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S T A 'I' U I 0 1 Y 1 N S 'I' li: 11 M It< N 1' S . 
2001 No. 59. 

The National Jinvironn~ent (Minimum Standards for 
Management of Soil Quality) Regulations, 2001. 

(IJtlder sc>c.fior~,s 3 1 c~17tl 108 the Ncr~iol7cnl I : ' l ~ ~ ~ i r o t ~ ~ ? ~ ~ ' n t  ,J ' t( l t~~r~, 
I9Y-5, Stclrrrtc No .  4 oj'l99-5) 

IN E X ~ ~ R C I S I ~  of the powers conferrecl 011 the Ministel- by 
sections 3 1 anti 108 of' the National Environrncnt Statute, 1995 statule N o  

4 of 1995 ancl on thc recommendation of the Board and the Policy 
Committee on I he I~nvironmcnt, thcsc Kcgulat ions are made this 
4th day of' April, 200 1 . 

1. These Regu1;itions rnay be clled as the National C~tnt~on 

Environment (Minimum Standards for Management of Soil 
Quilli ty) Regulalions, 200 l . 

2. In  thcsc Regulations, unless the context otherwise Intel- 
prctatlon rcq~rires- 

"Authority" means the National Envi~.onment 
Management Authority established under section 5 
of' the Statute; 

L L co~~servation measures" means activities which will 
prevent degradation and maintain or enhance the 
q~~al i ty  of a particular soil or the environment; 

"l~xecut ive Direct or" means the Executive Director of 
the National Environment Management Authority 
appointed u ~ ~ d e r  the Stat~ltc and includes, for the 
pur~~oses of t hcse Kcgulations, any person who has 
been ai~thoriscd by the Executive Director to act 
on his or hcr behalf; 

"I-csponsiiblc per-son" rnearls thc owner  of the land or 
person resitlinl: o n ,  or using thc land; 

"Statute" rneans the Nat io~lal I:nvironrnent Statute, 1995. 



t'~111)o\e anci 3. ( 1 )  Tlie purpose of tl~esc ICcgulations is- 
\col'" of 
Kegulat10114 

(a) to establish and prescribe minimum soil quality 
standards to ~naintain, restore and enhance the 
inhercnt productivity of the soil in  the long term; 

(h) to establish minimum standards for the management of 
the quality of soil for specified agricultural practices; 

(C) to establish criteria and procedures for the 
measusernent and dctcrrnination of soil quality; 
and 

(d) to issue measures and guidelines for soil management. 

Es(ab11sh- 4. The soil class specified in column IV of Parts 1,2, 3 and 
rllenl of 
1n11111nurr1 4 of the First Schedule is the lniniinu~n standard of soil required 
st;lnda1(j of for the agricultural practice specil'ied in that respective Part. 
so11 qual~ty 

~~ara~nc'ters 5. For the purposes of rain-fcd agriculture, the soil quality 
f o r  ram-fed 
agr~cultuse parameters specified in column l of Part 1 of the First Schedule 

are classified according to the soil classes specified i n  columns 
11, 111, IV, V and V1 of that Part. 

I'ararnetess 
tor irrigated 
agriculture. 

Pni-nlrlelcrs 
for wctlnnd 
rice systen~s 
t~ntlcl- 
II:II ~tr;11 
flootling. 

6. ( l )  For the purposes of isrigated agriculture, the soil 
quality parameters specified in column I of Part 2 of the First 
Schedule are classified according to the soil classes specified in 
columns IT, 111, IV, V and V1 of that Past. 

(2) For the avoidance of doubt, subregulation (1) does 
not apply to dsip irrigation. 

7. For the purposes of wetland rice systems under natural 
flooding, the soil quality pasametcrs specified in column I of 
Part 3 of the First Schedule are classif'ied according to the soil 
classes specified in colurnns 11, 111, IV, V and V1 of that Part. 



8. For the pusposes of wctl;lr~(i ricc under irrigated 
systems, the soil cluality par-anlctt:rs specil'icd in colurnn I of Part 
4 of the First Schedule are classified according to the soil classes 
specified in colurnns 11, I1I, IV, V and V1 of that Part. 

9. (1) 'The soil classes specified in colurnns V and V1 of 
Parts 1,2, 3 and 4 of the First Schedule shall not be used for the 
specified type of agricultural practice unless the responsible 
person has undertaken conservation measures. 

(2) The conservation measures referred to in 
subregulation ( 1  ) shall take into accounl the results obtained 
from tests carried out with respect to diagnostic field 
characteristics of potentially acid sulphate soils, or other 
limitations, as specified in  the Second Schedule. 

(3) A person who fails to comply with subregulation ( 1 )  
cornmits an offence and is liable, on conviction, to a fine of not 
less than one hundl-ed and eighty thousand shillings and not 
more than eighteen n-rillion shillings 01. to imprisonment not 
exceeding eightcen months, or both. 

10. The soil parameters md methods of determination of soil 
quality under thesc Regulations are as specified in the Third Schedule. 

1 1  ( I )  No person shall use land in contravention of the soil 
quality parameters established under these Regulations. 

12. ( 1 )  Every rcsponsiblc person shall comply with the 
measures and guidelines for soil conservation for the particular 
topography, drainage and fanning systems prescribed in the 
Fourth Schetlule. 

(2) A person who contravenes sir bregulation ( I ) 
co~nmits an ofl'ence anti is Iiat~lc, on conviction, to a fine of not 
less than one hundred anti eighty tt-rousrtnd sl~illings and not 
more than eighteen million shillings or- to imprisonment not 
exceeding eighteen nionths, or both. 

P;~run)etcl.s 
for we\land 
rice nnclcr 
iri-igatcti 
systems. 

Soils to bc 
used orlly 
with 
c~nservittion 
~~icasurt:~. 

I)c(ertnin- 
otion o f  soil 
parameters. 

(;ultlelines 
for soil 
co~~servi~liotl 



rnentdl 
Inspeclol\ ( U )  ensure that  ttic nicasuscs and guidelines in  tf~e 

Fourth Schedule at-c observed; 

(h)  ensure that the guidelines fix the l'reyucncy of' 
monitoring soil quality parnrnctc~.~ in thc Fil'th 
Schedulc are ohsr:rveti; 

(C) carry out it~vestigations ;md other nicaaurcs to 
detesmirle the yuality of soil as specifiecl in these 
Regulations; ar1c-l 

(d) ensure that the soil cluality parameters established 
under tfic First SCIIL'~LIIC ;~t-e observed. 

( 2 )  In exercise of the f~~nctions under subregulation ( l ) ,  
an Erivironmental Inspector 111ay issue all improvement not~cc in  
the form set out in the Sixth Schedulc, I-ccluiring the rcsponsiblc 
person to restore the quality of the soil and to ensurc compliance 
with these Regulations. 

(3) An Environmental Inspector may, at all reaso~iable 
times, enter any land to ensure cornpliar~ce with the rec~uirc~ner~ts 
of these Regulations. 

(4) A person who fails to co~ilply with a notice isst~ed 
undes subregulation ( 2 )  co~nlnits an offence and is liablc, on 
conviction, to ;L fine of not less ~ h a n  o t ~ e  hundr-etl and twctity 
tho~isand shillings and not excceding t welvc ~nillion shillings, or 
to imprisonment Col- a term not  exceeding twelve rnont 11s or both. 
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FIRST SCHEDULE 
PART 3 

Regulations 4, 7 and 9 

Soil quality parameters and classes for wetland rice systems under natural flooding. 

Coliinin I 1 Column 1 1  
Cid\s 1 

4. Salinit! /alka!ini!y 
- Ec mmlios/cm 1 <l <4 <G 
- ESP ( %  ! <il <20 

Column I l l  1 Column l'J 1 Column V / Column VI 
l Cl ' ls  111 Claii I1 Class IV 1 

i 
l .  Slope (%) N.L. / <2 1 <1 

j 

2. IVctncss 
<I months 1 Tco shori 
V. Poor to operate V. Poor 

l 

PARAhIETtR 1 SUITABLE MODERATELY IIARGI\AILY POTE\II\LLI ~ E : I T ~ T . ~ B L E  1 
i 
I 1 SUITABLE 1 SUITABLE ; SCITABLE ! l I 

I l l 

Note: Chl:  Slassive Clay. SiCs: Silty Clay Blocky. SCL: Sandy Clay Loam. Sf: Fine Sand Sc : Coarse Sand. LSf: 
Learn Flnc Sand. N.L: Not L,iniiting. V .P: Very Poor. h1O: Months. 

- Fiooding 1 3-3 months 
- Drainage / Poor 

l 1 

3-4 months <? months 

-3. Pl?ysicsi 
- surface teutlstructure 
- suhiurface text 

Poor to imperfect 

CM to SiCs 
CM to LSf 

V.Poor to 
  node rate 

Chl to SCL 1 :h1 to Sf 
CM to Sc 



FIRST SCHEDULE Regulations 4, 8 and 9 

PART 4 
Soil quality parameters and classes for wetland rice under irrigated systems. 

1 / N.L. 
l 
1 N.L. 

l / 3-4 months 
/ ~ o d . t o 1 ~  1 ~ o o d t o ~ o o r  Good to V.P 
i l 

Column I 1 Column I1 / Column 111 
SOIL QUALITY 1 Class l 1 Class 11 
PARAMETER / SUITABLE / LIODERATELY 

l 
i 

1 SUITABLE 

13. Physical 1 
1 -  surface ter~~siiuciure / C\! 10 SiCs CM to SCL CRI to Sf 
l 1 -  sub~urfice teutureistructure / CM to LSf / CXl to SC 

Column IV I Column V / Column VI 1 
! 

Class 111 I Class IV 1 Class V / l 
hlARGINALLY 1 POTENTIALLY CXSUITABLE i 
SUITABLE / SUITABLE 1 

l 
l 
i 

CM: Massi1.e Clay. SiCs: Silty Clay biocky. SCL: Sandy Clay Loam. Sf: Fine Sand. SC: Coarse Sand LSf: Loamy Fine 
Sand. N.1-: Not Limiting. LSf: Loamy Fine Sand. N.L: Not Limiting. V.P: Very Poor 1.P: Irnperrneabie. 

4 Sal~nity iall\alinlt) 
- Ec rnrnhos/cm 
- ESP ( % l  

< 2 
<5 

<4 
< i 0 

l I 
1 

<6 <b 
i l 

<6 
<20 

I i l 
4 5  

l 

<? 5 i 
l 

I 



GIJlI)I;;,LlNf?S FOR MANAGEMENT 01.' FRAGILE OR 
PECULIAII SOILS 

PART I 

A. Acid sulphate soils (Sulfiaquents) 
Acid sulphate soils form when the  quantity of sulphuric acid, 
formed by oxidation of reduced sulphur conlpounds, exceeds the 
acid neutralizing capacity of absorbed bases and easily 
weatherable minerals to the extent that the pH drops below 4. 
Potential acid sulphate soils become acidic as result of drainage 
because the reduced sulphur compound (pyrite) is very stable 
under anaerobic contlition. 

Pyritic papyrus peats are common in llganda (e.g. Kabale swamps). 
Accumulation of ferrous monosulfide (FeS) and ferrous disulphide 
or pyrite (FeS2) occur in a highly reducing environment (anoxic). 

This process is especially prominent in the presence of mobile iron 
and abundance of organic matter, and under conditions of a ready 
supply of sulphur. 

On drainage (improved aeration) atmospheric and microbiological 
oxidation convert the iron sulphide into ferric oxide and sulphuric 
acid, resulting in an extremely acid soil reaction, with pH well 
below 3-5, and occasionally as low as 1 .O. 

B Diagnostic field ctlaracteristics of (pote~itially) acid sulphate soils. 

The followirlg tests shall be conducted before drainage of any 
wetland- 

I .  Potentially non-acid sulphate soils are those that contain sizeable 
quantities o f  neutralizing cations, mainly Ca. The presence of Ca 
(and Mg) carbonate is tested using diluted HCI; the CO2 given off 

will cause effervescence. 

2. The diluted H(1I tcst may give rise to thc characteristic odour 01' 
hydrogen sulphide, indicating the presence of si~lphide in the soil. 



3. Bluish-black colours of f~.csh 1l1int:ral b o i l  may point to thc 
prexcnce of pyrtte. 

4. Acid - tolerant vt:gctation may bc indicative. 

S .  Treatment of potcnti;llly acid sulp1i;tte soils with hydrogen 
peroxide causes a pronlinent drop i l l  pH of the soil. 'l'l~is decrease 
may well he 1-2 units lower than that whicl~ develops under natural 
oxidation. 

6. Slow oxidation by thc regular exposurc (drying) o f  the ~noistened 
soil samples (air drying) over a period of' several weeks gives a h i s  
simulation of the natural proctlss and the resulting soil reaction 
(pH). 

C Iieclamatiol-i of acid sulphale soils. 

Kcclamation by chemical irnprovc~riellt of acid sulphate soils 
requires 20-30 tons of lime per hectare. 'The cost of putchasing, 
transporting arid application of such large quantities of lime for the 
reclamation exercise is high and can be justifiable only in Iew 
cases. Moreover, lar:;c quantities of lirne create problems of potash 
and trace elemcnt deficiencies. Leaching is a better solution but no 
land should be flooded with the t lrained-off water. Additional 
measures to be taken include: regular applications of snlall 
amounts of lime, together with basic fertilizers (not containing 
sulphates) and ashes; cultivation of acid-tolerant, shallow rooting 
crops; ~nounding of land in thc care ol' more deeply rooting crops 
and good water tablc managcrncnt. 

11 Irrigation 
The soil suitability l'or irrigation purposes is considered based on 
the following qu, LI 1' ~tles--- ' 

I . topography (slope); 
2. wetness . flooding and drai n;q;c c11ar;lctcristics; 
3,  soil chemical characteristicx; 
4. physical soil characteristics: 



(U)  text t l l ( :  ( ~ ~ I c I u ( I c s  slirltlcc i ~ t ~ d  s u h ~ ~ ~ r f ~ ~ ~ c c ) ,  
( l ) )  soil ttcpth. 
( c )  s:~lilliry and alkalinity, 
((l) inli'lti-;lt ion. 

?'he quhlities mainly relate to irrigation of crops nonn2tlly grown 
urider rain fed-conctitio~~s and give particular attention to soil-water 
plant relationship. These qualities are not applicable to drip irrigation. 
The soil chemic;~l qualit ics ;1re, per earlier rccomrnendation, on the 
general threshold valucs For fertility management. 

b"ve classes sllall apply: suitable moderately suitable, ~narginally 
suitable, potentially suitab\o, and not suitable For irrigation. 

J t  is important to tiotc that so11ic of the recommended parameters arc 
normally asscssed i n  the ficld i.e. sornc parameters have no 
cluantitative values v.g. drainage classes, soil structure etc. 

Since most water so[~~.ct'\ in Uganda are not salt affkcted, it  is assumed 
that the irrigation water will also be free of salts. Salt content of 
irrigation water is expressed ir\ onc of the parts per million (ppm); 
milligrammes ol'salt per litre (rngll); or as electrical capacity expressed 
as micro Ohms per ccn tirnetre (Ec.x l High calcium carbonate 
and gypsum levels occur in very localised areas in Uganda and hence 
no values arc includecl in the parameters specified in the First Schedule. 

Class 1 - Suitable 
Class I1 Moderately suitable 
Class 111 Marginally suitable 
Class IV - Potentially suit~tble 
Class V -- IJnsuitahle 



Wetlands Kicc Systclns 

The wetlands rice systems have been grouped into two broad 
categories: 

1.  Rice cultivation under natural flooding 01- waterlogged areas; and 
2. Irrigated rice systems. 

The natural flooding or waterlogged system represents the small-scale 
rice producers in periodically flooded all~~vial plains and valleys. 
These systems depend on flooding from rain events. The irrigated 
system represents the large-scale systcins where irrigation waters are 
"fairly" well regulated. These rice production systems are adapted to 
specific hydrologic conditions and specific soil qualities. 

The first category is very widespread in eastern Uganda and it is the 
main cultivation pattern i11 wetlands. 

The following are suitability classifications of soils for natural 
waterlogged rice production system based on landform, flooding and 
physical soil properties- 

Class I - Suitable 
Class I1 -- Moderately suitable 
Class I11 - Marginally suitable 
Class IV - Potentially suitable 
Class V - [Jnsuitable 



PARAMETERS AND METHOIIS 0 1 ;  I>II'TI1IIMINAl'ION OF SOIL 
QrJAL,lTY. 

There are a variety of soil pararncters used for the management of soils: 

Chemical parameters 

Soil Acidity (pH) 
The parameter generally denotes soil reaction which expresses the 
degree of acidity or alkalinity The PI-I value equals the negative 
logarithm of the H+ ion concentration (CI-l+). Conventionally, the soil 
pH is measured in a soil - water suspension 1:2.5 (10 g soil in 25 m1 
water) and is designated pH (water). It could also be determined in 
suspensions of 1 :1 or 1 :5 .  

For the measurement of exchange (reservc or potential) acidity of an 
acid soil a 1:2.5 suspension should bc used to which a neutral salt 
(KCI) has been added, in order to bring exchangeable H-ions into 
solution. It is designated pH (KCI). 'The pH value of soil is most 
accurately measured with a pH meter in the laboratory method. 

Organic matter 
Organic matter, because of its colloidal nature, contributes to the cation 
exchange capacity, CEC, and therefore the nutrient retention capability 
of the soil. Organic matter improves the physical characteristics of the 
soil through its enhancement of water permeability and retention. Soil 
organic matter is high in organic carbon and serves as a sourcc of 
energy for soil micro-organisms. 

Organic carbon should be determined by the modified Walkley and 
Black method (Nelson, D.W. & Sommers, L.E.) 

Sodicity (ESP) 
Normal soils usually have an exchange complex that is dominated by 
Ca and Mg and has only minor amounts of' K and Na. When excess 
soluble salts accumulate in such soils, Na frequently becomes the 
dominant cation in the soil solution, a part of the original C'a and Mg 
is replaced by the cation. In general, physicill propertics become 
increasingly unhvourable with increasing levels ol'exchangeable Na. 



IiS I' =- Excliangc;~bIe N a  (~nr:q/lOOg soil) X l00 

Catioil Excll;ingta capacity (rncq/ l OOg soil) 

Salinity (Ec) 
Siilint~ soils contain solr~blc salts i n  coricentr;itions that irnpair crop 
growth. AI t hough weat hcri ng of primary minerals is the source of 
nearly all sol~lble salts, acct~rnt~lation of thesr on the spot ;Ire seldorn 
concentrated enough to Sorrn n salinc' soil. lnvarlably, strong salinity is 
Sot~nd under semi- arid cl~matic condition\ in soils where salt\ from 
ottlCr Ioc;~tioris have accurnu1;lted through the inflow and srlbseclrrent 
co11~cntr;itions S l - i n  waters. Most saline \oils are 
chnractcriced by low hli~lrus contc:nt, no dil'f'crcnti;rtion into horizons 
and very littlc structure. 

The gerleri~lly ;~ccepted p;lrarnrtcr- of salinity, the elcctric;il 
contfuctivity (E':) at 25f:C shall bc uscd.' 'l'hc I? can he tleterniiried 
accor-tiing ~o the saturatctl paste extract metliod and rneawred with a 
conciuctivity bridge. 

Cation I'xc11;tnge Capacity (CEG) 
The CEC of :t soil often indicates its natural t'ertility and its ability to 
supply Ca, Mg, and K f'or plant growth. It is also a rneasure of the 
ability of the  soil to store atfdcd nutrients (fertilizers). Soils which have 
a low CEC cannot store Irirge amounts of plant nutrients and must be 

\ 

replenished more rtxgul:irly. 

In the inorganic part of thc: soil co~nplex only clay p;trticles play a 
dt:cisivc rolc, since the active toliil internal surface of silt and sand 
particles i n  comparison to that of'clay is vcry small. The GI'C of clay 
deperitls on thc type of clay mineral. The organic matter cotrlplex (the 
humus colloids) has ;i imilch hig11t.r C'EC' than clay. 

The CEC of' ;l soil shall he dele11nint:d in the I;ibor;ltory, either i n  an 
exchange rrlediun~ with pll = 8.2 or i n  exchange mecliurn with pH = 
7.0. The expressron ?' val~re imay bc ~ ~ s e d  instead of ClECl value. 



k~xc11~1ngc~aI~l~- 13a\c\ 
This is rc.\tric~cd to thc cirt~orlj (:it, Mg, K, ancl N,I 'I'llt. total cjr~antity of' 

these f'our exch;trlgcnbic: ctatior~s (S va l r~r )  car1 h: r(:lair:(l to tlic CIIC value 
and expressed ;K the 1x1s~ satr~ratioll pcbrcerlt;tgc (BSl'). 'I'llu indrvitlual 
values for exciiallgcable Ca, Mg, a11d K givc ccrtairl indicators of the 
fertility xtat~is of the soil (Macr-o-nutrrentc). 'I'lle exchangeable Na 
percenlage (ESP) i \  ilrl i1~113011;1nt criterion for- sodic co~iCji[ioris. 

Excharlgeable cations \hall be clctcrmirled in the laboratory by Ilanlt. 
photometry for K and Na,  ancl hy atomic absosptlo~l spectrophotornctry 
(AAS) for Ctl and Mg using Anderson and Jr~grart~, 19'33). 

I'hos1)Iiorou S (l') 
Corn1x)unti~ ol' P (ADP cY! ,4TP) act as erlcrgy currcticy in plants. 
Energy frorn phuto\yrlth~'sis ; I I I ~  lr~etabolislr~ of'carI~oI~ydr;~te~ is stored 
i t ]  these cotnl)ot~rlds for subsequent use i l i  growth and rel)roductive 
processes. 'T'l~c lolc of I' ;i5 ;I \trl~ctt~r;tl colxlj,onc~rlt of  a wide variety of 
biochern~cal and sccd for mations arc also ir~lportar~t. 

?'he following commonly uxed methods shall be applied: tlie 
calorimetric method (Anderson and Ingrarn, 1993); the Olsen for 
extritctable l', aanti Bray 11 nlcthod for ;lv;tilablc P. 

c'. ] . '  C I U I ~  carbonate 
The presence of CaC0.3 affects both the physical and chemical 
characteristics of a soil. High lirne concentrations rnay rlot severely 
restrict water nlovernent but 111ay prevent root penetration. A high 
CaCO3 co~lce~~tration p;trticularly in the very fine fractions brings risks 
ot' lime-induced chIorosis f'os lnii~ly crops. The physical characteristics 
of calcareous soils change wherl they arc irrigated. It  is tlicref'ore a vitill 
soil quality paratneter under il-rigatcd agr-ic~rlturc. 

Gypsu~n indirectly af'fkcts soil physical ~,rol)ct-~ies ancl tlier-elhre 
it~l'luences pcrlilcability and irll'rltration I-ate. I t  irnproves tlie structure 
and ~xevents sodiiirli ~atllri~t ion. A sll~itll aniount of' gypsum is 
f'ilvourable 1'0s crop growth bcciruse i t  serves ;LS a source of Ca as 
plant nutrient and replaces Na in the exchange corrl~)lc~x and tlru\  acts 
to preserve chemical arid physical soil degradation. 



Physical paranletcrs 

lexture 
Soil texture rc('er\ to the j)article size distribution and to particle-size 
grouping, witllln hpecific ranges. Tcxtural classes are defined by the 
relative cot~lent\ of the three lrlajor soil separates, sand, silt and clay. 
Texture 1s consitfered as one o f  the most important characteristics with 
regard to pt-~ysical soil qualities. 1t itifluences such important soil 
propel-ties as soil water availability, infiltration rate, drainage, tillage 
conditionc; and capacity to retain nutrients. The effect of texture on 
those yl upertic%\ may be rnodi fied by structure, nature of clay minerals, 
organlc lnattcr content, and lilrle content. 

Soil text urc shoultl he determined by the common method of hydroineter 
or pipette in the laboratory 01- by the hand feel method in the field. 

Slructure 
~oil'structurc I-clrrs to  he aggregation of primary soil particles (sand, 
silt, clay) Into compound soil particles or clusters of primary particles 
which are separated froln the adjoining aggregates by cracks or surface 
of weakness. Soil structure exerts rz dominant influence on soil's air 
and moisture regime, on its hydraulic cond~~ctivity and consequently, 
on the toot growth and (micro) biological activity that occurs within 
the soil. It is, therefore, an irnportant factor in  soil productivity and soil 
genesis. Structure shall be commonly described in the field under three 
commonly used criteria, namely: 

1 .  grade which refcxs to the distinctiveness and durability; 
2. size of aggregate; 
3. shape of aggregates. 

Coarse Fragrrler~ts or Stoniness 
Surface colirse frag~iients in the top 20 cm will influence tillage 
conditions as well as the capacity to retain nutrients and water. Coarse 
fragrtients can limit the use of agricultural implements and optimum 
growth of' roots. Coarse fragments with a diarneter between 2-75 mm 
are terrrwd grilvel; those between 75-250 mrn are called cobbles and 
those 111or~~ t t i ~ t n  250 ITIIN arc called stones (Sys et a1.,1091). 

Coarse f r a g ~ r ~ ~ t ~ t s  shall be quantified on vo1u1-n~ or weight percentage basis. 



Rooting I)(:pt 1-1 
Rooting deptl~ is ;L cl-ucial par; t~ll~~ter i l l  sot1 jtloducllvity because t t  

determines soil rcsC1-vcs of watcr and nutricrt[\ 'I'tle rclatior.lshil) 
between rooting t l c j~h  and j)rocli~ctivity is corn~nonly tle\cribcd 
accorciillg to the law of dirnitrishing returns. I t  is gcner~~lly deiir~eci as 
the tt-iichncss of' loose soil above ;I limiting layct. ( i f  any). Limiting 
layer is iriiper-r-nc-able for roots a t ~ d  ~,crcolatirig watcr. Soil depth is vital 
for the anchoring of' plants anci provision of' ;I firvourable environmcnt 
for plant root growth. 

Soil depth paranrcter shall be quantified by direct depth (Icngtli) 
rneaxurcrnent\. 

Water Holding C;q)acity (WIjC) ol- Available Moi\tirre Cotltent (AMC).  
?'his is the amount ol' water whicl1 a given soil Ilol-i~on can store and i \  
estimated fro111 tllc (liff'crerrce between ficlcl c;t!x~cily and the lower 
Iirnit of plant available watcr (wilt~rlg point). 

The field ciipacity (- 113 bar) and wilting potltt (- 15 bar) shall be determined 
in tile laboratory by the ]>ressul-e plate method. 'Urc field capacity valuc 
should also be cletemlined in the ticld by the pending rnetlrod. 

Ilrai~lage and ticpth to water table 
Drainage and depth to watcr table are vital parameters. The suitability 
for upland crops decrcascs when drainage conditions become impeded. 
71-ce crops with a deep root systern are Inore sensitive to poorly cirairled 
conditions than annual crops with shallower root systems. Crops I~lic 
paddy rice rwct cli~ite diffcrc:ntly to drainage conditions; their 
suitability decreases when drainage conditions inlprove. For irrigated 
agriculture, drainage, del3th to g,sor~nd water tahlc and salinity status 
are critical evaluatio~~ paranleter$. 

111-airrage classes \h;lll be cicscril~~:cl i n  the field as i t  i \  normally tlonc. 
Depth t o  watel- table shall bc ~ n c a s ~ ~ r e d  in thc l'rcld. 

S lope 
Slope ~mgle arlci Icnglh arc criticit1 pit~arrretcr-\ f'or the ~ I \ S C S S I I I C I I ~  ol' 
erosion l)otentral. It al\o influences watcl- r~lovc:l~ic~tlt arld tli\tl-ibirtlon 
within the soil prol'ilc. 



In1 iltrcit ton 
1nti'ltr;ttlon is a very irnj~ortiint ~)ar;rnie(er in it-rigated farming systems. 
Infiltr:~t~on 15 thca entry of watcr illto tlic \oil through the soil sui.f\~cc. 7Plv 
r;~tc is dependent on the ;tntccectcnt ~lloi\turc, soil stn~cture, pore sizes and 
tlleir diatributio~~. It i \  an iii\po~~:rnt p;\r;wnctel- in cvaluatil~g colnpacted 
(17hysic;illy cicgr-atied) soils e.g. t1cgr;idcd rangc.larldh. Rate of water ent~y 
is genc~tlly vc.1.y low in dc>gradcd arcas and mo\t of' the water end\ up as 
runoff', c;~using conslcieral)lc so11 crosioll and \ilt;ttion problems. 

lrlf'~ltr;tt~on rate is detcrrnirrc.d in  the Ileld usitig the common rnc~tliod of 
douhlc cylinder ~nfiltrotnc~ler (13ouwcr. 1986). 

I3ulh I>cxnsity 
'This jxri~t~ic~cr largely dcpentis o n  thc por.o\ity of the \oil and is 
cornmonly uscd to evalu;ttc conlp:lct~otl. Loo\c and porous soils have low 
value:\ wli~le cornpactcd or- j~lly\ically clc.gr;dcd \oils have higl~ v;ilt~c\. 

Bulk clcnsrty paratnetcr shall be dctcrtnined by the core or clod 111t't hocl 
(Anderson ;mtl It~gram, 1903). 

Total f'orosity 
'I'olal 1101-osity is the fs;~cric?n of tlic. \oil rnass that is occupied by the 
pores. 'T11~' 1x)r': spactl i \  Iiu-gcly detcrlninetl by the arrangement of the 
inciivit1u;ll solid particles of the soil. T l ~ c  pore space in the soil is 
partially occupicd by the licluid (water) and partly by air. 

Porosity shall be computcd f ro~n  the I-clationship betweell bulb density 
and particle dcnsity (Anderson and Ingram, 1993). 

Floociing 
Flootling 1s consiclered :IS a serious litnitation fix most crops aparl f'rom 
paddy ricc. I;looding intell'cres wit11 air entry into the soil. 

For jjilddy rice cultivation, flood eval~~atiori is based on drlratioll and 
tlc.pt h of f'lootling. 

Oj)t~inirl tiuration o f  Iloodlng l \  I I0 10 160 (lay\: rnarginill situa~lons 
artx 90- 1 10 day\ and more than l SO d;ty\. '1'1le optim~tl ctcptl~ shall be 
con\itlercd a\  10-30 c111 (Sy\ et al. 109 1 ). 





3. Stri.1~ 'I'olwgraplly (Slupcs ol' I S (3 i111c1 ;~l)ovcb). 
S I I I I ~ ~ V  con~c.rv;~l~on pr-;tctices iri~,ufl'~clcnt to stop eroxrolt. The 
Iol l ow~r  tg I.riiin;rgc~nicn1 pr;tctices arc rccommeniled - 

(h)  contour cultivation (ploughing and planting along the 
contour), and absorption banks at a spacing of 10 - 20 m; 

(c) crop sotation and fertility improve~~ietit; 

((1) strip cropping - strip width 10 to 20 111; and 

( P )  agrol*orcst ry. 

( ( 1 )  c'ontorlr furrows at sln;tll dist;~nccs (20 ni); 

( h )  i~~tcrceptioii ditchcs; 

( c )  slonc cordon\: loose \tones on the surface collected and 
depo\itccl on contour\; 

( ( l )  al l t  traps - built I'rom stones o r  soil In srnall depressions; ancl 

(0) past111-e and fertility improve~nent. 

In addition, an optimum stocking sate is reyuircd. The following are 
t11c rc~c~orlllmendcd stocking rates- 

( ( [ I  areas with l'el'tile soils anci rainfall of >850mm ptx year= 2 
cows per hectare; and 

(h) areas with low fertility ancl r;lini'all of <850mrn per year- I 
cow pcr hectare. 

(?.) Rangcland\ 
'l'llese rcconlnlend;ltlolls arc partic~ll;~r-ly t;lrgcted at the "Cattle 
('orrirlor". licconlmcndations \viII tlc.pcnd on the state of tllt: 

r;rngt~l~tnd\. 



( t r )  rcvcget;~t~on ol rescc.rling - close, 111~. ;rrca to grtizing arltl 
;dlow n ; r t t ~ r ; i l  gras\c%s to e$t;~bli\l~ o r  rc.sccd with suitable 
S ~ L ~ C X L "  01' gr;lc\es and legun~es; 

(h) gully control wit11 mcchat~ical barriers (dry reeds, vegetation, 
StolleS, c.'tc); 

(c) controllctl or rotatio~ritl grazirtg; 

( ( I )  ruri off' halvesting - divcrt and inipountl run off to prevent 
soil erosio~l, gully deveiopmcnt and ;~llow slow 
17crnlc;ihilrty into thc soil; 

('1) relnove low value grass arid trcc species to allow nutritive 
s11ec:ius to prolifcratc and cover t~ar-c ground. 



1;lF'T'tl SCII-lEI)UIAE. 
Regulation 13. 

RECOMMEN DEI) FIlfilQUENC Y I;OK MONITORING 01; SOlI, 
QUA1,I'T'Y PAKAME'I'EIIS F0  K ENFORCEMENT PIJKPOSES. 

,Soil T>aruitreter Slrg~ested Monitoring Frcyriency 

1 .  Soil Physical 1ndic;rtors 

Bulk density and porosity 
Structure 
'Texture 
Water holding capacity 
Infiltration 
Coarse fragments and stoninesx 
Soil depth 
Slope, depth to water table, and 
dl ainage class 

2. Soil Biology Indicators 
Soil organic matter 

Annual l y 
2 years 
3 years 
3 years 
Annual 
Every 5 ycars 
3 - 5 years 

Planning phase 

3. Soil Chelnical Indicators 

PM Annuaily 
Exchangeable bases 2 years 
P 2 years 
CEC 2 years 
Calcium carbonate and gypsuln Planning phasc 
Alkalinity, Sodicity 
(Ihr irrigated agriculture) 3 to 5 years 



Form SROI I 
SIXrT'I-4 SCHI<IIIILE 

Regulation 13 (2 ) .  
IMPROVI-jMENT NOTICE 

( Issuod u~lcfer sectiorl H l (i) of' the Ncitiorzal Erivironr?~errt Statute, 1995 and 
rcgulution I5 of the Nutio~lnl Et~viront~~cwt (Mitzinzurn Starzdard.sfi)r 

Munrigc~nlc~rrt Soil Quality) Regulation,v,2001) 

TO: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G .  

TAKE NOTICE that on the ...................... of ................... 20.. . ., 
an Environmental Inspector(s) from the National Environment 
Management Authority carried out an inspectioll of the soils andlor 
land located in ........................ Village, ............................... 
subcounty o f .  ......................................... District where it was 
found that you or your agents were carrying on the following soil 
degrading activities: 

........................................................................ 4. 
(attach nzore puper iJ.' required) 

You ARE HEREBY ORDERED to stop all thc stated illegal activities which are 
causing or are likely to cause soil degradation on the above mentioned 
soils or land within a period of .................. days from the date of this 
Notice. You are also required to restore the soil to its original state. 

You ARE NOTIFIED THAT in accordance with section 96 of the National 
Environment Statute 1995, failure to comply with this Notice shall result 
in criminal prosecutions being instituted against you andlor your agent. 

........................................................... 
E~virotzmen~tul fiz,cpector: 
Copy to: 

IIENRY MUGANWA KAJUR A, 
Milziste I -  of W~ltrr; L n h  and Environment. 




