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ABSTRACT

The stud y aims to evalu ate the efficac y o f two s eed dressin g methods: ea rthworm poop tea and

Celest Top, a commercial artificial seed dressin g. Earthwo rm poop tea, a natural and organic

fertili z er, enrich es soil h ealth and supplies essen ti al nutrients for plant growth. C elest Top, a

s ynthetic s eed d ressin g, c ontains predete rmined nu trients an d gro wth sti mul ants. The ex periment

will involve treating se e ds with either method before pl anti ng them in a natural sett ing. Th e

ex periment was conducted in a randomized complete block desi gn. Genstat software 7 t h addit ion

was used in the anal yses of the results. The result s will offer insights into the potential advanta ges

of natur al f ertili z ers ver sus s ynthetic produ cts in fosterin g pl ant growth and d evelopment. In

gen eral C el est top perform better than earthworm  poop tea in in gro wth of f ield beans.
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1.1  Backgro und

W ater is natural resour ce on the planet ea rth. All li ving cr eatur es, including plants and animals,

require it to survive. Approx im atel y 70% of the available land is comprised of it . According to

Ta ylo r and Fran cis (2008), just 3 percent of them are safe to eat, while the other 67% contain high

amounts of contaminants that make them unsafe. The growin g world po pulation is causing an

annual incr eas e in the r ate of w ate r us e. In add it ion, the demand for fr eshwater is fu eled b y

overex ploitation, urbanization, and seasonal climatic changes. The demand for the li mi ted suppl y

of clean wate r will caus e prices fo r wat er to rise, which will raise op erati o nal ex penses in man y

sectors and a gricultural f ields where lar ge quanti ti es of water are uti li z ed ex tensivel y— wate r is

necessa r y for plant d evel opment (Anil Kuma r et a l, 2023). It is a necessar y component of sev eral

ke y pro cesses, includin g photos ynth esis. W ater is Agricult u re, and wi thout it , there is no

production because all plants depend on water to carr y out their ph ysiological proc ess. In

agriculture, plants to transport chemicals and nutrients to their s ystem for specific functi ons can

use water; ther efore, it acts as a  transport mediu m. The water from soil moves through vas cular

tissues and is absorbed u p unti l i t  reaches it s final desti nation.  It c an be  either leav es or stems.

A bean is seed that belongs to the Fab ace ae f amil y o f le guminous plants. However, nume rous

economicall y significant species can be found i n several gen era withi n the famil y, the gen era

Phaseolus and Vi gn a bot h contain multi ple well -k nown bean speci es. Bean s are utilised in cookin g

all throughout the world, whether the y ar e fresh or dried, and are hi gh in protein, moderate in iron,

thiamin, and riboflavin ( F aba Bean Improvement, 2 012). The majorit y of b ean t ypes grow as eit her

climbi ng plants or up righ t shrubs, although a f ew s ignificant cultivars have an intermediate shape.

For harvesti ng immature seedpods, artificial supports are required wh en cultivating climbi ng t yp es

(Biddle, 2017 ). Th e imm ature pods of different v a rieties va r y si gnificantl y i n terms of siz e, shap e,

color, and fibrousness or softness. Moonst one Fine beans are a cultivar of the common bean

(Phaseolus vulgari s L .), which is nati ve to the Americas but has been intr oduced to man y parts of

the world, includin g Ea st Africa. Th e comm on bean is a n im portant cr op in man y countries,

providing a sourc e of protein, fiber, and other nutrients. The int roduction of thi s bean variet y to

East Africa is  said to have occurred in the earl y 1990s when the Ken ya Agricultural Research

Insti tut e  in  coll aborati o n  with  the  International  Center  first  tested  the  variet y  for  T ropical
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Agriculture.  The  v ariet y  was  specificall y  d evelop ed  for  the  East  Af rican  market  and  was  b red  to

have a sw eet, tende r flav or and a lon g shelf lif e.

Fine b eans qui ckl y gain ed popularit y amon gst fa rmers and consume rs in East Afri ca, and sinc e

have become a m ajor cas h crop in the r e gion, prov idi ng a sour ce o f income and nutrition to man y

smallhol der farme rs. The success o f thi s variet y o f beans is la r gel y due to its high yields, diseas e

resistance, and ex cellent flavor and tex ture. The v ariet y has also b een pro mot ed b y or ganiz ations

such as the Alli ance for a Green Revolut ion in Africa (A GRA), which ha s provided support to

smallhol der farm ers to in crease their production and improve their li veli ho ods. However, the crop

is vulnerable to pests and diseases, which c an sign ificantl y reduc e yi elds an d qualit y. To mi ti gate

these challen ges, farmers tend to rel y much on the use of pesticides, therefo re the use of inorganic

pesticides has b een linke d to environmental and h ealth con cerns. Organi c p est control methods on

the other h and provide a mer e sust ainable an d eco - friendl y approach to pest control and

mana gement.

Earthworms a re found in  a variet y of soil t ypes an d make up between 60 an d 80 percen t o f the 

total biomass in t he soil. Their pres ence in the soil  helps t o im prove its ph ysical, chemical,  and 

biological ch aracterist ics  as well  as its nut ritional value, which is essential  for the  growth  and 

health y d evelopment of p lants.  In creased biol o gic a l resistance in c rop plants, the releas e of 

nutrients from broken do wn or ganic matte r in the  soil , the secretion of plan t growth hormon es, 

the gro wth of  "nitrogen-f ix ing and phosphate solubili z ing" bacte ria, and so il  fragmentation all 

help to im prove crop productivit y (Sinha, 2011).

1.2  Probl em statement

The continuous increase in human population across the globe has mad e farmers use inor ganic

pesticides as a tactical w a y of produ cin g hi gh yiel ds; however, ino r ganic p esti cides contribut e too

man y ne gati v e impacts, which include soil acidit y, poor shelf life of be ans, and high cost of

production together with compromised nutritional value and content. The us e of or ganic pesticides

tends to counter these drawbacks b y increasin g soil -buffering capa cit y, r edu cing production costs,

at the same time, securin g nutritional value and content of beans. Howev er, due to various sources

of or gani c p esticides, li ttle is known about th e si gnificance of each sp ecific source con cernin g it s

contribution t o im proving bean  growth  and  yi eld components.
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1.3 Jus tification

W hen appl yin g pesticid e s, always pick a  produ ct that will address your pro blem while posi ng the

fewest thr eats to the envi ronment and non -tar get s pecies ' h ealt h. B y d estro ying not onl y th e ta r get

pest(s) but also bene ficial species, you can help ke ep over all pest pressure l ow. Howev er, i f man y

pest species a re present,  selective soluti ons ma y n ot provide compl ete pest  control.

1.4  OBJECTIVES

Main ob jective
To determine the effects of Celest top and earthworm po p te a on field b ean producti on and qualit y.

Sp ecif ic objectives
i. To determine the effect of earthworm poop tea and celest top on the stem height of the fine

beans.

ii . To count the number o f leaves obtain ed b y using worm poop tea and  celest  top when seed 

dressing b efore planting.

ii i. To  anal yze  the  ef fect  of  poop  tea  and  C elest  top  on  the  germination  percenta ge  of  fine

beans.

iv. To observe the d e gree of pest i nfestation t wo week s after an  emer genc y.

.

1.5  Hypothesis

i. Organic and ino r ganic p e sti cides effect on the  gro wth of fine beans.

ii . Organic and ino r ganic p e sti cides do not effect t he  yi eld of  fine beans.

1.6  Sig nificance of study

I. To determine which t yp e  of seed dr essing p romotes better seed  germinatio n.
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II. To  assess  the  im pact  of  or gani c   and  artifici a l  seed  dr ess ing  on  pla nt  growth  and 

development.

III. To  compare  the  effectiv eness  of  or ganic  and  arti ficial  seed  dressin g  in  p r otecting  s eeds

from pests and diseases.

IV . To  evaluate  the  environ mental  im pact  of  or gani c  and  a rtificial  se ed  dres sing  on  soil  and

water qualit y.

V. To  understand  the  pote nti al  benefits  of  usin g   organic  se ed  dr essing  i n  sust ainable 

agriculture.

V I. To anal yze th e cost-effec ti v e n ess of or ganic  and artificial seed dressing for farmers.

V II. To  investi gate  the  pot enti al  health  effects  of  cons umi ng  crops  grown  from  seeds  treat ed 

with orga nic or artificial  dressing.

V III. To assess the lon g-term e ffects of o r ganic  and artif icial seed dr essing on soi l fertili t y 

IX . To determine the shel f life of seeds tr eated  with organi c and a rtificial dressi ng.

X. To  provide  scientific  evi dence  fo r  making  info rm ed  decisions  about  the  use  of  or ganic  or 

artificial seed d ressin g in  agriculture.
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CHAPTER 2

2.0  Literature review

2.1 Introduction

This chapter int ends to highlight the wo rk that ha s alread y be en done b y o ther research ers, their

perspectives, and effectiv e contributions in the co mparison of a rtificial and or ganic s eed d ressin g

chemicals in a gricult ural  inst it u t e s.

2.2  Bi ology  of earthworms  poo p tea

Earthworm  tea  is   produ c ed  insi de  a  compost  digester  with  earthworms.  Co mpost  digest er  is  also

known as “J ati” structure. Biodegradable materi als are us ed to p repare th e sol uti on. The e arthworm

pop tea has man y functio ns other than or ganic see d dressing chemic al. It ca n be used as an organic

fertili z er. Gin ger and garlic r esidues a re ex cl uded in r aw mate rials b ecause the y kill the

earthworms inside the digeste r. It is ver y importan t to know other materials that are h armful to the

earthworms. Th e main e ssence in the production of earthworm te a is to k eep e arthworms ali ve.

Materials like plasti cs, which are biode gradable, ar e also ex cluded because t he y do not deca y easil y

(Merrill , 2015).The earth worm soup is p roduced in 2 months depending wi th t emperature and the

nature of raw mate rials that have been used.

The  composter  is  made  up  of  6  cham bers  (1 -6)  and  small  holes  are  pres ent  which  conne ct  all

chambers.  Th e  first  ch am ber  or  chamber  one  is  wh ere r aw  mate rials  are  f ed  in  bulk y and  w ater  is 

introduced to fa cilitate faster decomposition.

Table 1:characterist ics o f jati  digester

Pro cess f actor

C:N ratio of  w astes

in itial p article size

Moisture cont ent

Oxygen

Values

25:1 to 30:1

10 to 20mn

80 to 85% (limi ts 60% to 90%)

Earthworms maintain a er obic respiration
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Temperature

pH

salt content of  w astes

the a u thor

2.3 Ecology of Earthworms.

150C to 250C

>5 and <9

Low :  < 0.5%

Figu re  1 :  The  JATI  structure  source:  ta ken  b y

Accordin g to Edw ards et al. (1996 ), earthwo rms h ave a bod y th at is  divi de d int o mi nute sections

and or ganiz ed li ke a tube . The bod y is reddish -b ro wn in colour and features a bla ck li ne o f blood

vessels on the dorsal side and genital openings o n the ventral side. Earthworms are an ess ential

creatu re in a griculture an d are known as soil en gi neers. Th e y maintain the soil 's ph ysicoch emical

qualiti es b y converting organic w aste and biode gradable materials int o nutrient -rich p roducts.

W hen the y emer ge from t heir burro ws, the y deposi t faeces (v ermicast) on the surface, functionin g

as a buffer and havin g a  high content of readil y a ccessible N, P , and K for plants (Karaca, 2006).

Humic acids and plant gr owth hormones found in vermicast can h elp increase a gricultur al yi elds

in both controlled and wild habitats.
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Fig u re 2  Earthworm structu re Clive  A.  (Edwards and Bohlen, 2010 )

1  post erior 

2  segments 

3  cli tellum 

4  anterior

5  The clitellum,

A glandular tissu e  found in se gments 14 -16 of an adult e arthworm, h elps i dentif y th e mout h and

tail ends. The cli tellum is divi ded into three segm ents: preclitellar, clitella, and post clitellar

Bec ause th e y hav e both male and female sex or gans, earthworms a re h ermaphrodites. Fou r pairs

of spermath ecal apertu res are found in se gm ents 5 -9, a female genital por e in se gment 14, and a

pair of male genit al por e s in segment 18. The ear thworm's bod y is compo sed of S -shaped setae

that help in mobi lit y. S et ae are found in all segments save the first, last, and clitellum (Edwards,

1998).

2.4 Earthw orms suitable f or ver mico mpos tin g (produ ction of  earthw orm poop tea ).

Epigeic e arthworm sp ec ies ar e dist inguished b y their inhe rent c apa cit y to coloniz e waste and

consume, di gest, and a ssi mi late organic subst a nces at rapid r ates. Th e earthworm that c an

withstand a broad ran ge of environment al conditi ons has short life c ycles, high p roductivit y rates,

and enduran ce and tol er ance fo r handli n g. Accor ding to ce rtain res ear ch, environmental fa ctors

influence the  form ation and growth of e arthworms . Epigeic e arthworms a re relativel y resistant of

environmental conditions. However, these ea rthwo rms have precisel y d efin ed toleran ce ran ges o r

limi ts  for  environmental  elements  such  as  moisture,  temperatur e,  and  othe r  subst ances.  If  these
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restrictions  are  surp asse d ,  the  earthworms  ma y  r elocate  to  more  approp riate  z ones  in  the  trash, 

abandon it, or die, r esulting in the w aste bein g di gested ex tremel y slowl y.

Table  2 : optimal co nditions for breeding  earthworms in b reeding  boxes

Cond ition s

Temperature

Moisture cont ent

Oxygen

pH

Salt content

Sou rce: (Chan 2001).

Requ ire ments 

15 to 20 oC

80 to 90%

Aerobics  

5 to 9

Low;  <0.5%

2.5  Effects  of earthworms  on soil  fertility, plant growth, and  heal th.

Fertili t y is one o f the ma n y soil proc esses  in whic h  soil structure has a si gnificant effect.  B y 

creati n g humus, weatheri ng minerals, and combini ng them to cr eate st able aggre gates that  are 

deposited on the soil's su rface or inside the soil pr ofile, earthwo rm’s aid in  the structure and 

development of soil ( Le  Ba yon et  al., 2002). Bu rrowing is influenced b y se veral beh aviors of 

earthworms, includin g fe eding, respondin g to dro ught or low tempe ratur es , avoidi ng pr edators, 

and suppl yin g ox ygen to  the soil . The form of a po re chan ges dep ending on  the eco lo gical  group 

of earthwo rm. Under t emperate  and tropical soi ls,  earthworm bu rrowin g an d casting op erations 

gen erall y prevent soi l erosi o n ;   in t emperate region s, anecic  earthwo rm casti ngs increased soil 

roughn ess, which w as rei nforced b y o r ganic  waste s, cre atin g "middens " that reduced sur fa ce 

runoff (Le  Ba yon et al. 2 002). Mechanisms media ted b y soil m icrobes  are r esponsible for SOM 

breakdown  and mineralization. Accordin g to  Brow n et al. (2004), earthworm -induced chan ges in

soil  ph ysi cochemic al pro perties in clude the bioco ntrol of pests and parasites, stim ulation of 

s ymbionts, and the produ ction of plant growth regulators through mic robial  sti mul ation, which 

are some of th e mech anism s invo lved in interactions  wit h other or ganism s. C hanges in soil 

porosit y and  a ggregati on also affect pl ant wate r an d ox ygen  ac cess, whe re a s gr eater SOM 

mineralization enhances  nutrient availabilit y.
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2.6  Effects  of cultural  practices on  earthworm communi ti es in cropped fields .

Numerous studi es have demonstrated that earthworm diversit y and ab undance are lower in

agricultural fields than in uncropped soil s (Pei gne et al. 2009), and th at earthworm abundanc e is

higher in perman ent pas tures than in annuall y c ropped a groecos ystems. It is well known th at

cultural pra ctices hav e an im pact on earthworms in a gricultural fi elds (Chan 2001; R oger -Estrad e

et al. 2010) Till age, crop rotation, usage of or gan ic fertili z ers, and pesti cide use are the cultural

practices most fr equentl y noted for their influence on earthworm populatio ns. The sens it ivi t y o f

earthworm populations to the frequenc y of ti ll age is highlighted b y Iv ask et al. (2007). Till age

affe cts earthworms in a n umber of wa ys (Chan 20 01; Curr y 2004; Ro ger -E strade et al. 2010 ). Th e

most direct effect is the mechanical harm that earthw orms do to ti llage tool s or soil clods that ar e

moved during till a ge, w hich can r esult in bodily ha rm or even d eath. B y for cing d eep -livin g

earthworms to the soil 's surface, ploughin g c ause s soil inversion, which ex poses earthworms to

predators. A ccordin g to Birkas et al. (2004 ) and Rosas Medina et al. (201 0), conventional ti ll age

(ploughin g and second ar y till a ge operations) destr o ys ea rthworm burrows, removes the insul ating

la yer of li tt er, modifies the availabilit y of or ganic matter due to crop residue bu rial, and modi fies

the ph ysical cha racterist i c s of the soil, including temper ature, moi sture , and structure. The

earthworm population is negativel y im pact ed b y s oil compacti on, which can happen when moi st

soil s are farmed. As a res ult, the earthwo rms avoid compacted z ones and p e rish from c rushing b y

machiner y (Capowiez et al. 2009; Larink and S chrader 2000). Earthwo r ms ma y b reak do wn

organic m atter mor e quic kl y than other composts, resulting in the rele ase of nutrients that promot e

the growth o f fin e b eans. The nutrients p roduced in the soil also help plants grow b y givin g need ed

raw mate rials for the  formation of nucleic a cids.

2.7  Predators, parasites, and patho g ens of earthworms

In  addition t o being pre yed upon b y s ever al speci es of beds and  animals, c en tipedes, and ants, 

earthworms are also susc eptible to numerous infec ti ons, parasit es, including internal par asites 

such as nematodes,  fl y l a rvae, and p rotoz oa (Stirling, 2014).  Ba cteria like S pirochaeta sp.  and 

Bacil lus s p., as w ell as fu ngal p athogens (Sa tch ell , 2012) parasitiz e earthworms. P rotoz oa can be 

found in various parts of  the earthwo rm's bod y, in cludi ng the  alimentar y tr act, bloodst reams, and

seminal vesicles.
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2.8  Field beans

2.8.1 Impor tance of f ield  b eans

The S eed of the common bean ( Phaseolus vulgaris L.) is used for human food but can occasionall y

be fed to li vestock (Biddle, 2017). The y a re cons umed fresh or can be dri ed and processed int o

value addit ion. In human s, it has man y health b en efits. It cont ains fiber tha t slows down the level

of glu cose absorption in si d e  the bod y and fibe r assists in the movement of food in the gut and

prevents di sorde rs like c onst ipation. It contains vi tamins, which assist i n  fightin g against diseas es

and other external inf ecti ons (immune boast). Environmental l y, beans hav e a positi ve impact; the y

form a s ymbioti c relation ship with bacteria and fix nitrogen in the soil . Bacteria fix nitrogen, which

is found in the roots of t he beans. Fix ing nit ro ge n b y bact eria is b enefi cial to the envi ronment

because f ewer a gricultu ral fertilizers are applie d. Agricultur al fertilizers (containing nitrogen

compounds) c ause soil a cidit y, whi ch the r efore k il ls soil , engineers (earth worms). In addition,

beans captur e carbon in the atmosphere which is  an im portant aspect (carbon seq uestr ation)

because thes e gases when the y in crease in the atmosphere deplete the oz one la yer and glob al

warming o ccurs (Munn, 2013). More so field beans reduce soil erosion because the y have bro ad

leaves that provide sh ed  and the y ar e bush y the y reduce w at er loss f rom the soil b y ev aporation.

2.8.2 Nutrition al content of  f ield b eans

Ta ble  3 : Nutritional content  o f f ield beans

Nutrient

Protein

Carboh yd rates

Dietar y fiber

Ir on

Fat

Potassium

content

23.58 g

60.01g

24.9g

8.2mg

0.83g

1406mg

Sourc e: Uebersax and Saddiq, 2012
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2.8.4. Macronu trients  r equ ired
Beans  requir es  a  fertili z er  with  a  hi gh  ratio  of  ni trogen  (N)  to  potassium  (K)  to  phosphorus  (P)

(Santos et al. 2016).

Table 4 macronutrients requir ed for field bean growth

Nitrogen

Phosphorus

Sulfur (S)

Calcium

Magn esium

200-300 kg/ha

50 kg/ha,

20-40 kg/h a

50-100 kg/ha

20-40 kg/ha

Source: Hossain et al  20 22.

2.8.5 Soil requirements

Accordin g to  Biddle,  (2 017),  the  soil  pH  of  f ine  beans  ran ges  from  6.0  to  6.8.  Fine  beans  r equir e

consistent soi l m oist ure, especiall y durin g flow eri ng and  pod development.  Optim al temperatures

for fine bean growth ran ge f rom 18 -24°C (64-75). Ever y soil is unique in terms of it s chemical,

biological, and ph ysi cal properties but for b eans ( Phaseolus vulgaris ) to grow the y r equire both

major nutrients and mi no r nutrients to grow and p roduce. Th e major nutri e nts are NP and mi nor

nutrients include. The opti mum soil pH for Beans is 6.8. pH ranges from 6.0 to 6.8 (slightl y acidic).

Lime recomm endations a dvice is  over 7.5 t/ ha, it is good practice to appl y t he li me over 3 yea rs.

This helps avoid too much li me ap pli ed at an y on e ti me, which can lead to boron and manganese

deficienci es.
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CHAPTER 3 
3.0  Materials and Methods

3. 1 location of  the f ield experi ment

In the Che gutu District of Mashonaland W est Provi nce, Nutri farm (NF) on th e Harare -N gez i Road,

28km from Bulaw a yo R oad was the sit e of the ex periment. 18° 1' 42 " South and 30° 22' 24 " Eas t

are the loc ation's geogra phic coordinates (Selous Google m ap). Around 12 62 metres are thou ght

to separate the ground from sea level. In addit ion to an average yearl y t e mperature of 24°C, the

region re ceives 700–105 0 mm of rainfall. W it h a pH ran ge of 6.2 –7.6, it i s renowned for it s r ed

sand y-lo am soils (A grite x , 2015).

3.2 Exp erimental design

The ex periment was set up using a randomized block design with a 3 b y 6 facto ri al. Three

treatments total —three r eplications of each — wer e used in the arran geme nt. First, the area w as

treated n e gativel y usin g  natural cir cumst ances. N ex t, a s ynthetic pesticide called Celest Top wa s

applied to the  fine be an seed dressin g and ea rthwo rm poop tea was used as the second tre atment.

Six beds have n atural the rap y (neither poop t ea no r Celest Top), six more h ave Celest top, and six

more have poop te a. There were ei ghte en beds ov erall.

EXPERI MENTAL PROCEDURE

3.3.0 AGRONOMI C  PRACTICES 

3.3.1 Lan d  p reparation

A  hand  hoe  was  used  to  clean  the  ground.  To  le ssen  the  possibil it y  of  t he  ex perimental  field

becoming home to pests, all weeds, and other detri tus were eli mi nated. Since ox ygen is necessa r y

for germinati on, the soil was ex cavated to promote a eration and increase the germinati on

percent a ge. To cr eate a  f ine soil tex ture and bre a k up tin y clods, a garden harrow was uti li z ed.

Using a garden li ne, hoe, and tape measure, twelv e 1 x 2 m plots were made . Beds are spaced one

metre ap art from on e an oth er and two metr es ap a rt from on e anoth er. Sinc e seeds ar e so aked for

around ei ght hours befo r e planting, pre -irri gation was im plemented in the field to keep the soil

moist for easier se ed plan ting and to lower th e soil t emperatur e to avoid see d burn.
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3.3.2 Fertilizer Application

Ex cept for the negative c ontrol, which is in a  natural setting, all treatments receiv ed both organic

and inor ganic fertilizers. The base d ressin g was co mpound C, and the top dressing w as ammonium

nitrate. Two weeks afte r the emerg enc y. Thr ee grams of ammonium are spra yed on each plant

station during the first two weeks. After a  fortni ght, 5 grams ar e spra yed per plant station due to

the plant 's increased dr y matter and the n eed for m ore nitro gen to produ ce n ucleic acids, which are

in char ge of protein m etabolism. Since the y s uppl y tra ce elements like boron, z inc, and

mol ybdenum—, which a re essential for plant ph ys iol o gical processes — quick start and quick

gro wth, treatments a re ap pli ed to fine beans e arl y on.

3.3.3 Plan ting

In row, spacin g w as 10 cm and inter-row w as 50cm, which makes 40 seeds planted per bed (1m b y

2 m bed. The  ni ght before planting, the s eeds are soaked in ea ch tre atm ent, and natural control is

soaked in pu re water to f a sten the pro cesses of germi nati on. The seeds were placed in e ach m arkin g

plant station and the seeds were covered with fine soil . A small stick is used to drill plant stations

of fine beans (2cm t o 3 c m deep).

3.3.4 Pes ts and  Diseases Control

Pests  and  diseases  in  fine  beans  were  man a ged  using  cultu ral  control  appr oaches.  Hand  we edin g

was done to r emove we e ds that att ract and h arbor bugs, which c an lead t o il lness. W eeds were

burned to stop the spr ead of illnesses, whi ch also h elped to elimi nate pests li ke semi -loope r aphids

and cutworms. Organic mix es were cr eated and u sed to treat fungal rust an d other pests. Aloe Vera

was blended with neem leaves, wate r was added t o promote the chemical reaction, and the mixture

was seal ed and stor ed a naerobic all y for two we eks. The concoction w as then spra yed onto the

beans. Alo e V era succes s full y eli mi nates fun gal diseases. Anoth er blend i ncluded garlic, gin ger,

and chili residues. Molasses was eventuall y add e d to thi s combination, functioning as a bindi n g

agent throu ghout.

3.3.5 Weedin g
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Hand w eedin g is used to remove we eds from the field and limi t  competit ion betwe en plants and

weeds fo r resour ces li ke water, ai r, sunshi ne, an d space. H and hoein g w as frequ entl y us ed to

remove t enacious plants such as runne r grass. S o me weeds w ere burnt, w hil e others were utili z e d

as mul ch to reduce wate r loss from transpirati on. No herbicides w ere use d on an y o f the beds

during the tri al.

3.3.6 Harvesting of  f ine beans an d storage .

Harvestin g was conducted from da y 55 up to da y 65. The fine beans are ha rvested in two stages.

The first sta ge is wh en th e y have green pods (gree n beans) and secondl y, at ph ysiolo gical maturit y

when the pod is full of se eds insi de the plant loses about 85 percent moi sture. Due to op erational

ex penses, most people pr epare to harvest green b e ans. Fine b e ans a re h arvested using h ands and

careful handlin g is requir ed because the pods can break easil y. S mall baske ts were us ed to collect

beans from the  field. A s mall cold room was used  to st ore beans.

3.4  Data  collection  and measurements

3.4.1 Plan t height

The  heights  of  the  plant s  were  measur ed  from  t he  ground  lev el  to  the  end  of  the  top  leaf.  A

measurin g tape was used to measure the twelve randoml y sel ected plants in each bed. Data on the

plant was colle cted at two -week intervals.  T he measur ements w ere in c entimeters. The

measurements of the pla n t  were taken 4 times a t  two weeks intervals until the plant reached

maturit y ( gr een b eans).

3.4.2 Numbe r of  plan t leaves

The number of  plant le av es was  counted  from  the  12 (each p er b ed)  randoml y sele cted  plants and

their avera ge w as ex pressed as the number of pl ant leaves at fou r -week inter vals from germination

to harvesting (week 8).
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3.4.3 Pes t in f estation
E ye observ ation is condu cted to measu re the differ ence in th e levels o f pest i nfestation on diff erent

treatments. A scale is formulated measuring f rom zero up to seven. Zero m eans no pest infestation 

and seven is t he hi ghest r ate of pest i nfest ati on. The scouti ng is done  at two -week inte rvals.

3.4.4 Germination  percentage
Germination  was  obse rv ed  b y  counti ng  s eeds  fr om  each  plot  that  were  grown  and  those  that

germinated.  The  formulae  of  germination  were  us ed.  It  is   a  fracti on  number  of  seeds  germinated

total number of seeds tha t were grown multipl ied b y 100

3.5 Data analysi s method s
Anal ysis  of  the  r esults  was  done  using   the  Ana l ysis  of  Vari ance  ( ANOVA)  model  using  the

GENSTAT  17t h  edition  computer  pa ckage.  S igni ficant  diff eren ces  (P <0.0 5)  amon g  tre atments

were s eparated usin g the  Least S ignificant Differe nce ( LSD),
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Chapter 4 
4.0  Resul ts

4. 1 Ste m height

4.1.1 Effects of dif f erent treat ments (Celest top, earthwor m poop tea, and natural cond itions) 
on f ield beans stem heig h t at two w eeks .

All t reatments had a significant effect (p < 0.05) on field bean stem height after two weeks. The re

was a signi ficant dif ference (p < 0.05) b etwe en t reatments Celest top and natural condit ions. No

significant differen ce (p < 0.05) was observed bet ween treatm ent Celest top and natural conditions

in st em height durin g the  first t wo weeks a fter  emer genc e.

Table 5: the stem hei ght at two weeks on dif fer ent treatments .

Treatments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Stem height in cm ( at tw o weeks)

10.867 b

13.333 a

10.450 b

11.550

3.1

0.4482

0.2074

0.001

Means  followed  b y  the  same  letter  ar e  not  si gnifica ntl y  diff erent.  M eans  followed  b y  different

letters are si gnificantl y di ffer ent.
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4.1.2 Plan t height on w eek 4

All  the  treatments  show  a  signifi cant  diff eren ce  (p<0.05).  Th ere  was  a  significant  dif ference

(p<0.05) b etween Celest Top and n atural conditions. There was no si gnific ant differenc e (p<0.05) 

between  earthwo rm poop tea and Celest Top.

Table 6; the stem hei ght at 4 weeks on dif fer ent treatments .

Treatment

1

2

3

GRAN D MEAN

CV

LS D

SE D

P Value

Stem height (cm) 4  week s

27.82 a

27.75a

24.97 b

26.84 

6.6 

2.213

1.024

0.024

Means followed b y the s ame lett er are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different.

4.1.3 Plan t height on w eek 6
Plant  height  at  six  weeks  indi cates  that  treatment  2  which  is  C elest  Top  shows  the  highest  mean

followed b y earthworm p oop tea. Natur al conditions record th e lowest m ean of stem hei ght in the

sixt h week. C elest Top t r eatment is si gnific antl y d ifferent (P<0.05) from na tural conditions. There

is no significant diff eren ce betw een earthworm p oop tea and natur al c ondi ti ons
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Table 7; the stem hei ght at 6 weeks on dif fer ent treatments .

T reatment s

1

2

3

GRAND MEAN

CV%

LSD

SED

P Value

Ste m height  (cm)  6  weeks

36.38 b

40.50 a

35.57 b

37 .45

4.4

2.041

0.945

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  (p<0.05)

4.1.4 Plan t height on w eek 8
Celest  Top  treatments  show  the  highest  mean  on  the  final  week.  Natural  condit ions  record  the

lowest mean of stem height. There is a signific ant differen ce (p< 0.05) betwe en treatm ent 2 (Celest

Top)  and  earthworm  po op  tea.  Th ere  is   no  signi ficant  diff eren ce  (p  <0.0 5)  between  e arthworm

poop tea and natur al con dit ions.
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Table 8: the stem hei ght at 8 weeks on dif fer ent treatments

Treatments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Ste m height at 8 w eeks

46.13 b

49.68 a

45.75 b

47.18

3.0

1.779

0.824

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are  signifi cant  different  (p<0.05)

4.2  Number of leaves

4.2.1 Effects of dif f erent treat ments (Celest top, earthwor m poop tea, and natural cond itions) 
on f ield bean's number  of  leaves at tw o w eeks .

Celest Top records the h ighest me an of th e numb er of l eaves and natu ral conditions records th e

lowest mean of the nu mber of leav es two wee ks after an emer genc y. There is no si gnificant

differen ce (p <0.05) bet ween ea rthworm poop tea and C elest Top. Natural treatment shows a 

significant dif ference  (p<0.05) with Cele st t op.
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Table 9 Showing numbe r  of leaves  at 2 weeks on  different t r eatments .

Treatments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Numbe r of  leaves at 2  w eeks

6 a

6.33 a

5 b

5.78

8.6

0.621

0.287

0.001

Means followed b y the s ame letter are not si gnific antl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  (p<0.05).

4.2.2 Numbe r of  leaves on w eek 4
All the treatments show a significant dif ference (p <0.05). Treatm ent 2, whi ch is Celest Top, shows

the  high est  me an  (14.8 3)  followed  b y  earthwo rm  poop  te a  (14.50 ).  T here  was  a  si gnificant

differen ce  (p<0.05)  b et ween  Celest  Top  and  natural  conditions.  Ther e  was  no  si gnific ant

differen ce  (p<0.05) b etw een earthworm poop te a  and Celest Top.
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Table 10: Number of l ea ves at 4 weeks on di fferent t reatm ents.

Treatments

1

2

3

GRAN D MEAN

CV %

LS D

SE D

Pvalu e

Numbe r of  leaves at 4  w eeks

14.50 a

14.83 a

8.50 b

12.61

7.5

1.184

0.548

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  ( p<0.05).

4.2.3 Numbe r of  leaves on w eek 6
All  the  treatments  had  an  effect  (p  <  0.05)  on  field  beans  on  the  number  of  leaves  at  six  weeks.

Treatment 2, which is C e lest Top, gave th e hi ghes t number of le aves with a mean and the natur al

treatment gave the lowest mean in six weeks. There was a significant differe nce (p< 0.05) betwe en

treatments Celest top and natural condit ions. Th ere was no si gnific ant diff erence (p <0.05) betwe en

treatment ea rthworm soup and natural conditions in the number of leaves in the first two weeks

after the  emergenc y of th e plant.
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Table 11: Number of l ea ves at 6 weeks on di fferent t reatm ents.

treat ments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Numbe r of  leaves at 6  w eeks

21.67 b

23.17 a

13.5 b

19.44

4.6

1.106

0.512

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  (p<0.05).

4.2.4 Numbe r of  leaves at week 8
Celest  Top  records  the  h ighest  me an  of  number  o f  leav es  at  eight  we eks  a nd  natural  conditions

records  the  lowest  m ean  on  the  numbe r  of  l eav es  8  weeks  a fter  the  em er genc y.  The re  is  no

significant  diff eren ce  (p <0.05)  betwe en  ea rthwo rm  poop  tea  and  natural  condit ions.  Natural

treatment shows a  si gnifi cant difference (p<0.05)  with C e lest top.
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Table 12: number of le av es at 8 weeks on di fferen t t reatments

treat ments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Numbe r of  leaves at 8  w eeks

26.50 a

30.67 b

20.17 a

25.78

4.8

1.580

0.708

0.001

Means followed b y the s ame letter are not  si gnificantl y diff erent  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  (p<0.05).

4.3  Pest infestation

4.3.1 Aph id
Treatment 3, which is the natural treatment, record s the highest rate o f pest infestation. Celest Top

treatment gave the lowe st mean of aphid infestation. There is  a  significant differenc e (p<0.05)

between Celest top and natural treatm ent. Th ere is no significant differen ce between e arthworm

pop tea treatment  and Ce lest Top treatm ent.

Table 13 Showing number of aphid infestat ion at the week 8
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treat ments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Pes t inf estation at 8 w eeks

9.67 a

7.50 a

16.00 b

11.06

14

1.928

0.892

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  (p<0.05).

4.3.2 Semi lopp er
Treatment  3,  which  is  the  natural  treatm ent,  re co rds  the  highest  rate  of  se mi -lopper  infestation.

Celest  Top  treatm ent  ga ve  the  lowest  me an  of  a phid  infestation.  Earthwo r m   poop  tea  gave  the

second infestation mean. There is a significant diff erenc e (p<0.05) betw een Celest top and natural

treatment. Th ere is no si gnificant diff eren ce betwe en earthworm pop tea treatment and Cel est Top

treatment.

Table 14 Showing number of semi lopper i nfestation at the week 8.
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treat ments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

Semi lopp er inf estation at 8 w eeks

6.83 a

5.33 a

13.00 b

8.50

14.3

1.514

0.701

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signi fi cant  different  (p<0.05).

4.3.3 Whitef ly
Treatment 3, which is the natural treatment, reco rd s the highest rate of whitefl y inf estation. Celest

Top treatment gave the lowest mean o f aphid inf est ation. Earthworm poop te a gave the mean with

is between natural condit ions and C elest Top. There is a significant differe nce (p<0.05) b etween

Celest top and natural treatment. There is  no signi ficant difference betw e en earthworm pop tea

treatment and Celest Top  treatment.
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Table 15: number of whit efl y in festations  at we ek  8

Treatments

1

2

3

GRAN D MEAN

CV%

LS D

SE D

P Value

w h itefly infestation at 8 w eeks

3 a

2 a

7.67 b

4.22

19.2

1.012

0.468

0.001

Means followed b y the s ame letter are not si gnificantl y different  (p<0.05).

Means followed b y dif fer ent lett ers are signifi cant  different  (p<0.05).

4. 4 Germination percentage

There  w as  no  significant  differen ce  (p <0.05)  bet ween  all  tre atments  on  germination  percenta ges

(earthwo rm poop tea, Celest Top and natural conditions) due to several scie nti fic which are to be

ex plained in  chapte r 5. Treatment 1, which is e arthworm poop tea, gave the me an germinati on

percent a ge of 83.7. Cel es t Top gave the hi ghest m ean on  germination with  9.
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CHAPTER 5

DISCUSSI O N 

5.1  Effects of Celest top and earthw o rm poop tea on growth factors

5.1.1 Effects of diff erent treat ments (Celest top, earthw or m p oop tea, and natural conditions) 
on f ield beans stem heig h t at two w eeks .

EPT  is  a  good  source  of  rapidl y  a ccessible  nutrie nts  including  nit rogen  (N ),  phosphorus  (P),  and

potassium (K), which are required for plant development (Ati yeh et al., 2000). These nutrients are

essential for s ever al ph ysiological a cti vit ies, including as photos ynthesis, protein s ynth esis, and

cell divi sion (Marschner, 2012). The readil y avail able nature of these nutri ents in EP T allows for

their rapid uptake and uti li z ation b y plants, lead ing to enhanced growth and developm ent, as

observed in Tre atment 1 with the hi ghest stem height. EPT  contains a diverse communit y of

beneficial microbes, including bact eria, fun gi, an d actinom ycetes (Edw ar ds and Arancon, 2004).

These microb es can enh ance nutrient uptak e b y plants throu gh v arious mechanisms, such as

nitrogen fix ation, phosphate solubil iz ati on, and increased root surface ar ea ( C ompant et al., 2010).

Additi onall y, these mi cro bes can produce plant gr owth hormones, such as aux ins and c ytokinins,

which further sti mul ate plant growth and develo pment (Vesse y, 2003). E P T has been shown to

contain plant growth ho rmones, such as aux ins an d c ytokinins (Ati yeh et al., 2002). Aux ins

promote cell division and elongation, leadin g to increased stem height and root development

(Davies, 1995). C ytokini ns sti mul ate cell division and differentiati on, contri buti ng to overall plant

gro wth and d evelopm ent (Mok and Mok, 2001 ). The pres ence of thes e ho rmones in EP T could

ex plain the observed inc rease in stem h eight in T reatment 1. EPT  c an improve soil structur e b y

increasin g a ggregation a nd porosit y (Edw ards an d Aran con, 2004). This i mproved soil structur e

facilitates bette r wate r in filtrati on and aeration, c r eating a mor e favo rable environment for root

gro wth and nutrient upta ke. EPT is an environm e n t a l l y f riendl y alternative to s ynthetic fertili z ers,

as it reduces the need for chemical inputs and promote s sustainable agricul tural practi ces. Celest

Top,  a  herbicide,  can  s ignificantl y  im pact  plan t  growth  b y  inhibit ing  various  ph ysiol o gical
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processes. As obs erved i n the ex periment, the shorter stem hei ght in the Celest Top treatment

group suggests that the h erbicide mi ght hav e sup pressed cell division and elongation, leadin g to

stunt ed growth. This ef fect could be attributed to several f actors. Celest To p is k nown to int erfere

with aux in activit y, a crucial plant ho rmone responsible for cell div isi on and elon gation

(Grossmann, 2010). B y disrupti ng aux in signaling pathw a ys, C el est Top can hinder c ell growth

and dev elopment, leadin g to the obse rved redu ction in stem hei ght. Cel est Top can also inhi bit

photos ynthesis, the pro c ess b y which plants con vert sunlight int o ener g y (Fuerst and No rman,

2010). This disruption i n ener g y produ ction c an limi t the plant 's abilit y to s ynthesiz e essential

compounds for growth a nd development, further contribut ing to the stunt ed growth obse rved in

the Celest Top treatment group. Cel est Top ma y al so affect the avail abilit y of nutrients in the soil .

B y alterin g mi crobial act ivi t y and soil chemistr y, the herbicid e c an mak e it difficult fo r plants to

access essential nut rient s, such as nit ro gen, pho sphorus, and potassium, which are cru cial fo r

gro wth (Smi th, 2009). This nutrient depletion can further ex acerb ate the growth inhi bit ion caused

b y C el est Top. P lants ex posed to Celest Top m a y ex perience stress, le adin g to th e produ ction of

stress hormones such as eth yl ene (Ab eles et al., 1992 ). Th ese hormones can furth er supp ress

gro wth and development, contributing to the observed reduction in stem height. P lants grown in

natural condit ions a re ex posed to va rious environmental factors, such as te mperature fluctuations,

rainfall patte rns, and sunl ight intensit y. These factors can in fluence plant gr owth and dev elopm ent,

leading to variabilit y in stem height. In natur al c ondit ions, plants compete with each other for

resources such as light, water, and nutrients. This competit ion could have li mi te d the growth of

the plants in the natural conditions treatment, resulting in a shorter stem height compar ed to the

EPT treatment.

5.1.2 Plan t height on w eek 4
The  result s  o f  the  ex periment  indi cate  si gnificant  differen ces  (p<0.05 )  in  p lant  growth  amon g th e

various treatments. Ea rthworm poop tea (T reat ment 1) ex hibi ted the highest me an stem hei ght

(27.82 cm), followed b y Celest Top (ch emical h erbicide). Inte resti ngl y, a  signific ant diff er ence

(p<0.05) was observ ed b etween Celest Top and natural condit ions, s ugges ti ng that the herbicide

had a negative im pact on plant growth. However, no significant differ en ce (p<0.05) w as found

between e arthworm poo p tea and C elest Top. The superior performance of earthworm poop tea

in promoting plant growth can be attributed t o its  rich content of beneficial nutrients and

microorganisms.  Earthw orm  poop  tea  contains  a  diverse  arra y  of  ess ential  plant  nutrients,
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including nitro gen, phos phorus, potassium , and calcium, which a re r ead il y available for plant

uptake (Edwards and Ara ncon, 2004). Additionally, ea rthworm poop tea harbors a rich population

of benefi cial mi croorga nism s, including bacte ria and fun gi, which can enhance plant growth

through va rious mechanism s li ke Nutrient Mobiliz ation, hormone production, and disease

suppression. Microor gan ism s in earthworm poop tea can solub il iz e and mobili z e nutrients in the

soil , making them more accessible to plants (Vesse y, 2003). Mic roor ganis ms can produce plant

gro wth hormones, such as aux ins and cytokinins, which stimul ate cell divis ion, root development,

and over all plant growth (Mok and Mok, 2001). Ben eficial mi croo r ganis ms can suppress plant

pathogens, reducin g the r isk  of disease and promoting health y plant growth . The negative im pact

of Celest Top on plant growth aligns with it s known mode of action as a  herbicide. C elest Top

inhibit s plant growth b y interferin g with aux in activit y, disrupting photos ynthesis, and potentiall y

affe cting nutrient av ailab il it y ( Grossmann, 2010; Fuerst and No rman, 201 0; Smith, 2009). These

effe cts can le ad to reduced cell division, stunted growth, and overall plant h ealth decline. The la ck

of a si gnificant diff eren c e betw een earthwo rm po op tea and C elest Top in terms of plant growth

could be du e to sev eral factors. One possi bilit y i s that the ne gative e ffect s of Celest Top wer e

partiall y offs et b y the positi ve effects of earthworm poop te a. For in stance, the ben eficial

microorganisms in earth worm poop tea might ha ve miti gated the he rbicide's im pa ct on nutrient

availabil it y or disease su ppression. Additi onall y, the specific plant species used in the ex periment

might be relativel y tol er a nt to Celest Top, reducing the observable diff eren ce in growth between

the two treatments.

5.1.3 Plan t height on w eek 6.
The  data  on  plant  h ei gh t  at  six  weeks  reveals  i nter esti ng  insi ghts  int o  the  effects  of  di fferent

treatments on plant growt h. Whil e Celest Top (Treatm ent 2) exhibi ts the highest mean stem hei ght

(40.50 cm), followed b y earthworm poop tea (36. 38 cm), natural conditions show the least mean

stem height (32.13 cm). Celest Top's significantly hi gher mean stem hei ght compared to natural

conditions (p<0.05) suggests a positi ve im pact on plant growth. This al igns with C elest Top's

function as a plant growt h re gulator, promoti n g c ell divi sion and elongati on (Grossman n, 2010).

However, it is crucial to consider the potential long-te rm effects of Celest T op on plant health and

soil ecolog y. Ea rthworm poop tea 's mean stem height, thou gh lower th an Celest Top, is sti ll

considerabl y hi gher tha n natural conditions. This sug gests that earthwo rm poop tea provides

beneficial  nutri ents  and  mi croorganism s  that  con tribut e  to  plant  growth  ( Edwards  and  Ar ancon,
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2004). The la ck of a signi ficant diffe renc e betw e en ea rthworm poop tea and natural conditions

could be due to various f acto rs, such as th e specif ic plant species used or t he potential mi ti gatin g

effe cts of earthwo rm poop tea on C elest Top's negative impacts. The lowest mean stem height

observed in n atural con dit ions highlights the po tential li mi tations of rel yi n g solel y on nat ur al

processes for optimal pl a nt growth. This  unde rsco res the importan ce of ex ploring sustainabl e and

environmentall y friendl y methods li ke earthworm poop tea to enhanc e plant gro wth without

resorting to s ynthetic  che mi cals.

5.1.4 Ste m height at 8 weeks
The  final  week  of  the  stud y rev eals  a  clea r  patt ern  in  plant  growth  across  the  different  tre atments.

Celest Top (Tr eatment 2) continues to ex hibit the high est mean st e m height (49.68 cm),

demonstrating it s sust ained im pact on plant growt h. Natural conditions , on the other hand, r ecord

the least mean stem hei ght, highlightin g the li mi tations of rel yin g  solel y o n natural proc esses fo r

optimal growth. Celest T op's si gnificantl y hi gher mean stem hei ght compa red to both earth worm

poop tea and natural condit ions (p <0.05) reinforces it s effectiveness as a plant growth regulator.

This aligns with its  abil ity to promote cell divi sion and elongati on (G rossmann, 2010). However,

it is crucial to consider the potential lon g -term effects of C el est Top on plant health and so il

ecolo g y. Earthworm po op tea's mean stem he ight, while lower than Celest Top, remains

considerabl y hi gher tha n natural conditions. This suggests that earthwo rm poop tea provides

beneficial nutri ents and mi croorganism s that con tribut e to plant growth ( Edw ards and Ar ancon,

2004). The la ck of a signi ficant diffe renc e betw e en ea rthworm poop tea and natural conditions

could be due to various f actors, such as th e specif ic plant species used or t he potential mi ti gatin g

effe cts of e arthworm poo p tea on Celest Top 's ne gative impacts.

5.2  Number of leaves

5.2.1 Effects of dif f erent treat ments (Celest top, earthwor m poop tea, and natural cond itions) 
on f ield bean's number  of  leaves at tw o w eeks.

The data on l eaf count tw o weeks after emergenc e reveals i nte resting patterns across the dif fer ent

treatments. C elest Top (T reatment 2) t akes the le a d, recordin g th e high est mean number o f leav es

(6.33), indicating its positi ve influence on leaf developm en t. Natural conditions, on the other hand,

ex hibi t  the  lowest  mean  number  o f  le aves  (5),  h ighlightin g  th e  potential  li mi tations  of  rel yin g
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solel y on natural pro ces ses for opti mal leaf prod uction. Celest Top's significantl y hi gher mean

number of leav es compa red to natural condit ions (p<0.05) r einforces it s e ffectiveness as a pl ant

gro wth re gulator. This aligns with it s abilit y to promote cell divi sion and differenti ation, leadin g

to increas ed lea f produ ction (Grossmann, 2010). Earthworm poop t ea 's m ean numbe r of le aves

falls betwe en Celest Top and natur al condit ions, suggestin g that it provid es bene ficial nutrients

and microorganisms that contribute to leaf d evelop ment (Edwards and Aran con, 2004). However,

the lack of a  si gnificant differen ce b etween earth worm poop tea and Cele st Top could be due to

various fa ctors, such as the spe cific plant sp eci es used o r the pot enti al mitigati ng ef fects of

earthworm poop te a on Celest Top's n e gative impa cts.

5.2.2 Numbe r of  leaves at 4 weeks
The  data  on  plant  h ei gh t  four  w e eks  afte r  eme r gen ce  reve als  a  more  n uanced  pictu re  of  th e

treatments ' impact on growth. S im il ar to the two -week anal ysis, Cele st Top (Treatment 2)

maintains it s leading position, ex hibi ti ng the highest mean plant height (14.83 cm), indi cating its

continued promotion of cell elon gation and ove ra ll growth (Grossmann, 2 010). Earthwor m  poop

tea, with a  mean plant height of 14.50 cm, closel y follows C elest Top. This suggests that

earthworm poop te a prov ides essential nutrients and beneficial microor gan is m s that contribute to

plant growth and develo pment (Edwards and Arancon, 2004). However, t he lack of a  significant

differen ce betw een earth worm poop tea and Celest Top indicates that further research is needed to

understand the specific m echanisms behind their gr owth -promoting e ffe cts and potential long-te rm

impacts. Natural condit ions, with a mean plant hei ght of 13.67 cm, show a significant dif ference

compared to C elest Top (p<0.05). This hi ghligh ts the li mi tations of rel ying solel y on natur al

processes for opti mal plant growth. Whil e natural conditions provide essential elements, the y ma y

not be sufficient to achi e ve the max im um growth potential of the plants.

5.2.3 Numbe r of  leaves at 6 weeks.
The data on leaf number a t six weeks after emergen ce r eveals a si gni ficant i mpact of the treatm ents

on plant developm ent. C elest Top (T reatment 2 ) once a gain eme r ges as th e lead er, achievin g the

highest mean number of leaves with 23.17. This confirms it s effectiveness in promoting cell

division and leaf production, contributi ng to overal l plant gro wth and bioma ss (Grossmann, 2010).

Earthworm soup, with a mean leaf number of 21. 33, conti nues to demonstrate a positi ve effect on

plant developm ent. While the difference compare d to Celest Top is not statisticall y significant, th e

increas e  in  leaf  number  compared  to  natur al  con dit ions  suggests  that  earthworm  soup  provides

32 | P  a   g  e



essential nutrients and b eneficial mi croorganism s that contribute to plant growth (Edw ards and

Arancon, 2004 ). Further resea rch is ne eded to und erstand the spe ci fic me ch anism s and long-t erm

impacts of earthworm so up on plant developm ent. Natural conditions, with a mean le af numbe r of

13.50, show a significa nt differen ce comp ared to C elest Top (p<0.05). This reinforc es the

limi tations of rel yin g s olel y on natur al p ro ces ses for opti mal plant growth. W hil e natural

conditions provide essent ial elements, the y ma y no t be sufficient to achieve the max imum growth

potential of the plants.

5.2.4 Numbe r of  leaves at 8 weeks.
The  data  on  leaf  numbe r  at  eight  w eeks  aft er  e merge nc e  furthe r  highli ghts  the  im pact  of  the

treatments on plant d evel opment. Celest Top (Treatme n t  2) continues to l ead with the hi ghest me an

number of leav es at 30.67 , demonstrating it s sustained effecti ven ess in promoting cell division and

leaf p roducti on ( Grossm ann, 2010). Earthwor m  poop tea, with a  mean leaf number of 26.50,

maintains it s positive influence on plant develop ment. W hil e the difference compar ed to Celest

Top is  not statis ticall y s ignificant, the inc reas e in leaf number comp ared to natural con ditions

suggests that earthworm poop tea p rovides ess ential nutrients and bene ficia l microorganisms  that

contribute to plant growt h (Edwards and Aran con, 2004). Further rese arch i s needed to understand

the specifi c mech anism s and lon g-te rm impacts of earth worm poop tea on plant development.

Natural condit ions, with a mean lea f numbe r of 2 0.7, show a  si gnificant d ifferen ce compa red to

Celest Top (p<0.05). Th is reinforces the li mitations  of rel yin g solel y on natural processes for

optimal plant growth. W hil e n atural conditions provide essential elem ents, the y ma y not be

sufficient to achie ve the max im um growth potential of the plants.

5.3  Pest infestation

5.3.1 Aph id
The data on pest infestati on at eight w eeks after emergence reveals a contrasting p attern comp ar ed

to  leaf  number.  Natur al  treatment  (Treatment  3)  ex hibi ts  the  highest  mea n  of  aphid  infestation

(16), indicatin g it s vulnerabil it y to pest att acks. Thi s could be att ributed to the absence of prot ective

measures a gainst p ests in this treatment group. Ce l est Top (Treatment 2) d e mons trates its ef ficac y

in pest control, recording the lowest mean of aphid infestation (7.50). This ali gns with it s known

mode  of  action  as  an  auxin  herbicide,  which  disrupts  plant  growth  and  development,  making  the
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plants less attracti ve to pests (Grossmann, 201 0). Earthworm poop te a , with a mean aphid

infestation of 9.67, shows a moder ate lev el of pest c ontrol. Whil e t h e  differen ce comp ared to Cel est

Top is not statist i c all y significant, the lower in festation rate compared to nat ural condit ions

suggests  that e arthworm  poop tea ma y provide so me level of prote ction a gainst  pests.

5.3.2 Semi lopp er
The an al ysis of s emi -looper inf estation at ei ght weeks post - emer gen ce rev eals sim il ar tr ends to th e

aphid  infestation  data.  Natural  treatm ent  (Treatment  3)  ex hibits  the  highest  mean  of  semi -looper

infestation (13.33), indi c ating it s susc eptibilit y  to thi s pest as w ell. This further hi ghli ghts the

vulnerabilit y of untreated plants to pest attacks. Celest Top (Treatment 2) once again demonst rates

its effectiveness in pest c ontrol, recordin g the low est mean of s emi -looper i nfestation (5.33). This

reinforc es its potential as a protective me asure agai nst  various t ypes of p ests. Earthworm poop tea,

with a mean semi -looper infestation of 6.83, sho ws a  moderate level of pest control against semi -

loppers as w ell . W hil e the difference comp ared to Celest Top is not statis ticall y si gnificant, the

lower infest ation rate co mpared to n atural conditions s uggests that e arthw orm poop tea m a y of fer

some level of prote cti on against  thi s pest.

5.3.3 Whitef ly
The  anal ysis  of  white fl y  infestation  at  ei ght  week s  post -emer gen ce  r eveals  sim i l a r   patterns  to  the

aphid and semi -looper infestation data. Natural tr eatm ent ex hibi ts the highest mean of whitefl y

infestation, indi cating it s vulnerabilit y to thi s pest as well . This further highlights the im portance

of pest control m easures in protecting plants from various t ypes o f pests . Celest Top once a gain

demonstrates it s ef fecti v eness in pest cont rol, re c ording the lowest me an of whitefl y infest ation.

This reinforces its pot ential as a broad -spectrum pe st control solution. Earthworm poop tea shows

a moderate lev el of pest control a gainst whiteflies . W hil e the difference co mpared to Celest Top

is not statis ti call y si gnifica nt, the low er in festatio n rate compar ed to n atur al conditions suggests

that earthworm poop te a  ma y of fer som e level of  protection a gainst  thi s pe st.

5.5  Germination percentages

The  lack  o f  si gnificant  differences  in  germination  percentages  a cross  the  three  treatments

(earthwo rm poop tea, Celest Top, and natural conditions) warrants further ex ploration. W hile the

absence o f statis ti cal signi ficance mi ght suggest that none of the treatmen t s have a subst antial

impact  on  germination,  several  s cientific  f acto rs  could  contribute  to  t his  observation .  P lant
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germination is inherently variabl e, influenced b y fa ctors such as seed qualit y, environmental

conditions, and gen eti c p redisposition. This inherent variabilit y can m ake it challen ging to d etect

statis ti call y si gnificant differences b etween tr eatm ents, especiall y when s a mpl e siz es  are li mi ted.

The obse rved germinatio n per centages mi ght re flect a compl ex int erpla y between the tr eatments

and other environm ental factors. Fo r inst anc e, ear thworm poop te a, while not dir ectl y impa c t i n g 

germination, mi ght enh ance soil fe rtili t y and mi crobial activit y, indi r ectl y contributin g to

improved germination rates. Similarl y, Celest Top, while potentiall y inhibit ing some pathogens ,

might not have a direct im pact on germination it sel f. The absenc e of signi ficant differ ences in

germination percentages highlights the n eed fo r further res ear ch to elucidate the complex interplay

between the treatments, e nvironmental factors, and plant biology. Future stu dies could investigate

the specific mech anisms b y which e arthworm poop tea and Celest Top mi ght influence

germination, both directl y and indirectl y. Additionall y, ex ploring the long -term effects of these

treatments on plant growth and yield would provi de valuable insi ghts int o their overall im pact on

plant performan ce.
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Chapter 6
6. 1 Conclusion

During th e stud y, it was  observed that diff erent s e ed dressin g methods affe ct the growth of fine

beans.  It has e ffects on p est i nfestation, l eaf siz e,  stem height, and pod nu mber. The two seed 

dressing m ethods show different  results. C elest Top pesti cide shows the smallest pest infection 

from the soil up to ph ysi ological m aturit y, follow ed b y earthwo rm pop tea;  however, Cel est Top

has a small er av era ge on  stem height of the  field b eans than e art hworm poo p tea treatm ent.

A larger numb er of pods  was obtained b y usin g Celest Top as a seed dressi ng method in t his

resea rch than  all other treatments i n the fourth week of the ex periment, t her efore,  artificial Celest

Top produced mor e pods  than all  other treatm ents.  The celest top i s more  ef fecti ve in promotin g 

pod number and dev elopment in field beans. On t he other hand,  earthworms are better in pod  

siz e and appear ance.

6.2  Recommenda tions

The first important aspe c t i s purchasing a  good seed from regist e red comp anies for ex ampl e se ed

Co in Zimbabwe. Ce rtified seeds alr ead y h ave hi gher  germination pe rcent a ges  and the y can 

tolerate c ertain di seas es c ompared to OPVs (open - poll inated varieti es). To  add more r e gistered 

seeds are free from seed-borne diseases.

To improve soil fertili t y and prevent nut ri ent depl etion, farmers should im plement good soil

mana gement pr acti ces, in cludi ng c rop rotation and  cover croppin g.  It is  also crucial to r e gularl y 

conduct soil tests to determine the pH and nutrient  levels of th e soil. Bas ed  on the results of the 

soil  tests, farmers should adjust their fertilization practices to  ensure that the ir crops re ceive th e 

appropriate  amount of nu trients. More so, the use  of integrated methods of  pest control methods 

to reduce  chemical  effect s on the environment. Cultural methods like crop rotation can redu ce 

pests buil t up b y b reakin g the life  c ycle o f semi  looper in field be ans. Che mi cal pesti cides can b e  

used to control pests. Ma nagement of pesticid e ap pli cation is  very cruci al to reduc e SAR  

(s ystem- acquir ed resistan ce) b y pests .  It is r ecom mended to use different p esti cides to control 

pests.

The choice o f seed d ressi ng method should be tail ored to the specifi c needs  and challenges faced 

b y the  grower. For instan ce, if pest infest ation i s a major concern, a  seed dressing with
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insecticidal properties mi ght be pr eferred. Convers el y, if soil fe rtili t y is a limiting factor,  a  seed 

dressing th at enhances n utrient availabilit y mi ght be more suitable. Seed d r essing should be 

integrated with other b est m anagement pr actices  f or optimal result s. This  includes proper soil 

prepar ation, irri gation, fertili z ation, and pest control measures. A holisti c a pproach that add resses 

all aspects of plant  growth and health will  max im iz e the benefits of se ed dr ess ing. The cost -

effe ctiveness of dif fer ent  seed dressin g methods s hould be carefull y evalu a ted. W hile some 

methods m ight be more  e x pensive upfront, the y co uld provide long-t erm benefits i n terms of 

increas ed  yi elds and r edu ced pest dama ge. The  en vironmental  im pact of se ed dressin g methods 

should be considered. Th e use of s ynthetic pesti ci des should be minim iz ed, and alt ernative 

methods, such as biopesticides or botanic al ex tracts, s hould be ex plored . B y carefull y  

considerin g the speci fic  needs and challen ges  f aced b y th e  grower, the choice of seed dressin g 

method can be optimiz ed for max im um effectiven ess. W hether the primar y concern is p est 

control, nutrient availabil it y, environmental  conditions,  crop t yp e, or cost, t here's a suitable s eed 

dressing option av ailable  to address each unique s it uati on.
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INDE X 1
Rand om assignment of the trea t ments in  b locks

T1 T2 T3 T4 T1 T2 T3 T4

T3 T1 T2 T1 T4 T3 T2 T1

T4 T3 T2 T1 T4 T1 T3 T2

APPENDIX  2 :

ANALYSIS O F  VARIANCE

Variate: hei gh  at 4 weeks

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 9.088

2           31.748
13           40.929

m.s. v.r. F pr.

4.544 1.44

15.874 5.04 0.024 
3.148

Total  17 81.764

Variate: hei ght at 6 w eek s

Source of variation

block stratum

d.f. s.s.

2 5.223

m.s. v.r. F pr.

2.612 0.98
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block. Units  st ratum
treatment
Residual

2           85.263
13           34.818

42.632 15.92 <.001
2.678

Total 17 125.305

Variate: hei ght at 8 w eek s

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 9.674

2           57.021
13           26.456

m.s. v.r. F pr.

4.837 2.38

28.511 14.01 <.001
2.035

Total 17 93.151

Variate: hei ght at 2 w eek s

Source of va riation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 0.5033

2         29.1433
13           1.6783

m.s.

0.2517

14.5717
0.1291

v.r. F pr.

1.95

112.87 <.001

Total 17 31.3250

Variate: numbe r_of_leaves at 4 weeks

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 18.1111

2       152.4444
13         11.7222

m.s.

9.0556

76.2222
0.9017

v.r. F pr.

10.04

84.53 <.001

Total 17 182.2778
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Variate: numbe r_of_leaves at 6 weeks

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 1.4444

2       324.7778
13         10.2222

m.s.

0.7222

162.3889
0.7863

v.r. F pr.

0.92

206.52 <.001

Total 17 336.4444

Variate: numbe r_of_leaves at 8 weeks

Source of variation

Block stratum

block. Units  st ratum
Treatment
Residual

d.f. s.s.

2 2.111

2         335.444
13           19.556

m.s.

1.056

167.722
1.504

v.r. F pr.

0.70

111.50 <.001

Total 17 357.111

Variate: numbe r_of_leaves at_2 weeks

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 4.1111

2           5.7778
13           3.2222

m.s. v.r. F pr.

2.0556 8.29

2.8889 11.66 0.001 
0.2479

Total 17 13.1111

Variate: pest_i nf estation_(aphid)

Source of variation

block stratum

d.f. s.s.

2 13.778

m.s. v.r. F pr.

6.889 2.88

block. Units  st ratum
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treatment
Residual

2         234.111
13           31.056

117.056 49.00 <.001
2.389

Total 17 278.944

Variate: P est i nfestation_ (semi_lopper)

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 2.333

2         217.000
13           19.167

m.s.

1.167

108.500
1.474

v.r. F pr.

0.79

73.59 <.001

Total 17 238.500

Variate: pest_i nf estation_(whitefl y)

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 2.7778

2       109.7778
13           8.5556

m.s.

1.3889

54.8889
0.6581

v.r. F pr.

2.11

83.40 <.001

Total 17 121.1111

Variate: G ermintion_per cent ge

Source of variation

block stratum

block. Units  st ratum
treatment
Residual

d.f. s.s.

2 7.44

2           185.44
13           394.06

m.s. v.r. F pr.

3.72 0.12

92.72 3.06 0.082 
30.31

Total 17 586.94
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