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Influence on growth and productivity of cotton 

(Gossypium hirsutum L.) under teak tree belt 

 
VV Ujjainkar, SS Harne, VP Mane, Vanashri Hulke and YB Taide 

 
Abstract 
Experiment with three upland cotton (Gossypium hirsutum L.) varieties viz., AKH-8828, AKH-09-5, 

AKH-9916 grown in RBD with five replications to record on growth, yield, microclimatic and 

physiological parameters of cotton sown at the distance 0-3 m (T1), 3-6 m (T2), 6-9 m (T3) and control 

plot i.e., 12-15 m (T4) distance from the teak row at 50% flowering, 50% boll bursting and Harvesting 

stage were recorded. The growth parameters of cotton viz., plant height (cm) and leaf area index, 

germination percentage (%), number of sympodia and number of monopodia were observed the highest 

in T4 treatment at 12-15 m distance followed by T3 treatment at 6-9 m distance and T2 treatment at 3-6 m 

distance at three different growth stages. The yield parameters viz., number of bolls per plant, boll weight 

(g), seed cotton yield per plant (g), seed index (g), lint index, ginning (%) and harvest index (%) of cotton 

were the highest in T4 treatment at 12-15 m distance followed by T3 treatment at 6-9 m distance and T2 

treatment at 3-6 m distance. These yield parameters were the lowest observed in T1 treatment at 0-3 m 

distance from the teak row at harvest stage. The biochemical parameters viz., chlorophyll content (mg/g), 

canopy temperature (°C) at morning and afternoon were observed the highest in T1 treatment at 0-3 m 

distance followed by T2 treatment at 3-6 m distance and T3 treatment at 6-9 m distance teak-based 

agroforestry systems at three different growth stages. The study concludes that the effect of teak on 

growth and yield of cotton crop were reduced at 0-3 m and 3-6 m from the teak boundary plantation and 

highest yield and growth of cotton at 6 m onwards. This kind of investigation will helpful to farmers 

intending to adopt the agroforestry system. 

 

Keywords: Agroforestry, cotton, Gossypium hirsutum L., growth parameters, productivity, teak and 

tectona grandis L. 

 

Introduction 

Cotton refers to those species of genus Gossypium that bears the spin able seed coat fibers. 

Cotton, the white gold is one of the leading fibre crops of the country and good number of high 

yielding varieties and hybrids has been bred by the breeders in India [5]. Forests in India are 

unbearable biotic pressure and deforestation is taking place at an alarming rate which is 

estimated to be 1.3 m. ha per year [1]. Out of 75 m. ha of recorded forest area in the country, 

nearly 37 m ha (equating 49% area) is degraded resulting in less than 40% crown cover 

density. The growing stock in India is low at 0.5 m3/ ha/year as against world average of 2.1 

m3/ha/year. The degradation of forests in the form of soil erosion, degradation of watersheds, 

loss of biological diversity, climatic changes and reduction in economic contribution of forests 

of human life. The planner, foresters, scientists and environmentalists have now a challenging 

task to manage the resources for saving the society [4]. In order to overcome the pressure on 

existing forests and to utilize natural resources viz., light, moisture, nutrient etc., for maximum 

biomass production and for any other advantages, growing trees on arable lands i.e. 

‘agroforestry’, has become necessary [3, 5].  

Agroforestry is a collective term for all land use systems and practices in which woody plants 

(tree/shrubs) are deliberately combined with herbaceous crops on the same land management 

unit with some form of spatial arrangement or in sequence [7]. It provides more opportunity for 

efficient use of natural resources as compared to monocropping of tree or crops. Since, 

agroforestry is a new branch of science which emerged during later seventies very little is 

known about the type of trees to be grown in combination with arable crops, although 

emphasis is on multipurpose trees [8]. The tree-crop interaction influences agricultural 

production to varying degree depending upon species and cropping system and growing 

conditions. This would include managed woodlots, plantations, windbreak, and orchards [6]. 

The performance of trees and crops in an agroforestry system primarily depends upon their 

relative ability to tap the resource pools of light, temperature and humidity.  
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Resilience of a component to respond to sub-optimal level of 

resources at any growth stage in a tree-crop system will 

stabilize or destabilase the tree-crop association which 

ultimately will influence the yield advantage of an 

agroforestry system. Understanding the way, system 

components respond to optimal or sub-optimal level of 

resources, forms the basis for selection of compatible and 

suitable components [9]. Similarly, tree-crop combination 

competes for available moisture in the soil, more severely 

under rainfed agroforestry system. So inadequate moisture 

will become the limiting factor which will deleteriously affect 

the growth and yield of the components [10, 11]. A shade loving 

crop such as cocoa, etc. fits more easily in a mixed cropping 

system with trees than a sun-loving crop like maize, cotton, 

etc. Potential of trees is serving as hosts to insects and birds. 

Rapid regeneration of profile trees may displace food crops 

and take over entire fields. Through skilled management 

practices any or all these aspects can be controlled. Present 

investigation has been undertaken with an objective to find 

out the effect of its presence on growth and yield parameters 

by affecting microclimatic and biochemical pathway of cotton 

crop. 

 

Material and Methods 

The experiment was conducted with three ruling upland 

cotton varieties viz., AKH-9916, AKH-09-5 and AKH-8828 

of the Vidarbha region having typical plant geometry and 

yield potential, grown on black cotton soil of main Cotton 

Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, 

Akola. Geographically, the Akola is situated in sub-tropical 

region between 220 42’ N latitude and 770 02’ E longitudes. 

The altitude of the place is 304.42 m above mean sea level. 

The climate of Akola is semi-arid and characterized by three 

distinct seasons viz., hot and dry summer from March to May, 

warm humid rainy season from June to October and mild cold 

winter from November to February. Average annual 

precipitation on the basis of last fifteen years is 515.8 mm. 

The experiment was carried out by adopting Random Block 

Design with four treatments and five replications. The 

observation on growth viz., germination, plant height, number 

of monopodial branches, number of sympodial branches, days 

to flowering, days to boll bursting etc. along with the 

important yield contributing parameters viz. number of bolls 

per plant, boll weight, seed index, lint index, ginning outturn 

and seed cotton yield per plant of upland cotton planted at 0-3 

m, 3-6 m 6-9 m and control plot i.e., 12-15 m distance from 

the teak row at 50% flowering, 50% boll bursting and 

Harvesting stage were recorded. The growth performance of 

teak trees constituting belt around the cotton plots were 

studied using important traits viz., height (m), DBH (cm) and 

canopy spread (m2/tree)  

 

Results 

Agroforestry is a modern tool adopted with a view to grow 

woody species with agricultural crops in some form of spatial 

arrangement or temporal sequence. Because these species co-

exist with the agricultural crops, it involves kinds of 

interaction among them. It may have positive or negative 

effect as per the tree-crop combination. The choice of species 

combination may affect the productivity and ultimate success 

of agroforestry system. Tectona grandis is an important tree 

species in India, it is used to grow on farm boundaries and is 

being preferred by the farmers to meet for timber and 

furniture.  

In Indian contest, our available agricultural land is highly 

competitive and food production is one of the main challenges 

to fulfil the basic needs of food, shelter and clothing of over 

increasing population. In reference to cotton, which is the 

long duration crop requiring more than six months to yield 

commercial product. But within these six months farmers can 

easily grow 2-3 crops in the same land. So we have to think 

some of the alternative options to grow cotton. Agroforestry is 

one of the important options to grow cotton. Cotton can grow 

in different orchard as agroforestry systems [16]. 

 

Influence of teak tree belt on Growth Parameters: In 

present investigation, the effect of teak tree belt was studied 

on growth parameters of cotton varieties viz., germination, 

plant height, first flowering, 50% flowering, boll bursting 

stages etc., which significantly influencing the plant geometry 

and yield (Table 1).  

The seed germination percentage of the crop differs in all the 

treatment and the germination percentage was progressively 

increased with increased in distance from the teak boundary 

plantation. The mean performance of the character 

germination percentage (%) was ranged from 71.8% to 97.8% 

with an average of 88.20%. The plant height of cotton plants 

were studied at three stages viz., 50% flowering, 50 percent 

boll bursting and at harvest. The mean performance of plant 

height at 50% flowering stage, ranged from 40.7 cm to 73.1 

cm with mean 58.16 cm whereas, at 50% boll bursting, the 

mean performance of plant height ranged was 45.4 cm to 84.1 

cm with mean 64.36 cm. However, at final picking i.e. 

maturity stage of cotton crop plant height observed in 

between from 52.2 cm to 96.5 cm with mean 73.42 cm. 

Whereas, the initiation of reproductive phase of growth, the 

first flowering ranged from 45.3 to 52 days with mean of 

48.90 days, while days to 50% flowering was completed 

within 54.6 to 63.0 days with average duration of 58.56 days.  

The duration required for 50% boll bursting was ranged from 

125.5 to 133.6 days with an average duration of 129.22 days. 

While the cotton plant geometry deciding factors viz., 

monopodial and sympodial branches shows significant 

variations over different distances of teak tree belt. The range 

of monopodial and sympodial branches per plant were 

observed 1.1 to 2.1 and 5.5 to 17.1 respectively, whereas, the 

mean values observed are 1.60 and 10.48. The range of Leaf 

Area Index (LAI) observed for different stages are 50% 

flowering (0.5 to 0.7), 50% boll bursting (1.2 to 1.4) and at 

harvesting (0.8 to 1.1), however the means of 0.64, 1.28 and 

0.98 in respective stages. 

 

Influence of teak tree belt on Yield Parameters 

Yield is a complex trait which is highly influenced by 

environment and various plant traits viz., number of bolls, boll 

weight, seed cotton yield, seed index, lint index, ginning 

outturn and harvest index were studied to analyze the effect of 

teak tree belt on yield (Table 2) 

The range of magnitudes of number bolls (4.4 to 18.4), boll 

weight (2.3 to 3.6 g), seed cotton yield (7.5 to 15.0 g), seed 

index (6.7 to 8.5 g), lint index (3.5 to 4.4), ginning outturn 

(31.2 to 35.3%) and harvest index (13.2 to 43.1) were 

recorded. While values over the means of all treatments of 

9.70 (number bolls), 2.91 g (boll weight), 10.72 g (seed cotton 

yield), 7.62 g (seed index), 3.72 (lint index), 33.55% (ginning 

outturn) and 28.33 (harvest index) were recorded. The lowest 
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seed cotton yield of cotton, irrespective genotypes was found 

at closer distance from the tree base. Similar lower yield 

under partial shade condition was observed in pulse crop like 

mungbean [14, 15]. The decrease in seed cotton yield in closer 

tree base was probably due to shading which was attributed 

by almost all yield contributing characters whereas, the lower 

yield in shaded conditions in cotton was observed [13].  

 

Influence of teak tree belt on Microclimatic parameters 

Microclimatic condition plays a vital role in growth and 

development of cotton plant. The microclimatic parameters 

viz., Photosynthetic Active Radiation (µmol m-2s-1), canopy 

temperature (0C) and Relative Humidity (%) were studied in 

different distances from teak tree belt. 

Photosynthetically active radiation (µmol m-2 s-1) and canopy 

temperature (°C) was recorded on three growth stages of 

cotton i.e., 50% flowering, 50% boll bursting and harvesting 

at two time i.e., morning time 8am and Afternoon time at 4 

pm is presented in Table 3. The photosynthetic active 

radiation (PAR) of 43.40 µmol m-2 s-1 (50% flowering), 45.81 

µmol m-2 s-1 (50% boll bursting) and 50.16 µmol m-2 s-1 

(Harvesting) while afternoon reading shown mean 

temperature of 36.36 µmol m-2 s-1 (50% flowering), 38.00 

µmol m-2 s-1 (50% boll bursting) and 38.29 µmol m-2 s-1 

(Harvesting) were recorded. Whereas, the canopy temperature 

(°C) was recorded on three different stages of cotton revealed 

that the mean morning canopy temperature of 32.97 °C (50% 

flowering), 31.35 °C (50% boll bursting) and 23.14 °C 

(Harvesting) while afternoon reading shown mean 

temperature of 35.60 °C (50% flowering), 33.26 °C (50% boll 

bursting) and 32.10 °C (Harvesting) were recorded. The data 

on relative humidity of cotton recorded at three different 

stages i.e., 50% flowering, 50% boll bursting and harvesting 

at two different time i.e., morning 8 am and afternoon 4 pm. 

The relative humidity (%) was recorded on three different 

stages of cotton revealed that the mean morning relative 

humidity of 52.40% (50% flowering), 46.16% (50% boll 

bursting) and 38.93% (Harvesting) while afternoon reading 

shown mean temperature of 30.03% (50% flowering), 34.00% 

(50% boll bursting) and 18.61% (Harvesting).  

 

Influence of teak tree belt on biochemical Parameters 

The Carbon dioxide concentrations and chlorophyll content 

are also important in regulating factors in plant physiology 

and biochemistry. The CO2 controls the openness of stomata, 

which is essential for plants to operate exchange gasses, with 

the environment. While, the Chlorophyll pigment is vital for 

the survival of plants, as it is used in the process of 

photosynthesis. In present investigation, carbon dioxide 

concentration (ppm) and chlorophyll content (mg/g) was 

analyzed at three different stages viz., 50% flowering, 50% 

boll bursting and harvesting.  

The CO2 (ppm) concentration in microclimate of any plant 

will significantly affects the physiological and metabolic 

processes of plants which are essential for growth and 

development of that plant. In present investigation, The data 

on recorded of CO2 (ppm) of cotton varieties were not affected 

by different treatments at both time i.e., morning 8 am and 

afternoon 4 pm at three growth stages of cotton viz., 50% 

flowering, 50% boll bursting and harvesting is presented in 

Table 4. The overall CO2 (ppm) concentration was ranged in 

between 327.80 ppm to 354.86 ppm at both timings. Whereas, 

the decline trend was observed in chlorophyll content (mg/g) 

was observed in growing age of plant, as the mean 

chlorophyll content was recorded 59.90mg/g (50% 

flowering), 53.10 mg/g (50% boll bursting) and 47.10 mg/g 

(harvesting). 

 

Growth characteristics of teak trees 

The nine teak trees were studied for growth characteristics 

which constituted the tree belt at one of the side of cotton 

plot. The characters viz., height (m), diameter at breast height 

(DBH) and canopy spread was calculated (Table 5 and Fig.1). 

The average tree height of 12.01 meters were recorded with 

average diameter breast height (DBH) of 22.01 cm 

responsible to built the average crown spread of 8.06 m2.  

 
Table 1: Average performance of growth parameters of cotton varieties under influence of teak belt at various distances 

 

Treatments 

Growth Parameters 

Germination 

percentage 

(%) 

Plant Height (cm) 
Days to 

1st 

flowering 

Days to 

50% 

Flowering 

Days to 

50% 

Boll 

Bursting 

No. of 

Monopodia 

per plant 

No. of 

Sympodia 

per plant 

Leaf Area Index (LAI) 

50% 

Flowering 

50% 

boll 

bursting 

Harvesting 
50% 

Flowering 

50% 

boll 

bursting 

Harvesting 

T1 71.8 40.7 45.4 52.2 52.0 63.0 133.6 1.1 5.5 0.5 1.2 0.8 

T2 89.2 54.9 59.5 65.3 50.2 59.4 130.0 1.5 8.1 0.6 1.2 0.9 

T3 94.0 62.7 68.8 79.7 48.1 57.2 127.8 1.8 11.1 0.7 1.3 1.0 

T4 97.8 73.1 84.7 96.5 45.3 54.6 125.5 2.1 17.1 0.7 1.4 1.1 

Mean 88.20 58.16 64.36 73.42 48.90 58.56 129.22 1.60 10.48 0.64 1.28 0.98 

Range 71.8 to 97.8 
40.7 to 

73.1 

45.4 to 

84.7 

52.2 to 

96.5 

45.3 to 

52.0 

54.6 to 

63.0 

125.5 to 

133.6 
1.1 to 2.1 5.5 to 17.1 0.5 to 0.7 

1.2 to 

1.4 
0.8 to 1.1 

SE (m) 2.22 2.39 2.04 1.77 0.27 0.31 0.36 0.32 0.65 0.01 0.01 0.01 

CD (5%) 6.84 7.37 6.29 5.48 0.84 0.97 1.10 0.25 2.03 0.02 0.03 0.02 

C.V. 5.66 9.44 7.19 5.34 1.25 1.20 0.62 14.35 14.07 2.58 1.80 1.86 

 
Table 2: Average performance of yield character of cotton varieties under influence of teak belt at various distances 

 

 

Treatments 

Yield Characters 

No. of bolls per 

plant 

Boll Weight 

(g) 

Seed cotton yield per plant 

(g) 

Seed Index 

(g) 

Lint 

Index 

Ginning Outturn 

(%) 

Harvest 

Index 

T1 4.4 2.3 7.5 6.7 3.1 32.1 13.2 

T2 6.6 2.7 8.7 7.4 3.5 32.8 24.5 

T3 9.2 3.0 11.7 7.9 3.9 33.9 31.8 

T4 18.4 3.6 15.0 8.5 4.4 35.3 43.7 
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Mean 9.70 2.91 10.72 7.62 3.72 33.55 28.33 

Range 4.4 to 18.4 2.3 to 3.6 7.5 to 15.0 6.7 to 8.5 3.5 to 4.4 32.1 to 35.3 13.2 to 43.1 

SE (m) 0.19 0.04 0.29 0.07 0.04 0.16 1.62 

CD (5%) 0.59 0.13 0.91 0.24 0.14 0.50 5.00 

C.V. 4.46 3.28 6.17 2.34 2.68 1.09 12.68 

 

 
 

Fig 1: Growth characterstics of Teak Trees constituting Tree Belt 

 
Table 3: Average performance of microclimatic parameters of cotton varieties under influence of teak belt at various distances 

 

Treatments 

Microclimatic Parameters 

Photosynthetically Active Radiation (PAR) 

µmol m-2 s-1) 
Canopy Temperature (°C) 

Relative Humidity (%) 

 

50% 

Flowering 

50% boll 

bursting 
Harvesting 

50% 

Flowering 

50% boll 

bursting 
Harvesting 

50% 

Flowering 

50% boll 

bursting 
Harvesting 

Time Morn Aft Morn Aft Morn Aft Morn Aft Morn Aft Morn Aft Morn Aft Morn Aft Morn Aft 

T1 38.4 27.9 44.93 32.9 44.63 37.2 31.4 34.6 30.0 32.6 20.9 30.5 56.6 32.6 50.4 36.8 44.8 21.8 

T2 43.26 41.3 50.76 37.1 49.66 39.6 32.6 34.8 30.5 32.8 21.1 30.8 54.9 32.0 48.9 36.0 44.0 21.4 

T3 39.06 44.13 48.03 40.1 53.53 42.33 32.9 35.3 31.1 33.1 21.2 31.4 53.6 30.1 47.8 34.6 42.8 21.1 

T4 52.9 32.13 39.53 41.73 52.83 34.03 34.8 36.5 33.7 34.6 29.2 35.4 44.4 25.0 37.4 28.3 23.9 10.0 

Mean 43.40 36.36 45.81 38.00 50.16 38.29 32.97 35.60 31.35 33.26 23.14 32.10 52.40 30.03 46.16 34.00 38.93 18.61 

Range 
38.4 to 

52.9 

27.9 

to 

44.1 

39.5 to 

50.7 

32.9 

to 

41.7 

44.6 to 

53.5 

34.0 

to 

42.3 

31.4 to 

34.8 

34.6 

to 

36.5 

30.0 

to 

33.7 

32.6 

to 

34.6 

20.9 

to 

29.2 

30.5 

to 

35.4 

44.4 

to 

56.6 

25.0 

to 

32.6 

37.4 to 

50.4 

28.3 

to 

36.8 

23.9 

to 

44.8 

10.0 

to 

21.8 

SE (m) 3.65 3.48 4.06 2.92 3.69 4.72 0.43 0.42 0.49 0.41 0.17 0.34 1.45 0.89 0.82 0.55 0.48 0.43 

CD (5%) 11.25 10.73 12.5 9.02 11.39 14.55 1.32 1.29 1.52 1.27 0.55 1.05 4.49 2.75 2.54 1.70 1.47 1.34 

C.V. NA NA NA NA NA NA 2.92 2.64 3.47 2.78 1.70 2.38 6.14 6.69 3.99 3.59 2.76 5.22 
 

Table 4: Average performance of biochemical parameters of cotton varieties under influence of teak belt at various distances 
 

Treatments 

Biochemical parameters 

CO2 (ppm) Chlorophyll Content (mg/g) 

50% Flowering 50% boll bursting Harvesting 
50% 

Flowering 

50% boll 

bursting 
Harvesting 

Time Morning Afternoon Morning Afternoon Morning Afternoon - - - 

T1 338.0 343.7 350.2 344.9 349.5 351.0 62.7 58.9 51.8 

T2 337.7 337.0 349.2 345.7 350.2 349.5 61.7 54.3 49.9 

T3 335.5 339.2 350.3 343.2 351.3 353.5 59.8 52.0 48.6 

T4 334.6 327.8 351.9 347.1 344.0 354.86 55.2 46.9 38.1 

Mean 336.40 311.92 350.46 345.28 348.75 351.91 59.90 53.10 4.71 

Range 
334.6 to 

338.0 

327.8 to 

343.7 

349.2 to 

351.9 

343.2 to 

347.1 

344.0 to 

351.3 

349.5 to 

354.8 
55.2 to 62.7 46.9 to 58.9 

38.1 to 

51.8 

SE (m) 3.04 7.44 2.45 1.16 2.32 4.30 0.88 1.00 1.53 

CD (5%) 9.36 22.94 7.57 3.59 7.17 13.24 2.73 3.09 4.73 

C.V. 2.00 4.86 1.56 0.75 1.49 2.73 3.30 4.21 7.30 
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Table 5: Growth characteristics of Teak trees constituting tree belt 

 

Teak Tree Height (m) Diameter at breast height (cm) Crown spread (m2 /tree) 

T. Tree -1 12.42 25.2 6.8 

T. Tree -2 11.56 26.4 8.8 

T. Tree -3 12.67 19.5 7.6 

T. Tree -4 11.49 23.3 7.9 

T. Tree -5 12.57 25.2 8.6 

T. Tree -6 10.98 24.9 6.6 

T. Tree -7 12.34 24.4 8.2 

T. Tree -8 11.25 28.3 8.6 

T. Tree -9 12.78 26.2 9.4 

Mean 12.01 22.06 8.06 

 

Discussion 

The ecological interaction between trees and crops are 

examined in terms of above and below ground utilizations of 

physical resources. Above ground interaction such as light, 

temperature and humidity are analyzed in terms of possible 

effect on understory crops. The analysis atmospheric 

interaction in alley cropping in the semi-arid tropics were 

from positive but of minor importance compared with below 

ground interactions. An important effect of trees in 

agroforestry system is for the modification of the 

microclimate of annual crops and reduction in wind speed are 

directly beneficial to crops because they reduce the 

mechanical damage to crops, such as leaf tearing and crop 

lodging [6]. Competition is the main negative effects of 

interaction, which substantially reduces the crop yield. It may 

be for space, light, nutrient and moisture. Ecological 

sustainability and success of any agroforestry system depends 

on the inter-play and complementarily between negative and 

positive interactions. It can yield positive result only if 

positive interaction outweighs the negative interactions [12]. 

The growth parameters of cotton i.e., germination percentage 

(97.8%), plant height (cm), number of sympodia per plant, 

number of monopodia per plant, number of bolls per plant, 

boll weight (3.6 g), seed index (8.5 g), lint index (4.4), 

ginning percentage (35.3%) and harvest index (43.7%) leaf 

area index were more in T4 treatment at 12-15 m distance 

(control plot) from the teak row as compared to other 

treatments at three growth stages of cotton. Due to interaction 

of teak, cotton plants produced the lowest bolls upto distance 

of 6-9 m. Though the rate of production of new vegetative 

leaves and new fruiting branches sites is highly depending on 

temperature, it is also very sensitive to water stress. For that 

reason, the rate of vegetative leaf growth was observed which 

depends on the complex soil, weather and plant interactions 
[21, 22, 23, 24]. The PAR and CO2 was not affected significantly at 

different treatments of distance from the teak i.e., 0-3 m, 3-6 

m, 6-9 m and 12-15 m distance.  

The relative humidity (%) was observed maximum in T1 

treatment at 0-3 m distance as compared to control plot i.e., 

12-15 m distance from the tree, the relative humidity was 

maximum in shade of tree as compared to open field [26, 27]. 

The canopy temperature (°C) was affect the growth and yield 

of cotton crop. The canopy temperature was the highest in T4 

treatment at 12-15 m distance (control plot) as compared to 

other distance from the tree and also lowest in T1 treatment at 

0-3 m distance from the tree as the canopy temperature was 

maximum in open field as compared to shaded field [25, 26, 27]. 

The Chlorophyll contents (mg/g) is the primary pigment 

involved in carbon assimilation. The present data revealed 

significant differences in the chlorophyll content due to 

distance from the tree base. The chlorophyll content was 

observed significantly the highest in T1 treatment at 0-3 m 

distance from the tree as compared to other distance [28]. 

The observation was recorded on growth parameter such as 

germination (%), plant height (cm), leaf area index, Number 

of sympodia per plant and number of monopodia per plant 

were the lowest in T1 treatment at three different stages i.e., 

50% flowering, 50% boll bursting and harvesting. these 

parameters were significantly the highest in T4 treatment at 

12-15 m distance followed by T3 treatment at 6-9 m and T2 at 

3-6 m distance from teak row at three stages. Days to first 

flowering, days to 50% flowering and days to 50% boll 

bursting was significantly required maximum days in T1 

treatment at 0-3 m distance. Also, the days to first flowering, 

50% flowering and 50% boll bursting was minimum days 

required in T4 treatment at 12-15 m distance followed by T3 

treatment at 6-9 m, T2 treatment at 3-6 m distance from the 

teak tree. The yield parameter revealed that the number of 

bolls per plant, seed cotton yield per plant (g), boll weight (g), 

seed index (g), lint index, ginning percentage (%) and harvest 

index (%) was significantly maximum in T4 treatment at 12-

15 m distance followed by T3 treatment at 6-9 distance and T2 

treatment at 3-6 m distance at harvesting stage. These yield 

parameters were the lowest in T1 treatment at 0-3 m distance 

from teak row at harvesting stage.  

The relative humidity (%) was significantly maximum in T1 at 

0-3 m distance at both time 8 a.m. and 4 p.m. followed by T2 

treatment at 3-6 m distance and T3 treatment at 6-9 m distance 

from the teak row at three growth stages i. e., 50% flowering, 

50% boll bursting and harvesting. Also, the relative humidity 

(%) was minimum in T4 treatment at 12-15 m distance at both 

time 8 a.m. and 4 p.m. at three different growth stages. The 

biochemical parameters canopy temperature (°C) at morning 

and afternoon and chlorophyll content (mg/g) were 

significantly maximum in T4 treatment at 12-15 m distance at 

both time 8 a.m. and 4 p.m. followed by T3 treatment at 6-9 m 

distance and T2 treatment at 3-6 m distance from the teak row 

at three different growth stages i.e., 50% flowering, 50% boll 

bursting and harvesting. Also, the canopy temperature (°C) 

was the minimum in T1 treatment at 0-3 m distance from the 

teak row at both time 8 a.m. and 4 p.m. at three different 

growth stages. The PAR (µmolm-2s-1) and CO2 (ppm) were 

not affected significantly due to different treatments i.e., T1 at 

0-3 m, T2 at 3-6 m, T3 at 6-9 m and T4 at 12-15 m distance 

from the teak boundary plantation. It was observed that 

through the growth resources like light and temperature were 

adequate the crop growth and yield of cotton was inhibited, 

may be due to the allelopathic effect of teak trees. The 

reduction in yield was also attributed to depletion of available 

nutrients and moisture. Further long term experiments should 
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be plan to analyze the long term interaction effect of trees 

with crop. 

 

Conclusion 

It is concluded that the growth of cotton crop was 

significantly the lowest in 0-3 m and 3-6 m distance from the 

teak plantation. The yield of cotton crop was significantly 

higher in 6-9 m and 12-15 m distance from the teak 

plantation. Treatment of sole cotton recorded significantly 

higher seed cotton yield than the rest of the treatments. Hence, 

the study concluded that the effect of teak on growth and 

yield of cotton crop were highest at 6 m distance onwards for 

establishing better agroforestry system in region based on 

timber species like teak. 
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