

Abstract - A study was carried out in upland soil during 2003-2005 in the central part of Thailand where the soil is classified as a sandy loam with a low inherent fertility. The design of the trial comprised of a completely randomized block design with ten treatments in three replication which were as follows; control, conventional method, the combination of using of Canavalia sp as green manure and mulching with Vigna sp Crotolaria sp  as green manure, mulching with Vigna sp and Canavalia sp as green manure and mulching with Vigna sp. The another four treatments were Canavalia sp and Crotolaria sp as green manures and mulching with Vigna sp incorporated with liquid fertilizer, Crotolaria sp and Vigna sp as green manure mulching with Canavalia sp incorporated with liquid fertilizer. There was a tendency for those treatments comprising  of green manure incorporate with mulching and liquid fertilizer having greater height, yield and starch of cassava than those treatments receiving just the green manure incorporated with mulching. Moreover, it was found that the combination of Crotolaria sp. incorporated with Canavalia sp and liquid fertilizer resulted in the highest, yields and starch among the application of organic fertilizer. An assessment of the economic return was on investments indicated that the combination of Crotolaria sp. incorporated with Canavalia sp and liquid fertilizer gave the greatest net profit.
INTRODUCTION
Nowaday, organic agricultural systems have been increase due to health and environmental problem in the world. Organic agricultural systems are used not only for soil improvement and increases production yield but also maintains and conserves natural resource and biodiversity. Cassava is the 


S. Junrungreang, P. Nakapraves and S. Shinon are Institute of Research and Development for Soil Biotechnology. Land Development Department, Ministry of Agriculture and coopertives  

e-mail: supaporn@ldd.go.th

most promising cash crop in Thailand. However, inappropriation land use and depetion of soil fertility are the key factor of low agricultural yield especially cassava. Organic fertilizer and biotechnology were appropriated technology for increasing crop yield for food safety, reduced cost and environmental problem which can be easily transfer to the farmers. The objectives study the growth, yield and economic return of cassava in organic agricultural system. 
MATERIAL AND METHOD
The field was twice plowed and harrowed by tractor and then separate into small plot size approximately 8x8 m2. Cassava set were planted in the furrow with space of o.8 metre between rows and 0.8 metre with in row. The experimental plan was laid out in completely radomized block design with 10 treatments in 3 replication as follow. 

T1
Control


T2
Conventional method


T3
Canavalia sp green manure and mulching with Vigna sp


T4
Canavalia sp green manure and mulching with Vigna sp incorperated with liquid fertilizer


T5
Crotalaria sp as green manure and mulching with Vigna sp

 
T6    
Crotalaria sp as green manure and mulching with Vigna sp incorperated with liquid fertilizer


T7    
Crotalaria sp as green manure and mulching with Canavalia sp


T8    
Crotalaria sp as green manure and mulching with Canavalia sp  incorperated with liquid fertilizer


T9    
Vigna sp as green manure and mulching with canavalia sp


T10 
Vigna sp as green manure and mulching with  Canavalia sp  incorperated with liquid fertilizer

RESULT AND DISCUSSION

The experiment showed that the height and yield of cassava remarkably raised up in treatment comprising green manure incorporated with liquid fertilizer. The height which were applied Canavalia sp. and Crotalaria sp. as green manure and mulching with Vigna sp. incorporated with liquid fertilizer, Crotalaria sp. and Vigna sp. as green manure mulching with Canavalia sp. incorporated with liquid fertilizer were about 113.13, 130, 141.13 and 129.13 cm. and including the yield were approximately 22.97, 26.76, 30.23 and 22.78 ton/ha respectively. According to these treatment, the starch content were about 13.1, 13.9, 14.9 and 12.6 % respectively. Furthermore it was found that the combination of Crotalaria sp. incorporated with  Canavalia sp. and liquid fertilizer resulted the highest height, yield and starch among the application of organic fertilizer. Through the conventional method showed that there was not statistical significant yield between the combination of Crotalaria sp. incorporated with Canavalia sp. and liquid fertilizer. Nevertheless, it was lower starch content than the combination of Crotalaria sp. incorporated with Canavalia sp. and liquid fertilizer. Green manure and liquid fertilizer can be used to substitute some part of chemical fertilizer. 
Table 1 Yield and yield components of cassava at havesting stage


Treatment
height
         yield
    starch



 (cm)
       (ton/ha)
      (%)


      1
118.00 ab    
20.63 b          
12.60 ab


2
138.00 bc
30.31 a
10.70 b


3
114.13 ab
22.27 b
12.70 ab


4
113.13 a
22.97 ab
13.10 ab


5
113.13 a
20.78 b
13.60 ab


6
130.00 abc
26.76 ab
13.90 ab


7
127.20 abc
27.22 ab
12.60 ab


8
141.10 c
30.23 a
14.90 a


9
122.93 abc
20.36 b
12.20 ab


10
129.13 abc
22.78 ab
11.70 ab

   

     cv(%)
 10.10
          17.60
     12.79


Consequently, Green manure legumes play an important role for soil fertility improvement. (Hudgen, 2000) They are effective in conserving soil moisture, improve nitrogen and organic status in the soil (Lal et. al, 1991; Gachene and Huru, 1997). Moreover, liquid fertilizer increases the number and microbial activities in the soil including plant growth according to auxin and gibberellin in it.
ECONOMIC RETURN

The comparison of economic return among these treatment were made after havesting. The result showed that the combination of Crotalaria sp. incorporated with Canavalia sp. and liquid fertilizer gave the greatest net profit income. 
CONCLUSION

Organic fertilizer and biotechnology can be used in organic agricultural systems which substituted all past of chemical fertilizer and gave the greatest net profit  including the most starch content in cassava.
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