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Ringkasan 
Penelitian ini merupakan upaya pemberian BO segar dalam bentuk pupuk hijau yaitu Titonia diversifolia (titonia), Chromolaena odorata (krinyuh), dan Gliricidia sepium (gamal) untuk memperbaiki stabilitas aggregat tanah khususnya tanah marginal seperti Ultisol pada lahan yang ditanami cabe dan jagung.  Dalam penelitian ini digunakan tanah marginal Ultisol yang biasanya diolah secara intensif oleh petani untuk pertanian lahan kering di Sumatera Barat.  Penelitian ini dimulai dengan identifikasi sifat sifik, BO, dan stabilitas aggregat tanah pada 4 lokasi di Sumatra Barat yaitu di Lubuk Minturun, di Kabupaten Lima Puluh Kota, dan Kabupaten Agam. Lalu dilakukan percobaan lapangan dengan applikasi BO ke lahan dengan tanaman indikator jagung dan cabe di Ultisol Limau Manis.  Setelah panen, sifat fisik dan kandingan BO serta stabilitas aggregat tanah dianalisis kembali.  Analisis tanah dilakukan di laboratorium Ilmu Tanah Fakultas Pertanian Universitas Andalas Padang.
Penelitian ini bertujuan untuk menganalisis kandungan BO dan stabilitas aggregat tanah serta beberapa sifat fisika tanah marginal lainnya di 4 lokasi di Sumatera Barat, serta menentukan pupuk hijau terbaik dalam meningkatkan kandungan BO dan stabilitas aggregat tanah setelah masa tanam I, serta produksi cabe dan jagung pada Ultisol Limau Manis.  Dari penelitian ini diharapkan akan memperoleh paket teknologi konservasi lahan tanaman semusim (serealia seperti  jagung dan hortikultura seperti cabe) pada lahan marginal (Ultisols) di daerah super basah kota Padang dan daerah lainnya di Sumbar.  Dengan teknik tersebut diharapkan sifat fisika tanah membaik, terutama aggregat cukup mantap dan laju infiltrasi tanah cukup tinggi, untuk mengantisipasi atau meminimalisir laju aliran permukaan (runoff) yang menyebabkan terjadinya erosi serta mempertahankan produktifitas lahan secara berkelanjutan.
Metode yang digunakan dalam penelitian ini adalah metoda survai dalam pengambilan sampel tanah untuh, terganggu, dan beraggregat untuk analisis sifat fisik tanah di laboratorium.  Percobaan lapangan dengan memberikan perlakuan 3 jenis pupuk hijau (Titonia diversifolia, Chromolaena odorata, dan Gliricidia sepium)pada Ultisol Limau Manis pada 3 kelas lereng menggunakan Rancangan Acak Kelompok dalam faktorial 3 x 4 dengan 3 replikasi untuk masing-masing tanaman.

Dari hasil penelitian yang dilakukan baik terhadap identifikasi sifat fisika tanah di empat lokasi maupun hasil percobaan lapangan, maka dapat disimpulkan bahwa:

1. Sifat fisika tanah marginal yang diteliti semuanya hampir sama, dengan tekstur liat, BV sedang sampai agak tinggi, permeabilitas umumnya rendah, TRP rendah sampai sedang, kandungan BO tanah rendah sampai sedang, dan didominasi oleh aggregat < 2.8 mm.
2. Aplikasi 3 jenis pupuk hijau (Titonia diversifolia, Chromolaena odorata, dan Gliricidia sepium) meningkatkan kandungan BO dan persen berat aggregat  tanah berdiameter > 2.8 mm, serta produksi tanaman jagung dan cabe.  
3. Kandungan BO dan stabilitas aggregat yang terbaik serta produksi tanaman tertinggi untuk tanaman jagung diperoleh dari plot yang diaplikasi dengan titonia, dan cabe pada plot yang diberi gamal

4. Terjadi perbaikan sifat fisika tanah Ultisol Limau Manis lainnya seperti BV, TRP, dan permeabilitas dengan aplikasi pupuk hijau.
Berdasarkan kesimpulan diatas, maka disarankan untuk menggunakan pupuk hijau titonia untuk tanaman jagung dan gamal untuk tanaman cabe.  Oleh sebab itu, untuk efektifitas kedua jenis pupuk hijau itu bagi peningkatan stabilitas aggregat maka penelitian ini perlu dilanjutkan dengan pengukuran erosi dari plot percobaan.
SOIL AGGREGAT STABILITY IMPROVEMENT BY INCREASING ORGANIC CARBON ON MARGINAL LAND IN SUPER  WET TROPICAL REGIONS IN WEST SUMATRA
Summary
A research was about effort in improving soil aggregate stability of marginal land such as Ultisols through increasing organic carbon content in the soil, especially in super wet tropical areas in West Sumatra.  Three types of green manure (Titonia diversifolia), Chromolaena odorata, dan Gliricidia sepium) were used as  the organic matter sources.  This research was divided into two big parts, namely soil survey for identification soil physical properties, especially organic matter (OM) content and aggregate stability of the soil in four locations and field experiment by application of green manure to soil for corn (Zea mays) and chili (Capsicum annum) growth.  Soil survey was conducted in Limau Manis Padang, Lubuk Minturun, Lima Puluh Kota Regency, and Agam Regency, while field experiment was done in Ultisol Limau Manis Padang at three levels of slope (0-8%, 8-15%, and > 15%).  
The objectives of this research were to identify soil physical properties of marginal soils in four locations in West Sumatra which were used by farmers to plant seasonal crops intensively, then to determine the best green manure (fresh OM) to improve soil aggregate stability of Ultisol Limau Manis being cultivated for corn and chilli as people mostly plant the crops.  From this research is hoped a conservation technology for marginal land cultivation in hilly and super wet tropical areas is founded.  By the new technique is fully hoped that soil physical properties become better, especially high aggregate stability and infiltration rate of the soil,  to anticipate runoff which can cause erosion, as well as to create sustainable agriculture and environment.
The methods employed for this research were survey method for  soil sampling in four locations and then field experiment  to determine the the best green manure in improving soil physical properties especially soil OM (SOM) and soil aggregate stability of Ultisol Limau Manis.  Soil samples from all sampling locations oand from  field experiment were analysed in soil laboratory, Faculty of Agriculture Andalas University Padang.  For field experiment, experimental plot was added by green manure and incubated for 6 weeks before being planted by corn and chilli.  After harvesting the crops, soil  from each plot was sampled again for aggregate stability and digunakan dalam penelitian ini adalah metoda survai untuk pengambilan sampel SOM content and some other soil physical properties.

Based on data collected during the research, either for soil physical properties identification and field experiment, it can be concluded that: 

1. Physical properties of marginal soils being determined had almost the same properties.  The soil teksture was clay, bulk volume was medium to rather high, permeability was slow in general, total pore space low to medium, and the soil aggregate was dominated by < 2.8 mm in diameter size.

2. Application of three types green manure (Titonia diversifolia, Chromolaena odorata, dan Gliricidia sepium) could increase SOM content and percentage of aggregate size > 2.8 mm in diameter size, and crop production.
3. The higher SOM content, aggregate stability, and crop production were found from plot added by titonia for corn and gamal for chilli
4.  Other soil physical properties such as bulk volume, permeability, and total porosity of Ultisol Limau Manis also improved by applying green manure to the soil

Based on the conclusion above, it can be suggested to use titonia for corn growth and gamal for chilli growth on Ultisols.  Furthermore, to determine the efectivity of both green manure for the land conservation or for improving aggregate stability next research, ”erosion measurement from the experimental plot”, must be conducted.
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