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“Scientists now know that the most ferti 1 izing and
effective manure is the human manure... Do you know
what these pi les of ordure are~ those carts of mud
carried off at night from the streets, the frightful
barrels of the nightman, and the fetid streams of
subterranean mud which the pavement conceals from
you~2 All this is a flowering field, t is green
grass~ it is cattie, it is the satisfied lowing of
heavy kine, It is perfumed hay, it is gilded wheat,
It is bread on your table, it is warm blood in your
ve i ns.

Les Miserables
1iictor Hugo (27)
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1. ABSTRACT:

Live roundworm eggs were found in 637. of compost samples from

double—pit, peur—flush latrines. Therefore, health safety precautions

should be fellowed whenever the resultant compost is handled.

Waterlogging of pits did not appear to have an effect en the

concentration of surviving eggs’ whereas the use of ashes in cleaning

the squatting pan did appear to result in an overal 1 decrease in the

average number of 1 ive eggs per gram of compost.

2. OBJECTIÇ~:

To determine these factors that enhance er deter the naturel

removal of pathogenic organisms within double—pit pour—flush latrines

(also known as sulabhs), and to provide public health guidelines for the

safe handling and utilization of the resultant compost fertilizer.

3. INTROOLCTION:

Composting is a precess by which relatively complex substances

(ex. night soil, urine, vegetable matter, etc.) are breken down into

simpler. preduets (ex. nitrates; phesphates, carbonates, etc.) by the

action of naturally occurring micre—organisms. When feces come in

contact with soil, the seil bacteria begin to thrive in and decompose

the waste (36~ 26). Mast enteric pathogens (disease causing organisms

that live in the human digestive system and are subsequently excreted in

feces and urine) will succumb in time te the adverse conditions

Occurring outside the body. These environmental cenditiens incfude

temperature, moisture and the competitive and predatory action of other

micro—organisms (21, 26~ 29).
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Time and temperature are ~he two most important factors

contributing to the inactivation of enteric pathogens. Composting in

the presence of air (aerobic) ui 1 1 produce temperatures great enough to

kill enteric pathogens in a relatively short period of time; however,

the air—free (anaerobic) conditions occurring in the sealed pits of

pour—flush composting latrines inhibit this fethal temperature rise, and

thus a longer period of time is required to render the compost

pathogenically benign.

4. ltTH000LOGY:

4.1 ~ Compost samples were taken from latrine pits

whose contents had been decomposing for anywhere from two weeks to

two years. Due to the small number of pits that had actually been

filled and left to compost at the time of this study, the total

nurnber 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

LD~1is~ i~e1~gDSiDs_Q~s~ P11

~

~b~r~eu ~gs_ig~a

Ibia’i ~~w_VLiJg~ EAS’AP

Bode 1) “ 1

KJtSiew~
L~iD;bu
Dadhikot 3

TOTAL = 30
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4.2 Lgtp_qt~i~ Ova (eggs) of the hefminthic perasitei ç~rj~

L~ti;gi~~ (roundworm), were used es the indicator organism for

sanitary qual ity of each compost sample because:

4.2.1 Generally, prevalence of this disease is high in most

developing countries (15 45), and specifically, roundworm

infestation was found to be prevalent in 807. of the population in

the town of Khokanaa orior to installation of the sulabh latrines

!45).

4.2.2 Roundworm

pathogens (21~ 26,

suitable indicator

29).

eggs are

44, 15)

organ i sm

the mest resistant of all enteric

and is considered to be the mest

for this method of waste treatment (15~

4.2.3 Roundworm eggs are relatively easy and quick to enumerate.

4.2.4 They are infective in smal 1 doses (15~ 52, 19, 10) and

is littIe immunity built up in the exposed population (15).

there

Detai led laboratory procedures and a complete tabulation of

col lected data is given in Appendix 2.
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5. RES..LTS ANJ D1SCUSSIGt’J:

5.1 ~

The data collected in this study suggests that even after a two

year decomposition time, there is a likelihood that living, infective

roundworm eggs will be present in the compost. Therefore, health safety

precautions must be adhered to when hand 1 ing and uti 1 izing the compost

ferti 1 izer.

Figure 1 illustrates the relationship between the concentration of

live warm eggs and decomposition time. Although there is a steady

decrease with time; the average number of live, 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~ 52’ 19). It must be noted that the data ‘oints are

widely scattered and therefore this investigator suggests continued data

collection over the next two years to further substantiate or refute the

conclusions reached thus far.

Perhaps the mast important factor in the variance of worm egg

concentration at any given decomposition time is the overall health

status of the family. Kperson witk a high warm bad could excrete as

many as 3O0~O00 eggs per gram of feces (15). Figure 2 shows that 87.57.

of the samples exhi.bited a mortal ity rate of total worm eggs at 957. or

more. this increased only slightly with time. Table 2 shows that the

mortal ity rate of roundworm eggs is not necessari ly proportional to the

total number of eggs present. Therefore, the family that is shedding a

greater number of eggs in each gram of feces will require a bonger

decomposition time in order to render the compost pathogen free.

4



Number of Live

Egg~ per Gram
af Compost.

Figure 1. Number of Live Eggs per Gram of Compost

Versus Oecompoition Time.

boD;

1000

s0o

.

0

0

1 ~ ao

Decomposition Time

(Nonths)



Percent of

Total

i~Jhj&, are Oead

~er Gram of

Compost.

Fjgure 2: Percent af Total Eggs L)h~ck are fJeed

Versus Oecompositj0n Time.

Decomposit10~ Time

(l
1~ntl-t~)

v
9 •1

. .
1

6



Table 2: Mortal ity Rate of Roundworm E99s vs. Total Egg Number:

IgS~1_Nwg~_g±ss~L_g±_ÇgTBS_______._~._KiII

53,538 94.3

16,526 92.6

l1S71 100.0

9,071 100.0

9,000 96.3

8,370 99.1

8’OOO 96.2

7,143 97.0

6~769 97.8

6,211 97.5

5,543 95.9

5,375 100.0

4,621 96.5

3,524 - 97.4

2~444 100.0

2,143 100.0

1,647 100.0

1,500 100.0
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5.2 ~

Liaterbogging of the compost pit does not appear to have an effe:t

om the overall sanitary pual ity of the compost. Table 3 shows that the

difference in the average percent kill of warm eggs between watariogged

and non—waterlegged pits is not significant. It sh~uId be noted that

only 217. of pits sampled ware not waterlogged, therefore, centinued data

callection is recommended to further substantiate these conclusions.

Llaterlogging of the compost pit causes functional probbems in soma

cases and could render the latrine inoperabbe. Proper censtructian

amr~endments can be used to al leviate this prob lam in area; where

water bogging occurs (50).

Flooded pit; have been abserved to yield significantly reduced

volumes of sol id compost; thereby probonging the life of the pit; (25).

This could ac.zount for the retatively long uh times reparted bv the

homeowners.

The percent moisture readings for all pit; sanipled ware betwe:n 65~’~

and 97%. Anaerobic micro—organisms prevaib when rnoisture content is

above 607. (47) indicating that anaerobic conditions are always present

in the latrine pits. Anaerobic composting doe; not reach the lethal

temperatures necessary f~r thermal destruction of pathogens, therefore,

decompositian time becomes the mest important factor in this type cf

treatment proces;.

Table 3: Effect of Waterbogging en Rouridworm Egg Survival.

A _7~i1!_.._______

__W1g~_Ei~_________~_______________~..~._U,
_~c~_Ei~_______________~_6~
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5.3. ~

This study was not abbe to address the problem of waterbogging en

the sanitary quahity of water sources in area; with suhabh latHres.

However~ previous studies have revealed the folbowing information;

There is a muoh greater depth of bacteriab penetration into the ground

water where the water table is in contact with the pit (18). Viruses

arG abhe to travel further than fecal bacteria after heavy ram; (24).

Chemical constituents of the waste leachate, such as nitrates are abbe

to travel futher in the soi 1 than micro-.organisms. Since nitrates are a

by—~roduct of night sei 1 decomposition and can cause methemagbobinemia

(blue babies), it; presence should be monitored abong with fecal

bacteria in well water samphes in the vicinity of suhabh latrines.

Cohlection of water quabity data prior and subsequent to sulabk

installation is recommended in towns which use well water for drinking

or other purposes. This type of study was not feasible at the sites

surveyed during this evaluation because, 1) all but one of the sites

obtained their water from sources outside the town and 2) water qual ity

data measured at that site prior to sulabh installation indicated all

web Is had already been heavily contaminated with fecal bacteria. This

make; it impossible to differentiate possibbe future water contamination

from sulabh waste infiltration.

5.4. ~±±s_g±_b_go_nj~_gw~Ijs~_of_cprnegst:

5.4.1. Effect of ashes on worm egg survival:

Figure 3 i b lustrates the rebationship between the number 0+

live warm eggs per gram of compost and decomposition time in

household; where ashes were said to be used er not used for

cleaning the squatting pan. The average number of 1 ive eggs at any

given time is les; when ashes are used. Ashes promote the death of

roundworm eggs (55).

9



5.4.2. Effect of ashes en compost pH:

Table 4 illustrates the difference in pH ran~es for these pits

where ashes were er were not used to clean the squattin9 pan. Only

those latrines that utilized ashes for cleaning showed a consistent

pH at neutral er alkaline levels (pH values below 7 indicate acidic

conditions, whereas values above 7 indicate alkaline conditior’s).

Ashes are reported to help neutralize the acid produced by certairi

anaerobic micro—Organisms in the pit (42). Neutral and s~ightly

alkaline pH conditions are desireable for efticient compost

productior, (31).

Table 4: Effect of Ashes on pH.

Ashes Used 7 — 7.5

Ashes Not Used ~ — 7.5

5.4.3. Effect of ashes en compost odor:

Empirical analysis sug~ests that utilization of ashes for :an

cleansing has no effect on odor reduction of the compost. Dr>’

ashes are commonly used in eliminating odors, however the moist

conditions within the sulabh pit ensure the total saturatson of

ashes present thereby eliminating their odor absorption

capabi 1 ities.

10
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5.5. ~

5.5.1. Compost temperature~

Table 5 shows the temperature ranges measured f er pits located

inside and outside the home. For complete destruction af pathogens

under anaerobic conditions; the temperature must exceed 38°C (44

15). The maximum temperature measured during the hot, 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 30R. Therefore, location of the ccmpost

pit inside or outside the home will not have an effect on the

thermal destruction of pathogens bn the compost.

5.5.2. Moi;ture content:

Table 5 shows the range of percent moisture measurement; for

pits inside and outside the home. Anaerobic conditions prevail at

percent moisture level; above 607., and lethal dessication (orying)

occurs at moisture levels below 57. (47). Regardless of pit

location, the percent moi;ture level; are can;istently above 607.

even in the latter part of the dry season. Therefore, pit locatien

will not have an effect om ;anitary quality of the compost in term;

of moi;ture Level conditions.

It should also be noted that there were no signs or compla int;

of odor release from pit; that were bocated within the home.

Table 5: Effect of Pit Location:

Temperature 7. Moisture

ELt_Lg;nign &.~OSQ.QC

outside 17—21 65—97

inside 17 — 19 77 — 96
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6. CONCLUSIONSAND RECONPENDAT1 ONS:

6. 1. Çpgfl_y~j~j;fljg~:

6.1.1. Emptyins of pit contents:

6.1.1.1. Wb~o:

Based en the results of this study and en a review of the

literature, it is sug9ested that a pit be emptied at least two

years after it has been filled and sealed, and durin~ the mid

portion of the dry, hot season (April/May in Nepal).

As stated earJier in section 5.1 there is still a risk

that viable, infective roundworm eggs wi II be present in the

compost even after two years of decompostion. Frevious

studies on the survival of roundworm eggs in- anaerobic compost

have yielded varyin~ results. One investigator claimed tctal

destruction of pathogens in two years (36) whi Ie most stated

that at least some roundworm eggs may survive for more than

one year (15 21, 47, 40). Roundworm e~gs are also reported

to live for rre than seven years in soils and in drying

sludge (15, 33, 13). The resistant strength of roundworm e~~s

to harsh environmental conditions is further i 1 lustrated by

the tact that they can survive for a limited time even in wind

blown dust (35). The uncertainty of adequate decomposition

time in terms of health safety is summed up in the +ollowing

quote

.storage periods cannot be determined with
confidence since related epidimiological ev—
idence is lacking.” (21)



Theretorei regardless of decompositien time; health

safety precautions must abways be adhered to when handling and

utilizing the compost. This topic will be ebaborated in

sub;equent sections. It shoubd be noted that total removal of

warm eggs from the compost may be an overachievement in that

the soil content of viable roundworm eggs is u;ually high in

towns and village; of developing countrie; (46), therefore the

risk of infection through compost handbing and utilization

must be viewed in relatiom to other existing reutei cf

i nfect i on.

The dry, hot season is best suited for pit emptying

because of the lethal effect; that sunl ight temperature and

dryness have om pathogenic organism; (15). Furthermore, this

takes advantage of the farmer’s free 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 egg; into the home. These emptying the pit shoubd be

encouraged to wear ;hoes or chaples and to thoreughby wash or

at lea;t rinse the hand; before entering the home. Thorcugh

rirising was found to remove warm eggs but wiping did net

(15). Rubber gbove; might be i;sued but their use by the

Nepali villagers is doubttul. To avoid the need to enter the

pit for complete removab of the compost’ long—handbed shovel;

should be made available in the town.

14



6.1.2. Fost—treatment of compost:

6.1.2.1. Qc~ios:

1f space permits, the compost should be spread out in en

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 enly yield a

nominal reduction (22). Experiments conducted dunne this

study showed that total pathogen removal was possible in about

two weeks at one inch thickness of compost during the dry

season. However, this time period should be exterided by at

least several days for each heavy ram that occurs during the

dryirig time.

A complete surface cover of dry ashes at the outset wil

contain all offensive odors as well as eliminate f1>’ breeding

duririg this time. Furthermore, children and animats should be

kept away from the drying compost. Eggs can be transmitted

unharmed through dogs, cats, pigs and ether animals tk~t

ingest the material (15).

6.1.2.2. ~

Mixing the freshly extracted compost in a pile witk

straw~ rice stubble, dry grass’ er other available matenial

will initiate the grewth of thermophilic (heat—loving)

micro—organisms. These organisms will further decompose the

compost and produce temperatures within the pi le that wi 1

kill pathogens in anywhere fro~n one hour to two months (32~

33, 47, 14). To ensure adequate temperatures in all parts of

the compost, and to protect from wind, ram, flies, ch:ldren

and animals, the pile should be covered with soil (47) &nd

then with ashes (to conceal odors). 1f this is done in the

hot, dry season, the pi le should be left for about one month

before transfer to the fields.

is



6.1.2.3. Chemical additives:

6.1.2.3.1. Chemical ferti 1 izSrs:

Chemical additives should be used as a supplement to

and not in place af the steps desoribed in sections

6.1.2.1. and 6.1.2.2. The addition of chemical

fertilizersi su~h as amnionium sulphate, lime, gypsum,

sodium nitritei and calcium super pkosphate, to the

compost will further reduce its pathogen content (15, 23).

6.1.2.3.2. Chemical pesticides

PCB, PBB, ODT, Phenyl and other pesticides ;hould

not be used. They will contaminate the compost and

restrict its usefulness (47, 37).

6.1.3. Fieldapplicationo+ compost:

6.1.3.1. Wb~:

Preferrably, compost should be applied to the ~ield;

prior to the time when field work and planting is re~uired.

There is les; health risk if the compost is applied be*ore the

early stage of crop growth (33). Compost should not be

applied repeatedly throughout the growth season (33) and

should not be applied before harvest (15). Human feces and

urlne do not produce much humus, therefore repeated

appl ications can cause the soli to become compacted, thereby

inhibiting proper root devebopmerit. Night soi 1 compost should

be used along witk other manures (23).

16



6.1.3.2. Uhere:

Compost sheuld not be applied to roet er low—lyine

vegetables (those vegetab les that Iie en the ground) er te

crops eaten raw (12k 35, 21). Furthermorei roundworm egg

survivab on crops (44, 14) and in soils exceed the growing

time of the foblowing vegetables: raddish, spinach, cucumber,

carrot, potato, tomato’ cauliflower and Held beans (21). All

homeowners in the town of Khokanaa stated that they planned to

use the sulabh compost en the forementioned crops, theretore,

health education information is needed during the post

implementation phase of this type of sanitation intervention.

Compost would be best suited for fruit trees (since the

fruit is never in contact iuith the soil), crop; that have a

longer growing season than the previously menticned

vegetab les, or en these crops that are wel 1 cooked before

consumption. However, there is no dear epidemiological

evidence of disease risk from crops eaten cooked ~r those not

used for human consumption (12). Therefore, care must elways

be taken to avoid transfer of worm eggs from the fieldworkers

to these who prepare the foed in the home (16) by thorough

rinsing of hands and vegetables (15).

6.2. ~ Poorly used and maintained latrines

can actually increase transmission of disease (15).

6.2.1. Ensure continucus latrine function:

6.2.1.1. ~

It is imperative that the Y—junction (point of connect ton

between the drain from the squatting pan and the drain; to the

the two receiving pits) be properly sealed off to the pit

currently not in use. Man>’ existing sulabh latrines were

17



tound to be inadequately maintained in this respect. The

consequence of an improperly sealed Y—drain is that both pit;

fill up with fresh night soil simultaneously. Uhen this

occurs the latrine must be either put out of use for several

years whi Ie the pit content; decompose, or fresh night soi 1

must be handled and removed from one of the pit;.

6.2.1.2. 1.Jaterseal and drain;:

Demonstrations of procedures used to dear obstructed

waterseals or drain; should be performed during the

implementation phase of the project. Thereafter, technical

personnel should be avai lable in the village to advise and

guide the homeowners when this type of obstruction occurs.

in area; where seasonal waterlogging is a problem, the

pit; should be constructed in such a way as to avoid

disfunction of the latrine during that time. Raising the pit

several inches above ground level will help in this matter

(50).

6.2.2. Health satety:

6.2.2.1.

Flushing after each use should be promoted to avoid drain

clogging, fly and mosquito breeding, and offensive odors

within the squatting superstructure. These canditions will

not only increase the transmission routes of pathogenic

bacteria, viruse;; protozoa and helminth;, but will also deter

people from using the latrine. This is mest important in

term; of young chi Idren since their feces are the mest

concentrated with organisms that can transmit disease (27) and

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

dark (25). Frequently, sanitation interventions are not

successful 1 because chi Idren are not taught to use the

facility (15).

18



6.2.2.2. ~

Lieekly cleaning of the pan area with a handful :1 ~sKes

and a ecrub brush should be promoted in order to eliminate the

accumulation of worm eggs en the moist pan surface. Hookworm

eggs devebop in shady; moist area; and accumulate in dirty

squatting pan; (35) and can be transferred to the home by

flies. Furthermore, ashes will eliminate odors inside the

superstructure and improve the qual ity of the compost (since

the ashes will be flushed into the pit).

Dis infectants and pest icides should not be used te ciean

the squatting pan because they will poison the micro-or~enisms

that carry out the decomopsition proces; in the pit.

6.2.2.3. ~

The slab cover ing the compost pit should make a tight

seal over the whole pit opening to avoid fly and moscuito

breeding and to prevent the escape of odors.

Mest latrines visited had an adaquate seal over the pt.

in one case, however, the homeowner had removed the slab

covers and used them as a thrashing surface for the har\./ested

wheat drop. Health education during the implementation 0+

these lairines would help to avoid such misuse. Smal Ier sbabs

were much easier to remove than the larger im x 1m slabs used

initial 1>’.

19



7. LIMITATIONS OF THIS STLCY:

7. 1. ~

The major 1 imitations of this study were the small riumber of ~‘ts

that had been previously filled and sealed for campostirigi and the

scatter of the data collected. Althougk conolusians and recommendatioris

were drawn from collected data and observations, It is suggested that

samplin~ and arialysls of the compost be continued over the next :wo

years so as to uphold or ammend the results and conclusions reached in

this evaluation

7.2 S meJ. 1~jjjp~’

The ~ppl icabi 1 It>’ of this study’s results should be 1 imited to

proje:ts in the middle hill regiems of Nepal. The coritinued sampling

pro9ram should inolude sulabh latrines bui It in the terai.

6. LIM1TAT1~SOF A SLLABI-l.LATRINE I-EALTH IIPACT STLJ~Y’

The ICCDP/B Workshop, »Measuring the Healtk Impact of Uater ~u~ply

and Sanitation” (Bangaladeshi November 1983) conciudes that’

“...the complexity of health impact is
su~k that isolated eftects from
interventjens of water ~upply and/or
sanitation are nearly impossible to
single Out.»

8.1. ~

A review of eleven health impact studies in which helminth

infestation was used as the health status iridicator reveals the

fallowing problem areas (6)’



6.1.1. Confoundingvariaoles:

Cônfounding variables such as nutrition, socio—economic

status, education and general environmental conditions, must be

taken into account when trying to correlate the presence of a

sanitation intervention and the health impact indicator. For

example, an improvement or decline in the overall health of the

population at the time of the study may be due to a simultaneous

change in one or more of the forementioned area;, rather than 4rom

the sanitation intervention in question.

A deworming campaign at the outset of the study nii~ht eed

some individuals to continue the deworming practice uinenever

illness occurs, thereby confeunding the study results.

In the Kathmandu Val ley, mest of the eligible male populat~:n

travel to the city for werk and school ing. Infections obtained

outside the village cannot be differentiated from those occurring

within the village.

It has been documented that the immediate surroundings of the

home present a great health problem especially in terms of the

presence of roundworm eggs in the soil. Rouridworm eg;; surul~e

for more than seven years in soil (15’ 33~ 13). This route :t

infection will persist for at leest several years fel lowing sulabh

i mp 1 ementat i on.

Although these are difficult obstacles to overccrne, they

might be reduced samewhat by selectipn of a representative control

group and/or a large randomly selected population. The

confounding variables should be clearly defined and measured

throughout the study.



6.1.2. Failure to record facility usage:

Defecation practices must be recordedi 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 soils, this infection

route can continue to be viable years after the sanitation

intervention ha; been implemented.
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APFENOIX j: EP!~’FLIN:Fi~CCEDURE8:

1.

Compost samples were taken trom latr:ne pits that had been properl~

sealed off trom the squatting pan effluent. ~fter several modifications the

procedures used are as fol lows:

1.1. Remove soil or other rTiaterial stored on top of slab.

1.2. Remove slab cover trom pit.

1.3. Use a sturdy stick that has been rinsed oft with clean water ~water

that has been filtered through a thickness of cotton to remove eces)

1.4. Penetrate at least f ive inches below the surface and move the stick

around a smal 1 area.

1.5. Bring up a small quantity of compost and place into a thorcu9hi

rinsed container. Sten 1 ization is not necessary for m!crcscop’c

analysis of roundworm eges.

1.6. Make field measurements.

2.. Field measurem~nts:

2.1. Immediately measure temperature of the sample with a thermometer.

2.1. Measure pH of the sample with pH pa er.

3. Field observations:

3.1. Note the color, consjstency and odor of the compost.

3.2. Note what is used to clean the squatting pan, and how often.

3.3. Note compost time.

3.4. Note soil conditions and waterlogging tendencies.
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PPPPEND LX 2. LASORATORY NETH000LOGlES:

2. 1. ~

2.1.1. Lleigh an empty crucible that ha; 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. = (5)

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

2.1.4. After 24 hours, remove from the even and cool in e

des;icator. Re—weigh. = (C)

2.1.5. Percent moisture =

(S) — (A) X 100

2.2. ~

2.2.1. Roundworm eggs:

Roundworm e~gs were selected oecause of their prevalence in

the population, their survivablilty relative to all other enteric

pathogens, and the ease in which they are detected and counted.

2.2.2. Coliform bacteria:

Coliform bacteria were rejected as an indicator organism

because they die before roundworm eggs (15~ 33, 21), turbidity of

compost samples suppress the gas +orming ability of the celiform

organisms in the NPN test and dogs the filter; of the NF test’ and

high populations of other micro—crganism; present in the compost

suppress coliform growth (33).
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2.3. ~

2.3.1. P~::edures:

2.3.1.1 Lleigh dry, clean bottie. = (A)

23.1.2. Add portion of sample.

2.3.1.3. Re—weigh. = (S)

2.3.1.4. Sample weight (S) = (S) — (A)

2.3.1.5. Mix with as little saline water as possible to

produce a slurry that will aHow one drop or the mixtre to

flow Out of an eye dropper onte a microscope slide. Note the

volume of saline water used = (V)

2.3.1.6. Put one drop of the mixture (0.05 ml) onto e

microscope slide and cover with a cover slip.

2.3.1.7. Scan the entire si ide under 100X power.

2.3.1.6. Use the criteria listed in section 2.3.2. to

determine rourdworm viabi 1 ity. Note the total number 0+ e~

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

2.3.1.9. Live eggs per gram of compost =

2.3.1.10. Percent kill =

(T) - (N)

(T)

___�NL_ x SS21
(0.OSmI) (S)

x 100

nç



2.3.2. ~

2.3.2.1. Live eggs:

Living roundworm eggs have the following caharacteristics:

—oval shape.

—approximately 60 x 45 micron;.

—gr~/white, yel low/brown or yel low/green

—may be decorticated.

—shell is formed by two Dr three oval shaped ring;.

—withFn the shell there is a round egg celI.

—crescent shaped transparent space; at each end between egg cel l and eg~

shell, sometimes as thin as a line.

—multi—cellular stage shows overlap of similarly shaped cells within egg

cel 1

—larval stage is in the shape of - S, 6~ 6 or 2.

2.3.2.2. Dead eggs:

Dead roundworm eggs have at east one of the following

character i si i c;:

—both sides of the egg cell are closely connected to the egg shell. No

vis ible space.

—one side is di lapidated and forms a crack.

—va:uole present in the crescent shaped space regardless of number er

s i ze.

—both of the crescent shaped spaces are filled with granular celis.

Granules are distributed unevenly and there is rio space.

—circular spaces appear inside the cell.

—spotted granules inside the egg cell are not dear, or mixed with celi

f’ruid, look turbid and coagulated and fill up the whole egg shell.

—egg ceil is contracted.
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