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The presented PhD thes]'s was donę at the Labolatoly ofAgricultural Miclobiology ofthe
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Thę evaluated thesis addresses tbę quęstions offimdamęntal impo.tance to soil microbiology and

agriculturę _ biological nitrogen fixation (BNF) and the intęractions between pla.nt and nitrogęn-

fixing bacteria (1rIFB)' studies on BNF arę of great impoltancę since this plocess play a key role in

crop productivity' Nitlogen_fixing bactęria ca.n suppły up to 90% ofplatrt's requiręmęnt fol nitrogen

and havę thę bęnęficial effects on plant glowth and dęvelopment which can ręsulted in thę highęI

clop production and increased plant ręsistance to thę valiow ęnvironmental stless conditions.

Moreoveą considerable enhance in a crop yięld have beęn ręported in the Iesponse to p1ant and soil

inoculation with nitrogen_fixing bacteńa. This provides an oppońunity to €ngineel closęr associations

betwęen NFB and food crops, in which fixęd nitrogen is delivęIed to plant mole effectivęly.

symbiotic nitrogen_fi-xing bacteria form symbiosis with plants from lhe f nily Fabąceąe that arę a

valuable resowce of vegetąble plotein' Thę lepręsęntativę ofthis family cornmon beal (Phaseolus

vulgart^s L.) ts arttmportant food crop for its edible seeds and pods as well as major source ofprotein

thloughout thę world' It also contains impoltanl minerals (iron and zinc) and many vitamins. It has

bęen calculated that common bęan is the basic nutritional food for over 100 million people living thę

countries in Sub_Saharan Africa as Węll as the pdmaly sowce of dietary plotein ploviding over 650ń

of the protein, and 3 57o of thę calońc intake' Theręfore, the studies on nitrogęn-fixing t}acteria thal

can ęnhance thę yield of common bean arc of great sigńficance fol the agriculfure ovęr the wodd.
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stluctułe of lhe disseńation

Dissertation of Arrdrć Lougdo Bongo was prepared in the traditional PhD thęsis fo.mat and

conlains all needed chapt€rs. The subsequęnt pańs of his thesis consist: introduction displaying the

litęIatue rcview, an descńptibn of thę materials and methods, a presentation of all the results, a

genęral discussion, conclusions and list ofrcferences. In [.pical form the cbaptęr pręsenting aim of
thę study is usually a sepantę chapteĘ in this case is a part ofthe introduction. The wolk also contains

a list ofacronyms and abbreviations, lists of1ables, figulęs, maps, schęmes, photos as well as abstacts

in English and Polish. Abstract prcvides a surnmary of thę disseńation and its key lesults, howęvęr

sone informatiotr should bę pręsented mole accuratę. FoI ęxamplę, instęad of sayĘ ..most of plant

gro1łth promoting bacteria ' ' ''' their ęxact nrrmber should be given' Moreover, in thę Polish version

the title of the thesis should be \łTitten in Polish languagę. The p.ęsęn1ęd dissertation is organized

into coherent arld logical work. Author collected a huge number ofreferences (470) and all important

papels ręlatęd to the scięntific field of thę thesis ale included in. Thęy wer€ properly used and

correctly cited. Thę work of Arrdró Louqao Bongo is written in accurate English with correct

grammar, spelling and punctation' There ar€ only few langlagę mistakes'

Methodology

All pręsęnted experimelts wEIe properly designed and conducted- In the sęction ..Materiajs

and męthods'' Author dętailęd d9sclibed planls and methods used for thę isolation and chalactęristics

of isolatęs' The samę can be said about thę pot and field ęxpe ments.

The indigenous rhizobia were isolatęd fiom the soil samples and from two species of trapping

plants i.ę. common b ęat\ (Phąśeolus vu]garls) and adzuki bean (łIgła a,lgłla/i"i)' A1l sojl samples

taken up fiom natwal folęst, fallow, ąnd cuttivated fields at differęnt Ięgions of Huambo province'

and one soil sample collected from thę desęń ofNamibe province wel€ subjected to analysęs oftheir
physico-chemical propeńies. The isolation ofńizobia directly from soil was p9rformed by taditional
platę method on \a4AA medium and flom crushed nodules collected from the trapping plants on

YEMA medium. The selection ofputative rhżobia from isolaled from soil and nodules was carried

out on the basis ofcolony morphology formęd on YEMA-CR mediun' thęir inability to grow on thę

s1 and D1 media and Gramm staining' one hundred and fifty eight isolates considęręd to be rhizobia

were usęd in the pot ęxpę m€nt in older to check łheir ability to nodulatę conmon bean cv. Basta'

Additionally, the effect oft]ręsę isolates on planl biomass was determined'
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lsolatęs that stimulatęd the groMh of the common bean (cv' Basta) in ńe pot ęxperimęnt, at ń€

pńmary scleening, but did not induce the nodule formation węrę tęsted for the abilĄ of indo1e-3-

acętic acid Foduction. Apań fiom phenotypic chajactelżation th(3 selected isolates were subjected

to gęnetic analysęs. This involved the analysis of sequences ofthe following gęnęs 165 IDNA, zilH

and 7Vor1C. The selectęd nineteen isolatęs werę used in the experiment for their authentication. For

this, in common bęan keatęd with isolates thę number of activę nodules, the nodules dry nass, the

shoot dry mass' Ioot dry mass, and shoot dry mass to loot d.y mass ratio werę measued. Thę nę{

step of thę r9sęa.ch includęd the evaluation of thę symbiotic intęmction with fou. common bęan

cultivals' The important pań of thę study jnvolved thę field experimenls carri€d out in Angola' Such

approach allowed to check ifthe se1ectęd stains may be a usefu1 tool to incręase the productiviĘ of

common bean in Angola.

I would like to stręss 1hat Andró Louqio Bongo did a hugę work analysing all isolates by

microbiological and genętic techniquęs as well canying out thę pot and fięld ęxperimęnls- The

orgalization ofthe expeńnęnts ensu€d that the ght rypę ofdata is available to answęI the questions

of interest as clearly and efficiently as possible. 1nformation Fęsęntęd in sęctions ''Materials and

methods" are su{ficient to replicate thę ęxperiments'

subsnntive assessrrtarlt of lhe rlisseflątion

In thę well-\ĄTittęn "Introduction'' the Author p.ęsęnted the backglound of his sfudy and

provided the ręader with thę essential contęxt needęd to understald the lesealch Foblem and its

significancę. In the firct pańs ofthis chapt9l the environrnenta] conditions ofagricrłltwal production

in Sub_Saharan Aftica with palticular emphasis on agricultural production in Angola and thę social-

economic importance ofthe common bean production and their di.ęct impact on the diet of pęople

were described. In the successivę sub-sections the Author demonstratęd the current state-of-thę art of

lhe biological nitogen fixation' symbiotic lhizobia, męchanism ol nitrogen fixation and problems

connected with the assęssment of lhiŻobia divęrsity. Arrdrć Louęóo Bongo paid also atÓenlion on the

practical aspects ofhis ręsealch relatęd to the use ofselęcted rhizobia as a tool to increase thę aommon

bean productivity in Angola.

The review ofthe literaturę plesented in the lntoduction led thę lęade.s to thę clearly statęd

aims ofthe study. Thę main goal ofMSc Aadrć Lou96o Bongo study was to chalacterizę the IhiŻobia

div€rsity Eesent in the different soils ofHuambo povince, Algola and selęct the most effectivę
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indigenous rbizobia nodulating common bean.

During the sfudy PhD sfudent tried to veńfy the hypoth€s]'s that soils ofHuambo arę colonized

by indigenous lhizobia species, that aIę able to ęstablish an effęctive symbiotic lelationship with

Phaseolus vulgaris and improve common bęan production by higher leve1 of nitrogen fixation'

Additionally' Andrć Lougao Bongo vęńfied the sęcond hypothęsis assuming that tappĘ p]ants wjll

be more effęc1ivę for the isolation of a greatęr vańery of rhżobia as compared to the isolation of

rhizobia from soils.

To achięve the goals A drć Louędo Bongo us€d a spectrum of well-chosen męthods that

allowed him to isolate, chanctęńze and idęntified native rhżobia' Moreover, allowęd him to assess

the impact of selected ńizobia on the common bęalrs nodulation and biomass.

The experiments canied by the Author brought many interesting lesults that are prcsentęd on

50 pages of the dissęrtation in thę form of 3l tables, 1 l figures and 5 photos' A1l thę results are

cleally presentęd, dęscńbed and docunrented. The stong point ofthe study is the statistical analysis

of data' They were subjected to thę differ€nt statistiaal tools that madę the results valuable and

ręliable. Some of thę impoltaIlt ręsults of Andrć Lougao Bongo's studies show that: (1) ńe

biodiversity of rhizobia nodulating thę common bęan in thę studied regions of HBambo is low; (2)

thę dominating nativę rhżobia nodulating common bean are closely ręlated to R miluonense ot R

aeg)ptitlcułr/k banglądeshen$e, R binae/R, miluonense grotp; (3) sęvęral isolates fiom thę nodules

of common bean and adzŃi bean could be considęręd as thę plant $owth promoting bacteria for

common bean and thęse bacteria a.re closely re|atędto Bu/kl\oldefia dlffusa, Beijerinckia Jlumine 'sis.

Herbałpilillum huttiense, Entefobactel ludwigii' Entefobactef wuhouensis and Rhizobilłm puesense;

(4) isolates namęd as R miluo ekse strain HBA15a, R ąep,/ptiacum strains HCC321 and HLo8

showed high symbiotic effectiveness With the common bean and usęd as an inoculum of sęęds

significantly increased the plant biomass in comparison with the control pla]tts' The last outcomę

Foved that the most ęffęctive rhizobia can be a potęntial cąndidate lor 1he production of inoculants

for common bęan in Angola. Enhancing nitrogen fixation in targęt crops plomises substadial benęfits

for worldwide agńculfure' whil€ dęcleasing thę use alld environmęntal impact of indust al nitrog€n

fetilizers.

The Authors assumęd that strains' I{Ecl alld Hc4 related to gertus Paraburkholderia, ue

probably new species bęcausę thęy are not clusteled with th€ any oflecogniz9d specięs. In rny opinion

it is risky to say this. To confirm that one havę new sp€cies the multilocus sequence analysis using a
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numb of housekeeping genes, followed by a concatęnated tsee should be performed.

Anothel appoach involvę thę whole gęnome sequencing fol|owed by homo]ogy studies.

The general conclusions as well discussion were well laid out and presented in a logical

sęqugncę' Msc An&ć Louęao Bongo caIęfully draw the conclusions and tbę claims are supported by

the results' The Author we1l discussęd the contribution ofothel ręsęarchers in the field ofhis sfudy-

Final conclasion

I have found Mr Andrć Lougao Bongo disseńjation to bę a very good one. It pręsęnts new

intęresting Ięsults that ęnhancę oul knowlędgę on thę biodiversity of ńizobia inhabiting tbę soil in

Angola' It should bę again undęrlined that his studies apaIt ftom thę basic scientific value havę also

applicable aspect and thę obtained outcomes may be useful for the implovemęnt of crop productivity

ofcommon beans not only in Angola but aiso in other countries.

In my opinion the doctonl disseltation 'tsiodiveńity of symbiotic nitrogen fixing rhizobia

isolated flom arablę and virgin soils fron Huambo province, Angola'' by Arr&ć Lougio Bongo f,rlfils

a]l rcquilements sęt for PhD thesęs in scienc€ as specified by Polish laą Regulation ofthe MnistęI

of Sciencę and Higher Education of 19 January 2018, (Dz-U' 2018 poŻ' 26l) and Regulations

introducing the Ac1 - Law on higher ęducation and sciencę, 3 July 2018 _ (Dz.U' 2018 poz. 1669).

The PhD thęsis contains nęw valuab|ę daą proposes original solutions to impo.t]ąnt scientific

and practical problems' Moreover, it provęs aandidate's general knowledge and demonstratę

ploforrnd familiarity with the fięld and dęmonstatę mastery of Ięsęarch methods and theil

applicatioo.

Based on thę above, I concludę that Andrć Louędo Bongo MSc should be admittęd to the next

stages of the PhD procedwe' Taking into account the wide range of thę study and methods applięd,

novelty and the high scięntific level of 1he evaluatęd PbD thęsis Andrć Louęao Bongo should get

a\\ard for ńe besl doctoral djsserrations.
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