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“Scientists now know that the most fertilizing and
effective manure is the human manure... Do you know
what these piles of ordure are, those carts of mud
carried off at night from the streets; the frightful
barrels ot the nightman; and the fetid streams of
subterranean mud which the pavement conceals {from
you? All this is a +tlowering tield, it is green
erasss it 15 cattle, it is the satisfied lowing of
heavy kines it 15 pertfumed hays; it is gilded wheat,
it is bread on your tables it is warm blood in ycur

veins.”
Les Miserables

Victor Huoo (27)
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1. ABSTRACT:

Live roundworm eggs were tound I1n &3% ot compost samples  trom
double-pit; pour~tlush latrines. Theretore,; health satety precautions
should be followed whenever the resul tant compost is handled.
Waterlogsging of pits did not appear to have an effect on the
concentration of surviving eggs, whereas the use ot ashes in clesaning
the squatting pan did appear to result in an overall decrease in the

average number of |ive eggs per gram of compost.

2. OBJECTIVE:

To determine those factors that enhance or deter the natural
removal of pathogenic organisms within double~pit pour—-tlush latrines
(also known as sulabhs)s and to provide public health guidelines for the

safe handling and utilization ot the resultant compost fertilizer.

3. INTRODUCTION:

Composting is a process by which relatively complex substances
(ex. night sail, urine, vegetable matters; etc.) are broken down 1nto
simpler. products (ex. nitratess phosphates; carbonates,; etc.) by the
action of naturally occurring micro-organisms, When feces come in
contact with soil, the soil bacteria begin to thrive in and decompose
the waste (36, 26). Most enteric pathagens (disease causing organisms
that live in the human digestive system and are subsequently excreted in
teces and urine) will succumb in time to the adverse conditions
occurring outside the body. These enviromnmental conditions include
temperature, moisture and the competitive and predatory action of other

micro—-orsanisms (21, 26 29).



Time and temperature are the two most important factors

contributing to the imactivation of enteric pathogens. Composting 1n
¢the presence 0of air (aerobic) will produce temperatures great encugh to
kill enteric pathogens in a relatively shart period ot timei however;

the air-tree (anaerobic) conditions occurring in the sealed pits ot
pour—tlush composting latrines inkhibit this iethal temperature rises and
thus a longer period of time is required to render the compost

pathogenically benign.

4, METHODOLOGY:

4,1 Field sampling: Compost samples were taken from latrine pits
whose contents had been decomposing for anywhere from two weeks to
two years. Due to the smali number af pits that had actually been
tilled and l2ft to compost at the time of this studys, the total
number of sampled pits from eight sites is thirty. Table 1 lists
sampling site information. For a detailed report of sampling

techniques see Appendix 1.

Table 1: Sampling Site Information

Site Name_____ Locality ___lmplementing Org._ ___# ot Pits_Sampled
Khokanaa_____ K’du_ Valley ___WNICEF/MPLO_____________ 18 _________
Bhadrapur . __East Terai__________*» ____ .\ _________
Thimi________ K’du_Valley _____ EASTAP 3.
Bode ___._________ ' .t __ S S
Nagadesh_ . _______” __ Y
Kirtipur _______ 2 e
Lainchwr_________ » __
Dadhikot » » 3

- ——— ———_—— . . - e . ——— T — — —— — T _—— . o= " = T — — ——— b e T e S e S v



4.2 Laboratory_analysis: Ova (eggs) of the helminthic parasites Ascaris

Lumbricoides (roundworm); were used &s the 1ndicator orsanism for

sanitary quality ot each compost sample because:

4.2.1 Generally; prevalence ot this disease is high in most
developing countries (15, 45), and specifical ly, roundworm
intestation was found to be prevalent in 80% ot the population in
the town ot Khokarnaa srior to i1nstallation of the sulabh latrines

145) .

4.2.2 Roundworm esgs are the mpost resistant of all enteric
pathogens (21, 26, 445 15) and 1s considered to be the most
suitable indicator orsanism tor this method of waste treatment (15

29).
4.2.3 Roundworm eggs are relatively easy and quick to enumerate.

4.2.4 They are intective in small doses (15, 52, 19; 10) and there

is littie immunity built up 1n the exposed population (15).

Detailed laboratory procedures and a complete tabulation of

collected data is given in Appendix 2.



5. RESLTS AND DISCUSSION:

S.1 Effect ot decomeosition_time_on_the survival ot _roundworm_ecgs:

The data collected in this study suggests that even after a two
year decomposition time, there is a likelihood that livings intfective
roundwcrm eggs will be present in the compost. Theretores health safety
precautions must be adhered to when handling and utilizing the compost

tertilizer.

Figure 1 illustrates the relationship between the concentration ot
live worm esgs and decomposition time. Although there is a steady
decrease with time, the average number of lives infective worm eggs. that
could be present after two years of decomposition is 145 per gram of
compost. The literature states that even a single infective egg can
cause infection (10; 525 19). It must be noted that the data ~oints are
widely scattered and therefore this investisator suggests continued data
callection over the next two years to further substantiate or refute the

conclusions reached thus far.

Perhaps the most important factor in the wvariance of worm egg
concentration at any given decompasition time is the overall health
status of the family. A person with a high worm load could excrete as
many as 300,000 eggs per gram of teces (15). Figure 2 shows that 87.5%
ot the samples exhibited a mortality rate of total worm eggs at 9S% or
more. This increased only slightly with time. Table 2 shows that the
mortality rate of roundworm eggs is not necessarily proportional to the
total number ot eggs present. Theretfores the tamily that is shedding a
greater number ot eggs in each gram of feces will require a longer

decomposition time in order to render the compast pathogen free.



Figure 1. Number of Live Egss per Gram of Compost

Versus Decompoition Time.
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Table 2: Mortality Rate of Roundworm Egss us. Total Egg Number:

Total Number_ot Eggs/Gram_ot Compost_ _________ poKil .
____________ 83,838 ______ .. %.3 . __
S -7 = -~ NS 2.6 .
mmm—e____34870 o _____100.0
_____________ 9.0 ____ o _______200.0 ______________
_____________ 2,000 __ __ 9.3
_____________ 830 _ 99
_____________ e.eo0Q____ o %%2
e 263 92.0 .
_____________ s 87 92,8
_____________ &,21 ___ . 97.5 ___________
_____________ SaS43 %9 .
_____________ S35 o _____ADO.D_
_____________ a2 _ o ____98.5% .
_____________ 32924 ___ o 97.6
mmm—____ 22444 . ______ 1000 ____
_____________ 2,143 1000 ___________
1,647 100.0



Waterlogging of the compost pit does not appear to have an eftect
on the overall sanitary quality ot the compost. Table 3 shows that the
ditference 1n the average percent kill of worm eggs between wateriogged
and non-waterlogged pits is not significant. It should be noted that
only 21% of pits sampled were not waterlogged, theretores continued data

collection is recommended to further substantiate these conclusions.

Waterlogging of the compast pit causes functional problems in some
cases and could render the latrine inoperabie. Proper construction
ammendments can be used to alleviate this problem in areas where

water logging occurs (50).

Flooded pits have been observed to vyield significantly reduced
volumes of solid compost: thereby prolanging the |ite of the pits (23).
This couid account for the relatively long fill times reported by the

homeouwners .

The percent moisture readings for all pits sampled were betwe:n &S%
and 97%. Anaerobic micro-organisms prevarl when moisture content s
above &0% (47) indicating that anaerobic conditions are always EFresent
in the latrine pits. Anaercbic composting does not reach the lethal
temperatures necessary tor thermal destructiocn of pathogenss; theretore
decomposition timg becomes the most important factor in this ityce cof

téeatment pProcess.

Table 3: Effect of Waterlogging on Roundworm Egg Survival.



This study was not able to address the problem of waterlogging cn
the sanitary quality of water sources in areas with sulabh latrires.
However ) previous studies have revealed the following information:
There is a muzh greater depth ot bacterial penetration into the ground
water where the water table is in contact with the pit (18). Viruses
are able to travel further than fecal bacteria after heavy rains (24).
Chemical constituents of the uwaste leachate; such as nitrates are able
to travel futher in the soil than micro-organisms. Since nitrates are a
by-product of night soil decomposition and can cause methemaglobinemia
(blue babies), its presence should be monitored along with fecal

bacteria in well water samples in the vicinity ot sulabh latrines.

Collection of water quality data prior and subsequent to sulabh

instal lation is recommended in towns which use well water for drinking
or Other purposes. This type bf study was not feasible at the sites
surveyed during this evaluation becauses 1) all but one of the sites

obtained their water from sources outside the town and 2) water quality
data measured at that site prior to sulabh installation indicated all
wells had already been heavily contaminated with fecal bacteria. This
makes it impossible to differentiate passibie future water contaminaticn

trom sulabh waste infiltration.

5.4.1. Eftect ot ashes on worm egg survival:

Figure 3 illustrates the relationship between the number of
live worm eggs per gram vt compost and decomposition time 1n
households where ashes were said to be wused or not wused tor
cleaning the squatting pan. The average number of five eggs at any
given time is less when ashes are used. Ashes promote the death of

roundworm eggs (I3).



5.4.2. Ettect of ashes on compost pH:

Table 4 illustrates tke ditference in pH ranges for those pits
where ashes were or were not used to clean the squatting pan. Only
those latrines that wtilized ashes for cleaning showed a consistent
pH at neutral or alkaline levels (pH values below 7 indicate acidic
conditionss; whereas values above 7 indicate alkalinre conditions).
Ashes are reported to help neutralize the acid produced by certain
anaerabic micro—organisms in the pit (42). Neutral and slightly

alkaline pH conditions are desireable for etficient compost

production (31).

Table 4: Effect of Ashes on pH.

5.4.3. Etfect of ashes on compost odor:

Empirical analysis suggests that utilization of ashes ftor =zan
cleansing has no etfect on odor reduction of the compost. Dry
ashes are commonly used in eliminating odorss; however the moiISt
conditions within the sulabh pit ensure the total saturation of
ashes present thereby eliminating their odar absorption

capabilities.

10
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S.5.

5.5.1. Compost temperature:

Table S shows the temperature ranges measured tor pits located
inside and outside the home. For complete destruction ot pathogens
under anaerobic conditions, the temperature must exceed 38°C (44,
15). The maximum temperature measured during the hots dry season
in the Kathmandu Valley did not exceed 21 degrees. A single
temperature measurment in the Eastern Terai region during the
hottest season was only 309C. Therefore; location ot the ccmpost
pit inside or outside the home will not have an etfect on the

thermal destruction ot pathogens in the compost.
5.5.2. Moisture content:

Table S5 shows the range of percent moisture measurements for
pits inside and outside the home. Anaerobic conditions prevail at
percent moisture levels above &0%; and lethal dessication (arying)
occurs at moisture levels below S% (47). Resardless of pit
location, the percent moisture levels are consistently above &0%
even in the latter part of the dry season. Therefares; pit location
will not have an eftect on sanitary quality of the compost in terms
ot moisture level conditions.

It should also be noted that there were no signs or compiaints

ot odor release tram pits that were located within the hame.

Table 5: Eftfect of Pit Location:

Temperature % Moisture
Pit Location____Ramge 9C__________| Range___
——_Qutside_____ 1?7 -21 __________ &5 =.97__
inside 17 - 19 77 - 94

—— v e T e T S e e e R e e S S e e = e = ——
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6. CONCLLUSIONS AND RECOMMENDATIONS:

6.1.

&6.1.1. Emptying of pit contents:

6.1.1.1. When:

Based on the results of this study and on a review ot the
literature; it is suggested that a pit be emptied at Ieast two
years after it has been filled and sealed; and during the mid

portion ot the dry, hot season (Apri|/May in Nepal).

As stated earlier in section 5.1 there is still a risk
that wviabley infective roundworm eggs will be present i1n the
compost even after two years of decompost ion. Previous

studies on the survival of roundwarm eggs in anaerobic compost
have yielded varying results. One Investigator claimed tctal
destruction of pathogens in two years (34) while most stated
that at least some roundworm eggas may survive for more  than
one year (15, 21, 47, 40). Roundworm egss are also reported
to live for mocre than seven years in soils and in drying
sludge (15, 33, 13). The resistant strength of roundwcrm eags
to barsh environmental conditions is further illustrated by
the fact that they can survive far a timited time even in wind
blown dust (35). The uncertainty ot adequate decomposition
time in terms ot health safety is summed up in the followirg

quote:

”,..storase periads cannot be determined with
contidence since related epidimiological ev~
idence is lacking.” (21)



Theretores regardless of decamposition times health
satety precauvtions must always be adhered to when handling and
utilizing the compost. This topic will be elaborated in
subsequent sections. [t should be noted that total removal of
worm eggs from the compost may be an overachievement in that
the soil content ot viable roundworm eggs is uwswally hish in
towns and villages of developing countries (44); theretfore the
risk ot infection throush compost handling and wutilization
must be viewed in relation tao other existing routes cf

infection.

The drys hot season is best suited for pit emptying
because ot the lethal effects that sunlight: temperature and
dryness have on pathogenic organisms (15). Furthermore; this
takes advantage af ‘the tarmer’s tree time before pre-monsoon

field work begins.
6.1.1.2. How:

Minimum contact of the hands, feet and clothing with the
compost should be emphasized in order to avoid transport of
the live eags into the home. Those emptying the pit should be
encouraged to wear shoes or chaples and to thoroughly wash or
‘at least rinse the hands before entering the home. Thorcush
rimsing was found to remove worm eggs but wiping did nct
(15). Rubber gloves might be issued but their use by the
Nepali wvillagers is doubtful. To avoid the need to enter the
pit for complete removal of the composts long-handlied shovels

should be made available in the town.

14



6.1.2. Post-treatment of compost:

6.1.2.1. Drying:

It space permitss the compost should be spread out in an
approximate one inch thickness in a sunny area. A 1.5 inch
thickness has been reported to result in total destruction of
pathogens) whereas a 3-4 inch thickness will only vyield a
nominal reduction (22). Experiments conducted during this
study showed that total pathogen removal was possible 1n about
two weeks at ane inch thickmess of compost during the dry
season, Howevers this time period should be extended by at
least several days for each heavy rain that occurs during the

drying time.

A complete surface cover of dry ashes at the outset wrll
contain all offensive odors as well as eliminate fly breeding
during this time. Furthermores children and animals should be
kept away from the drying compost. Eggs can be transmitted
unharmed through dogs, catss; pigs and other animals that

ingest the material (15).

Mixing the treshly extracted compost in a pile with
straw» rice stubble) dry grasss or other available material
will initiate the growth of thermophilic (heat-loving)
micro—organisms. These organisms will further decompose the
compost and produce temperatures within the pile that will
kill pathogens in anywhere +from one hour to two months (32,
33, 47, 14). To ensure adequate temperatures in all parts of
the composts and to protect from wind, rains tliess children
and animalss the pile should be covered with soil (47) &nd
then with ashes (to conceal odors). If this is done in the
hots dry season, the pile should be left for about one month

before transfer to the fields.

15



6.1.2.3.1. Chemical fertilizers:

Chemical additives should be used as a supplement to

and not in place of the steps

6.1.2.1. and 6.1.2.2. The
fertilizersy such as ammonium

sadium nitrites and calcium

described in sections

addition ot chemical

sulphate, |lime, gypsums

super phosphatey to the

compast will turther reduce its pathogen content (15, 23).

6£.1.2.3.2. Chemical pesticides

PCB; PBB, DDTs Phenyl and

other pesticides should

not be wused. They will contaminate the compast and

restrict its usefulness (47, 37).

6.1.3. Field application of compost:

6.1.3.1. Wh

en:

Preferrably, compost should be

applied to the +iesids

prior to the time when field work and planting 1s required.

There is less health risk it the compost

early stage of crop growth (33).
applied repeatedly throughout the

is applied before the

Compost should not be

growth season (33) and

should not be applied before harvest (15). Human feces and
urine do not produce much humus » theretore repeated
applications can cause the soil to become compacted; thereby

inhibiting proper root development.

be used along with other manures (23).

Night soil compost should

16



6.1.3.2. Where:

Compost should not be applied to root ar low=1ying
vegetables {(those vegetables that lie on the ground) or to
crops eaten raw (12, 35, 21). Furthermore, roundworm egg

survival on crops (44, 14) and 1n soils exceed the growing
time of the following vegetables: raddishs; spinachs cucumber:
carrot, potatos tomato, caulitlower and tield beans (21). All
homeowners in the town of Khokanaa stated that they planned to
use the sulabh compost on the forementioned cropss theretare:s
health education information is needed during the post

implementation phase ot this type of sanitation intervention.

Compost would be best suited for truit trees (since the

fruit is never in contact with the soil)s ecrops that have a

longer arowing seasan than the previously ment 1 cnad
vegetables, or on those crops that are wel! cooked before
consumptian. However there is no clear epidemialogicsal

evidence of disease risk from crops eaten cooked or those noz
used tor human consumption (12). Theretores care must =luways
be taken to avoid transfer of worm eggs trom the fieldwcrkers
to those who prepare the food in the home (16) by thorousgh

rinsing of hands and vegetables (15).

&.2. Sulabkh _latrine maintenance: Poorly wused and maintained latrinzs

can actually increase transmission of disease (19).

6.2.1. Ensure continuous latrine function:

It is imperative that the Y—junction (point of connection
between the drain trom the squatting pan and the drains to the
the two receiving pits) be properly sealed oftft to the pit

currently nat in use. Many existing sulabh latrines were

17



found to be inadequately maintained in this respect. The
consequence of an improperly sealed Y-drain is that both pits
till up with fresh night snil simultanecusly. When 1his
occurs the latrine must be either put out of use tfor several
years while the pit contents decompose; or +tresh night sail

must be handled and removed from one ot the pits.

6.2.1.2. Yaterseal _and drains:

Demonstrations ot procedures wsed to clear obstructed
waterseals or drains should be per formed during the
implementatiaon phase o0t the project. Thereatter; technical
personne! should be available in the village to advise and

guide the homeowners when this type of obstruction occurs.

In areas where seasonal waterlagging 1s a problems the

pits should be constructed in such a way as to avoid

distunction of the latrine during that time. Raising the pit
several inches above ground level will help in this matter
(S0).

6.2.2. Health satety:

Flushing after each use should be promoted to avoid drain
clogging) fly and mosquitoc breeding; and otfensive odors
within the squatting superstructure. These conditions will
nat only increase the transmission routes of pathogenic
bacterias viruses, protozoa and helminths, but will alsac deter
people trom using the latrine. This is most important in
terms 0f young children since their feces are the most
concentrated with oOrganisms that cag transmit disease (27) and

they are the least likely to use a Ilatrine that is dirty or

dark (29). Frequently, sanitaticn interventicns are not
successfull because children are not tausht to use the
tacility (19).

18



Weekly cleaning of the pan area with a handtul =t ashss
and a scrub brush should be promoted in order to eliminats the
accumulation of worm eggs on the moist pan surface. Hookworm
eggs develop in shady, mpist areas and accumulate in dirty
squatting pans (35) and can be transterred +to the hcme by
flies. Furthermores ashes will eliminate odors 1nside the
superstructure and improve the gquality ot the compost (s:ince
the ashes will be tlushed into the pit).

Disintectants and pesticides should not be wused to ciean
the squatting pan because they will poison the micro—~creznisms

that carry out the decomopsition process 1n the pit.

The slab covering the compost pit should make a tight
seal over the whole pit opening to avoid fly and mosauito

breeding and to prevent the escape of odors.

Most latrines visited had an adaquate seal over the g.t.
In one case, however; the homeowner had removed the slabd
covers and used them as a thrashing surtace for the harvested
wheat crop. Health education during the implementaticn cf
these latrines would help to avoid such misuse. Smaller siabs
were much easier to remove than the larger 1Im x 1m slabs used

initially.

19



7. LIMITATIONS OF THIS STUDY:

The major limitations of this study were the small number of

PITS

that had been previously filled and sealed for compostings and the

scatter of the data collected. Althoush conclusions and recommendations

were drawn from collected data and cbservationss; it is suggested that

sampling and analysis ot the compost be cgontinued over the next <wo

‘vears 8o as to wphold or ammend the results amd conclusions reached in

this evaluation

7.2 Samplg_location:

The applicability ot this study’s results should be limited to

projects in the middle hill regions of Nepal. Thae continued sampling

program should include sulabh latrines built in the terai.

8. LIMITATIONS OF A SLLABH-LATRINE HEALTH IMPACT STULOY:

The ICCDR/B Workshops “Measuring the Health Impact of UWater
and Sanitation” (Bangaladesh; November 1983) concludes that:

?, ..the complexity of health impact is

such that isalated efttects trom
interventions ot water supply and/or
sanitation are nearly impassible to

single out.”

8.1. Methpdological _problems:

Susply

A review of eleven health impact studies in which helminth

linfestation was used as the health status indicator reveals

tallowing problem areas (&)t

the



8.1.1. Confounding varianles:

Contounding var 1ables such as nutriticns sOcio-econcmic
statuss education and general enviromnmental conditionss must be
taken into account when trying to correlate the presence ot a
sanitation intervention and the health impact indicator. For
example; an improvement or decline 1n the overall health of the
population at the time of the study may be due to a simultaneous
change in ane or more ot the forementioned areas, rather tlan *rom

the sanitation intervention in question.

A deworming campaign at the outset ot the study micht 12ad
some individuals to continue the deworming practice whenever

illness occurs, thereby confounding the study results.

In the Kathmandu Valley; most of the eligible male populat:icn
travel to the eity for uwork and schooling. Infections obtaired
outside the village cannot be ditferentiated from those occurring

within the village.

It has been documented that the immediate surroundings ot +he

home present a great health problem especially in terms of the

presence 0t roundworm e39s in  the soil. Roundworm esss surviue
tor more than seven years 1n soil (15, 33, 13). This route ot
infection will persist tor at least several years #ollowing sulashk

implementation.

Although these are ditficult obstacles to overccmes they
might be reduced somewhat by selectipn ot a rupresentative contrcl
grouwp and/or a large randomly selected populatian, The
confounding variables should be clearly defimed and measured

throughout the study.



8.1.2. Failure to record tacility usage:

Detecation practices must be recorded, especial ly of
children. ‘Usage is important to directly' correlate any
improvements in health with the sanitation intervention. Since
roundworm eggs survive for many years in soilsy this intection

route can continue to be viable years atfter the sanitation

intervention has been implemented.

22



APPENDIX 1: SAMPLING rRCCEDURES:

Compost samples were takemn from Iatrine pits that had been properiy
sealed otft trom the sguatting pan ettiuent. After several modifications the
procedures used are as fol lows:

1.1. Remove soil or other material stored on tocp of slab.

1.2. Remove slab cover from pit.

1.3. Use a sturdy stick that has been rinsed otf with clean water f{uwater

that has been filtered through a thickness of cotton to remouve ecgs)

1.4, Penetrate at least five Inches below the surface and mave the sticx

around a small area.
1.5, Bring up a small gquantity of compost and place into a <horcugh' v
rinsed container. Sterilization is naot necessary for microsccopic
analysis ot roundworm eggs,
1.6. Make tield measurements.

2. Eield _measureménts:
2.1. Immediately measure temperature of +he sample with a thermoretsr,
2.1. Measure pH of the sample with pH pa or.

3. Eield_observations:
3.1. Note the colors consistency and odor ot the compost.
3.2. Note what is used to clean the squatting pans and how often.

3.3. Note compost time.

3.4, Note soi | conditions and water logging tendencies.
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APPPENDIX 2. LABORATORY METHODOLOGIES:

2.2.

2.1.1. Weigh an empty crucible that has been oven dried and ccoled

in a dessicator. = (A)

2.1.2. Place a portion of the compost sample into the weighed

crucible. Re-weigh, = (B)

2.1.3. Keep in a 103°C gven for 24 hours.

2.1.4, After 24 hours,; remove from the oven and cool 0 a

dessicator. Re-weigh. = (C)

2.1.5. Percent moisture = (B) - (C)

(8) - (a) X 1CO

2.2.1. Roundworm eggs:

Roundworm e3gs were selected oecause ot their prevalence 1n
the populations their survivablilty relative to all other enteric

pathosgens; and the ease in which they are detected and counted.

2.2.2. Colitorm bacteria:

Colitorm bacteria were rejected as an indicator oreanism
because they die before roundworm eggs (15, 33, 21), turbidity of
compost samples suppress the gas forming ability of thke colitfarm
organisms in the MPN test and clogs the tilters ot the M test; and
high populations ot other micro-crsanisms present in the compcst

suppress colitorm growth (33).
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. Procecures:t

2.3.1.1. Weigh dry, clean bottle. = (&)

2.3.1.2. Add portion ot sample.

2.3.1.3. Re~weigh. = (B)

2.3.1.4. Sample weight (S) = (B) - (A)

2.3.1.5. Mix with as little saline water as possible <2
produce a slurry that wi!l allow one drop ot the mixt.ore tc
tlow out ot an eye dropper ONto & microscope siide. Naote the

volume ot saline water used = (V)

2.3.1.6. Put one drop of the mixture (0.05 ml) conto a

microscope slide and cover with a cover slip.
2.3.1.7. Scan the entire slide under 100X power.

2.3.1.8. Use the criteria |listed 1In s2cton 2.3.2. t2
detetmine roundworm viability. Note the tcoctal number of ecces

seen = (T), and the number of live eggs seen = (N)

2.3.1.9. Live eggs per gram of compost = (N) x (V)

(0.85ml) (S)

2.3.1.10. Percent kill =
(M) - )

(T) X 100

g



2.3.2.1. Live eggs:

Living roundworm eggs have the following caharacteristics:

-oval shape.

~approximately 60 x 45 microns.

-grey/white, yellow/brown or yellow/green

-may be decorticated.

-shell is tormed by two or three oval shaped rings.

~within the shell there is a round egg cell.

~crescent shaped transparent spaces at each end between egg cell and ees
shell, sometimes as thin as a |ine.

-multi-cellular stagse shows overlap of similariy shaped cells within esg
cell,

-larval stage is in the shape of+ 5, 8, 6 or 2.

2.3.2.2. Dead eggs:

Dead roundworm eggs have at l|least one of the follcwing

characteristics:

-both sides ot the egg cell are closely connected to the egg shell., Na
visible space.

-one side is dilapidated and forms a crack.

-vacuole present in the crescent shaped space resgardless of number or
size,

~both ot the crescent shaped spaces are tilled with granular cells.
Granules are distributed unevenly and there is no space.

-circular spaces appear inside the cell.

-spotted granules inside the egg cell are not clear) or mixed with cell
ffuid, look turbid and coagulated and fill up the whole egg shkell.

-egg cell is contracted.
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