
CHAPTER 10 

CONCLUSlON 

10.1 Introduction 
Two of the solutim promoted to s a l x f y  the irrigation needs faced by a growing 
world population are the creation of new irrigation schemes and improving the 
efficiency of existing schemes. Observations of existing schema both from first hand 
experience and through the literature have shown that the efficiency of irrigation 
systems is siguficantly reduced by aquatic weed growth in irrigation channels, 
dramage channels and in intermediate reservoirs. These guidelines develop an 
approach to dealing with this problem in a cost efficient way such that the efficiency 
of the scheme is overall improved, a contribution towards satisfying the irrigation 
needs of &day and for tomorrow. 

10.2 Aquatic weeds and their control 
The impad of weed growth in channels is both direct, impedmg water flow and 
hindering agricultural activity, and indirect, e.g. creating a habitat for the hosts of 
disease carrying snails and flies. The solution promoted here begins with developing 
an understanding of the aquatic weeds occlnring in the channels. Identification of the 
offending species leads on to consideration of the most appropriate techniques for 
dealing with them. These guidelines have focused on m d  control methods as the 
most widely used means of clearing weds from channels. 
There is a surprisingly wide range of tmls which have b e n  employed to cut, hoe and 
dig weeds although for any one scheme t4e range of tools being used is typically 
r e s t r id  to one or two techniques based very much on the tradition of that area. It is 
recommended that irrigation managers and farmers consider the wider range of b l s  
and their applicability to the weed problems they encounter. Adding new twls to 
their armoury might not only improve weed clearing efficiency but also prevent 
labom having to enter the water. This would reduce the likelihood of contracting 
water Imme diseases. 
Mechanical methods such as weed cutting buckets and weed bats  might appear 
attractive but, apart from the initid cost, can pose probIems in their maintenance and 
possibly more importantly the difficulty in making sure that they are well used 
throughoui the cropping year. For this m n  equipment which can be fitted onto 
existing tractors or excavators kumes more attractive from the economic viewpoint. 
Herbicides, too, have their limitations especially given the multiple use to which 
irrigation channels are put, e.g. drinking water and bathing. On the other hand, 
relative to mechanical methods, they can be cheap and particularly effective against 
certain types or species of weeds. Staff would need to be thoroughly trained in the 
use of chemicals for weed control in water, even those who are competent at using 
hmbicides in the fields. 

Biological control can te useful especially in the form of shading using trees or large 
leaved rooted floating species. These are k t  used as long term measures or built into 
new irrigation schemes in order to be of real value. Other biological agents such as 
herbivorous fish and insects are difficult to in-e at the scheme level but national 
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projects could be of signrficant value for certain target species such as water hyacinth 
( E i c h r n i a  cmssipes) and water lettuce Cpistia stmtiotes) . 

Enviromental or integrated contro1 can be valuabIe ifs an approach to aquatic weed 
controL It is unlikely that just one method of weed control will suffice for all the 
different types of weeds and channels and it is not a good idea to be reliant on a single 
approach. In reality, it is common to come across, for example, schemes managed 
using rnamLal methods backed up by an excavator. More attention could Ix paid to 
the relatiunshq Mween the methds of control and the success achieved in 
controlling the aquatic weeds. In effect, aquatic weed control is more to do with 
manipulating the ecoIogy of the channel than specifically k i l l i n g  a particular type of 
weed or weeds. Cutring the weeds in a channel returns its ecology to an earlier stage 
in its development cycle, a development process which began after the last 
maintenance operation (FQures 3.2 and 3.3). dredging, for example, wiU return the 
ecology to the earliest stage in the cycle, whereas cutting wil l  may be only push it 
back one stage. 
Different channel types have different aquatic weed communities and these are one 
more reason for the need for different maintenance for different channel types. For 
example, primary irrigation channels need regular maintenance to keep them open 
and functioning efficiently. This creates a habitat suitable for submerged weeds 
which need to be cut by long handled scythes. A tertiary channel, however, is less 
critical in terms of function which, coupled with its smaller dimension means that it is 
suitable for emergent weed growth kt managed using a slasher or hoe. 

10.3 Relating weed growth to channel performance 
In order to achieve efficient weed control, it is necessary to decide upon the level of 
service expected for each charmel type. This level of service will tolerate a certain 
amount of weed growth depending upon channel type, but beyond that level of 
growth, the channel becomes inefficient and hence needs management. Irrigation 
managers and farmers should decide upon levels of service descn'bed lmth in 
engineering terms, e.g. hebard ,  and weed terms, e.g. percentage weed cover of the 
charmel which is acceptable for a given type of weed, such as 40% submerged weed 
and 10-20% emergent weed. The time at which assessments are made is important 
a d  should k related to the q i n g  cycle in that some channels will have a limited 
or no runctipn at certain times of the year. 
The level of Seryice is not related to weed growth alone, and sediment m u l a t i o n  is 
another important factor. This and other factors would need to k taken into 
consideration and the management might need to deal with silt accumulation and 
weed growth on some OCMsim whilst 011 others weed control alone might suffice. 

10.4 Considering options 
The guidelines promote an ecoIlolTLic approach to determining the best option for 
weed management. This is bas& on describing the current m& operandi for the 
irrigation system and its associated costs extrapolated over a number of years. This 
exercise alone can k useful in determining w h  money is king spent and more 
importantly ways of working more efficiently, e.g. wiser use of labour. Current 
practice should then be compared with other management strategy options which have 
been &awn up for the scheme. These might k variations on the current regime or 
they might introduce new methods of marmal control or include the purchase of a 
machine for mechanical controL Such options need to be costed out carefully and 
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again compared wi& m t  management over a number of years. The time factor is 
very important and a perid of about 15 years is recommended. 

The evduation of management strategy options is initially time consuming as there is 
much data to collect on such factors as length of time it takes to maintain a stretch of 
tertiary channel and the annual maintenance costs for a mechanical excavator. After 
the first time, however, most of the data wiil remain much the same and the process 
becomes easier and quicker. Considering new options and monitoring the progress of 
implemented options becomes part of the overall system management. 
The examples presented in these guidelines emphasise the need to deal with the 
economic factors in appropriate detail, e.g. including the need to write off capital 
purchases over time and the depreciation of assets. 

10.5 Policy implications for planners and decision makers 
The management of an irrigation system is governed in large measure by institutional 
factors. These need to foster the approach d m i d  in these guidelines, namely the 
acquisition of information relating to current weed maintenance and consideration of 
alternatives. On the basis of the outcome of such decision making, the institution 
needs to be able to implement those decisions and to appraise there success or 
otherwise over time. 

The general existence of tight budgets strengthens the requirement for a systematic 
approach to maintenance. This requires an understanding of the n e x s a r y  condition 
of assets to deliver a particular standard of performance and the identification of 
inputs and associated costs to meet that standard. Above all, maintenance should be 
viewed as a long term planned activity. 
A strong and direct link ktween payment and service provision is likely to improve 
payment compliance and collection, And also farmer cmperation in maintenance 
programmes. These factors improve the prospects for cost recovery and a more 
hydraulically efficient and W c t i v e  system. 

There is a need to train staff at the scheme level to describe weed communities using 
the descriptive system referred to m Chapter 3, and to recognise the main species of 
plants, and then to plan weed management on the basis of species and ecology rather 
than tradition and expdency. 

Projects for new and rehabilitated irrigation schemes pmvide opportunities to 
establish systematic maintenance p m m  which integrate engineering, economic 
and ~cological perspectives, as developed in this research. These pn>cedures should 
prevent the establishment of undesirable species within the channels. The possible 
need for access of maintenance machinery also needs to be considered when 
designing the channels. 
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APPENDIX 1 

Table Al . l  - Aquatic W e d s  Recorded in Irrigation and Drainage Systems in Africa 

Samtmc Name and A b r f t Y  commoa Name Habit . .  

Sm& pigweed 

Water-velvet 
Moquita fern 

Wdd b a d  
F * W  

Cmntail 
Stonewort 
Stonewort 
Stonewort 

Day flower 

Jeds mallow; jute 

E 

FF 
PF 
FF 

S 
A 
A 
A 

E 

Bermuda grass; couch; apick grass; star E 
grass 
mtul E 
Rice sedge E 

papyrus 
Nut grass 

cat‘s tail grass 

Wdd millet 

E 
E 

E 
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Barnyard grass; jtm& rice grass 

Wild 
M Y = d  grass 

Root& water hywcirrth 
Water hyscinth 
waterwort 
spike rash 
S p k -  
Common spike rash 
Lovegrass 

Loogkafrnudphtain 
Round leaf rnudphnhh 
Mud pbntain 

waterspinach 

Isacbne 

waterprimrase 

E 
E 

E 

RF 
FF 
SIE 
SrE 
E 
SrE 

E 

E 

E 
EYRF 

FG 

E 

E 

FF 
FF 
FJ? 
FF 
E 
R!? 

E 
E 
s/E 



spiked water milfoil 

Creeping paspalm; k& millet 

Commonreed 

Guinea-fowl gras~; itch 
sal* 
Water spangk 
b i a  w e d  

S 

A 
RF 
Rp 
RF 
RF 
RF 
RI? 
RF 
RF 
EIP 
S 

E 
E 

E 

FF 
RF 
E 
E 

S 
S 
S 
S 
S 
s/RF 
S 
s 
S 
S 
S 
SlBF 
S 

E?? 
FJ? 
FF 
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Bulrush E 

E 
S 
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Table A1.2 Noxious w& in irrigation and drainage channels in Africa 

S c h i i f ~ c  Name aud Alrthority Common Name Status 

Water-velvet 
f a P W  
WM mik t  
Water hyxbth 

N 
N 
E 
N 
N 
N 
N 
N 
N 

E =exotic species; M = native species. 
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Table A1.3 Uses for aquatic weeds axurring in irrigation and dramage systems in Africa 

species UseS 

Kenya: m&ed plant is applied to broken h n h ~  
West Africa: lLEed for medicinal 

Kenya: ju& Is ISXI to stop bleeding, to treat sore eyes and bowel complaints. 
West Africa: USBd for medicinal w. 
Kenya: used as a a r e  for maIaria 

Kenya: u d  a soil addititve; leaves are USBd ~LS famine f d  and as fodder 
dlnirlg h u g b t  periods. 

Asia and A m m a  . * w-c&onally grown as a grain crop. 
Zimbabwe: leave are u96d as spinach; *le plant is sometimes burnt and h e  
ash mixed with snuff or used in place of salt when cmking o t k r  leaves. 

Zimbabwe: young shm and 1-VB are d e d  as a relish; plant is used for 
medicinalpLqmeL 

Kenya: ISXI as a cure for dianhcea in suckling babies. 

Kenya: Ieaves are used as a vegetable; p h t  a h  ItEBd as a f& and as a soil 
ad&iVe. 

Zimbabwe: leaves are d e d  as a dish. 

Ask  plant is grown commercially for fibre. 
Kenya and Zimbabwe: leaves are cooked as arelish; stem is wecl as fibre 

Zimbabwe: used for lawns and sportsfields, bank stabilisafioo a d  waterway 
p W o n ;  a h  provida g d  grming. 

Zimbabwe: stems are 1198d for weaving mats a d  bask& and a h  as a 
thatchingmaterid. 

Kenya: leaves are d as a thatching material, as f d d e r  d as asoil additive. 

-a: d r I e d W a r e l r s e d a s o m a m m t a l ~  
Southern and central Europe: plant is grown CO- . yfmtkedibletubers 
(tiger nuts). 
Zimbabwe: new are chewed raw or d e d  as vegetabla; after masting 
a d  grinding they may be u s d  as a coffee sub&tute; plant is a source of 
potash for s0-g a d  flavouring green leaves. 

Zimbabwe: root is prepared for potash; sterns are used for weaving m. 

Kenya: leaves are usd as a hatching m a l ,  as f d e r  and as a soil dditive; 
plant is a source of potash for softening and flavollring leaves. 

Zimbabwe: seeds are sometimes coIkted and ground into flow. 

East Africa a d  Malaya: plant is used in traditional medicine. 
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Britain, India and W& Africa: piant is used for medicinal purposes. 

Kenya: plant is us& as a thatching material. 

Kenya: ashes from burned Ieaves and salt are used to treat coughs sore throats 
mnjunctivitis and mWe. 

Kenya: leaves a d  sand are used for cleaning calabashes; plmx is also 4 as 
f d d e r  and as a soil additive. 

Kenya: plant is used as a soil additive. 

India: improved strains are cultivated for grain and f d d s  as K d o  millet 

Kmya: plant is used in h o u s e  comtnxtion. 

Eurqe: young are eaten as a d a d  vegetable. 
Zimbabwe: plantissmehma ’ c m k d  as a relish. 
Plarrt is, or was, u s d  as a @-herb and a medicinalherb in many countries 

Kenya: stems are llsed for b w o d  
Castor oil, extnckd from plant, is USBd in many countries. 

Zimbabwe: grainisuSedasfaminefmL 

Kenya: plant is lrsed as f d k  and as a soil dditive. 

Kenya: leaves are usxi as a vegetable and ground into a powdm for merit 
of tRlms and mlds.  
Zimbabwe: blsk ,  mature fruits are used in jam-making leaves are cooked as 
relish; p h i  Is llsed for d c i n a l  v. 
Europ: y m g s i l m e a r e m m t i m e s d i n ~  
Kenya: plant is lLsed as rabbit f d .  
Malawi and -we: leaves are o c c a s i d y  -ked as a vegetable. 

Kenya. used fur ornamental purposes, as k k h g  material and as fodder. 
Zimbabwe: all parts of plant may tx wed differently as famine f m $  plant 
may b burnt and used for salt sub- 
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APPENDIX 2 
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