



Enhancing Overall System Productivity through Turmeric-Based Intercropping with Selected Vegetable Crops
Abstract
A field experiment was conducted to evaluate the growth and yield performance of turmeric (Curcuma longa L.) under intercropping with five vegetable crops: okra, cluster bean, French bean, dolichos bean, and cowpea. The study aimed to assess the effects of different intercrop combinations on turmeric yield and overall system productivity. Results revealed that turmeric intercropped with okra (T2) and cluster bean (T4) recorded significantly higher combined yields, indicating greater total productivity. These treatments also enhanced rhizome number and weight in turmeric, along with satisfactory yields of the respective intercrops. However, when turmeric yield alone was considered, the sole turmeric treatment produced the highest yield, outperforming all intercrop combinations, including turmeric + French bean, which recorded the best turmeric yield among the intercrops. These findings suggest that while intercropping with okra and cluster bean is beneficial for maximizing overall system output, sole cropping of turmeric remains superior for achieving maximum turmeric yield. 
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Introduction 

Turmeric is known as the “golden spice” as well as the “spice of life.” Turmeric (Curcuma longa Linn.), a plant native to South-East Asia, is a rhizomatous herbaceous perennial plant of the ginger family Zingiberaceae (Wannapinpong et al., 2015). Turmeric is cultivated most extensively in India followed by Bangladesh, China, Thailand and Cambodia. On a small scale, it is also grown in most tropical regions in Africa, America and Pacific Ocean Islands. India is the world’s largest producer, consumer, and exporter of turmeric (Jadhav et al., 2021). The annual production is about 6, 35,950 t from an area of 1, 75,190 ha, which contributes about 5.5 and 20.6 % of area and production of spices in India, respectively (Anon, 2018). Andhra Pradesh is the largest producer of turmeric, with an area of 64,100 ha and a production of 3,46,400 t. The other major producing states are Tamil Nadu, Odhisa, Karnataka, West Bengal and Maharashtra. The productivity of turmeric in Andhra Pradesh is estimated at 5404 kg/ha, which is 33 % higher than the national average. Turmeric rhizomes are fleshy, complex, the base of each aerial stem consisting of an erect, ovoid or ellipsoid structure (Primary tuber), ringed with the bases of old scale leaves. When mature several horizontal or curved rhizomes arise and are further branched. Roots are fleshy, many of which bear ellipsoid tubers. Leaf shoots bearing a group of leaves are surrounded by bladeless sheathes and the leaf sheaths form a pseudo stem; total height of which ranges from 1 to 2 m. Leaf blades are usually more or less erect, often with a purple-flushed strip on either side of the midrib. The size and proportional width of leaves vary from the outermost to the innermost (upper most) leaf. Petioles of outermost leaf are short channeled. Ligulae form a narrow up-growth across the base of the petiole, its ends joined to thin edges of the sheath. Inflorescence is born either auxiliary or terminally on the leaf shoot. Turmeric is the underground rhizome of Curcuma longa, a perennial herb of ginger family. It is grown as an annual, on raised beds for ease in harvesting of rhizomes. The plant is propagated by dividing suckers and by planting small pieces of rhizome (Cheng, 2001; Prasath et al., 2024). The medicinal uses of turmeric and curcumin are indeed diverse ranging from cosmetic face cream to the prevention of Alzheimer’s disease (Duke, 2003). It is an important spice as well as medicinal plant. The thick underground stem is mainly used in the preparation of cosmetics, medicines and food industries etc. It is also used as a principle ingredient in Indian culinary as curry powder. Turmeric is extensively used as stimulant, blood purifier, remedy against skin diseases, itches and pain etc. India is having a strong research and development base for turmeric. However, research on turmeric, especially in the area of pharmacology, is being pursued by many workers in many countries (U.S., U.K., France, Japan, Thailand, etc.). Intercropping has become a popular practice with the farmers, as it acts as means of insurance in the event of uncertain conditions. Crops differ in their demand for nutrients, water and climatic requirements and at least one crop can survive in a given set of conditions where the other crop fails to perform. This system also conserves the soil from erosion by providing complete vegetative cover, increases the yield per unit area and maintains soil fertility. Turmeric is a long duration crop and widely spaced row crop having slow initial growth rate. The crop canopy does not cover the inter row space during initial phase of growth, so it does not cover the soil very fast and the solar energy remains unutilized. It offers good scope for growing intercrop which helps in utilizing the solar radiation during period of slow growth rate in the initial growth stage of turmeric and increase remuneration of the farmers by harvesting the maximum benefits of natural resources. Intercropping is growing of two or more crops simultaneously in the same field during a growing season and are practical application of ecological principles such as diversity and crop interaction with the turmeric crop. Growing of two or more crops on the same land at the same time can increase crop yield per unit area, reduce risks associated with crop failure and price fall, it help farmers to get balanced nutrition and an additional income and maintain land race crop diversity. Farm inputs including family labor and natural resources may also be more efficiently utilized. However, the merits and demerits of intercropping depend upon climatic conditions, soil fertility, plant growth nature, disease and insect pests and socio economic aspect of the people. The benefits of the approach can be evaluated in terms of relative crop yields, monetary returns and calories obtained (Coste, 1992). Turmeric with vegetable intercropping system is prevalent in semi-arid tropic area. Combination of turmeric and vegetables as intercrops is advantageous because vegetables becoming a short duration crops utilizes resources effectively early in the season. Keeping all the above points in view, the present study was undertaken to assess the growth and yield of turmeric intercropping with vegetable.
Material and methods

The field experiment was conducted at Horticulture farm, MARS, UAS, Raichur. The treatments consisted of 5 intercropping systems and one control (sole crop) with four replications in randomized block design. Land prepared by application 25 t/ ha FYM, RDF of fertilizer (150:125:250 NPK kg/ha) in two doses. Half of nitrogen and full dose of phosphor and potassium applied before sowing further half dose of nitrogen applied after 45 days of sowing and spacing maintained 45 cm × 30 cm in each gross plot (size 273 m2) as shown in Fig. 1. Standard crop cultivation practices are followed harvested at proper economic stage.      
Treatment details

T1: Sole crop (Turmeric) 

T2: Turmeric + Okra

 T3: Turmeric + French bean (Bush type) 

T4: Turmeric + Cluster bean 

T5: Turmeric + Dolichos bean 

T6: Turmeric + Cowpea

Observations recorded on main crop (Turmeric)

Samples consisting of high, medium and low category selected randomly were tagged from the net plot area of each treatment for recording various biometric observations. The mean of the sample plants was considered for further analysis. 
Yield and yield attributes

Number of mother rhizomes per clump:
Total number of mother rhizomes from each of the labeled plants was counted and their average value was expressed as number of mother rhizomes per plant

Number of primary rhizomes per clump: Total number of primary rhizome arising from the mother rhizome from each of the labeled plants was counted and their average value was expressed as number of primary rhizomes per plant. 
Number of secondary rhizomes per clump: The number of secondary rhizome arising from the primary rhizome in all rhizome clumps harvested from the labeled plants was counted and average was worked out.
Average weight of mother rhizomes per clump (g): The mother rhizomes produced by the labeled plants were weighed and their average value was expressed as weight of mother rhizomes per plant in gram.
Average weight of primary rhizomes per clump (g): All the primary rhizomes produced by the labeled plants were weighed and their average value expressed as weight of primary rhizomes per plant.
Average weight of secondary rhizomes per clump (g) All the secondary rhizomes produced by the labeled plants were weighed and their average value was expressed as weight of secondary rhizomes per plant.

Fresh rhizome yield per clump (g): After harvest, rhizomes from each selected plant were weighed and the average was expressed as fresh rhizome yield per plant in grams. 
Fresh rhizome yield per plot (kg): Cumulative yield of fresh rhizome of randomly selected clumps along with remaining clumps of the gross plot were recorded and was expressed as fresh rhizome yield per plot. 
Fresh rhizome yield (t ha-1): The yield per plot was multiplied by 10,000 (1 ha area) and then divided by both plot area (6.75 m2) and 1000 (kg/t) to arrive at estimated yield of fresh rhizome per hectare (t ha-1). Net plot fresh rhizome yield data was used for computing fresh rhizome yield per hectare.
Dry weight of the rhizome (t ha-1) Fresh rhizomes were washed with water to clean them and then boiled for 30 to 45min in steam boiler. After boiling, the rhizomes were dried in open sun for 7 to 10 days and dry weight was computed and expressed in tons per hectare. 
Dry rhizome recovery (%): Dry rhizome recovery percentage was worked out by using following formula.
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Observation on Intercrops
Yield parameters
Number of pods per plant: The total number of pods per plant after plucking from five selected tagged plants at each harvest was counted and average was recorded as number of pods per plant.
Number of seeds per pod: Well-developed pods from all tagged plants were collected and shelled to count the number of seeds per pod was calculated dividing the total number of seeds by the total number of pods.

Yield per plant (g): Horticulturaly matured and edible pods harvested from the tagged plants were weighed and the average weight was recorded as pod yield per plant.

Yield per plot (kg): Total vegetable yield collected from different harvests from different vegetables from the tagged plants was averaged and expressed as yield per hectare (kg. ha-1). Yield (t ha-1): The yield per plot was multiplied by 10,000 (1 ha area) and then divided by both plot area (6.75 m2) and 1000 (kg/t) to arrive at estimated yield of pods per hectare (t. ha-1). Net plot pod yield data was used for computing pod yield per hectare.

Crop Equivalent Yield (CEY): Turmeric equivalent yield was calculated by using the following formula and expressed in tons per hectare (Verma and Modgal, 1983).
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Relative yield index (RYI):
It is calculated by using the formula (Ghosh et al., 2006)
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Statistical analysis

The experimental data obtained were subjected to statistical analysis adopting Fisher’s method of analysis of variance as out lined by Panse and Sukhatme (1985). The level of significance used in ‘F’ test was given at 5 per cent. Critical difference (CD) values are given in the table at 5 per cent level of significance, wherever the ‘F’ test was significant at 5 per cent level.
Result and discussion
Number of rhizomes per clump 


The perusal of Table 1 revealed that the rhizome characters like mother rhizome, primary rhizome and secondary rhizomes were significantly influenced by the intercropping system which means the rhizome characters of turmeric affected by the intercrops. 

The significantly maximum number of mother rhizome per clump was observed in sole crop turmeric (T1) that is 3.25 followed by 3.15 from T3 (turmeric+ French bean) intercropping system. Which were on par with each other intercropping of turmeric with cowpea (T6) expressed least of mother rhizome per clump (1.60). The primary rhizomes attached to mother rhizomes are also important yield contributing parameter, treatments T3 (Turmeric+ French bean), and T1 (sole crop turmeric) expressed comparatively higher number of primary rhizomes per clump 10.45 and 11.40 respectively. Treatment T6 (turmeric + cowpea) here also expressed the least number of primary rhizomes of per clump (6.25). Likewise secondary rhizomes attached to the primary rhizomes would contribute to some extent to the rhizome yield per clump. The higher secondary rhizomes per clump was observed in T1 (sole crop turmeric) with 5.20 followed by T2 (Turmeric + Okra) and T3 (Turmeric+ French bean) that is 4.70. The secondary rhizomes per clump were found to be least (3.90) from T6 (turmeric+ cowpea).

Mother rhizomes, primary rhizomes and secondary rhizomes constituting the component of total yield of rhizome, higher the numbers of these parameters normally higher yields are observed. The variation in number of rhizomes might be due to more competition between the plants and also lower photosynthetic efficiency of turmeric leaves due to high degree of shading.


The results of present work was also in agreement with intercropping works carried out by Ibrahim and Krishnamurthy (1955), Wani and Bhandare (1957), Lahiri (1972) and Nelliat (1976).

Average weight of the rhizome per clump

Perusal of the Table 2 comprising the average weight of mother rhizomes, primary rhizomes and secondary rhizomes per clump reveled that all intercropping systems tried in the study were influenced on average weight of mother rhizome. T1 (sole crop turmeric) had heavy mother rhizomes of 98.44 gram per clump followed by T3 (turmeric+ French bean) the 96.75 gram per clump, However the turmeric intercropping with cowpea (T6) had lesser mother rhizome per clump (72.93g). Higher the weight of mother rhizome more contribution towards rhizome yield per clump but the more number of mother rhizomes with heavy weight ensures the increased rhizome yield per clump interns per hectare provided the population maintained is optimum.

Like mother rhizomes, primary rhizomes which are originating from mother rhizomes also contributes to the increased yield of fresh rhizome from the Table 8 it is evident that there was significant influence of vegetable intercropping intern with T1 (sole crop turmeric) which has given significant highest weight of primary rhizomes per clump (180.65 g clump-1) which was followed by T3(turmeric+ French bean) combination of intercropping (178.45 g clump -1), and these treatments were found to be on par with each other, here also intercropping of turmeric with cowpea(T6) found to be with least primary rhizomes weight per clump (101.53g).

Among the various intercropping systems followed with turmeric T3 (Turmeric + French bean) and T4 (Turmeric+ cluster bean) exhibited significant influence on the average weight of secondary rhizomes per clump with 75.85 and 58.54 grams respectively. There was significant variation between sole cropping and these two treatments, however the practice of turmeric with dolichos bean (T5) intercropping resulted in lower average weight of secondary rhizomes per clump (30.15g).


The comparison of sole crop performance with that of intercrops revealed that the promising intercrop combination had effect on the rhizome parameters of sole crop, as these parameters were differ significantly with that of sole crop hence intercropping of vegetables (T2 and T4) with turmeric effect the turmeric yield intern and the reduced turmeric yield or income from turmeric compensated by getting an additional income through vegetable yield. The opinion of earlier workers Kundu and Chatterjee (1981) were matching with the present investigation.

Fresh rhizome yield
The Table 3 containing the data on fresh rhizome yield per clump, per plot, and per hectare revealed that significant variation of vegetable intercropping combination on the turmeric fresh rhizome yield. Yield of sole crop system of turmeric found to be highest with 452.53 gram per clump (T1) followed by the French bean intercropping (T3) with 449.07 gram per clump and 367.26 gram per clump in case of clusterbean intercropping (T4), which were on par with each other the intercropping combination of turmeric with cowpea (T6) yielded least that is 189.53 gram per clump. Similarly the fresh rhizome yield per plot also exhibited significant variation in fresh rhizome yield compared with that of sole crop system, however T3 (turmeric+ french bean) and T4 (turmeric+ cluster bean) yielded 22.43 and 18.37 kg per plot respectively without much reduction in the turmeric yield from the intercrops compare to the sole crop and T1 (sole crop turmeric) T3 (turmeric+ French bean) and T4 (turmeric+ cluster bean) found to be on par with each other. Cowpea intercropping with turmeric (T6) was not satisfactory as 9.46 kg per plot was yielded which was least among the intercropping combination. The influence of various vegetable intercropping systems with turmeric exhibited minimum variation. The highest yield of turmeric was found to be 33.72 tons per hectare from sole cropping of turmeric (T1) could be due to zero competition from the other crops for space, light, water, nutrients etc. and better interception of sunlight for better growth. From intercropping system T3 (turmeric+ French bean) emerged to be the high yielding intercropping combination with 33.22 tons per hectare followed by T4 (turmeric+ cluster bean) and T2 (turmeric + okra), likewise in other parameters here also T6 (turmeric + cowpea) was observed to be the poor yielding in contributing with just 14.02 tons per hectare which might be due to intercropping of turmeric with cowpea (T6) reduced the availability of incident light, which in turn adversely affected the rhizome formation and enlargement. More competition between the plants and also lower photosynthetic efficiency of turmeric leaves due to high degree of shading also cause for reduction in yield. It is implied that the vegetable intercropping combination have affected the yield of turmeric in the combination compare to the sole crop, hence turmeric intercropping preferably with T2 (turmeric+ okra) and T4 (turmeric+ cluster bean) gave the reduced yield of turmeric and this reduced yield compensated by getting an additional income of vegetables that to in the initial period of turmeric crop growth period. T1 (sole crop turmeric) T3 (turmeric+ French bean) and T4 (turmeric+ cluster bean) were found to be on par with each other. The previous works of Vikram and Hegde (2014), Khan et al. (2015), Sidhu et al. (2016), Chitra and Hemalatha (2017) also supports the present study.

Dry recovery (%) and Dry rhizome yield: The dry recovery percent of turmeric did not varied significantly the average dry recovery percent due to various treatments was found to be 18.58 %. T1 (sole crop turmeric) and T3 (turmeric+ french bean) found to yield more dry recovery. The dry recovery from T1 (sole crop turmeric) was observed to be high (19.50%), T2 (turmeric + okra) and T4 (turmeric+ cluster bean) recorded 18.20 and 18.45 dry recovery percent respectively which was comparatively lower than the sole cropping (19.50%). The reduction in dry recovery percent of T2 (turmeric + okra) and T4 (turmeric+ cluster bean) might be directly attributed to the reduced turmeric rhizome yield from both the treatments as compared to T1 (sole crop turmeric). Comparatively higher dry recovery of 19.15% from T3 (turmeric+ French bean) might be attributed to the fact that French bean as resulted in reduced competition with turmeric and French bean being the leguminacious crop might have reduced the competition for water , nutrients, and other natural resources. As it also might have helped in fixing the atmospheric nitrogen and improving the soil physical and chemical properties.


The inclusion of T5 (turmeric+ dolichos bean) treatment has resulted in lower yield of turmeric rhizomes coupled with creation of the competition for soil moisture in nutrients. Similar results were obtained with Balashanmugam and Vedamuthum (1989), Das et al. (2011) also supports the present study. Based on percent of dry recovery the dry turmeric yield per hectare was computed as depicted in Table 4. There was significant variation for the dry turmeric yield per hectare in T1 (sole crop turmeric) and T3 (turmeric+ french bean) (6.57 and 6.36 t ha-1 respectively). The minimum of 2.54 t ha-1 dry rhizome yield was obtained from T6 (turmeric+cowpea). T2 (turmeric + okra) and T4 (turmeric+ cluster bean) resulted lower dry turmeric yield (3.76 t ha-1 and 5.02 t ha-1 respectively) though these two treatments found to be economically viable for intercropping with turmeric, the dry recovery percent wise these two treatments yielded comparatively low dry turmeric, but these two treatments are said to be good as the reduction in turmeric yield has not only been compensated by the additional yield of T2 (turmeric + okra) and T4 (turmeric+ cluster bean) respectively that to with 7.56 % and 5.60 % increase in the income. The results of the earlier workers Vikram and Hegde (2014) , Khan et al. (2015), Sidhu et al. (2016), Chitra and Hemalatha (2017) are also supporting the present concept.

Performance of vegetable intercrops under turmeric

Yield attributes

Number of pods per plant: Pod is an important yield contributing character. Table 5 implies that significantly higher number of pods per plant 163.75 from T4 (turmeric+cluster bean) followed by T2 (turmeric+okra) with 84.60, however T3 (turmeric+ French bean), T5 (turmeric+ dolichos bean) and T6 (turmeric+ cowpea) were observed to contain less number of pods per plant (24.40, 22.80 and 51.00 respectively). Higher number of pods per plant was recorded with intercropping of turmeric with clusterbean (T4) due to optimum availability of space, light and nutrients that promoted maximum plant height and more flowering branches production. The least number of pods per plant was due to more competition between the both crop components for natural resources and nutrients. The contribution of pods number may directly influence the yield because if the number of pods would be more the yield would be high. The observations could be supported by the studies of Anteneh and Kufa (2015), Khan et al. (2015) 
Number of seeds per pod: Seed is an important yield contributing character in horticulture, its importance depends on its purpose that is for grain purpose or vegetable purpose. Table 5 implies that significantly higher number of seeds per pod was recorded 60.15 from T2 (turmeric+okra) combinations followed by T6 (turmeric+ cowpea) with 14.20, however T3 ( turmeric + French bean), T4 (turmeric+ cluster bean) and T5(turmeric+ dolichos bean) were observed to contain less number of seeds per pod (4.55, 8.05 and 4.50 respectively). The contribution of seed number may not directly influence the yield because in case of more number of seeds with lesser weight does not significantly contribute. Hence seed number per pod in some cases influences the yield in some it may not. These observations could be supported by the studies of Asawalam et al. (2012) and Swain et al. (2016).

Yield per plant (g), per plot (kg) and per hectare (t) The intercrops yield per plant (Table 6) was observed to be significantly higher in T2 (turmeric+ okra) with 900.00 g plant-1 followed by T4 (turmeric+ cluster bean) with and 512.50 g plant-1, but and T6 (turmeric+ cowpea) T3( turmeric + French bean), T5 (turmeric+ dolichos bean) were found to be least yielding combinations 60.00, 20.00 and 20.00 g plant-1 respectively. The intercrops yield per plot (Table 5) was observed to be significantly higher in T2 (turmeric + okra) with 6.50 kg plot-1 followed by T4 (turmeric + cluster bean) with 3.50 kg plot-1 ,but T6 (turmeric + cowpea), T3 (turmeric + French bean), and T5 (turmeric + dolichos bean) were found to be least yielding combinations 1.25 kg, 0.38 kg, and 0.50 kg plot-1 respectively.

The intercrops yield per hectare (Table 5) was observed to be significantly higher in T2 (turmeric + okra) and T4 (turmeric + cluster bean) with 10.40 t ha-1 and 5.60 t ha-1, but T6 (turmeric + cowpea), T3 (turmeric + French bean) and T5 (turmeric + dolichos bean) were found to be least yielding combinations 2.00, 0.60 and 0.80 tha-1 respectively. The low yielding performance of T3 (turmeric + French bean), T5 (turmeric + dolichos bean) and T6 (turmeric + cowpea) indicated that the combination of these crops with turmeric might not be compatible as there might have been a competition for nutrition, soil moisture. Among the different intercrops okra recorded the highest fruit yield of 10.40 t ha-1 followed by cluster bean (5.60 t ha-1). The higher yield of bhendi might be due to least competition between turmeric and bhendi for space, nutrients, moisture and sunlight. Similar trends were obtained by Sivaraman & Palaniappan (1994), Singh & Randhawa (1988) in turmeric. Hence it could be opined that T2 (turmeric+ okra) and T4 (turmeric+ cluster bean) vegetable intercrop combination were said to be compatible. 

Turmeric equivalent yield (t ha-1) Observations on turmeric equivalent yield varied significantly to different intercropping system depicted in Table 7. In case of intercropping system higher turmeric equivalent yield was recorded in T2 (turmeric + okra) with 36.27 t ha-1 as compared to remaining intercropping system which is followed by T4 (turmeric + cluster bean) and T3 (turmeric + French bean) with 35.61 t ha-1 and 34.12 t ha-1 respectively. The least turmeric equivalent yield was observed in T5 (turmeric + dolichos bean) and T6 (turmeric + cowpea) with a value of 19.49 t ha-1 and 17.02 t ha-1 respectively. However the treatments T1 (sole crop turmeric), T2 (turmeric + okra), T3 (turmeric + french bean) and T4 (turmeric + cluster bean) were found be on par with each other (33.72, 36.27, 34.12 and 35.61 t ha-1, respectively). Higher turmeric equivalent yield under different intercropping patterns was due to additional yield of okra and better market price at the time of harvesting.

Similar results were observed with Pandey et al. (2003), Hore et al. (2007) and Singh (2010) also supports the present concept.

 Relative yield index The table number 7 represented that relative yield index on turmeric had significant influence on different intercropping system. The higher relative yield index was observed in sole crop of turmeric (T1) and turmeric with French bean (T3) that is 1.00 for both treatments. The lower relative yield index was noticed by T6 (Turmeric + Cowpea) that are 0.47. However the treatments T2 (turmeric + okra) and T4 (turmeric + clusterbean) were found to be on par with each other (0.92 and 0.97 respectively). The relative yield index above one indicates that there is no or partial competition exist among the intercropping system, where as it was less than one indicates that there is a competition between species for same space , nutrients and other natural resources and it was also showed either one of the species or both were affected. The results of the earlier workers Khan et al. (2015), Sidhu et al. (2016), Chitra and Hemalatha (2017) are also supporting the present concept.
Conclusion

T2 (turmeric + okra) and T4 (turmeric + cluster bean) were identified as superior intercrop combinations due to their significantly better yield performance. In T2, turmeric showed a higher number of primary (119.19 g) and secondary rhizomes (33.04 g), along with increased primary rhizome weight, indicating better competitiveness under intercropping. Similarly, T4 recorded higher weights of mother (88.84 g), primary (155.77 g), and secondary rhizomes (58.54 g), contributing to improved turmeric yield. These combinations also enhanced yield traits in the intercrops, such as the number of pods and seeds per pod, making them effective for maximizing overall productivity. T4 and T2 reported highest turmeric equivalent yield and relatively good relative yield index.
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Table1: Influence of vegetable intercropping on number of turmeric rhizomes
	Treatments
	Number of rhizomes per clump

	
	Mother rhizomes
	Primary rhizomes
	Secondary rhizomes

	T1:Solecrop(Turmeric)
	3.25
	11.40
	5.20

	T2:Turmeric+Okra
	1.80
	8.30
	4.70

	T3:Turmeric+Frenchbean(Bushtype)
	3.15
	10.45
	4.70

	T4:Turmeric+Clusterbean
	2.25
	9.00
	4.35

	T5:Turmeric+Dolichosbean
	1.75
	8.00
	4.50

	T6:Turmeric+Cowpea
	1.60
	6.25
	3.90

	Mean
	2.30
	8.90
	4.56

	S.Em.±
	0.25
	1.48
	0.43

	C.D.at 5%
	0.75
	4.48
	1.29


Table2: Influence of vegetable intercropping on average weight of turmeric rhizomes
	Treatments
	Average weight of rhizomes per clump (g)

	
	Mother rhizomes
	Primary rhizomes
	Secondary rhizomes

	T1:Sole  crop (Turmeric)
	98.44
	180.65
	78.37

	T2:Turmeric+ Okra
	82.05
	119.19
	33.04

	T3:Turmeric + French bean(Bush type)
	96.75
	178.45
	75.85

	T4:Turmeric + Cluster bean
	88.84
	155.77
	58.54

	T5:Turmeric + Dolichos bean
	80.56
	103.03
	30.15

	T6:Turmeric + Cowpea
	72.93
	101.53
	30.29

	Mean
	86.59
	139.77
	51.04

	S.Em.±
	3.93
	6.23
	2.76

	C.D.at 5%
	11.83
	18.78
	8.33


Table 3: Influence of vegetable intercropping on fresh rhizome yield of turmeric
	Treatments
	Fresh rhizome yield

	
	g.clump-1
	Kg.plot-1
	t.ha-1

	T1:Sole crop (Turmeric)
	452.53
	22.76
	33.72

	T2:Turmeric + Okra
	280.15
	13.95
	20.67

	T3:Turmeric +French bean (Bush type)
	449.07
	22.43
	33.22

	T4:Turmeric + Cluster bean
	367.26
	18.37
	27.21

	T5:Turmeric+Dolichosbean
	252.38
	12.35
	18.29

	T6:Turmeric+Cowpea
	189.53
	9.46
	14.02

	Mean
	331.82
	16.55
	24.52

	S.Em.±
	48.54
	2.48
	3.67

	C.D.at 5%
	155.30
	7.94
	11.76


Table 4: Influence of vegetable intercropping on dry rhizome yield of turmeric
	Treatments
	Dry rhizome yield

	
	g/clump
	kg/plot
	t/ha
	Dry recovery (%)

	T1:Sole crop(Turmeric)
	90.80
	4.54
	6.57
	19.50

	T2:Turmeric + Okra
	54.40
	2.72
	3.76
	18.20

	T3:Turmeric + French bean (Bush type)
	85.99
	4.49
	6.36
	19.15

	T4:Turmeric+ Cluster bean
	67.55
	3.62
	5.02
	18.45

	T5:Turmeric+ Dolichos bean
	45.42
	2.42
	3.29
	18.00

	T6:Turmeric+  Cowpea
	34.39
	1.87
	2.54
	18.15

	Mean
	63.06
	3.28
	4.59
	18.58

	S.Em.±
	2.29
	0.26
	0.20
	0.71

	C.D.at 5%
	6.90
	0.79
	0.60
	NS


Table 5: Influence of turmeric on number of pods per plant and number of seeds per pod of vegetable intercrops

	Treatments
	Total number of pods per plant
	Total number of seeds per pod

	T1:Solecrop (Turmeric)
	-
	-

	T2:Turmeric+ Okra
	84.60
	60.15

	T3:Turmeric+ French bean(Bush type)
	24.40
	4.55

	T4:Turmeric+Cluster bean
	163.75
	8.05

	T5:Turmeric+Dolichos bean
	22.80
	4.50

	T6:Turmeric+Cowpea
	51.00
	14.20

	Mean
	69.31
	18.29

	S.Em.±
	2.69
	2.38

	C.D.at 5%
	8.30
	7.32


Table 6: Influence of turmeric on yield of vegetable intercrops
	Treatments
	Yield per plant (g)
	Yield per plot (kg)
	Yield (t/ha)

	T1:Solecrop (Turmeric)
	-
	-
	-

	T2:Turmeric+ Okra
	900.00
	6.50
	10.40

	T3:Turmeric+French bean(Bush type)
	20.00
	0.38
	0.60

	T4:Turmeric+Cluster bean
	512.50
	3.50
	5.60

	T5:Turmeric+Dolichos bean
	20.00
	0.50
	0.80

	T6:Turmeric+Cowpea
	60.00
	1.25
	2.00

	Mean
	302.50
	2.43
	3.88

	S.Em.±
	21.50
	0.44
	0.44

	C.D.at 5%
	66.26
	1.35
	1.34


Table 7: An estimation of equivalent yield and relative yield index due to vegetable intercropping system in terms of turmeric rhizome yield

	Treatment
	Turmeric equivalent yield (TEY) (t /ha)
	Relative yield index (RYI)

	T1:Sole crop (Turmeric)
	33.72
	1.00

	T2:Turmeric+ Okra
	36.27
	0.92

	T3:Turmeric+French bean (Bush type)
	34.12
	1.00

	T4:Turmeric+ Clusterbean
	35.61
	0.97

	T5:Turmeric+ Dolichosbean
	19.49
	0.56

	T6:Turmeric+ Cowpea
	17.02
	0.47

	Mean
	29.37
	0.82

	S.Em.±
	2.52
	0.14

	C.D.at 5%
	7.61
	0.43
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Fig. 1 General view of experimental plot with intercrops

