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Introduction 
 

Agroforestry is the collective name of the 

sustainable land management systems involving 

trees crops combination of agricultural crops in 

same piece of land. Agroforestry is the complex 

system that provided in timbers, food, fodder and 

fuels in farmers. The area under agroforestry in 

India, according to one estimate, is at 25.32 m ha or 

8.2 percent of the total geographical area of the 

country (Dhyani et al., 2013).  

 

Research has focused on how agroforestry can help 

alleviate poverty through diversification of income, 

increased crop yields, and substitution of 

agricultural inputs (Cacho et al., 2003; Ellis, 1992; 

Lundgren and Raintree, 1983; Nair, 1998; Pandey, 

2007; Pratiwi and Suzuki, 2019; Quinion et al., 
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Zingiber officinale was cultivated at three plant spacing viz; S-1 (30 x 20cm), S-2 (30 x 25cm) 

and S-3 (30 x 30cm) under Dendrocalamus strictus AFS (8 x 6m) and in open, at research farm 

of IGAU, Raipur (C.G.) in 2018-19. The population of bamboo have 33.38±16.23 culm per 

clump to 45.00±19.06 after 8 month with 5.66±0.99 diameter of clumps. The average height of 

bamboo was record 8.35±0.54 m with 3.56±0.77 cm diameter at 3
rd

 internodes. The soil 

physical structure viz., 20-30 % sand, 20-30% silt, >45% clay with wilting point of 20.20cm, 

where its EC is 0.30 (ds/m) with pH of 7.5. The soil was found very rich in organic matter and 

other nutrients i.e., 0.67% organic carbon, 166.2 kg N ha
-1

, 9.7 kg P ha
-1

 and 544.8 kg K ha
-1

. 

The PAR was measure higher for open field crop (187.6-1003.6 µmol s
-1

 m
-2

) than crop of AFS 

(89.5-606.86 µmol s
-1

 m
-2

). The average temperature is more or less in similar pattern for open 

and AFS during growing period of crop and it was in range of 23.6-32.6 
o
C and 22.2-32.6 

o
C 

respectively. The average relative humidity is little higher in AFS than open field due to shading 

of bamboo canopy and it was over all in range of 36.0-96.0 % and 37.7-96.5 % respectively. 

The yield of fresh weight of rhizome was received 22.12 q ha
-1

 from open (CS-2) as compare to 

AFS (CS-1) (18.46 q ha
-1

). The spacing S-2 gave highest yield of 24.70 q ha
-1

 followed by S1 

(22.37 q ha
-1

) and S3 (13.80 q ha
-1

) respectively with significant variation. In case of interaction 

of cropping system x spacing, the highest yield was received 26.97 q ha
-1

 in CS-2 x S-2 

followed by 24.58 and 22.44 q ha
-1

 in CS-2 x S-1 and CS-1 x S-2 respectively. 
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2010; Steppler and Nair, 1987). More recent 

research has highlighted how agroforestry systems 

can provide a range of ecosystem services, such as 

soil enrichment, improvements in air and water 

quality, and biodiversity benefits (Barrios et al., 

2012; Jose, 2009; Sileshi et al., 2007). A growing 

body of work has begun to demonstrate how 

agroforestry can advance climate change mitigation 

through carbon storage (Chapman et al., 2020; 

Duguma et al., 2019; Griscom et al., 2017; 

Syampungani et al., 2010). 

 

The benefits of agroforestry systems are to some 

degree achieved on 43% of agricultural land with at 

least 10% tree cover in 2010, sequestering 

approximately 36.29 Pg Carbon (Zomer et al., 

2016). As a proven sustainable land use practice, 

global efforts are underway to achieve higher levels 

of agroforestry to advance global climate change 

mitigation (IPCC, 2019), sustainable development 

(World Bank, 2020), and conservation goals 

(Bhagwat et al., 2008; Schroth and Harvey, 2007; 

Waldron et al., 2012).  

 

Bamboo is perennial, woody grass great potential 

fast growing species. In Chhattisgarh, Bamboo 

occurs in almost all the districts and Dendrocalamus 

strictus is spread over large areas. The annual 

estimated production of Bamboo in the Madhya 

Pradesh and Chhattisgarh is approximately 0.316 

million tons (Naugraiya and Puri, 1997). Zingiber 

officinale is a herbaceous perennial plants growing 

as an annual crop. It is native to south eastern Asia 

and growing in tropics and subtropics regions of the 

world. The present study was focused to work out 

the yield performance of ginger under bamboo 

plantation for generating the benefits.  

 

Materials and Methods 

 

The study was conducted at research farm of Indira 

Gandhi Krishi Vishwavidyalaya, Raipur during 

2018-19 where the plantation of Bamboo species - 

Dendrocalamus strictus was made in year for the 

production of bamboo culms. The rhizome seeds of 

Zingiber officinale was sown in under Bamboo and 

open field at three spacing viz; 30 x20cm (S-1), 30 x 

25cm (S-2) and 30 x 30cm (S-3) as per 

recommended standard methods of cultivation.  

 

The application of fertilizers were made accordingly 

i.e. 10 t ha
-1

 FYM at time of field preparation, while 

chemical fertilizers i.e. 120N, 60P & 60K kg ha
-1

 

were given in form of Urea, SSP and Murate of 

Potash as recommended for basal and split doses.  

 

The yield parameters of ginger viz; mother rhizome 

length and width (cm); number of prime fingers and 

sub-finger; rhizome length and width (cm); finger 

length and width (cm), finger (cm); sub-finger 

length and width (cm); rhizome root length (cm) 

were measured after 180 DAS of crop at maturity, 

while the yield of fresh rhizome (q ha
-1

) was 

observed after harvesting of crop at seed maturity 

stage and it was also estimated after oven dry at 

80
o
C.  

 

The experiment was laid out in Factorial RBD with 

four replications and the data were analyzed 

statistically for significant test (Pansey and 

Sukhatme, 1961).  

 

Growth status of Bamboo plantation during 

cropping period was also recorded for number of 

culms per clump, culm height, clump diameter and 

increment in their status after the crop. 

 

The soil components of experimental field was 

analysed by Harne (2013) showed the physical 

structure viz., 20-30 % sand, 20-30% silt, >45% clay 

with wilting point of 20.20cm, where its EC was 

measured 0.30 (ds/m) with pH of 7.5.  

 

The soil was found very rich in organic matter and 

other nutrients i.e., 0.67% organic carbon, 166.2 kg 

N ha
-1

, 9.7 kg P ha
-1

 and 544.8 kg K ha
-1

 are 

presented in table-1. 

 

Microclimatic features viz; PAR (µmol s
-1

 m
-2

), 

Temperature (
o
C) and relative humidity (%) 

available to the crops were also measured during 

cropping season.  
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Results and Discussion 

 

Micro-climate 

 

The microclimatic characteristics viz; PAR, 

temperature and relative humidity was measured in 

both open field and agroforestry system at every 15 

days intervals during crop period i.e. July 2018 to 

January 2019 and data are presented in Table-2. 

 

Photosynthetically Active Radiation  

(µmol s
-1

 m
-2

)  

 

The PAR was recorded in Zingiber officinale crop of 

AFS received average PAR in ranges of 89.56 to 

606.86, 105.56 to 202.65 and 132.02 to 338.03 µmol 

s
-1

 m
-2

 during July to August, September to 

November and December to January respectively, 

while in case of open average PAR received in 

ranges of 187.69 to 657.92, 275.61 to 919.99 and 

519.92 to 1003.63 µmol s
-1

 m
-2

 during July to 

August, September to November and December to 

January respectively. The maximum PAR was 

recorded in open area as compare to AFS. In rainy 

season July to August PAR was recorded less as 

compare to September to November and December 

to January. 

 

Temperature (
o
C)  

 

The average temperature was recorded in ranges of 

27.30 to 32.26 
o
C, 29.78 to 33.31 

o
C and 22.19 to 

27.99 
o
C during July to August, September to 

November and December to January respectively in 

AFS, where in case of open, it was recorded in 

ranges of 27.80 to 31.62 
o
C, 29.93 to 32.85 

o
C and 

23.65 to 28.00 
o
C during July to August, September 

to November and December to January respectively. 

The average temperature was recorded in more or 

less similar pattern in field of open and AFS during 

growing period of crop.  

 

Relative Humidity (%) 

 

The average relative humidity was recorded in 

ranges of 76.58 to 96.58%, 37.75 to 83.58% and 

38.33 to 55.75% during July to August, September 

to November and December to January respectively 

for the crop of AFS, while in case of open crop it 

was recorded in ranges of 77.75 to 96.00%, 38.17 to 

81.33% and 36.00 to 57.75% during July to August, 

September to November and December to January 

respectively. The average relative humidity was 

recorded in little higher in AFS than open during 

crop growing period due to shading of bamboo 

canopy. 

 

Bamboo growth status 

 

Growth status of bamboo plantation at 8 x 6 m over 

18 yrs of plantation with yearly removal of mature 

culms. Population of culm per clump was recorded 

33.4 in July 2018 and it increased to 45.0 with share 

of matured (21.3%), young (43.2%), dead (9.7%) 

and new culm (25.8%) after 8 month in the growth 

period of crop. Diameter of clumps was also 

increased from 4.68m to 5.66m after 8 month of 

growth. Height of culm was enhanced by 14.8% 

from 7.27m, diameter of 3
rd

 internodes of culms 

increased from 3.34 to 3.56cm after 8 month. 

Diameter of clumps was recorded 4.68m and it 

increased to 5.66m after 8 month of growth. 

 

Yield Parameters of Ginger 

 

The yield parameters of ginger viz; mother rhizome 

length (cm), mother rhizome width (cm), number of 

prime fingers, number of sub-finger, rhizome length 

(cm), rhizome width (cm), finger length (cm), finger 

width (cm), sub-finger length (cm), sub-finger width 

(cm), rhizome root length (cm) and rhizome yield - 

fresh and oven dry (q ha
-1

) was observed after 

harvesting of crop (Table-3). 

 

Mother rhizome length (cm) 
 

The impact of cropping system on average mother 

rhizome length of ginger was recorded 3.98cm in 

CS-1 (AFS) and 4.37cm in open (CS-2) with 

statistically non-significant variation, in case of 

spacing it was found in 4.26cm in S-2 and S-3 both 

with minimum of 4.00cm in S-1 in insignificant 
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variation, though the interaction of cropping system 

x spacing observed maximum 4.53cm in CS-2 x S-3 

followed by 4.33cm and 4.27cm in CS-2 x S-1 and 

CS-1 x S-2 respectively with minimum of 3.67cm in 

CS-1 x S-1 (Table-3). 

 
Mother rhizome width (cm) 

 
The impact of cropping system on average mother 

rhizome width of ginger was recorded 2.95cm in 

CS-1 (AFS) and 2.80cm in open (CS-2) with 

statistically non-significant variation, in case of 

spacing it was found in order of S-2>S-1>S-3 in 

range of 2.99 to 2.73cm with insignificant variation, 

though the interaction of cropping system x spacing 

observed maximum 3.06cm in CS-1 x S-2 followed 

by 2.94cm and 2.92cm in CS-2 x S-1 and CS-2 x S-

2 respectively with minimum of 2.55cm in CS-2 x 

S-3 (Table-3). 

 
Number of prime fingers  

 
The impact of cropping system on average number 

of prime fingers of ginger was counted 2.50 in CS-1 

(AFS) and 2.12 in open (CS-2) with statistically 

non-significant variation, in case of spacing it was 

found in order of S-3>S-2>S-1 in range of 2.38 to 

2.24 with insignificant variation, though the 

interaction of cropping system x spacing counted 

maximum 2.75 in CS-1 x S-3 followed by 2.42 and 

2.34 in CS-1 x S-2 and CS-1 x S-1 respectively with 

minimum of 2.00 in CS-2 x S-3 (Table-3). 

 
Number of sub-fingers 

 
The impact of cropping system on average number 

of sub-fingers of ginger was counted 5.36 in CS-1 

(AFS) and 6.47 in open (CS-2) with statistically 

non-significant variation, in case of spacing it was 

found in order of S-2>S-1>S-3 in range of 6.66 to 

4.93 with insignificant variation, though the 

interaction of cropping system x spacing counted 

maximum 7.90 in CS-2 x S-2 followed by 6.40 and 

5.92 in CS-2 x S-1 and CS-1 x S-1 respectively with 

minimum of 4.75 in CS-1 x S-3 (Table-3). 

Rhizome length (cm) 

 

The impact of cropping system on average rhizome 

length of ginger was recorded 8.46cm in CS-1 

(AFS) and 7.28cm in open (CS-2) with statistically 

significant variation, in case of spacing it was found 

in order of S-2>S-1>S-3 in range of 8.08 to 7.56cm 

with insignificant variation, though the interaction of 

cropping system x spacing observed maximum 

8.68cm in CS-1 x S-1 followed by 8.43cm and 

8.26cm in CS-1 x S-3 and CS-1 x S-2 respectively 

with minimum of 6.69cm in CS-2 x S-3 (Table-3). 

 

Rhizome width (cm)  

 

The impact of cropping system on average rhizome 

width of ginger was recorded 4.38cm in CS-1 (AFS) 

and 4.58cm in open (CS-2) with statistically non-

significant variation, in case of spacing it was found 

in order of S-2>S-1>S-3 in range of 4.76 to 3.95cm 

with insignificant variation, though the interaction of 

cropping system x spacing observed maximum 

4.98cm in CS-2 x S-1 followed by 4.80cm and 

4.72cm in CS-2 x S-2 and CS-1 x S-2 respectively 

with minimum of 3.93cm in CS-1 x S-3 (Table-3). 

 

Fingers length (cm) 

 

The impact of cropping system on average fingers 

length of ginger was recorded 4.35cm in CS-1 

(AFS) and 6.09cm in open (CS-2) with statistically 

significant variation, in case of spacing it was found 

in order of S-2>S-1>S-3 in range of 5.65 to 4.61cm 

with insignificant variation, though the interaction of 

cropping system x spacing observed maximum 

6.60cm in CS-2 x S-2 followed by 5.84cm and 

5.82cm in CS-2 x S-1 and CS-2 x S-3 respectively 

with minimum of 3.40cm in CS-1 x S-3 (Table-3). 

 

Fingers width (cm) 

 

The impact of cropping system on average fingers 

width of ginger was recorded 2.97cm in CS-1 (AFS) 

and 3.87cm in open (CS-2) with statistically 

significant variation, in case of spacing it was found 

in order of S-1>S-2>S-3 in range of 3.61 to 3.07cm 
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with insignificant variation, though the interaction of 

cropping system x spacing observed maximum 

4.14cm in CS-2 x S-2 followed by 3.91cm and 

3.55cm in CS-2 x S-1 and CS-2 x S-3 respectively 

with minimum of 2.59cm in CS-1 x S-3 (Table-3). 

 

Sub-fingers length (cm) 
 

The impact of cropping system on average sub-

fingers length of ginger was recorded 1.78cm in CS-

1 (AFS) and 2.21cm in open (CS-2) with 

statistically significant variation, in case of spacing 

it was found in order of S-2>S-1>S-3 in range of 

2.24 to 1.81cm with insignificant variation, though 

the interaction of cropping system x spacing 

observed maximum 2.57cm in CS-2 x S-2 followed 

by 2.10cm and 1.95cm in CS-2 x S-1 and CS-2 x S-

3 respectively with minimum of 1.67cm in CS-1 x 

S-3 (Table-3). 

 

Sub-fingers width (cm) 
 

The impact of cropping system on average sub-

fingers width of ginger was recorded 1.41cm in CS-

1 (AFS) and 1.57cm in open (CS-2) with 

statistically non-significant variation, in case of 

spacing it was found in order of S-2>S-1>S-3 in 

range of 1.61 to 1.41cm with insignificant variation, 

though the interaction of cropping system x spacing 

observed maximum 1.72cm in CS-2 x S-2 followed 

by 1.55cm and 1.49cm in CS-2 x S-1 and CS-1 x S-

2 respectively with minimum of 1.36cm in CS-1 x 

S-1 (Table-3). 

 

Rhizome root length (cm) 

 

The impact of cropping system on average rhizome 

root length of ginger was recorded 10.67cm in CS-1 

(AFS) and 12.59cm in open (CS-2) with statistically 

significant variation, in case of spacing it was found 

in order of S-1>S-2>S-3 in range of 12.12 to 

10.71cm with insignificant variation, though the 

interaction of cropping system x spacing observed 

maximum 13.29cm in CS-2 x S-2 followed by 

13.03cm and 11.46cm in CS-2 x S-1 and CS-2 x S-3 

respectively with minimum of 9.96cm in CS-1 x S-3 

(Table-3). 

 

Yield of rhizome (q ha
-1

) 

 

The rhizomes were dig out carefully and washed 

thoroughly with water to remove soil particles 

afterward dry in the shade to make it moisture free 

and then weighed according to replications of each 

treatments. Sub samples of each treatment were 

dried in hot air oven at 80
o
C till remove of all water 

contents of rhizome and again weighed, thus on the 

basis of this observations per unit dry weight yield 

was estimated and presented in table -3 

 

Fresh rhizome 

 

The fresh weight yield of rhizome was 18.46 q ha
-1

 

in AFS (CS-1) and 22.12 q ha
-1

 in open field (CS-2) 

with statistically significant variation, in case of 

spacing it was found in order of S-2>S-1>S-3 in 

range of 24.70 q ha
-1

 to 13.80 q ha
-1

 with significant 

results, though the interaction of cropping system x 

spacing showed maximum yield of rhizome 26.97 q 

ha
-1 

in CS-2 x S-2 followed by 24.58 q ha
-1

 and 

22.44 q ha
-1

 in CS-2 x S-1 and CS-1 x S-2 

respectively with minimum rhizome yield is 12.79 q 

ha
-1

 in CS-1 x S-3 interaction. 

 

Oven dry rhizome 

 

The oven dry weight yield of rhizome was 4.66 q ha
-

1
 in AFS (CS-1) and 5.50 q ha

-1
 in open (CS-2) with 

statistically significant variation, in case of spacing 

it was found in order of S-2>S-1>S-3 in range of 

6.27 q ha
-1

 to 3.46 q ha
-1

 with significant results, 

though the interaction of cropping system x spacing 

showed maximum dry weight 6.78 q ha
-1 

in CS-2 x 

S-2 followed by 6.03 q ha
-1

 and 5.76 q ha
-1

 in CS-2 

x S-1 and CS-1 x S-2 respectively with minimum 

dry weight of 3.23 q ha
-1

 in CS-1 x S-3 interaction. 
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Table.1 Soil components in study area 

 

Soil parameters Value 

Physical structure  

Sand (%) 20-30 

Silt (%) 20-30 

Clay (%) >45 

Wilting point (cm) 20.20 

E. C. (ds/m) 0.30 

pH 7.4-7.6 

Organic carbon (%) 0.67 

Nitrogen (Kg ha
-1

) 166.2 

Phosphorus (Kg ha
-1

) 9.7 

Potassium (Kg ha
-1

) 544.8 

Reference : Harne (2013) 

 

Table.2 Micro climatic observations during cropping periods (July 2018 to Jan. 2019) 

 

Date of Observation PAR (µmol S
-1

 m
-2

) Temperature (
o
C) Relative Humidity (%) 

AFS OPEN AFS OPEN AFS OPEN 

1
st
 July 2018 606.86 

±41.92 
657.92 
±56.92 

32.26 
±0.24 

31.62 
±0.15 

76.58 
±1.34 

77.75 
±1.17 

15
th

 July 2018 188.32 

±41.95 

187.69 

±1.69 

27.30 

±0.26 

27.80 

±0.00 

96.58 

±0.32 

96.00 

±0.00 

15
th

 Aug 2018 89.56 

±33.36 

326.89 

±117.57 

29.55 

±0.02 

30.14 

±0.77 

89.33 

±1.19 

86.83 

±0.69 

1
st
 Sept 2018 137.78 

±18.36 

327.92 

±111.07 

29.78 

±0.02 

29.93 

±0.10 

83.58 

±0.50 

81.33 

±1.12 

15
th

 Sept 2018 201.37 

±66.86 

919.99 

±93.37 

32.28 

±0.03 

31.95 

±0.17 

62.08 

±0.50 

63.50 

±0.19 

1
st
 Oct 2018 105.56 

±16.42 
671.74 
±97.40 

33.31 
±0.28 

32.85 
±0.28 

54.92 
±0.17 

57.42 
±1.03 

15
th

 Oct 2018 129.83 

±65.61 

275.61 

±67.98 

31.54 

±0.03 

32.21 

±0.34 

49.73 

±0.30 

48.33 

±0.47 

1
st
 Nov 2018 147.65 

±75.67 
836.09 

±162.04 
32.63 
±0.24 

32.69 
±0.37 

49.83 
±0.64 

51.58 
±1.62 

15
th

 Nov 2018 202.65 

±64.84 

861.04 

±155.87 

31.67 

±0.11 

31.38 

±0.20 

37.75 

±0.42 

38.17 

±0.19 

1
st
 Dec 2018 132.02 

±59.59 

519.92 

±12.87 

27.99 

±0.25 

28.00 

±0.26 

47.75 

±0.57 

48.67 

±0.47 

15
th

 Dec 2018 240.09 

±138.16 

912.66 

±133.96 

24.63 

±0.16 

24.78 

±0.64 

55.75 

±0.83 

57.75 

±2.39 

1
st
 Jan 2019 338.03 

±150.21 

1003.63 

±62.28 

22.19 

±0.14 

23.65 

±0.59 

39.25 

±0.32 

36.00 

±1.05 

15
th

 Jan 2019 212.90 
±103.40 

839.33 
±72.69 

26.46 
±0.19 

26.32 
±0.43 

38.33 
±0.27 

38.67 
±0.77 
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Table.3 Yield of Ginger under Bamboo based Agroforestry System  

 
Treatments Mother 

rhizome 

No. of Fingers Rhizome Fingers Sub-fingers Rhizome Yield (q ha
-1

) 

length 

(cm) 

width 

(cm) 

prime finger sub-finger length (cm) width (cm) length (cm) width (cm) length (cm) width (cm) root length (cm) Fresh Oven dry 

Cropping System 

AFS (CS-1) 3.98 2.95 2.50 5.36 8.46 4.38 4.35 2.97 1.78 1.41 10.67 18.46 4.66 

Open (CS-2) 4.37 2.80 2.12 6.47 7.28 4.58 6.09 3.87 2.21 1.57 12.59 22.12 5.50 

SEm± 0.09 0.08 0.09 0.30 0.15 0.10 0.15 0.11 0.05 0.03 0.20 2.36 0.57 

CD (at 5%) NS NS NS NS 0.46 NS 0.47 0.33 0.15 NS 0.60 7.27 1.77 

Spacing 

S1 (30x20 cm) 4.00 2.91 2.24 6.16 7.97 4.74 5.48 3.61 1.93 1.45 12.12 22.37 5.52 

S2 (30x25 cm) 4.26 2.99 2.31 6.66 8.08 4.76 5.56 3.57 2.24 1.61 12.06 24.70 6.27 

S3 (30x30 cm) 4.26 2.73 2.38 4.93 7.56 3.95 4.61 3.07 1.81 1.41 10.71 13.80 3.46 

SEm± 0.11 0.09 0.10 0.35 0.18 0.11 0.18 0.13 0.06 0.03 0.23 1.93 0.47 

CD (at 5%) NS NS NS NS NS NS NS NS NS NS NS 5.94 1.44 

Interaction of cropping system x spacing 

CS1 x S1 3.67 2.88 2.34 5.92 8.68 4.50 5.12 3.32 1.77 1.36 11.21 20.17 5.01 

CS1 x S2 4.27 3.06 2.42 5.42 8.26 4.72 4.53 3.00 1.90 1.49 10.83 22.44 5.76 

CS1 x S3 4.00 2.90 2.75 4.75 8.43 3.93 3.40 2.59 1.67 1.38 9.96 12.79 3.23 

CS2 x S1 4.33 2.94 2.15 6.40 7.27 4.98 5.84 3.91 2.10 1.55 13.03 24.58 6.03 

CS2 x S2 4.25 2.92 2.20 7.90 7.90 4.80 6.60 4.14 2.57 1.72 13.29 26.97 6.78 

CS2 x S3 4.53 2.55 2.00 5.10 6.69 3.96 5.82 3.55 1.95 1.43 11.46 14.82 3.69 

SEm± 0.16 0.14 0.15 0.53 0.26 0.17 0.27 0.19 0.08 0.05 0.34 1.36 0.33 

CD (at 5%) NS NS NS NS NS NS NS NS NS NS NS NS NS 
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The microclimatic features viz; PAR (µmol s
-1

 m
-2

), 

temperature (
o
C) and relative humidity (%) available 

around the ginger crop, either grown under bamboo 

or in open field have interrelated association which 

ultimately reflected in performance of growing 

crops. Here the PAR was recorded maximum in 

open field as compare to agroforestry system. The 

temperature around crops of AFS and open field 

showed more or less similar pattern of fluctuation 

and availability during growing period of crop i.e.; 

July to January. In case of relative humidity which 

was always associated with availability of sun light 

and existing air temperature found little higher in 

agroforestry system as compare to open field. 

Similar results of micro-climatic features were 

recorded by Dindekar (2012), Harne (2013) and 

Naugraiya (2003-2013) during cultivation of various 

Rabi and Kharif crops under bamboo.  

 

The formation and elongation new rhizome along 

with sub-fingers showed more or less similar trend 

in both cropping system with very narrow 

differences as resulted in width of rhizomes and its 

numbers, while length of rhizomes and its fingers 

and sub-fingers showed significant variation which 

lead to variation in yield of ginger, however the 

impact of crop spacing revealed the insignificant 

output in growth behaviour of rhizomes for 

numbers, length, width for prime and sub-fingers. In 

case of crop spacing S-2 (30 x 25 cm) gave better 

results than narrow (S-1) and wider (S-3) spacings 

for all the parameters. Similar results, were observed 

for ginger crop when intercropped with maize, 

(Lyocks et al., 2013), with poplar trees (Jasural et 

al., 1993). Das et al., (2008) and Hazarika et al., 

(2009) also observed more or less. The under 

shading impact of Persea bombycina and Tamarind 

trees for ginger crops.  

 

The crop spacing showed significant yield at closer 

spacing which may be ascribed to higher density of 

plant per unit area with efficient utilization of 

nutrients, ultimately produced 20.17 to 22.4 q ha
-1

 

rhizomes. Such results were narrated by Gosh and 

Hore (2011), Yadav et al., (2013) for ginger and 

Mohamed et al., (2014) for turmeric. 

Fresh weight yield of rhizome was highest in open 

(CS-2) it might be due to in open field are received 

higher amount of sun light. Ginger prefers warm and 

humid climate and it grow well in medium light 

intensity (Zhenxian et al., 2000). Similar pattern of 

oven dry yield of ginger was recorded higher in 

open field.  

 

As cover crop of Zingiber officinale under wider 

spacing Bamboo plantation showed the yield of 

fresh weight of rhizome was 20 percent more in 

open (CS-2) in 22.12 q ha
-1

 with significant 

variation along with various yield parameters. Yield 

of rhizome was found higher at spacing S-2 

(30x25cm) in 24.70 q ha
-1

 with significant variation 

where it was very less at spacing S-3 (30x30cm) 

i.e.13.8 q ha
-1

. Interaction of cropping system x 

spacing was found statistically insignificant results. 
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