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1. Project Title : Evaluation of Bamboo Species in Agrisilviculture/ 
Silvopastoral system of Agroforestry under 
wasteland conditions of Madhya Pradesh. 

 
2. Budget Head  : C ï 4 (336) GOI, National Bamboo Mission 
 
3. Report No. & Period : 03 (2008-11) 

 
4. Date of Start  : April 2008 
 
5. Date of termination : 2011 
 
6. a. Name of Institute : Jawaharlal Nehru Krishi Vishwavidyalaya, 

Jabalpur (M.P). 
 
 b. Department : Forestry 
 
7. Introduction 
 
Background Information 

 

Madhya Pradesh is a tribal state. Major population is tribes and lives in 

villages. The forest area of the state is about 31% of the geographical area the 

state. The livelihood of tribal is based on forest, forest produces and to some extent 

on coarse grain crops grown under poor and low moist conditions. Bamboo known 

as poor mans timber. The new uses of bamboo includes as soil stabilizer, plywood 

and particle board manufacture. Bamboo is also becoming increasingly popular in 

the horticulture industry as a house plant. Since most of the parts of the state viz. 

Seoni, Chhindwara, Balaghat, Betul etc. is covered with bamboo forest and can be 

used as livelihood initiative based industry which can provide employment to most 
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of the people dwelling in villages/rural areas. 

Bamboo is the most versatile forest produce and has multiple uses ï 

commercial, industrial and as rural reconstruction material. Bamboo has versatile 

uses as building material, paper pulp, agriculture implements, weaving material, 

basket making etc. Many poor families and communities are dependant on bamboo 

for their subsistence, shelter and everyday utilities. Traditional communities in 

Madhya Pradesh have used bamboo since time immemorial as a basic resource 

material for basketry, house construction and for agricultural supports. The local 

communities of bamboo artisans called Basods make their livelihood form 

conversion of bamboo into various items like Dalia, Soopa, Jhal, Fan, Chatai etc. 

There are 24,058 registered Basods in the state. Considering the potential of 

bamboo for socioeconomic development, especially in rural areas, there is an 

immediate need to carry out their massive plantations in the forest, farm and vacant 

community lands. Bamboo has the potential to be a key driver of economic change 

in the state. Its development may usher in an era of rural prosperity.   

 
Bamboo is the fast growing amongst the woody species attaining harvestable 

maturity in less than five years. It is very important forest produce and plays a vital 

role in the socio-economics of the rural population. The total forest area covered by 

bamboo in the country is about 10 million hectares. This is about 13% of the total 

forest area of the country. In M.P. the bamboos are managed on scientific and 

systematic lines for the supply of raw material to the paper mills and to meet the 

requirement of the rural population, because it is truly a multipurpose (grass) 

species and well justifies the sentiment of at least a third of humanity who use 

bamboo in one form or another during their life time. It is used for rehabiliting 

degraded and mined lands. Bamboo resources have considerably been dwindled 

from the natural habitat due to overexploitation, shifting cultivation, gregarious 

flowering and extensive forest fire. Systematic cultivation of bamboo in the farming 

system however, systematic information on these aspects are still meager, hence , 

following experiments have been designed to develop suitable bamboo based and 

productive system for the farmers. 
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Preferred Bamboo species of the area with justification 

(a) Dendrocalamus strictus (Lathi bans): It is called common bamboo and 

occurs more extensively in deciduous forest all over India (widely distributed) 

except in the teak and sal type forest covering an area of about 1.8 million 

hectare. It is the important of all the species of bamboo in M.P. and exploited 

on a commercial basis. It grew well in semi dry and dry zones of India and 

suitable for reclamation of ravenous waste land, extensively used as a raw 

material in paper mills. It prefers well drained hill slopes, bouldery and stony 

sites. The sandy nature of the soil or well drained structure of the soil or 

comparatively low rainfall, are the factors which enable D. strictus to occupy 

even flat ground. Solid culms are also produced from the bamboo. 

Production of solid culms in D. strictus is probably an inherent character. It 

has been observed with this species that intensity of flowering varies from 

locality to locality and from year to year in the same locality. 

(b) Bambusa arundinacea ( Katang bamboo): This species is one of the most 

important bamboos found throughout India ascending to 1200 m and 

cultivated commonly in plains. It is mainly used for constructional purposes. 

It occurs less extensively as compared to Dendrocalamus strictus in M.P. (i.e 

occurs mainly in 14 districts of the state). It prefers low level areas, river and 

nalah banks and moist sites, even in the same locality. 

Preferred grasses for Rainfed areas under experimentation 

(i) Dicanthium annulatum (Kel or Marvel grass) : It grows in area receiving 

rainfall 300 ï 1500 mm and on a variety of soils. In India, it is considered 

to the best pasture grass, yielding 83 Q/ha under rainfed conditions. 

(ii) Panicum maximum (Guinea grass): It is excellent fodder and pasture 

species. It is much valued for its high productivity, palatability herbage 

and good persistence. It grows in warm and humid areas. It thrives 

between a temperature range of 15 oC and 38 oC. hot and dessicating 

winds in the summer are not congenial for its growth, when the grass 

dries up, remaining dormant and resumes its growth with monsoon rains. 
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The grass tolerates shade and grows under trees and bushes. Yield 15 

t/ha/cut. 

(iii) Cenchrus ciliaris (Anjan grass) : It is perennial grass of arid and semi 

arid region. It can be grown in severe drought, high temperature, low 

rainfall and sandy soil. The grass is very nutritive and palatable. It is 

relished by all class of livestock even at maturity. Yield 9t/ha/year, where 

rainfall is high (380-780 mm) yield may increase upto 22-28 t/ha/year. 

(iv) Pennisetum purpureum (Hybrid napier) : The grass grows throughout 

the years in the tropics. The optimum temperature is about 31 oC and in 

the subtropics growth is checked below 15oC. The total water requirement 

of the grass is about 800-1000 mm. It can be grown in variety of soil, light 

loams and sandy soils and preferred to heavy soils. It grew faster and 

produced more herbage but the stems were hard and the plants were 

less persistant. The excessive fodder can be chaffed and made into 

silage. The fodder can also be converted into hay during the dry summer 

periods. On an average, yield of 150t and 250 t/ha/year are reported from 

north and south, respectively.  
 

Table ï1 : Meteorological observation at Jabalpur (April 10ïMarch  11) 

 Agroclimatic zone  ï Centre plateau & hill region 
 Agroclimatic region  - Semi arid region. 
 

Month Temperature 
°C 

RH% Wind 
Velocity 
(Km/hrs) 

Bright 
Sunlight 

(Hrs./day) 

Rainfall 
(mm) 

Rainy 
days 
(No.) Min Max Morn Even 

April       10 41.0 22.1 39 10 4.9 9.7 0 0 

May       10 41.5 26.9 38 16 7.4 5.6 0 0 

June      10 40.1 26.1 61 34 8.0 6.3 107.3 4 

July       10 32.1 24.4 88 72 7.2 3.0 563.9 14 

August  10 32.9 23.4 86 68 5.5 4.5 349.5 13 

Sept.     10 31.8 22.5 91 64 4.2 5.2 511.2 13 

Oct.       10 31.4 18.7 90 48 3.1 6.2 79.8 4 

Nov.      10 30.2 16.6 91 50 2.9 7.2 1.4 0 

Dec.      10 25.1 8.5 88 35 3.1 6.5 7.6 1 

Jan.       11 24.4 6.0 88 32 3.0 8.2 0 0 
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Feb.      11 28.6 11.3 83 37 3.7 8.8 5.6 1 

March   11 34.5 15.4 72 20 3.2 8.7 3.1 1 

Total  1629.5  51 

        

Climate -  

In this year total rainfall (1629.5 mm) was recorded in 51 days, out of which 
1531.9 mm (94.05%) rainfall was recorded in 4 months (June 10 to Sept. 11). 
Though there was normal rainfall but the distribution of rainfall was abnormal. The 
average maximum (41.5 °C) and minimum temperature (6.0°C) were recorded in 
May 10 and Jan 2011, respectively.  The highest mean value of relative humidity 
(91%) was recorded in Nov. 2010 whereas lowest mean value (10%) was in April 
2010. The maximum wind velocity (8.0 km/hrs) was observed in the month of June 
10, and minimum (3.0 km/hrs) in the month of January 2011 (Table-1).   

   

 OBJECTIVES 

1. Increase productivity of bamboo in non-forest area to reduce pressure on the 

forest 

2. Increase the productivity of poor / degraded / wastelands through adoption of 

bamboo based Agroforestry system. 

3. Develop suitable bamboo based Agroforestry model for raising the current 

income of farming communities. 

4. Demonstration of Agri-silviculture/Silvipastoral model at farmerôs field 

5. Impact assessment of transferable technologies. 

 

TECHNICAL PROGRAMME FOR THE YEAR 2010-11 

1. Bamboo based Silvopastoral system of Agroforestry 

2. Bamboo based Agrisilviculture system of Agroforestry 

3. On farm trials (KVK Jabalpur, Seoni and Chhindwara) 
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Experiment No - 1 

Title - Bamboo-based Silvopastoral System of  Agroforestry 

Treatment 

A. Main treatment  

 

-   2 species of bamboo(Dendrocalamus strictus 

and B. arundinacea) with Sesbania 

grandiflora will be planted within bamboo 

rows at a spacing of 5m. 

B. Sub treatment  - 4 fodder grass with stylo 

  (i) Pennisetum purpureum + stylo 

  (ii) Cenchrus ciliaris + stylo 

  (iii) Dicanthium annulatum + stylo 

  (iv) Panicum maximum + stylo 

Design - Split plot 

Replication - 3 

Spacing of bamboo - 5 X 5 m 

Spacing of fodder grasses - 100 X 50 cm (in between 2 rows of bamboo) 

Fertilizer dose  - 40-60 N + 20-30 P (kg/ha) 

Organic manure - @ 8-10 t/ha at the time of ploughing 

Seed rate (non legume grasses) - 4-10 kg/ha 

Stylo - 4 kg/ha (BC in between grasses) 

Area under each treatment 

(5 X 5 X 9 m) 

- 225 sq. m.  

Area under each replication - 1800 sq.m. 

Spacing between replication to 

replication 

- 02 m 

Area under plantation  - 5400 sq. m. 

Area under experimentation - 5700 sq. m. 
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Observations to be recorded 

A. Bamboo   

(i) Survival Percentage 

 (ii) Plant height at planting and 3 months interval 

 (iii) No. of plants / clumps ( 3 months interval) 

 (iv) Clump diameter 

 (v) Collar diameter 

 (vi) dbh 

B. Agast 

 (i) Survival percentage 

 (ii) Plant height (3 months interval) 

 (iii) Collar diameter (3 months interval) 

 (iv) dbh 

C. Grasses 

 (i) Survival percentage (3 months interval) 

(ii) Plant height(3 months interval) 

(iii) No. of tillers/plant/hill (3 months interval) 

(iv) Collar diameter (3 months interval) 

(v) No. of leaves/plant 

(vi) Leaf : Stem ratio (at harvest) 

 
Result  

A. Performance of bamboo species on morphological characters. Yield 

attributes and yield of crop.   

Morphological Characters (Table 2, 3, 4 & 5) 

¶ Survival percentage of bamboo and agast was and percent respectively.  

¶ In all the three years 2007-2008,2008-2009, and 2009-2011 of study all the 

morphological characters of bamboo i.e. height collar diameter, plants/clump, 

clump circumference and diameter at breast height were not influence by 

different species of bamboo at all the period of observation recorded 3 

months intervals height from planting to 30 months age (Table ï 9)  

¶ All the growth parameter viz; plant height, collar diameter, culms/clump, 

clump circumference and diameter at breast height were not influenced by 
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different species of bamboo at all the period of observations recorded at 3 

months intervals right from planting to 30 months age (Table -9).  

¶ All the growth parameters viz plant height, collar diameter, culms/clump, 

clump circumference and diameter at breast height were increased with 

increase in age 

¶ The range of increase in plant height, collar diameter, culms per clump and 

clump circumference was 26.7 to 2.74 cm, 2.77 to 27.62cm, 2.5 to 9.12 and 

4.6 to 86.99 cm from planting of 30 months age, respectively. 

¶ Diameter at breast height was recorded 9 month age at months when plant 

attained height more than 1.37cm difference expect 12 and 15th month age, 

where Dendrocalamus strictus recorded significantly high dbh as compared 

to Bambusa arundinacea. (Table 6)  

 

Yield Attributes (Table 7 & 8) 

¶ Different bamboo species showed no significant effect on plant height, 

numbers of tillers/hill, number of leaves per plant and leaf:stem ratio  

¶ In first year, plant height of grasses under different bamboo species was less 

in first cutting as compared to second cutting. Whereas in the second and 

third year it was more in  first cutting as compared to second cutting. 

¶ Numbers of tillers/hill and numbers of leaves/plant increased from first year 

to second years and than it decreased. 

Yield (Table  9) 

¶ In all the three years of study different species of bamboo showed no 

significant effect on green fodder production in both the cuttings. In first year 

higher green fodder production was recorded during second cutting as 

compared to first cutting. This may be due to fact that in second cutting 

higher plant height, tiller/plant and leaves/plant under different treatment as 

compared to first cutting result higher production. In second and third year, 

higher yield of green fodder (grass+stylo grass) was more in second cutting 

as compared to first cutting.  
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¶ Analysis of pooled data showed that, different bamboo species showed no 

significant effect on green fodder production; however more production of 

grasses (436.13 t ha-1) was recorded under Dendrocalamus strictus as 

compared to Bambusa arundinacea.  

Performance of grasses on yield attributes and yield attributes and yield.  

Yield Attributes 

¶ During first year different grasses showed no significant effect on 

morphological growth characters of bamboo i.e.  plant height of bamboo, 

collar diameter, culms per clumps, clumps circumference. In second year 

and third year different grasses showed significant effect on plant height of 

bamboo, number of culms per clumps, clumps circumference, collar diameter 

and diameter at breast height. (Table 2, 3, 4, 5, & 6) 

¶ During second and third year all the growth parameter of bamboo viz height, 

culms/clumps, clumps circumference, collar diameter and diameter at breast 

height was significantly more in Cencherus ciliaris, at par with Dicanthium 

annulatum, whereas significantly lower values of these parameters were 

recorded in Pennisetum purpureum (Napier grass). The probable reason of 

higher values of morphological growth characters in C. ciliaris due to poor 

growth of grass as compared to other grasses, where as P. purpureum grow 

fast, cover the area quickly, compete with bamboo resulted lower value.  

 

Yield Attributes (Table 7 & 8) 

¶ All the morphological growth parameters of bamboo increased with 

increasing age. Different grasses showed significant difference in all the yield 

attributing characters i.e. plant height, numbers tillers/hill, number of 

leaves/plant and leaf:stem ratio during all the three years of study in both the 

cutting.  

¶ Among different grasses, Napier grass (Pennisetum purpureum) recorded 

significantly taller plant height, number of leaves/plant and leaf: stem ratio in 

both the cuttings in all the three years of study followed by P. purpureum and 

P. maximum. Significantly lowest plant height, was recorded in D. annulatum. 

P. maximum recorded significantly lowest number of leaves/plant, leaf : stem 

ratio in both the cuttings, in all the three years of study.  
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¶ Significantly maximum number of tiller/hill was recorded D. annulatum 

compared to other grasses in both the cutting in all the three years. In all the 

grasses number of tiller/hill increased from first to second year and then 

deceased.  

 
 

Fodder Yield (Table 9) 

Bamboo species 

¶ Different bamboo species showed as significant effect on green fodder 

production of grasses in all the years in both the cutting expect second 

cutting in third year, whereas significantly higher green fodder production 

was recorded in D. strictus as compared B. arundinacea.  

¶ Green fodder production from Stylo under different bamboo species was 

found not significant in second and third year. In first year no fodder 

production was taken as the grass was very small. 

¶ In total green fodder production (green fodder bamboo production from 

grass+stylo) different species showed no significant difference among 

themselves, however, higher total green fodder production was recorded 

under D. strictus.  

 

Grasses 

¶ Different grasses showed significant effect on green fodder production in 

both the cuttings. In general mean yield of green fodder production under 

different grass species was higher in first cutting as compared to second 

cutting.  

¶ During first year in the first cutting Panicum maximum recorded significantly 

higher green fodder production.  

¶ In second year P. purpureum recorded significantly higher green fodder 

production during first cutting (373t ha-1) and second cutting (77.3 t ha-1) and 

was significantly superior to other grasses in both the cuttings. In total (first 

and second cutting) P. purpureum recorded higher green fodder production 
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(450.8 t ha-1) followed by P. maximum (271.1 ha-1), C ciliaris (150.6 t ha-1). D. 

annulatum recorded the lowest yield (110.3 t ha-1).  

¶ In third year (2010-2011); Pennisetum purpureum recorded significantly 

higher yield in first cutting (32. 49 t ha-1) and second cutting (7.30 t ha-1) 

closely followed by P. maximum and C. ciliaris.  D. annulatum recorded 

significantly lower yield in both, first cutting (5.9 tha-1) and second cutting 

(2.36 tha-1)  

¶ Different grasses showed significant effect on production of stylo yield in 

second year (first cutting only) and third year in both the cutting. In second 

year in first cutting green fodder production of stylo grass was significantly 

more under D. annulatum (57. 8 tha-1) followed by C. ciliaris (51. tha-1), and 

P. maximum (45.8 tha-1). Significantly  lowest yield was recorded in P. 

purpureum (35.6 tha-1). The probable reason of low yield of stylo under P. 

purpureum was that it suppressed the growth of stylo, resulted in the lower 

yield.  

¶ During first year total green fodder production (grass yield+ stylo) in both the 

cuttings. P. purpureum recorded  significantly higher yield(235.06 tha-1) 

where as C. ciliaris recorded the lowest yield (30 tha-1).   

¶ In second year, different grasses showed significant effect on total green 

fodder production only during first cutting; significantly higher total green 

fodder production was recorded under P. purpureum (409.4 tha-1) followed 

by P. maximum (287. 6 tha-1), and C. ciliars (182.6 tha-1). D. annulatum 

recorded the lowest yield (131. 5 tha-1).  

¶ In third year different grasses showed significant effect on total green fodder 

production in both the cutting. In first cutting P. purpureum recoded 

significantly higher yield (35.7 tha-1) followed by P. maximum (27. 85 tha-1). 

Significantly lowest yield of (12.4 tha-1) was recorded with C. ciliaris at par 

with  D. annulatum (13.75 tha-1). In second cutting P. maximum recorded 

significantly higher yield (10.71 tha-1) closely followed by P. purpureum 

(10.31 tha-1). Significantly lowest yield was recorded under C. ciliaris (7.23 

tha-1)
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RESULT 

 

 

 

Table 3:  Mean Bamboo height as influenced by bamboo species  and grasses under Silvopastoral system. 

Treatment HEIGHT OF BAMBOO (cms) 
A. Bamboo 
species 

At 
Planting 

3 
months 

6 
months 

9 
months 

12 
months 

15 
months 

18 
months 

21 
months 

24 
months 

27 
months 

30 
months 

D. strictus 27.2 52.9 79.1 113.48 139.65 193.43 229.34 250.18 321.16 360.74 374.1 

B. arundinacea 26.76 49.1 83.1 97.14 115.36 147.40 194.38 210.88 382.89 310.75 327.54 

CD at 0.05 NS NS NS 12.65 NS NS NS NS NS NS NS 

B. Grasses 

D. annulatum 26.83 50.70 89.30 125.24 143.85 191.06 241.79 264.36 333.22 372.25 387.81 

P. maximum 26.80 49.30 76.80 92.01 111.33 154.45 205.38 224.20 288.05 315.36 328.28 

P. purpureum 27.83 55.10 62.80 67.67 86.55 123.97 144.72 158.53 227.43 257.11 274.01 

C. ciliaris 26.20 48.90 95.40 136.33 168.29 212.16 255.55 275.03 359.4 398.25 413.16 

CD at 0.05 NS NS NS 32.63 NS 32.34 53.48 52.39 83.85 87.15 88.95 

Table 3:  Mean Bamboo culms/ clump as influenced by bamboo species  and grasses under Silvopastoral system. 

 

Treatment CULMS PER CLUMP 

A. Bamboo 
species 

At 
Planting 

3 
months 

6 
months 

9 
months 

12 
months 

15 
months 

18 
months 

21 
months 

24 
months 

27 
months 

30 
months 

D. strictus 2.58 3.88 3.33 3.6 3.25 3.08 5.18 5.62 6.87 8.24 9.12 

B. arundinacea 2.50 4.47 4.82 5.44 5.26 4.13 6.25 6.36 7.32 8.36 7.93 

CD at 0.05 NS NS NS 0.34 0.36 NS NS NS NS NS NS 

B. Grasses 

D. annulatum 2.66 3.91 4.63 4.85 3.94 3.97 6.98 7.45 8.23 9.85 10.92 

P. maximum 2.50 4.46 3.97 4.36 4.23 3.01 4.74 5.1 6.64 7.47 8.69 

P. purpureum 2.50 4.16 4.57 3.4 3.39 3.16 3.90 3.83 4 4.35 4.94 

C. ciliaris 2.50 4.16 4.14 5.47 5.45 4.28 7.24 7.59 9.51 11.53 9.54 

CD at 0.05 NS NS NS 0.88 1.057 0.91 2.40 2.59 3.17 3.90 4.33 
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Table 4:  Mean Bamboo clump circumference as influenced by bamboo species  and grasses under  

Silvopastoral system. 

Treatment CLUMP CIRCUMFERENCE OF BAMBOO (cms) 

A. Bamboo 
species 

At 
Planting 

3 
months 

6 
months 

9 
months 

12 
months 

15 
months 

18 
months 

21 
months 

24 
months 

27 
months 

30 
months 

D. strictus 4.6 5.75 30.82 35.78 35.63 34.38 53.43 58.16 71.7 82.88 86.99 

B. arundinacea 5.07 8.56 37.20 41.64 40.56 35.53 51.29 55.66 65.87 76.30 79.45 

CD at 0.05 NS NS NS NS NS NS NS NS NS NS NS 

B. Grasses 

D. annulatum 4.86 6.98 41.31 46.05 44.87 40.11 63.87 66.85 80.36 91.25 94.58 

P. maximum 5.10 7.96 27.17 34.68 34.46 30.34 42.66 50.86 64.51 76.33 79.46 

P. purpureum 4.78 6.70 26.49 24.12 24.40 25.60 32.04 33.45 38.81 43.75 46.36 

C. ciliaris 4.60 7.00 41.08 49.24 48.64 43.78 70.89 76.5 91.45 107.05 112.48 

CD at 0.05 NS NS NS 11.52 11.76 8.17 19.99 22.07 26.51 31.14 32.28 

Table 4:  Mean Bamboo collar diameter as influenced by bamboo species  and grasses under 

Silvopastoral system. 

 

Treatment COLLAR DIAMETER (mm) 

A.Bamboo 
 species 

At 
Planting 

3 
months 

6 
months 

9 
months 

12 
months 

15 
months 

18 
months 

21 
months 

24 
months 

27 
months 

30 
months 

D. strictus 2.83 5.19 7.89 10.31 10.21 12.18 18.03 19.68 23.71 26.25 27.62 

B. arundinacea 2.77 5.45 7.83 9.31 9.90 13.24 16.10 17.4 20.14 23.69 25.02 

CD at 0.05 NS NS NS NS NS NS NS NS NS NS NS 

B. Grasses 

D. annulatum 2.83 5.45 8.20 11.64 12.41 14.80 18.72 20.28 24.02 27.09 27.97 

P. maximum 2.86 5.23 7.58 8.47 9.03 12.59 16.10 17.40 20.92 24.91 26.04 

P. purpureum 2.85 5.18 7.99 6.64 6.99 8.67 11.94 13.76 17.19 21.10 21.57 

C. ciliaris 2.66 5.40 7.67 12.50 11.80 14.77 21.50 22.71 25.56 28.28 29.70 

CD at 0.05 NS NS NS 2.89 3.09 2.79 3.02 3.25 2.63 3.33 3.35 
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Table 6:  Mean Bamboo dbh as influenced by bamboo species  and grasses under Silvopastoral system. 

Treatment DIAMETER AT BREAST HEIGHT (mm) 

A. Bamboo 
species 

At 
Planting 

3 
months 

6 
months 

9 
months 

12 
months 

15 
months 

18 
months 

21 
months 

24 
months 

27 
months 

30 
months 

D. strictus -- -- -- 4.26 4.75 8.80 11.46 12.30 14.39 16.60 17.87 

B. arundinacea -- -- -- 3.09 3.10 5.03 7.79 8.73 10.82 12.67 12.82 

CD at 0.05 -- -- -- NS 0.92 0.66 NS NS NS NS NS 

B. Grasses 

D. annulatum -- -- -- 4.21 4.49 8.50 11.81 12.87 14.4 16.29 17.43 

P. maximum -- -- -- 3.16 3.44 5.35 8.51 9.33 12.10 14.46 15.87 

P. purpureum -- -- -- 2.48 2.68 4.41 6.15 6.98 8.56 9.94 11.27 

C. ciliaris -- -- -- 4.84 5.10 9.39 12.04 12.88 15.37 17.85 16.79 

CD at 0.05 -- -- -- 1.31 0.97 2.39 2.15 2.19 2.90 4.29 4.24 
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Table 7: Plant height and Number of tillers/hill of grasses as influenced by different treatments under Silvopastoral 
system at different cutting 

 

Treatment 
 
 

Plant Height (cms) No. ofTillers / hill 
FIRSTYEAR SECOND YEAR THIRD YEAR FIRSTYEAR SECOND YEAR THIRD YEAR 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

A. Bamboo species       

D. strictus 83.4 114.6 179.58 78.35 153.8 126.28 31.20 36.10 45.68 90.21 35.46 41.85 

B. arundinacea 96.90 119.7 175.53 83.36 159.3 134.44 34.10 33.10 44.85 97.58 33.17 13.28 

CD at 0.05 8.5 NS NS NS NS NS NS NS NS NS NS NS 

B. Grasses   

D. annulatum 67.80 59.20 95.96 65.83 91.45 69.85 58.40 83.90 73.76 119.93 59.86 41.85 

P. maximum 94.40 112.3 133.2 109.6 126.3 113.18 27.50 25.60 20.76 80.93 18.58 13.28 

P. purpureum 134.50 231.30 344.56 111.43 283.2 233.7 32.10 10.10 26.7 92.06 23.33 15.96 

C. ciliaris 74.00 65.20 136.5 36.56 125.33 104.71 12.60 18.80 59.83 76.66 35.50 29.40 

CD at 0.05 23.10 10.26 13.67 NS 19.05 12.27 18.80 25.00 29.78 7.84 6.45 3.87 

Table 8: Number of Leaves/plant and Leaf : Stem ratio of grasses as influenced by different treatments under 
Silvopastoral system at different cutting 

 

Treatment 
 
 

No. ofLeaves / Plant Leaf : StemRatio 
FIRSTYEAR SECOND YEAR THIRD YEAR FIRSTYEAR SECOND YEAR THIRD YEAR 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

I
st

Cut
 

II
nd

Cut
 

A. Bamboo species       

D. strictus 24.20 31.60 27.83 11.70 24 18.81 0.51 0.59 0.368 0.948 0.39 0.37 

B. arundinacea 17.40 33.60 29.43 13.21 27.7 21.6 0.56 0.74 0.344 0.974 0.38 0.36 

CD at 0.05 NS NS NS 0.93 NS NS NS NS NS NS NS NS 

B. Grasses   

D. annulatum 9.00 24.90 28.53 13.56 23.71 15.43 0.45 0.38 0.181 0.922 0.16 0.15 

P. maximum 8.10 10.70 8.26 5.93 7.4 5.58 0.18 0.37 0.368 0.853 0.41 0.39 

P. purpureum 31.80 27.30 30.36 11.33 27.81 25.7 0.58 0.58 0.406 0.856 0.47 0.45 
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C. ciliaris 34.40 67.70 47.36 19 44.50 34.11 0.87 1.33 0.468 1.213 0.48 0.46 

CD at 0.05 8.09 12.1 6.35 1.25 2.97 1.83 0.25 NS 0.984 0.276 0.039 0.03 

Table 9: Green fodder yield of grasses as influenced by different treatments under Silvopastoral system at different cutting 
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Treatment 
 
 

Green Fodder 
Yield of grasses 

(t/ha) 

Stylo Grass Yield 
(t/ha) 

 
 

Total 
(Grass+Stylo) 

(t/ha) 

FIRSTYEAR SECOND YEAR THIRD YEAR FIRSTYEAR SECOND YEAR THIRD YEAR FIRSTYEAR SECOND YEAR THIRD YEAR 

 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 
I
st 

Cut 
II

nd 

Cut 

A. Bamboo  
species 

                  

D. strictus 24.83 44.33 211.3 38.67 18.28 5.35 -- -- 47.13 21.46 4.98 4.42 24.83 44.33 258.4 60.66 23.24 9.77 

B. 
arundinacea 

20.33 43.52 199.1 42.59 17.05 4.71 -- -- 48.07 20.58 4.58 3.9 20.33 43.52 247.1 63.17 21.62 8.63 

CD at 0.05 NS NS NS NS NS 0.52 -- -- NS NS NS NS NS NS NS NS NS NS 

B. Grasses 
 
 

D. annulatum 13.33 19.63 73.7 36.6 5.9 2.36 -- -- 57.8 25.6 7.85 6.18 13.33 19.63 131.5 61.9 13.75 8.55 

P. maximum 34.33 33.63 241.7 29.4 23.36 6.13 -- -- 45.8 20.0 4.5 4.58 34.33 33.63 
 
287.6 
 

 
49.8 
 

27.85 10.71 

P. purpureum 29.66 105.4 373.5 77.3 32.49 7.30 -- -- 35.6 18.0 3.01 3.01 29.66 105.4 
 
409.4 
 

 
95.3 
 

35.7 10.31 

C. ciliaris 13.00 17.06 131.5 19.1 8.9 4.33 -- -- 51.0 20.4 2.9 2.9 13.00 17.06 
 
182.6 
 

 
40.5 
 

12.4 7.23 

CD at 0.05 20.74 35.61 106.4 8.76 4.55 0.64 -- -- 5.66 NS 1.26 1.26 20.74 35.61 
 
105.66 
 

 
NS 
 

4.50 1.39 
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Bamboo based Silvopastoral system 
Bamboo + Agast + Marvel grass 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

FIRST YEAR 

SECOND YEAR 

THIRD YEAR 
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Bamboo based Silvopastoral system 
Bamboo + Agast + Stylo + Guinea Grass 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST YEAR 

SECOND YEAR 

THIRD YEAR 
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Bamboo based Silvopastoral system 
Bamboo + Agast + Stylo + Napier Grass 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST YEAR 

SECOND YEAR 

THIRD YEAR 


