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Introduction

The biophysical baseline survey in Middle Nyando block commenced on 7thAugust 2007 after community sensitization meetings had been held in all the sub-locations.

The bio-physical team has so far sampled 15 clusters which is equivalent to 150 plots and a total of 48 infiltrations have successfully been completed. Only cluster sixteen that was not easily accessed is yet to be sampled.
Most of the block spreads into Nyando district in Nyanza province and Kipkelion district in Rift valley province. Formerly, Muhoroni and Chilchila divisions were white settlement scheme from 1895 to 1967. During this time half of the land was under coffee plantation mainly situated on the hill tops and on dissected plains. Mid slopes and foot slopes was left for semi ranching for dairy animals and part of the remaining areas (plains) were arable land mainly for maize growing. The land use trend changed as soon as the white settlers left and most of the area turned to be a sugarcane growing zone on the dissected plains and foot slopes, maize on the plain areas with an exception of cluster sixteen which has remained to be coffee zone as it was during the white settlers time.

Landforms

Generally, the area is made up of gorges, dissected plains, medium gradient hills, high gradient hills, plateau and few plain areas with sparse seasonal and small permanent streams, and rivers. Marshy areas are mainly found within the few plain areas. Formerly the area use to be wooded grassland with indigenous trees and natural grasses before the conversion that took place when the white settlers settled in the area in the early 1900’s. 

Early activities

The White settlers managed the land in a better way through proper land management practices. The sloping areas were naturally left for semi ranching to avoid erosion as they were steep slopes and hilly and plateau. Dissected plains were left for coffee growing and a few plains were left for maize growing. The major three main activities in the area were:

a) Dairy keeping ( semi ranching)
b) Coffee growing

Semi ranching is still being practiced by one of the white settlers who remained in Koru. He has conserved the hills and left them intact.
Current activities

Most of the land had been acquired between 1964 and 1973. The government sold land to people through purchase of shares at Kenya shillings 1000 per share which was equivalent to an acre of land at that time. The selling of land is still continuing but it is mainly the individuals who initially purchased big chunks of land who is selling off pieces of their land. The prices have rose up to Kenya shillings 100,000 per acre. Also, some of the people were given land as a loan by the government and are still paying through the income for sugarcane. This type of loan is deducted directly from their pay from the factory to ensure repayment of the loan. These farmers are contracted to grow sugarcane on part of the farm.
Shortly after the white settlers left semi ranching and coffee growing continued for small period of time. However, shortly thereafter other types of farming activities started taking place. Currently the land has been turned in a sugarcane growing area with the exception of a few individuals who are still continuing with the previous activities mentioned above. This is especially seen in cluster sixteen where the coffee trees planted by the white settlers have been left intact. In cluster four, one white settler is still practicing semi ranching.
Almost all the local people have upgraded their animals through the Homa Lime Company who provides them with the services at a cost.  Selling of milk is a growing business in the area. The number of animals per household is between 5 to 10 animals. There is major destruction of the vegetation found on the steep slopes and hill tops for charcoal burning, building materials, firewood and farming activities and the plateau are being cleared to be replaced with homesteads.
Crops

The crops grown in the area are mostly sugarcane which is taken by Muhoroni Sugar Company for sugar production and other by-products, coffee which is being fermented in small factories in the area and taken to Thika town for grading and packing, and maize and beans which is grown for local consumption. 

Tree planting

a) Exotic trees

There are few planted trees that are Eucalyptus ssp, Cyppresus incitanica, Grevellea robusta and Casuarina spp but these trees are planted in homestead and along the boundaries.

b) Indigenous trees

Most of the indigenous trees have disappeared and all what is seen are remnant but they are mostly endangered and can only be seen in small thickets on hill tops and sloping areas. The common species found in the area are: Acacia percisiflora, Teclea nobilis, Rhus natalensis, Rhus vulgaris, Euclea divinorum, Albizia ssp, Dodonea augustifolia, Grewia similis, Grewia bicolar, Markhemia lutea, Terminalia brownii, Cordia momica, Vangueria acutiloba and Bridellia micranthus
c) Indigenous shrubs

There are different types of shrubs found in this block such as cultivation forbs, creepers and perennial and annual shrubs. These shrubs are still found in higher altitudes in small thickets on top of hill slopes scattered within the block and cultivation forbs are found in cultivated field on mid slopes and few plain areas. Cultivation forbs are: Leonatis neptofolia, Justicia vulva, Tagets pilosa, Othosipon spp, Amaranthus spp and Belium basilicum. Creepers found in the block are mainly Rhynchosia ryasica and Cyphostema spp. These creepers are mainly found along the river banks but they are few in numbers.
Natural grasses

Natural grasses are both annual and perennial in this area. These grasses are both palatable and unpalatable for livestock, while other species are of little importance for grazing mainly used for roof thatching. The dominant grass species in the area are as follows: Commelina africana, Brachiaria spp, Digitaria gazeasis, Eragrostis aspera, Cynodon dactylon, Panicum maximum and Hyparhenia spp that is being used for roof thatching.
Other grass species are Cyperus ssp that is dominant in swampy areas, while Sedge ssp and Sorghum spp are found in cultivated areas.

Range Conditions and Vegetation Types

The range condition in the entire block is generally poor. The vegetation types is mainly influenced by other factors like rainfall, soil types and human activities over along periods of time through cultivation, utilization and destruction of the resources. Such examples are harvesting of wood and timber both for construction, charcoal production and fuel wood used in homestead and in the Homalime Company.

Vegetation Types

The vegetation types within the block include the following types;

a) Evergreen to semi deciduous bush land with perennial grassland

This vegetation type is scattered within the entire block and it is defined to consist of montane bushes with the following types of shrubs and trees; Euclea divinorum, Rhus natalensis, Grewia bicolar, Acacia brevispica, Albizia ssp and between the bushes there were lawn of grasses mainly; Hyparrhemia variabilis, Digitara ssp and Eragrosti aspera.

b) Riparine woodland

Riparine woodland is characterized by moderately dense to open stands and this type of vegetations is relatively found in narrow strips up to 30 meters wide, along water courses, seasonal rivers and also in permanent rivers within the block. The common trees species that were found are; Ficus ssp, Acacia polycantha, Albizia ssp and Acacia elatior. The most common grass species found in this vegetation type were as follows; Panicum maximum and Cyperus spp.
Soil types

Soil types in the entire block are generally poor consisting of shallow soils in the eatern part to more moderately deep soils in the western part of the block that are. Soil types ranges from clay to clay loam.
Cluster overview

Cluster 1

This cluster falls in Ochoria sub-location, Fort Tenan Location of Muhoroni Division. The plots spread into high gradients hills, plateaus, valleys, and ridges and into dissected plains. Out of the ten plots, six of them are in evergreen to semi deciduous bush lands and still under natural fallow where the rest are farm land mainly under sugarcane and maize. 

Cluster 2

This cluster falls in Kambi Awendo village in Koru sub-location, Koru Location of Muhoroni Division. The cluster is mainly under sugarcane plantations. The cluster is on a plateau which has seasonally damp soils. Most of the plots were in farmland apart from one that landed into evergreen shrub land.

Cluster 3

This cluster falls in Koru sub-location, Koru Location of Muhoroni Division. This cluster is on the escarpment which is a medium gradient hill located on the mid slopes. The population density in this area is very sparse. The area is a sugarcane zone of which six plots landed on them except four which landed on homestead, eucalyptus woodlot and natural fallows. Most of the plots were on seasonally damp soils and a very rocky.

Cluster 4

This cluster spreads into Ogwedhi area in Koru sub-location, Koru Location in Muhoroni Division of Nyando District. Major landforms in the area range from dissected plains to medium gradient hills. The area is a sugarcane zone and few scattered maize farms especially on the foot slopes, hill tops and mid slopes. The vegetative areas are heavily destructed mainly for charcoal production and constructions materials. The remnants indigenous trees scattered in the area are; Acacia Sieberiana, Acacia persiciflora, Acacia hockii, Terminalia brownii and Ficus sycomorus
Cluster 5

This cluster spreads into Kipsamwe area in Ochoria sub-location, Fort-Tenan Location in Muhoroni Division of Nyando District. Major landforms range from medium gradient hills and escarpments to dissected plains. Most of this area is under maize crops mainly on hill tops and mid slopes. Destruction of vegetation on steep slopes, hill tops and ridges is continuous mainly for building materials and charcoal production. Ridges and crests are still with clusters of thickets made up of secondary bushes that are composed of; Rhus natalensis, Carissa edulis, Harizona abysinica and Euclea spp.

Cluster 6

This cluster spreads into Kandege village in Fort-Tenan sub-location, Fort-Tenan Location in Muhoroni Division of Nyando District. The area is made up of hills and mid slopes with evergreen to semi deciduous shrub land with minor areas of riparian wood land a long the small permanent rivers. The vegetation is composed of Ficus sycomorus, Albizia spp, Ficus natalensis, Erythrina spp, and Phonix reclinata (African wild dates). Formerly, the area used to be wooded grassland but know is replaced with sugarcane plantation mostly on damp soils; maize crop is grown on foot slopes and mid slopes while on the steep slopes and hill tops vegetation is still being destructed mainly for charcoal production and construction materials.

Cluster 7

This cluster spreads into Soset village in Kandege sub-location, Fort-Tenan Location in Muhoroni Division of Nyando District. Major landforms in the area range from dissected plains to medium gradient hills. The area is a sugarcane zone mainly located on seasonally wet soils with few scattered maize farms located especially on the foot slopes and mid slopes. The area is sparsely populated.

Cluster 8

This cluster spreads into Kapkoros and Sireret villages in Timbilil sub-location, Fort-Tenan Location in Chilchila Division of Nyando District. This area is made up of steep hills to medium gradient escarpments with composite forms. The area is sparsely populated and mainly under maize crop.

Cluster 9

This cluster spreads into Cheptuyet village in Kipchoria sub-location, Fort-Tenan Location in Muhoroni Division of Nyando District. The area is made up of steep hills, medium gradient escarpments and depressions. The area is more less a settlement scheme and it is sparsely populated. Agricultural crops in the area are maize grown on hill slopes and medium gradient escarpments while sugarcane is grown at the foot slopes.

Cluster 10

 This cluster spreads into Kagai village in Kandege sub-location, Fort-Tenan Location in Muhoroni Division of Nyando District. The area is made up of composite landforms mainly of valleys. Agricultural activities are on-going in the area with the following crops planted: bananas, sweet potatoes, maize, amaranthus spp. and sugarcane.
Cluster 11

This cluster spreads into Saoset village in Fort Tenan sub-location, Fort-Tenan Location in Chilchila Division of Kipkelion District. This cluster is composed of riparian vegetation type that is conserved due to the steepness of the slopes. There is gully formation taking place just next to the river bank. If not measures are takenthe gully will expand. In this cluster sugarcane is the major crop with few plots of maize.

Cluster 12

This cluster falls in Kotetni village in Kapkoros sub-ocation, Timbilil Location in Chilchila Division of Kipkelion District. Landforms in the area are made up of valleys and sloping land. Farming activities is on going in the entire area with sloping areas being cleared of vegetation for maize and bananas.   
Cluster 13

This cluster spreads into Chepkosa village in Siwot sub-location, Chilchila Location in Chilchila Division of Kipkelion District. Landforms in the area are made up of gorges and steep slopes. The area is heavily destructed with the replacement with agricultural practices. In this cluster erosion is visibly taking place.
Cluster 14

This cluster falls into Rwandit village in Siwot sub-location, Chilchila Location in Chilchila Division of Kipkelion District. Landforms in the area are dissected plains and valley floors. Barariet river divides the cluster into two. The riparian vegetation is conserved. Horticulture farming is practiced in the area: kales and tomatoes. 
Cluster 15

This cluster spreads in Cherara village and in both Kokwet and Koisagat sub-locations, Kokwet Location in Chilchila Division of Kipkelion District. There are two rivers that join each other within the cluster: Mugut and Kipsinende Rivers. For the Kipsinende river, the riverian vegetation is conserved and composed with Albizia jumifera and Teclea nobilis.
Cluster 16

This cluster spreads into Kokwet sub-location, Kokwet Location in Chilchila Division of Kipkelion District. The land is mostly under coffee which was planted by the white settlers. Few indigenous and exotic trees are found inside the farms: Markhemia lutea and Grevellea robusta. These trees were planted to protect the coffee by providing shade in sunny seasons with the exception of a few areas were sugarcane have been planted in the valley floors.
Observations

1. Like in other blocks there is encroachment into wetlands within the catchments areas and other vegetative sites are heavily destructed.

2. Destruction of catchment areas is also an on-going activity mainly replaced with agricultural activities and woody vegetations for both timber and charcoal production.

3. Ploughing down slope is the common practice which increases soil erosion in the areas.

4. There are poor farming practices seen especially on the steep slopes without any soil conservation measures in place. Farmers are ploughing down slope and planting all the way to the foot slopes or river banks.
Recommendations

Based on the ground observation the following needs to be done in the entire area:

1. Promotion of simple farming technologies could be of great importance to the farmers.

2. Training on the importance of conserving indigenous trees and the role they play in the maintenance of a stable environment for the future. 

3. Farmers trained on establishment of tree nurseries and planting of trees for both fuel wood and building materials.
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