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Improving water quality in China
■ Gwyn Jones

This was my fifth visit to China, specifically to 
Hebei Province which surrounds Beijing, and where 
I had been involved in advisory work in the past. The
province has a population of about 55 million and the
industrial city of Shijiazhuang accounts for about 
3 million people. Past visits have been under the
auspices of the British Executive Service Overseas
(BESO) or by special invitation of the Chinese
Academy of Sciences. BESO is a registered charity
that collaborates with countries in Africa, South
America and Asia that require specialist advice, usually
from retired experts. I have, at times, thought of this
process as VSO for the wrinklies but, in so doing, I am
sure that I am doing a great disservice to my fellow
volunteers. Whilst past visits provided the opportunity
to advise on environmental problems on a day-by-day
basis, there was little chance to examine a single
problem in depth.

The bulk of the expertise in this arid zone is in
agriculture and horticulture, and the organization with
which I had established the most productive contact
was the Institute of Agricultural Modernization. More
recently, the Institute has been charged with solving
water quality problems in the region, specifically the
eutrophication of the massive Dalangdian Reservoir
and the gross faecal pollution of the City River. The
earlier visits had shown that the transition from soil to
freshwater microbiology was going to be a major step,
with little understanding of how lakes, reservoirs and
rivers function, particularly in relation to the scale of
microbially mediated redox reactions.

I was, therefore, delighted to hear that my application
to the SGM International Development Fund had been
accepted. Even more so, that Janet Hurst and her
colleagues provided me (at extremely short notice)
with educational materials, including excellent posters
and copies of Microbiology Today. In addition, I took
out several textbooks, and the grant covered about
£1000 worth of membrane filtration equipment. John
Walker on the China desk of BESO was delighted to
be a co-sponsor and covered my UK travel costs as
well as using the organization’s excellent contacts to
obtain a visa at short notice and provide insurance 
and diplomatic cover.

So, I was well equipped and on my way. I was
introduced to the students (the class size ranged 
from 40 to 100 depending on daily commitments) by
the Principal of the University, and then left to get on
with it. The first barrier to be broken down was one of
formality. There was a great tendency to try to write
down every word I spoke and on no account was I to 
be interrupted. This clearly was not going to work, as I
wanted interaction with the students and I wanted
them to think about what I said and to question me 
as soon as they did not understand anything. We
managed to overcome this on the first day when I
wrote on the board that my name was ‘Gwyn’ and 

they should stop me at
any time to ask questions.
Luckily, the age range of
the students was from 21
to 40 and some of the
older and more confident
ones took the lead. I also
emphasized that the
whole course content was
in the text books that I had
taken out with me, so
there was no need to 
take notes. They could, 
of course contact me by
email to ask questions,
and I am happy to report that several have done so
since my return.

Having broken down the barriers of formal teaching,
things went very well. It was not long before a student
said ‘You don’t have to speak so slowly – we do
understand you’. This, I suppose, was a throwback to
my teaching experiences in Argentina when I was told
that everyone was ‘fluid’ in English – and they weren’t!
By the second day the students were quite happy to
stop me if I had used a term that they did not
understand. Once written on the board, they tapped it
into their hand-held translation devices and, after a
brief stoppage, this resulted in a class gasp of ‘Ahh –
that’s what he’s on about’. Thereafter, this worked quite
well and I felt that we had established some rapport.

The course started with the basics of freshwater
physics and chemistry and then developed into how
microbes mediate the reactions, particularly under
conditions of stratification. Clearly, the processes of
anaerobic respiration and the scale on which they
occur represented totally new information. We then
progressed to sources of pollution that, in this part of
the world, is largely faecal, with industrial overtones in
the form of heavy metals. I decided to concentrate on
the former, as there was not enough time to deal with
metal toxicity. My equipment included some samplers
for counting coliform bacteria. Each student was given
one and asked to dip it in a water body of his or her (the
majority of students were female) choice, not
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forgetting to test the tap water in the building. Bear 
in mind that, even in the best hotels in Beijing, the tap
water is not fit for human consumption. You either
drink bottled water or boiled water that is provided in
your room or on any train journey that you make. If you
have any sense, you purchase some of the excellent
Chinese green teas to add to the boiled water and this
makes a refreshing drink. The only other options are
Western beverages such as Coke and Seven Up.

Although the University did not have appropriate
incubation facilities, prolonged incubation at a lower
temperature provided results adequate enough to
convince the students of the shortfall in water quality.
We then examined what constituted a significant
difference in the results. Although well versed in
computer-based statistical packages the students
were unaware of the limitations imposed when small
samples are taken and subjected to statistics based
on the normal distribution curve. We examined the use
of non-parametric statistics and how such tests may
prove more powerful in detecting significant
differences when small numbers of samples are taken.
Luckily, the results of algal counts on the membrane
filters (almost always a Poisson distribution) proved
the point nicely.

I had planned to end each day with a case study. I had
assumed that the students would be fairly tired after 5
hours of solid teaching in a foreign language, so this
was a good opportunity to get over the message that
microbiology combined with active management can
result in improvement of the environment. The
examples that really seemed to catch their imagination
were phosphorus stripping to reduce cyanobacterial
blooms, the use of Bacillus thuringiensis to control
insect pests such as the Blandford Fly and the use of
anaerobic bacteria to generate base in waters subject
to acid pollution.

I mentioned above that I thought that the students
might find the course a little tiring. I had not allowed 
for the excellent Chinese hospitality during the week.
Each lunch break we went to a nearby restaurant and
consumed far more than my usual ‘soup and a roll’.
Whilst this was delightful, if only for the opportunity to
talk informally to the students (different groups were

invited each day), we were
all fairly soporific at the
end of such large meals.
The University, however,
was well prepared for
such an eventuality, and 
I was provided with a
bedroom for an hour
before the afternoon
lectures began. I have to
admit that, on the first 
day, I slept very well.
Thereafter, it was a good
opportunity to sharpen up
the afternoon’s lectures.

At the end of the course I
gave a signed certificate
to each student who had
completed the course.

These bore the name of the SGM to emphasize the
contact and were much appreciated by all.

We were also able to visit Dalangdian reservoir and
use it as a case study closer to home. This water body
is large (17 km2) and is filled by canalized water 
from the Yellow River (85 × 106 m3 volume) over an
astonishingly short 3 weeks in winter. For those of 
you who know the Lake District, that is greater than
the total volume of Haweswater, our largest reservoir.
Thereafter, water is drawn down to a depth of one
metre and, as summer progresses, blooms of the
cyanobacterium Microcystis aeruginosa develop,
rendering the water unusable for anything but
irrigation. The students quickly registered that a slower
filling regime combined with treatment (possibly by
phytoremediation) was required. However, events
have overtaken any possible remedial measures, as
plans are well underway to transfer water from the
Yangtze River to the Yellow River and to treble the size
of the reservoir. I am currently involved in discussions,
following the publication of a joint paper with a
graduate student, on the possibility of introducing the
water into a wetland before it enters the enlarged
reservoir. This would provide the opportunity for
plant/microbe interactions in a reed bed system to
strip much of the excessive load of phosphorus.
Hopefully, some of the future students will be 
able to study this process.

I hope that the course demonstrated that microbes
can be used effectively to improve water quality. The
response from the students was more than
encouraging, so I am very grateful to the SGM for the
opportunity to take this message to China.

■ Professor J. Gwynfryn Jones was formerly
Director of the Institute of Freshwater Ecology
and the Freshwater Biological Association,
Windermere. He may be contacted at The Orchard,
Oldfield Road, Windermere LA23 2BY, UK.
email gwynfryn@btinternet.com
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Typing Candida parapsilosis strains
from neonates
■ Roma Batra

Being an enterprising mycologist, my joy knew no
bounds when I was given an opportunity by the SGM 
to work at a world famous mycology centre – the
Mycology Reference Centre at the University of Leeds.
I arrived at Manchester Airport on 30 April 2001, full of
enthusiasm to undertake the research project. Then I
boarded a train to Leeds. I was very much impressed by
the beautiful countryside, as it was my first visit to the UK.

On arriving, I was given a warm welcome by Dr Richard
Barton. He introduced me to other lab personnel who
were equally warm and friendly. Therefore, working in
the mycology research laboratory was a pleasure.

The objective of my study was to do molecular 
typing on Candida parapsilosis isolates from a neonatal
intensive care unit. Greater numbers of low-birth-
weight infants now survive in neonatal intensive care
units (NICU) because of the introduction of new
medical therapies. Unfortunately, the survival of these
infants has been associated with an increase in the
incidence of disseminated candidal infections. One of
the reasons is that cellular immunity, which plays an
important role in protection against fungal infections, is
almost negligible in neonates. Also, these infants are
subjected to broad-spectrum antibiotics and prolonged
hospitalization, using adhesive tape to fix venous
catheters, endotracheal tubes and monitoring
electrodes that strip the skin on removal, thereby
increasing vulnerability to fungal infections.

Candida infections commonly seen in neonates are
usually superficial lesions of the mouth (thrush) and
rashes of the perianal and groin regions. Sometimes,
deep-seated infections may also be present. Candida
albicans is the most frequently isolated species, but 
the proportion of non-albicans species has increased
recently. C. parapsilosis is isolated particularly in the
case of neonates. In fact, it represents the second 
most prevalent Candida species causing bloodstream
infections. A large number of C. parapsilosis strains

which required typing were isolated from the NICU
patients at Leeds.

The epidemiology of nosocomial C. parapsilosis
infection is complex and poorly defined and may involve
colonized patients and hospital personnel. It has a
unique ability to adhere to plastic biomedical devices
and survives on environmental surfaces. Restriction
fragment length polymorphism (RFLP) analysis with
and without probes, randomly amplified DNA (RAPD)
analysis, pulsed field gel electrophoresis (PFGE) and
other PCR-based methods are used to investigate
outbreaks of candidiasis. These methods are primarily
used to identify individual strains and to detect possible
cross-infection. One of the most versatile is southern-
blot hybridization with species-specific complex DNA
probes which has been reported to be particularly
effective with C. albicans. Therefore, it was decided to 

use this method to type C. parapsilosis strains to
determine if there was any horizontal transmission of
infection and also to determine if there was any specific
strain that predominated in the colonized neonates. A
new probe, Cp3-13, was used which is very efficient as
it has a high level of discrimination and reproducibility
and the results can be subjected to computer analysis.
My aim was to type as many isolates as possible in the
limited period of 3 months and that proved to be quite
challenging.

Molecular typing revealed possible nosocomial
transmission. The results suggest exogenous
acquisition of C. parapsilosis. The mechanism of
transmission may have been by indirect contact via 
the hands of hospital personnel or from the hospital
environment. Also strains from multiple sites within 
the same individual were different. The data still has 
to be subjected to computer analysis.

I enjoyed my stay in Leeds immensely as the research
work was very enjoyable and challenging. I am grateful
to Professor E.G.V. Evans, Dr Richard Barton and 
Dr A. Chakrabarti who made it possible for me to come
from India and carry out this research. I am indebted to
the SGM (International Research Fellowship) for 
their generous financial support.

■ Dr Roma Batra is Senior Scientist at Mediprobe
Laboratories, Unit A1,501 Alliance Avenue,
Toronto, Ontario, Canada M6N 2J1
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A premature neonate in the
intensive care unit. Note the large
number of tubes and attachments.
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The yeast Candida parapsilosis. 
The cells are characteristically
elongated.
PHOTO RICHARD BARTON


