى والخلارى وحللات 

 إحصائيا وأولحت النتائج المتحصل عليها ما يلى:

  أظهاارت العقاال الساااقية نساابة تجااذير وخصااائص نمااو أفلاال بالمقارنااة بالعقاال
 الماخوذ  من الورو  الجانبية.

 .بصوة عامة، كانت العقلة ذات العقد  الواحد  أحسن من ذات العقدتين 

  كااان موساام التكاااثر فااى الربياال طمااارسق ملائمااا لتجااذير اننااوا  المختلوااة ماان
خرياف طسابتمبرق كاان مناسابا للعقال المااخوذ  العقل، بينما موسم التكااثر فاى ال

 من الورو  الجانبية فقط. 

 معاملة العقل الماخوذ  مان الوارو  الجانبياة بانادول حماا البيوترياك طIBA ق
 نتج عنها تحسن والح فى القدر  على التجذير.

  إحتااوت العقاال القاعديااة علااى نساابة مرتوعااة ماان الكربااوننالنيتروجين مقارنااة
 بالعقل الطرفية.

  .الزراعة الرأسية للعقلة ذات العقدتين تؤدى الى تقليل القدر  على التجذير 

  لاكثار نبات البامبو خلاريا علاى نطاار تجاارى واسال، ينصاح بمعاملاة العقال
ذات العقااد  الواحااد  الماااخوذ  ماان الواارو  الجانبيااة باناادول حمااا البيوتريااك 

 اعة رأسيا أو أفقيا. جزف فى المليون فى مارس أو سبتمبر والزر 666بتركيز 

 


