Agriculture and Food Sciences
agriculture.uq.edu.au

Student Conference
Gatton: Tuesday 23 and Wednesday 24 October 2018
St Lucia: Thursday 25 and Friday 26 October 2018

TUESDAY 23 October 2018 (Gatton)
Day 1 – Venue 8103-132
Time

Student

Topic

8:30

Supervisor
Arrival and Coffee

9:00

Yifei Yang

Effect of different feed compositions on growth and reproductive
performance of house mice

Elham Assadi Soumeh

9:15

Junsong Li

Effect of maternal nutrition on hormone and metabolites in the
plasma of Bali calves

Simon Quigley

9:30

Bernardo Esteban Tamayo
Pacanins

Genotypic variation in root cone angle and early vigor traits in rice
grown under warm and cold temperature conditions

Jaquie Mitchell

9:45

Maxmillah Magodi
Malongo

Smallholder Bargaining Power in Agricultural Value Chains: An
analysis of sorghum contract farming in Kenya

Erin Wilkus;
Ammar Abdul Aziz

10:00

Maria Valeria Colman
Correa

The risk of not visualizing a functional or regressing corpus luteum
using ultrasound in cycling heifers

Geoffry Fordyce

10:15

Shengjie Zhang

Equine-assisted activities and therapies: a survey of the current
status of global industries

Judy Cawdell-Smith

10:30

Alex Adrian Aguirre
Segura

The impact of dietary feed enzymes on calcium and phosphorus
digestibility in horses

Judy Cawdell-Smith;
Wayne Bryden

10:45

Break 1 – Morning Tea – Courtyard, Building 8111

11:15

Hiu Tung Lau

Ecology and management of the roof rat (Rattus rattus) and house
mouse (Mus musculus) in the Port of Brisbane, Queensland, Australia

Luke Leung

11:30

Reisuke Shimomura

The distribution and abundance of the Black-breasted Button Quail
Turnix melanogaster at Cooloola, Inskip Peninsula and Lake Poona

Luke Leung;
Patrick Webster

11:45

Yexun Zhou

Using qPCR to estimating mitochondrial content in cattle tissues
with different metabolic capacities

Nick Hudson

12:00

Chengxuan Xue

The effect of growth hormone treatment on the IGF-1 signaling
pathway in cattle liver

Nick Hudson

12:15

Wenjie Zhang

The effect of applying different diet regimes to the gene expression
of components of the IGF-1 signaling pathway in cattle liver

Nick Hudson

12:30

Widia Eka Putri

Allelopathic effect of parthenium weed (Parthenium hysterophorus
L.) leaf litter on the germination and seedling growth of wheat
(Triticum aestivum L.), chickpea (Cicer arietinum L.), and Rhodes
grass (Chloris gayana Kunth.)

Steve Adkins

12:45

Haochen Wang

Evaluating the effect of elevated carbon dioxide on the efficacy of
glyphosate to control parthenium weed biotypes

Steve Adkins

13:00

Break 2 – Lunch – Courtyard, Building 8111
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TUESDAY 23 October 2018 (Gatton)
Day 1 – Venue 8103-132
Time

Student

Topic

Supervisor

Continued
13:45

Mogomotsi Moilwa

Exploring the competitive ability of two fodder species on the
growth of Cyperus aromaticus (navua sedge): A glasshouse study

Steve Adkins;
Kunjithapatham
Dhileepan

14:00

Jade Marie Fernance

Non-invasive assessment of faecal hormone metabolite levels
towards identifying a reliable pregnancy biomarker in the koala
(Phascolarctos cinereus)

Steve Johnston;
Tamara Keeley

14:15

Orita Leata Faleatua

Genotypic variation and relationships among morphological traits
contributing to the maintenance of rice grain yield exposed to abiotic
stress

Tamara Keeley

14:30

Tsz Tung Mok

Non-invasive evaluation of faecal progesterone metabolites for the
characterization of the reproductive biology of the female Lumholtz’s
tree kangaroo (Dendrolagus lumholtzi)

Tamara Keeley

14:45

Leisa Michelle Bradburn

Evaluating a novel stem applied herbicide capsule methodology for
control of leucaena and Peruvian apple

Vic Galea

15:00

Qi Zheng

Evaluation of a Bacillus probiotic for poultry nutrition

Wayne Bryden

15:15

Kai Chen

Large scale microalgae cultivation and the application of microalgae
biomass as animal feed and human food

Peer Schenk

15:30

Break 3 – Quick Break
Commencement of Bryan Medal Presentations (Gatton)

15:45

Nawalage Onella Cooray

Preliminary screening for compatibility and efficacy of stem-injected
chemical and biological herbicides to manage weedy Leucaena
leucocephala

Vic Galea

16:00

Hoang Thanh Nguyen
Nguyen

Competition between the invasive Cabomba caroliniana and the
native floating leaved plant Nymphoides indica

Steve Adkins

16:15

Yiyi Xiong

Field validation of UAV imagery to assess growth parameters (leaf
area, biomass and fractional interception) in mungbean [Vigna
radiata (L.) Wilczek

Scott Chapman;
Marisa Collins

16:30

ASAP Panel Q&A

17:30

ASAP Networking Event
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WEDNESDAY 24 October 2018 (Gatton)
Day 2 – Venue 1 – 8117-106
Time

Student

8:30

Arrival and Coffee

Topic

Supervisor

Continuation of Bryan Medal Presentations
9:00

Rony Harold Estrada
Gonzales

Analysing challenges facing paprika smallholder farmers in Peru
through a value chain approach

Ammar Abdul Aziz

9:15

Raul Eduardo Odriosola
Sequeira

Factors influencing commodity producers’ decisions to hedge with
futures contracts against price risk in Queensland, Australia

Ammar Abdul Aziz

9:30

Benedict Inguyesi Okwako

Exploring the impact of market liberalization policy reforms on the
dairy sector in Kenya

Ammar Abdul Aziz

9:45

Gayathri Rajagopal

A comparative analysis of financial and environmental costs of iced
and iceless packaging in export broccoli supply chain: An Australian
Case study

Ammar Abdul Aziz

10:00

Kenneth Nkambule

Assessing market orientation of smallholder beef cattle farmers in
Gert Sibande district, South Africa

Anoma Ariyawardana

10:15

Navneet Kaur Mutti

Seed germination ecology of glyphosate-resistant and glyphosatesusceptible Echinochloa colona L. (Link) in Australia

Bhagirath Chanhan

10:30

Break 1 – Morning Tea – Courtyard, Building 8111

11:00

Ahmet Uras Ipek

Electrolyte leakage for assessing supply chain stresses of harvested
fresh produce

Daryl Joyce; Robyn Cave

11:15

LingJun HUYAN

The effects of protease supplementation on carcass composition,
organ development, gut morphology and microbiota of male broilers
fed maize-soybean diets

Elham Assadi Soumeh

11:30

Madanqi Li

The relationship between mare body composition and insulin
dynamics in foals

Judy Cawdell-Smith

11:45

Acep Usman Abdullah

Developing an NIRS calibration for indigestible neutral detergent
fiber (iNDF) in silages

Karen Harper

12:00

Carlos Daniel Nunez
Arguello

Feeding weaners in northern Australia: does it pay?

Karen Harper

12:15

Bonna Andrew Zulu

The rate of disappearance of Hydrocyanic Acid (HCN) from cassava
plant parts under drying or silage processing methods

Karen Harper;
Dennis Poppi

12:30

Break 2 – Lunch – Courtyard, Building 8111
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WEDNESDAY 24 October 2018 (Gatton)
Day 2 – Venue 1 – 8117-106
Time

Student

Topic

Supervisor

Continued
13:15

Yufei Gao

The use of microchip-automated feeders with captive Eastern bluetongue lizards (Tiliqua scincoides)

Peter Murray

13:30

Sita Bantha Magar

Collaborative supply chain in the cut flower business: a case study of
producers and wholesalers in Kathmandu, Nepal

Phillip Currey

13:45

Kristine Mellisa Rae

Identifying Psittacine beak and feather disease virus crossover
from rainbow lorikeets to cockatoo species using polymerase chain
reaction

Robert Doneley;
Peter Murray

14:00

Anthony Kipkurui Rutto

Influence of rootstock on photosynthetic activity and yield of grafted
Capsicum annum ‘Warlock’ under water stress conditions

Robyn Cave; Steve
Harper

14:15

Canqi Wang

The use of vegetable waste as animal feed sources

Sarah Meale

14:30

Yiman Sun

Evaluating the efficacy of newly developed phytase enzymes in
broiler diets

Xiuhua Li; Wayne Bryden

Finalisation of Bryan Medal Presentations
14:45

Break 3 – Quick break
Commencement of Bell Medal Presentations

15:00

James Patrick Copley

Understanding the genetics of fertility and temperament in northern
beef cattle using genomic technologies

Ben Hayes

15:15

Liam Anthony Baker

The Influence of climate factors included within the heat load index
model as drivers of feed intake in feedlot animals during periods of
excessive heat load

John Gaughan

15:30

Connar Belle McLaren

The critical period for yield determination and stress vulnerability in
Vigna radiata L.

Marisa Collins

15:45

Gillian Kirchner

Development of a pilot study to determine the seasonal impact
on pathogen suppression by biofumigation crops with the aid of
fertiliser applications

Vic Galea

16:00

Daniel Thomas Leighton
Smith

Developing optimum nitrogen response for irrigated maize for
improved nitrogen use efficiency

Yash Dang; Mike Bell

16:15

FINISHED
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WEDNESDAY 24 October 2018 (Gatton)
Day 2 – Venue 2 – 8103-132
Time

Student

Topic

Supervisor

8:30

Arrival and Coffee

9:00

Zhangpan Hu

The exploration of sharing farmland – a new agribusiness model
opportunity for smallholders in China

Phillip Currey

9:15

Xuxiang Ma

Opportunities in Chinese sheep meat market for Australia exporter
after ChAFTA

Phillip Currey

9:30

Xin Quan

Consumer preferences to imported lobster and crayfish in China

Phillip Currey

9:45

Jiaxuan Sun

The potential of using Internet to expand Australian agricultural
exports to China

Phillip Currey

10:00

Yuanlong Sun

Supply chain of Australian beef to Shanghai of China

Phillip Currey

10:15

Anne Wambui Mwatha

Linking small scale farmers to markets through market orientation
approach: a case study of smallholder indigenous chicken producer
marketing groups in Nyakach Sub County, Kenya

Phillip Currey

10:30

Break 1 – Morning Tea – Courtyard, Building 8111

11:00

Marcelo Raul Silva Insfran

Developing beef exports from Paraguay: lessons learned from
Australia

Phillip Currey

11:15

Ezethanie Tofilau

Empowering rural women in agriculture can alleviate poverty in
Samoa

Phillip Currey

11:30

Timothy Douglas Gardner

Consumer awareness and perceptions of moringa oleifera,
“superfoods” and trust in Food Standards Australia New Zealand
(FSANZ) regulation

Phillip Currey

11:45

Wanyun Qiao

The agricultural farm support mechanisms in China

Anoma Ariyawardana

12:00

Luyao Dai

Agribusiness financing in China

Anoma Ariyawardana

12:15

Thi Hai Dang

Determinants of consumers’ purchase and trust perceptions on
organic vegetables in Hanoi

Anoma Ariyawardana

12:30

Geoffrey Wachira Wanjiku

Enhancing performance of mango value chain through improved
technology uptake: a case of Matungulu Sub County, Kenya

Jason West

12:45

Break 2 – Lunch – Courtyard, Building 8111
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WEDNESDAY 24 October 2018 (Gatton)
Day 2 – Venue 2 – 8103-132
Time

Student

Topic

Supervisor

Continued
13:30

YiChen He

Review of the Application of Modern Portfolio Theory in agriculture

Ammar Abdul Aziz

13:45

Uran Joshi

Evolution and development of mobile based sgricultural information
services in India

Ammar Abdul Aziz

14:00

Akhmad Muzakky

A review of the availability of weather derivatives in the agricultural
sector of developing countries

Ammar Abdul Aziz

14:15

Wanqing Ren

Application of agriculture big data to reduce basis risk in weather
index insurance in China

Ammar Abdul Aziz

14:30

Xingchi Ren

A review of spectroscopic and imaging technique for detecting
rubber diseases

Ammar Abdul Aziz

14:45

Break 3 – Quick break

15:15

Suhayra Subod

Cow fattening challenges in Bangsamoro communities of Mindanao,
Philippines

Ammar Abdul Aziz

15:30

Quang Hai Trieu

Recent applications of Precision Agriculture by Australian farmers: a
review

Ammar Abdul Aziz

15:45

Richmond Pouriyelleh
Zinbonche

Subsidy or no subsidy of fertilizer, which way to go for maize farmers
in the upper west region of Ghana.

Ammar Abdul Aziz

16:00

Rizky Darmawan Sasono

Host Specificity Assessment of Fusarium oxysporum f.sp. cubense on
Brassica Plants

Elizabeth Aitken

16:15

Catherine Eleanor Lawn

Inheritance of background levels of tolerance to sulfonylurea
herbicides in soybeans

Mark Dieters

16:30

Xiaosi Qian

How Chinese companies invest in the beef industry in Australia

Scott Waldron

16:45

FINISHED
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THURSDAY 25 October 2018 (St Lucia)
Day 3 – Venue 45-204
Time

Student

Topic

Supervisor

10:00

Arrival

10:15

Huiwen Shi

Plants growth promotion by bacteria

Peer Schenk

10:30

Xinru Jia

Determining the appropriate architecture of macadamia trees with
high productivity

Susanne Schmidt;
Inigo Auzmendi

Commencement of Bryan Medal Presentations (St Lucia)
10:45

Lewis Chul Min Dale

Determination and reduction of ammonia volatilisation from novel
liquid fertilisers recovered from source-separated and treated urine

Susanne Schmidt;
Stefano Freguia;
Nicole Robinson

11:00

Sophie Elizabeth Kenny

Developing a new, ultra-fast nucleic acid extraction technique

Jimmy Botella;
Michael Mason

11:15

James Darcey Booth

Finding potential biopesticides against the plant pathogens
Alternaria solani, Alternaria brassicicola, Fusarium oxysporum,
Phytophthora capsici, Phytophthora medicaginis and Pseudomonas
syringae

Peer Schenk

11:30

Yawen Xiao

Rhizobacteria isolates as potential biofertilizers and biocontrol agents
for Phytophthora capsici in tomato

Peer Schenk

11:45

Wei Ping Quek

Molecular structure-property relations controlling mashing
performance as a function of barley grain size

Bob Gilbert

12:00

Break 1 – Lunch

12:45

Huiyan Cai

Cold tolerance in rice genotypes at germination and early vegetative
stages

Jaquie Mitchell;
Shu Fukai

13:00

Trinh mai Nguyen

Rice root morphology and transpiration under aerobic field condition

Jaquie Mitchell;
Shu Fukai

13:15

Miaoxue Xie

Investigating the relationship between amylose content and eating
quality of rice

Melissa Fitzgerald

13:30

Srikala Kumar

Effects of positions of steam wand on foaming characteristics of
milks

Nidhi Bansal

13:45

Kamolwan
Charoenwanichakorn

Effect of emulsification technique on physical stability of glycerol in
oil emulsion

Bhesh Bhandari

14:00

Tszying Chong

Dehydration of high-moisture honey to extend its shelf-life

Bhesh Bhandari

Finalisation of Bryan Medal Presentations (St Lucia)
14:15

Break 2 – Quick Break
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THURSDAY 25 October 2018 (St Lucia)
Day 3 – Venue 45-204
Time

Student

Topic

Supervisor

Continued
Commencement of Bell Medal Presentations (St Lucia)
14:30

Sarah Grace Ham

Encapsulation of caffeine using beta-cyclodextrin and hydrocolloids
to reduce perceived bitterness

Bhesh Bhandari

14:45

Claire Elizabeth Harris

Contributions of stomatal conductance to variability in transpiration
efficiency in wheat

Karine Chenu

15:00

Elliot Francis Martin

Maximising ethanol output from Saccharomyces Cerevisiae

Mark Turner; Glen Fox

15:15

Olwen Margaret Paterson

Recovery rates of disease suppressive soil microbes using different
isolation techniques

Paul Dennis

15:30

Rafael Defritz

The stability of UHT almond milk towards coffee acidity

Sangeeta Prakash

Finalisation of Bell Medal Presentations (St Lucia)
15:45

FINISHED
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FRIDAY 26 October, 2018 (St Lucia)
Day 4 – Venue 82D-301
Time

Student

Topic

Supervisor

8:30

Arrival and Coffee

9:00

Maria Fernanda Paz Y
Mino Mora

Plant sterols: thermal behavior, solubility and crystallization

Bhesh Bhandari

9:15

Tong Li

Effect of dissolved carbon dioxide on the viscosity of various milks

Bhesh Bhandari

9:30

Deepa Dahal

To analyze the crystallization behaviour of raisins by XRD analysis
with and without application of glycerol

Bhesh Bhandari

9:45

Andre Tanzil

Effects of various surfactants on foaming properties of milk

Nidhi Bansal

10:00

Xi Chen

Concentration and dehydration of camel milk

Nidhi Bansal

10:15

Xiaoxia Sheng

Antimicrobial properties of camel milk and its fractions

Nidhi Bansal

10:30

Break 1 – Morning Tea

11:00

Aisyah Widiawardani

The role of betaine transporter in Lactococcus lactis salt dependence

Mark Turner

11:15

Gargi Roy

Heat tolerance and salt sensitivity of industrial strains in cheese
bacteria due to accumulation of signaling nucleotide c-di-AMP and
spontaneous mutations

Mark Turner

11:30

Htet Aung

Biocontrol of pathogenic Escherichia coli using inhibitory non-lactic
acid bacteria isolated from fruits and vegetables

Mark Turner

11:45

Sook Yan Mak

Bio-control of S.typhimurium in vegetables by non-lactic acid
bacteria isolated from fruits and vegetables

Mark Turner

12:00

RongRong Zhang

Textural and volatile profiling of 37 African rice varieties from Uganda

Melissa Fitzgerald

12:15

Songxia Yu

The toxin analysis of djenkolic acid in wattle seed

Melissa Fitzgerald

12:30

Zhaofeng Li

Structure and properties of plant cell walls

Sushil Dhital

12:45

Break 2 – Lunch
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FRIDAY 26 October, 2018 (St Lucia)
Day 4 – Venue 82D-301
Time

Student

Topic

Supervisor

Continued
13:30

Wan-Cheng Liao

Functionalized clarified butter

Sangeeta Prakash

13:45

Zhicong Kang

Development of plant-based yogurt

Sangeeta Prakash

14:00

Shi'en Andrea Goh

Cholesterol reduced milk: physical characteristics and microstructure
of phytosterol-fortified milk

Sangeeta Prakash

14:15

Ethel Hui Yi Lee

Influence of various hydrocolloids on physical properties, rheology,
tribology of skim drinking yogurt

Sangeeta Prakash

14:30

Brianna Page

Drivers of community engagement in Local government participatory
processes – case studies in Toowoomba, Queensland

Natalie Jones; Helen Ross

14:45

Jasmine Sin-Yue Ngo

NIR: The future of sensory testing?

Heather Smyth

15:00

Praneet Sathya Goundar

Associative learning in the diamondback moth parasitoid, Diadegma
semiclausum.

Michael Furlong

15:15

FINISHED

SAFS Student Conference October 2018

9

Effect of different feed compositions on growth and
reproductive performance of house mice
Student:
Supervisors:

Yifei Yang
Dr Elham Assadi Soumeh, Dr Luke Kui-po Leung

Abstract: Feed composition and quality can affect the growth and reproductive performance of animals. The effects of different feed
compositions on growth performance of house mice were determined by measuring the body condition and body fat. The number
and size of pups were considered as the reproductive parameter of house mice. The aim of this study is to compare the different feed
compositions influencing the growth and reproduction of house mice, particularly the female mice.
A standard diet, poor-quality diet, and two high-quality diets were fed to house mice for about eight weeks. 36 mice were introduced
into the experiment after weaning. Each group housed three males and six females, and they were placed for breeding after oneweek adaptation. A daily rotation was introduced between males and females to increase the replications due to the limited number
of males. The mating duration was 19 days, then the males and females were kept individually. The vaginal plug was observed as a
successful mating sign of individual females. The body weight of individuals was measured twice a week, while the body length and
tail length were measured once a week. One male was randomly selected and killed from each group at week 4, 6, and 8 for body
condition study and fat analysis. Females will be kept until their pups after weaning, the body condition and body fat of females will be
studied after euthanasia, and the number of embryos in their uterus will also be counted.
Four males were euthanised by carbon dioxide at week 4, and the morphological results have not been different significantly. Their
carcasses were frozen at freezer for fat analysis when the whole experiment completed. Currently, the pregnant females are mainly
from high-quality diet groups, and they are predicted to give birth in recent weeks. Previous literature indicates that the high levels of
dietary protein improve the growth and reproductive performance of female mice. It is expected that the females fed by high-quality
diets would show better performance on growth and reproduction. The percentage of body fat would be higher in females.
This experiment will determine which feed composition affects the morphological and reproductive parameters of house mice. This
animal model can be introduced in other similar experiments by using larger mammalian species, which provides a reference value.

Effect of maternal nutrition on hormone and
metabolites in the plasma of Bali calves
Student:
Supervisors:

Junsong Li
Dr Simon Quigley, Dr Nick Hudson

Abstract: The experiment was designed to increase beef production of smallholder farmers in Indonesia to meet
local beef demand. Therefore, this experiment was conducted to study the effects of maternal nutritional levels during pregnancy
and lactation on the nutritional components in the plasma of calves and the growth status and survival rate of calves. Then, this
experiment uses Bali cattle as a target animal, and it is mainly divided into two parts. The first part is the feeding experiment. In this
section, heifers can be divided into two groups. The first group is Mod_BCS (moderate body conditon score) and the second group is
High_BCS (high body conditon score). And, in the growth experiment, two groups of heifers fed different feeds. Next, the second part
of the experiment is the collection and analysis of calf plasma samples. During this process, the concentrations of various nutritional
substances in calf plasma, which includes ImmunoglobulinG (IgG), insulin-like growth factor-1 (IGF-1) and insulin, glucose, urea and
protein will be determined. Besides, the livewight of calves was also measured every seven days. The results of this experiment
showed that the calf weight of cows born in group High_BCS was significantly higher than that in group Mod_BCS calves. Additionally,
the concentration of those nutrients in plasma were also different. The concentrations of insulin and IGF-1 in calf plasma of group
Mod_BCS were lower than those of group High_BCS, especially the IGF-1 concentration. However, there was little difference in the
concentration of other nutrients.
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Genotypic variation in root cone angle and
early vigor traits in rice grown under warm and
cold temperature conditions
Student:
Supervisors:

Bernardo Esteban Tamayo Pacanins
Dr Jaquie Mitchell, Professor Shu Fukai

Abstract: Australia is the world’s driest continent, and recently it has been experiencing increased frequencies of drought resulting in
major reductions in irrigation water availability and hence rice production. Thus, there is an industry push to consider the feasibility of
aerobic rice production, a potential water saving option. However, two key traits considered necessary for aerobic production are high
early vigor and deep root. Low air temperatures at planting are also likely to lower gemination rates and result in less than optimum
plant establishment. Therefore, the present research objectives were to evaluate genetic variation of root cone angle (root depth) and
early vigor traits; to determine consistency in performance across warm (28°C /21°C; Experiment 1) and cold (21°C/15°C, Experiment
2) temperature conditions; and determine whether early vigor traits were associated with root cone angle. Two experiments each
consisting of 216 rice genotypes, were conducted in a randomized block design with three replications in a controlled temperature
glasshouse facility. Each block consisted of 9 clear ANOVApot®, in which 24 seeds were sown in each pot and harvested at
300-degree days. Root cone angle was measured in situ utilizing a protractor against the wall of the clear pot. Highly significant
(p<0.001) genotypic differences and genotype by temperature interaction effects existed for all Early vigor traits in each experiment,
causing a reduction of total biomass and in total leaf area of 187 and 211 genotypes respectively, and a delay in days to emergence for
all genotypes due to cold. A highly significant difference (p<0.001) was recorded in root cone angle, however no significant association
existed with early vigor traits. Genotype 47 A- 1355 was considered the best genotype under cold conditions producing 71% more
biomass than the poorest performing genotype, while also not being significant different from 40 other genotypes. Purple and Pokkali
were the best performing genotypes under warm conditions in terms of biomass and Total Leaf Area, producing 70.92% more Biomass
and Leaf area than the worst genotype. This evaluation and screening of the genotypes has led to the identification of a number of
genotypes that appear to be consistently high ranking in early vigor traits. These genotypes may be useful as donors for improved
adaptation to aerobic conditions and can now be incorporated into the rice breeding program, with the aim, of the development of
new rice varieties that can be used for aerobic rice production systems throughout the Australian rice industry.

Smallholder Bargaining Power in Agricultural Value
Chains: An analysis of sorghum contract farming in Kenya
Student:
Supervisors:

Maxmillah Magodi Malongo
Dr Erin Wilkus, Dr Ammar Abdul Aziz

Abstract: Beginning in the early 21st century, rapidly growing demand for sorghum as animal feed and brewing
increased the value of the crop and transformed market operations. This growth, shifted a considerable share of production for
domestic consumption into the industrial sphere. In 2013, Agricultural Sector Development Support Program- Homabay County,
promoted contract farming as a useful instrument for the emerging market environment. However, both smallholders and buyers
frequently broke contractual agreements, resulting in a surprising high incidence of short-lived contracts. This study explores the
role that power disparities played in delegitimizing those contracts, contributing evidence of smallholder- agribusiness transactions
to the extensive literature on “bargaining power”. A broad overview of literature on contractual agreements, agribusiness reports
and interviews of 21 smallholders and four buyers were evaluated to examine power dynamics throughout the lifecycle of sorghum
contracts. A snowball sampling technique was used to reach out to respondents and interviews were conducted by use of semi
structured questionnaires. An interpretive phenomenological thematic analysis was conducted on the transcribed data. Power
dynamics were evaluated by analyzing the language that research participants used to describe the relationships and management
of the contractual agreements. Major themes that arose were the directionality of relationships (proactive and reactive language) and
contract predictability (e.g. the uncertain time of payment). Description of farmers using proactive language was generally limited
to early stages of the contract, when farmers initiated engagement with potential buyers. Subsequently, proactive language was
mainly applied to buyers or third party actors (e.g. contracting companies shifted the execution of payment and provision of extension
services to private and public sectors). At this stage, banks, transporters, insurance agencies and local administration were described
as taking proactive and unprecedented actions. With such shifts in power, smallholders were described in more reactive terms with
the rare exception that farmers pursued legal action when buyers breached contracts. Secondly, uncertainty contributed to a high
risk for many farmers’ who initiated contracts with an objective of meeting time-sensitive school fee payments. This analysis suggests
that, sorghum contract farming has contributed to smallholder market participation in Homabay. However, inadequate contract
enforcement mechanisms left farmers vulnerable and subject to market manipulation and malfunctions. This study highlights major
consequences of bargaining inequality for smallholder farmers and identifies opportunities to strengthen contract law for application
in the sorghum value chain.
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The risk of not visualizing a functional or regressing
corpus luteum using ultrasound in cycling heifers
Student:
Supervisors:

Maria Valeria Colman Correa
Dr Geoffry Fordyce, Jarud Muller

Abstract: Ovarian ultrasound can identify whether a cow or heifer is cycling or not. Presence of a corpus luteum
or corpus albicans provides definitive evidence of cycling. However, oestrus cycles are characterized by absence of a detectable corpus
luteum or corpus albicans, for a short period, which has not been quantified in tropically-adapted cattle. Ovarian ultrasound scanning
using a 10 MHz linear array rectal probe was conducted daily for 29 days in 23 cycling tropically-adapted heifers at Charters Towers
(Queensland, Australia) to determine the proportion of the cycle in which a functional or regressing luteal structure was detectable.
The heifers had averages for hip height of 135 cm (sd=3.7), P8 fat thickness of 3 mm (sd=0.1), live-weight of 306 kg (sd=28.1) and
body condition score of 2.8 (1–5 scale; sd=0.04). Across heifers, a corpus luteam or corpus albicans was visible with ultrasound for
0.84 (95% CI 0.79–0.89) of the time. No luteal structure was detectable for up to 4 days after ovulation, similar to previous reports on
temperate cattle breeds. In some heifers, echogenic areas were visible after ovulation, but they could not be discriminated as a corpus
hemorrhagicum or a regressing corpus luteum from the previous ovulation. Average length of follicular and luteal phases for oestrus
cycles were, in days, 3.72 (95% CI 2.34–5.10) and 16.56 (95% CI 15.45–17.66), respectively. For 10 heifers, the ovaries with and without a
corpus luteum decreased and increased in length, respectively, during the luteal phase. This research will assist in the interpretation of
infrequent ovarian scans (eg. 1–2 times per year) as part of large-scale reproduction studies. For example, the percentage of animals
with a CL could be divided by 0.84 to derive a more accurate estimate cycling.

Equine-assisted activities and therapies:
a survey of the current status of global industries		
Student:
Supervisor:

Shengjie Zhang
Dr Judy Cawdell-Smith

Abstract: The project is designed as a descriptive cross sectional mixed-methods study of the current status of the development of
Equine-Assisted Activities and Therapies (EAAT) industry. It aims to provide an outline of EAAT industry, and anticipated trends of
development. It will also identify opportunities and hindering factor. EAAT industry is a relative new field not only in Australia but
around the world. Currently, there is little research about the development or extent of the equine-assisted therapies industry. This
research can fill the gaps by finding out the current status and exploring the future. The questionnaire covers general information,
therapy program, horses, and demand for EAT business. Some questions involve the reasons for using horses, the growing trend of
demand, theoretical foundation, etc. Equine-assisted activities and therapies has been used as a therapeutic option to treat various
diseases. Participants in an EAT program can include a horse specialist, a therapist, a client, a horse, or any combination. Regarding the
research design, questionnaire and web page layout are designed via Survey Monkey. As traditional approach of online survey has a
low response rate, mixed-mode surveys are used. Mailing, email and social media are used to contact the wanted people. Tips are used
to reduce people’s reluctance to respond to surveys. There exist lots of misunderstandings about equine-assisted therapy. Lack of staff
and therapists is one of the problems faced by many organizations. The outcomes of the survey can benefit the managers running an
EAT business and give guidance to regions with EAT industries still in the embryonic stage,
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The impact of dietary feed enzymes on calcium and
phosphorus digestibility in horses
Student:
Supervisors:

Alex Adrian Aguirre Segura
Dr Judy Cawdell-Smith, Professor Wayne Bryden

Abstract: Due to increasing concerns over phosphorus pollution and the rising prices of inorganic phosphates, intensive animal
production systems have been using exogenous enzymes in the attempt to address these problems. Phytase has been used
successfully in poultry and swine diets to increase phosphorus and calcium utilization from phytic acid and to minimize phosphorous
excretion. However, several studies have shown that the utilization of phytase in horse diets, has no effect on phosphorous digestibility
and phosphorous excretion 1–3. Since matching an enzyme with its target substrate does not ensure the enzyme efficacy, the
combined application of enzymes may have an effect on nutrient utilization. One type of enzyme can facilitate the activity of other by
reducing the negative effects of substrates as well as by increasing substrate access. Therefore, the main objective of this study was
to evaluate the impact of a mixture of feed enzymes on calcium and phosphorus digestibility in horses fed with a common diet with
different amounts of oats.
Six mature Standardbred geldings were used in this study. The geldings weighed from 500 to 600 Kg, with body conditions scores
between 3 to 5, according to Carroll and Huntington scale. The horses were fed three diets over a period of 66 days. The basal diet
included whole oats groats at 0.5% of the BW, Diet 1 contained 3kg/500Kg BW and Diet 2 included 6Kg/500Kg BW. Copra meal was
used only in the basal diet, while grass hay, and wheaten chaff were used in equal amounts among the three diets. Each diet had a
period without and with the supplemented enzyme. The enzyme mixture used was the multi-enzyme Natuzyme® (Bioproton Pty Ltd.),
at an inclusion rate of 20g/horse.
The enzyme did not have any effect on dry matter, organic matter, starch, calcium, and phosphorus digestibility, as well as on fecal pH
(P>0.05). However, the diets had an effect on dry matter (P=0.022), starch, calcium and phosphorous digestibility (P=0.000), and on
fecal pH (P=0.012). These results suggest that the enzymes mixture used in this study may not have been appropriate for the current
diet. Additionally, the changes on the feces pH suggest that some quantity of starch passed the small intestine and was fermented in
the hindgut. Current grain feeding practices may have an adverse impact on gut health, even in horses fed with safe cereal grains such
as oats.

Ecology and management of the roof rat (Rattus rattus)
and house mouse (Mus musculus) in the Port of Brisbane,
Queensland, Australia
Student:
Supervisor:

Hiu Tung Lau (Ruby)
Dr Luke Leung

Abstract: Rodent pests are major economic threats in Australia. This study aimed to determine the abundance and habitat use by
Rattus rattus and Mus musculus in the Port of Brisbane, Queensland, Australia. Live trapping using cage-wire and Elliott traps was
conducted to estimate population abundance at two habitats over two sampling periods from June to August 2018. In sum, 38
individual R. rattus and 75 individual M. musculus were captured from two habitats. The mean relative abundance of R. rattus was
higher at the lake (24.40 individuals per 100 trap-nights) than that of the mangrove habitat (17.15 individuals per 100 trap-nights),
indicating the lake habitat was more favourable for the species (P = 0.036). The mean proportion of juvenile animals in the R. rattus
population was also higher in the lake (0.30) than that of the mangrove habitat (0.06). Mean body condition of R. rattus did not
differed significantly between the habitats (P = 0.346), suggested the body fat content was comparable between the two populations.
In contrast, the mean relative abundance of M. musculus did not differ between the habitats (P = 0.437) but their mean body condition
was significantly higher at the lake (1.318) than that of the mangrove habitat (0.575; P < 0.001). Five rats were spool-and-line tracked at
the lake site, the proportion of distance covered by these tracked rats were (0.749) in forest habitat versus (0.251) in open grassland.
This suggested all rats had a strong habitat preference for forest (P < 0.001). There was overlap between movement range of individual
tracked rats. One of the tracked rats was observed active on trees, whilst another tracked individual entered the adjacent carpark
area and into vehicles. Conclusively, these data confirmed an infestation of R. rattus and M. musculus in the natural habitats of Port
of Brisbane. Port of Brisbane manage rodent pests by placing rodenticides bait inside and around the perimeter of port facilities,
this control method may not be effective because it does not deliver poison to the population of rodent pests in the natural habitats.
Rodenticide baits are not registered for use in natural habitats. Given these rodent pests are readily trappable, direct removal of rats by
trapping in natural habitats should be trialled as an alternative method to manage rodent pests in the Port of Brisbane.
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The distribution and abundance of the Black-breasted
Button Quail Turnix melanogaster at Cooloola, Inskip
Peninsula and Lake Poona
Student:
Supervisors:

Reisuke Shimomura
Dr Luke Leung, Mr Patrick Webster

Abstract: The Black-breasted Button Quail Turnix melanogaster is threatened due to habitat loss and fragmentation and predation.
Little is known of the current distribution and abundance of T. melanogaster. This basic ecological data is crucial in developing
strategies for the conservation of this species. This species is notoriously difficult to detect due to their cryptic appearance and habitat
preference, and therefore, camera traps are a useful survey method. Despite this, camera trapping protocols have not been optimised
for surveying this species. This study tested two types of Reconyx camera traps, HC550 versus HC600, and two camera positions,
angled versus horizontal for effectiveness in detecting T. melanogaster. Both camera types detected a similar number of photographic
events of T. melanogaster. However, significantly (P < 0.0005) more events were detected by the horizontally mounted camera
traps (88 out of 112 events) than those mounted on an angle (63 out of 112 events). Horizontally mounted camera traps were used to
determine the distribution and abundance of T. melanogaster at 55 points in the Great Sandy National Park. A total of 20 camera traps
recorded 118 events of T. melanogaster over 1869 trap nights. In addition, ten more camera points recorded evidence of T. melanogaster
in the form of platelets. T. melanogaster were detected along the coastline from Cooloola to Inskip Point and at Lake Poona. The
relative abundance of T. melanogaster was not affected by that of Red fox Vulpes vulpes or by any vegetation structure factor (e.g.,
ground cover). The presence/absence of three plant species, Cyclophyllum coporosmoides, Petalostigma pubescens and Poaceae,
affected the mean relative abundance of T. melanogaster (F 3, 46 = 3.153, P < 0.05). This model explained 17 % of the variation of the
relative abundance of T. melanogaster. This study suggests that a standard protocol of mounting the cameras horizontally should be
implemented in future studies to determine important ecological factors affecting the abundance of this rare bird. Management of
plant species in the study site may play an important role for the conservation of T. melanogaster.

Using qPCR to estimating mitochondrial content in
cattle tissues with different metabolic capacities
Student:
Supervisor:

Yexun Zhou
Dr Nick Hudson

Abstract: Mitochondria are an important source of ATP for animal organisms. In animal tissues, mitochondrial
content can affect the metabolism of animals. Therefore, studying the mitochondrial content in animal tissues has become an
important issue. In the cattle industry, mitochondrial content in different tissues of cattle may affect beef meat quality, the weight of
the cattle, and the utilization of feed efficiency. In this experiment, we first used PCR technology to detect the effectiveness of bovine
ND1, ND4L, CYTB, WISP primers to amplify mtDNA and nDNA respectively. We then used qPCR technology to determine the gene
copies of mitochondrial DNA in four different tissues of cattle with know differences in metabolic activity(white fat, liver, muscle,
heart tissue), by measuring the amount of mitochondrial gene to reflect the number of mitochondria in different tissues. Through
experiments we can conclude that mitochondrial gene expression is white fat<liver<muscle<heart tissue. By validating these primers
on tissues with known differences in mitochondrial content we can confidently use them in the future experiments to assess variation
in mitochodrial content across individuals phenotyped for commercially traits.
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The effect of growth hormone treatment on the
IGF-1 signaling pathway in cattle liver
Student:
Supervisor:

Chengxuan Xue
Dr Nick Hudson

Abstract: Beef industry possesses more than $8 billion value in Australia and it is still growing. The growing beef
industry will impact the environment and land management system. Thus, it is necessary to improve the production performance of
cattle. IGF-1 and its related genes regulate the somatotrophic axis of Cattle (Bos Taurus). It plays an important role on cattle’s muscle
growth, energy metabolism and longevity. Bovine somatotrophin (BST) is necessary to the cattle growth and production performance
as well. More than 50% of beef cattle are HGP treated.
The expression level of six genes related to IGF-1 signaling pathway and cattle growth was quantified by using RT-qPCR. A statistic
analysis was used to compare different expression level between the cattle with and without extra BST supply. Results indicate the
cattle’s IGF-1 gene expression elevated 10 folds with BST supply. Moreover, the expression level of IGF1-R, GHR and IRS-1 also improved.
However, IGFBP-1 gene was down regulated even though it is positively related to IGF-1 signaling pathway. Moreover, MSTN gene was
reported that should has elevated expression level accompany with IGF-1 elevation was also reduced. In conclusion, most of genes
in IGF-1 signaling pathway were up regulated by BST treatment. This research provides genomic basis of how BST influences IGF-1
signaling pathway. Further research could focus on the downstream signaling pathway of IGF-1 that relate to the cattle’s specific
production performance.

The effect of applying different diet regimes to the
gene expression of components of the IGF-1
signaling pathway in cattle liver
Student:
Supervisor:

Wenjie Zhang
Dr Nick Hudson

Abstract: Improving the efficiency of cattle growth is critical for increasing the profitability of the industry and minimizing the
greenhouse gas emissions. The objective of this research is to determine how the different nutritional status affects the gene
expression of major components of the IGF-1 signaling pathway in cattle. The growth of cattle is regulated by the growth hormone
called bovine somatotropin, this is released from the pituitary under circumstances favourable for growth, the effects of bovine
somatotropin are dependent on a cell signaling pathway which is the IGF-1 signaling pathway. IGF-1 is a hormone which can activate
several downstream signaling pathways, and these pathways influence growth at the molecular level via control of protein synthesis
and cell proliferation. However, the response of IGF-1 to somatotropin is variable, it depends on the nutritional status of animals. Three
groups (n=5) were set based on the different nutritional regimes which were low metabolic energy (ME) low crude protein (CP) group,
low ME high CP group and high ME high CP group. The mRNA samples were extracted from the livers in a previous study and the
cDNA samples were synthesized from the mRNA sample for analysis of gene expression., the expression level of IGF1, IGF1R, GHR,
IGBP3, and MLST8 were quantified by the Real-Time PCR. The treatment having the strongest effect on IGF1 pathway signaling was the
high ME high CP diet through upregulating the expression of IGF1, IGF1R, IGBP3, and MLST8 (P<0.05).Understanding of how different
nutritional status affects the IGF-1 signaling could help people to manipulate the composition of cattle’s diet at the growth stage which
will help to improve the profitability of the beef cattle industry. Secondly, understanding of the biology of growth in ruminant farm
animals would be helpful in the future research.
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Allelopathic effect of parthenium weed
(Parthenium hysterophorus L.) leaf litter on the
germination and seedling growth of wheat
(Triticum aestivum L.), chickpea (Cicer arietinum L.),
and Rhodes grass (Chloris gayana Kunth.)
Student:
Supervisor:

Widia Eka Putri
Professor Steve Adkins

Abstract: Parthenium is a pantropical weed from Central America that has invaded more than 40 countries in the world. The
invasiveness and competitive advantage of this weed is attributed to its ability to produce big number of seeds, stress tolerance,
environment and climate change adaptability, and allelopathic properties. Phenolics and sesquiterpene are two major class of
allelopathic compound found in parthenium and it has significant effect on the germination and seedling growth of various plants. The
allelopathic properties of parthenium had been investigated in various studies, however, most of the studies conducted the experiment
on the laboratory condition where the allelopathic effect was tested by applying the aqueous extract of parthenium on the test plants.
This study aimed to examine the allelopathic effect of the parthenium residue on the natural condition. The fresh parthenium leaves
were oven dried for 72 hours under 45o C and then crushed become crude powder. The treatment of 3 gr and 4 gr of the leaf litter
were incorporated in the upper 3 cm of 1000 gr of Greenfingers composted bark (fines, 1–5 mm) in 14 cm ANOVA pots. 10 seeds of
chickpea, wheat, and Rhodes grass then set to germinate. Another treatment without leaf litter was set as control. Six pots for each
treatment were arranged in simple random sampling in the glasshouse. After one week, the germinated seed were counted and
thinned to 5 seedlings per pot. The seedling were harvested after 40 days and the growth parameter including root length, shoot
length, and dry weight were measured. ANOVA analysis of the result showed that the test plants has different degree of sensitivity
to parthenium allelopathy, with chickpea being the most sensitive, followed by wheat and rhodes grass. In general, the measurable
growth reduction increased as increasing amount of parthenium leaf litter and the root is found to be more sensitive to allelopathy
compared to shoot in all test plants. The leachates from the parthenium leaf litter is confirmed to be highly allelopathic even on the
small dose in natural condition.

Evaluating the effect of elevated carbon dioxide
on the efficacy of glyphosate to control parthenium
weed biotypes
Student:
Supervisor:

Haochen Wang
Professor Steve Adkins

Abstract: The rapid change of global climate probably affects the growth of weeds and as a result the management of weeds could
be affected. This experiment was aimed on evaluating the impact of high concentration of carbon dioxide (CO2) on the growth of
parthenium weed (Parthenium hysterophorus L.) and subsequently impacts on the efficacy of herbicide, glyphosate. The treatments
that applied in this experiment contain the elevated carbon dioxide group (700ppm) and ambient carbon dioxide group (400ppm).
The biotype of parthenium in this experiment is Clermont. Each group has set 5 concentrations of glyphosate (including 1 control
group) and each group contains 8 replications. The result shows that under the elevated carbon dioxide condition, the parameters
and biomass including plant height, dry weight, leaf number, leaf length and chlorophyll content of weed is increased. Therefore,
the elevated atmospheric carbon dioxide has positive impact on the growth of weed. Through the rate mortality and SPAD reading,
the herbicide efficacy is nearly same in both ambient group and elevated carbon dioxide groups. To sum up, positive effect of high
concentration of carbon dioxide on the growth of weeds does not affects the activity and efficacy of glyphosate. This result is
significantly vital because a kind of multipurpose non-selective herbicide that has been broadly used in both cropped area and noncropped area.
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Exploring the competitive ability of two fodder species
on the growth of Cyperus aromaticus (navua sedge):
a glasshouse study			
Student:
Supervisors:

Mogomotsi Moilwa
Professor Steve Adkins, Dr Kunjithapatham Dhileepan

Abstract: Navua sedge (Cyperus aromaticus (Ridley) Mattf. & Kukentha) is a grass-like perennial weed which belongs to the family
of Cyperaceae and is native to the tropics of Africa. It was accidentally introduced to Northern Queensland, Australia where it has
invaded the rangeland and sugarcane plantations. Navua sedge has managed to invade the pasture lands due to its unpalatable
character to all livestock that causes selective grazing. Currently, the weed is causing a significant loss to agricultural productivity by
smothering the crops and native plants due to its fast growth rate as well as the absence of sustainable weed control method. The
present weed control management practices assist in the dispersal of the weed to clean areas through active rhizomes and courses
adverse impact to the environment as well. Therefore it is essential to find the alternative weed control method which can suppress
navua sedge growth to prevent the spread and control the weed invasiveness. A hypothesis that vigorous grasses can outcompete and
suppress the growth of invasive weeds was tested. A replacement series competition study of five density ratios (4:0, 3:1, 2:2, 1:3, 0:4)
was established to determine the intraspecific and interspecific competition effect of two fodder grass; Chloris gayana and Brachiaria
humidicola on the growth of navua sedge. The experiment was conducted under controlled environment condition in the glasshouse
at two moisture level of 50 and 100%. During the experimental trial, plant growth and reproduction traits including tillers, plant height,
fresh weight, dry weight, flowers as well as days to flowering were measured at week two, four and eight of the experiment trial. The
measurements were used to calculate competition ability, relative yield as well as the relative growth rate. At all density ratios, there
was no difference in response to moisture level to all the species. Navua sedge managed to produce more tillers and flowers under all
moisture levels as well as for intraspecific and interspecific competition levels than C.gayana and B. humidicola. C. gayana produced
more biomass in mixtures of species than in monocultures as compared to navua sedge and B. humidicola. The results indicate that
C. gayana had more competitive ability than navua sedge and B. humidicola.

Non-invasive assessment of faecal hormone metabolite
levels towards identifying a reliable pregnancy
biomarker in the koala (Phascolarctos cinereus)
Student:
Supervisors:

Jade Marie Fernance
Associate Professor Stephen Johnston, Dr Tamara Keeley

Abstract: An understanding of reproductive endocrinology is fundamental to the successful assessment and management of captive
breeding of threatened and endangered wildlife. Although the koala is one marsupial for which there is reasonable knowledge
of reproductive biology, a reliable, non-invasive pregnancy biomarker is yet to be elucidated for any marsupial species. A noninvasive biomarker, such as that associated with variation in excreted reproductive hormone metabolite concentrations, will allow
for pregnancies to be distinguished from non-pregnant luteal phases. Changes in daily progesterone and prostaglandin F2 alpha
metabolite (PGFM) concentrations of anovulatory (n = 5), pregnant (n = 5) and ovulatory non-pouch young bearing (n = 6) koalas
were assessed through non-invasive analysis of faecal samples, utilising previously described enzyme immunoassay procedures.
A peak in faecal PGFM concentration within the two days prior to the expected date of parturition was identified in 4/5 pregnant
females, with mean (± standard error of mean – SEM) baseline and peak concentrations identified as 28.83 ± 0.58 ng/g and 37.18 ± 1.58
ng/g, respectively. Mean baseline concentrations of faecal progesterone metabolites between anovulatory, pregnant and ovulatory
non-pouch young bearing females varied significantly (P < 0.001), with mean (± SEM) concentrations of 173.07 ± 10.39 ng/g (n = 5),
232.24 ± 7.11 ng/g (n = 2) and 276.19 ± 23.59 ng/g (n= 6), respectively. Faecal progesterone metabolite concentrations remained at
baseline values for anovulatory females, whereas a visually distinguishable increase was observed throughout the luteal phase of
both pregnant and ovulatory non-pouch young bearing females. Faecal progesterone metabolite concentrations throughout the
luteal phase of both pregnant females and ovulatory non-pouch young bearing females were not significantly different (P > 0.05).
While faecal progesterone analysis does not appear to be a suitable method of identifying pregnancy in the koala due to similarities
observed in concentrations throughout both pregnancy and the luteal phase, preliminary results of faecal PGFM analysis indicate its
potential use as a pregnancy biomarker in the koala. Further research is recommended with the inclusions of increased sample size
and twice daily sampling around the period of parturition in an attempt to assess whether the observation of non-unanimous trends
in pregnant females is due to the short excretion period of PGFM, or rather individual differences in excretory patterns. Identifying a
pregnancy biomarker in the koala would allow for the recognition of conception rate from natural matings and may potentially lead
towards identifying possible causes of failed mating attempts.
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Genotypic variation and relationships among
morphological traits contributing to the maintenance
of rice grain yield exposed to abiotic stress
Student:
Supervisors:

Orita Faleatua
Dr Jaquie Mitchell, Professor Shu Fukai

Abstract: The growing interest and utilization of rice (Oryza sativa) crop as a food source has encouraged the study on genotypic
variation and morphological traits with the interest of identifying its influence on maintaining grain yield that are exposed to abiotic
factors. The project consisted of four experiments which addressed specific objectives: Experiment 1 and 2 determined the a) genetic
variation in yield, spikelet conditions, lodging resistance and root depth/morphology under aerobic conditions; b) traits contributing
to high biomass and yield aerobic conditions; c) determine the consistency in performance of genotypes grown under different water
availability; d) relationship between transpiration and root depth at maturity. Experiment 3 and 4: the determination of genotypic
variation for cold tolerance under aerobic conditions. Water is a highly required component for rice growth and production, and as part
of evaluating grain yield, the experiment included exposing several genotypes to different irrigation regimes (wet side 3days/week; dry
side 2days/week) and compared the results against the genotype variation as well morphological traits. The design of the experiment,
Resolvable Row Column Design, allowed for a total of 160 plots which accommodated a space of 14m x 36m for all 20 genotypes, with
4 replications (block). Each genotype was given a plot size of 2m x 1.4m with 25cm spacing between rows and 20cm spacing between
plots, all of which was spread among 5 rows x 16 columns. Upon maturity, each plot was harvested at an area of 80–100cm, and sorted
into harvest index where they were placed into the 35oC oven for oven drying of 2–3 days before thrashing of panicles to collect grain
yield and recorded required measurements. The final stage of the field experiment covered the rooting depth of the plots. This was
done by using a heavy coring machine to extract a 70–75cm sample of soil which was examined using the Core-Break method at 5cm
intervals. The overall results show a trend in the grain yield where varieties Yunlu52, Yunlu29 and Apo show high yield per g/m2 in both
wet and dry sides as opposed to KKN9-229 and Liji. This trend is seen similarly in the root lengths of these genotypes with matching
correlation between the genotypic variation and morphological traits.

Non-invasive evaluation of faecal progesterone
metabolites for the characterization of the reproductive
biology of the female Lumholtz’s tree kangaroo
(Dendrolagus lumholtzi)
Student:
Supervisors:

Tsz Tung MOK
Dr Tamara Keeley, Associate Professor Stephen Johnston

Abstract: The Lumholtz’s tree kangaroo is one of the two species endemic to Queensland, Australia. As a near-threatened species
facing various challenges in the wild, it is crucial to understand their reproductive biology to aid future conservation. While the
oestrous cycle length of Lumholtz’s tree kangaroo has been estimated through limited behaviour observations, there is yet to be a
study that documents the female reproductive endocrinology of this species.
The objectives of this study were to (1) identify the temporal traits of the oestrous cycle, including the number of cycles and length
of oestrous cycle via faecal progesterone metabolite concentration analysis, and (2) determine the reproductive status of the captive
adult female Lumholtz’s tree kangaroos housed at Dreamworld.
Daily faecal pellets and observation records of oestrus and mating behaviours were collected from 4 females over a minimum of 8
months. After extracting the faecal samples with methanol, the concentration of faecal progesterone metabolites were measured
via an “in house” enzyme immunoassay. A longitudinal hormone profile was then generated for each individual demonstrating the
changes in daily faecal progesterone metabolite concentrations over the study period.
All 4 females had a faecal hormone profile with evidence of oestrous cycle activity. Oestrous cycles were observed throughout the
study period in all individuals, except one (Adele) that only cycled for part of the study period. A total of 17 cycles were evaluated
(Adele = 2 cycles; Ivy = 7 cycles; Mindy = 4 cycles and Mupee = 4 cycles) for oestrous cycle dynamics. The mean (± SEM) oestrous cycle
length was 64.8 ± 1.7 days (n = 17) and the length of these cycles ranged from 54 to 81 days. For Mindy, 2 long cycles were observed
early in the study period (75 days and 81 days) which may not be representative of an average oestrous cycle length; but they were
followed by cycles of similar length to the other females.
The mean oestrous cycle length of Lumholtz’s tree kangaroo in this study was similar to previous observations based on behaviour
oestrus and mating. This was also similar to that reported for the 2 New Guinean tree kangaroo species; 58.9 ± 2.4 days in Matschie’s
tree kangaroo and 54.3 ± 1.6 days Goodfellow’s tree kangaroo. Therefore, this study indicates that non-invasive hormone monitoring
in the Lumholtz’s tree kangaroo can contribute to the management of captive breeding programs through identifications of potential
fertility issues.
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Evaluating a novel stem applied herbicide capsule
methodology for control of leucaena and Peruvian apple
Student:
Supervisors:

Leisa Bradburn
Associate Professor Victor Galea, Dr Shane Campbell

Abstract: A recent innovation in weed management in Australia is a herbicide capsule methodology developed
at the University of Queensland by Victor Galea and Peter Riikonen in collaboration with BioHerbicides Australia. This management
technique is being used to combat the issues of invasive woody weeds in Australia which pose a significant threat socially,
economically and environmentally. The capsule delivery method involves inserting a capsule filled with granular herbicide directly into
the stem of the plant. This process has numerous advantages over current application methods; eliminating spray drift, non-target
chemical damage or death, contamination of waterways and soil residue. The application of herbicides using this method also reduces
the risk to operators as herbicides are safely contained within the capsule.
Currently this herbicide capsule method has been tested on a limited number of invasive plants. The aim of this research project is
to evaluate the effectiveness of the herbicide capsule method on invasive plants species, Cereus uruguayanus (Peruvian apple) and
Leucaena leucocephala (leucaena) through trials established in the Central Queensland region. A range of herbicides were applied to
the trial plants with the effect of these herbicides being assessed every 4 weeks for a period of 16 weeks through observational ratings
of foliar, stem and plant dieback.
The preliminary results for the C. uruguayanus trials indicate high levels of dieback in the glyphosate treatment and moderate levels of
dieback in the metsulfuron-methyl and aminopyralid/metsulfuron methyl treatments. The preliminary results from the L. leucocephala
trial indicate moderate levels of dieback for most treatments with the exception of hexazinone which has displayed an initial
knockdown effect followed by regrowth and recovery of the plant. Currently there are limited control methods for invasive plants such
as C. uruguayanus and L. leucocephala. The success of the herbicide capsule methodology for these species within Central Queensland
will provide land holders with an improved, safer and cost effective application method for control.

Evaluation of a bacillus probiotic for poultry nutrition
Student:
Supervisor:

Qi Zheng
Professor Wayne Bryden

Abstract: The probiotics have gained great popularity since they were discovered. Probiotics are able to
maintain the balance of the microbes in the gastrointestinal tract and depress the activity of pathogen bacteria.
Furthermore, probiotics activates inflammation reaction and the immune response of the host which contributes
to the development of the immune system. As diarrhea is a great hurdle of husbandry practical production, these amazing properties
of probiotics are meant to be better utilized in the husbandry. Scientists also put their trust in probiotics as the alternative for
antibiotics, especially the abuse of antibiotics has resulted in the anxiety of people worldwide. Alternatives of antimicrobial agents
have been required for the whole animal husbandry. This project is designed to evaluate the effects of three new probiotic strains on
broiler productivity through growth rate, feed conversion rate, and digestibility basing on animal experiment. The entire animal trail
chooses completely randomized design which has 7 feed treatments (one basal diet as negative control group and other groups with
different probiotic or enzyme additive) and 6 replications that are 42 units in total. It uses pen as a unit, each contains 10 male Ross308
broiler chicken. The entire raising period starts from 1-day-old and lasts 3 weeks. Finally, the effects of formulated feed with different
probiotics are analyzed by practical production performance and apparent metabolizable energy was measured from a total fecal
collection day 18–21. Finally using statistical analysis to compare the variance between different treatments. Final result showed there
was no differences between control diet and treatment groups for average daily weight gain and average daily feed intake. The feed
conversion rate was similar among all diets. The results of metabolizable energy were seen highest in the control group. One novel
bacillus proved the second highest apparent metabolizable energy result then followed by the positive control groups (commercial
Bacillus probiotic and xylanase). The remaining Bacillus treatments showed results of similar lowest values. Test probiotics did not
present huge advantage comparing to control group. It suggested that the result may be related to the inadequate challenge to
provide negative influence for test, and experimental environment is not as severe as the practical ones.
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Large scale microalgae cultivation and the application of
microalgae biomass as animal feed and human food
Student:
Supervisor:

Kai Chen
Professor Peer Schenk

Abstract: Microalgae contain outstanding profile of protein, lipids, Chlorophyll, Carotenoids and other unique
pigments of interest by animal nutrition, human nutrition and pharmaceutical industries. Unlikely conventional agriculture product,
the cultivation of microalgae does not require arable land and can be set up at in short period of time. Besides, the biochemical
composition of microalgae can be manipulated through changing cultivation condition to produce biomass with high concentrations
of interested compound. The advantage has made microalgae one of the sustainable future food source. To commercialise microalgae
for animal and human food production, the process of setting up the farm and cultivation at large scale need to be understand,
as there is a lot more variable compare to lab cultivation. Honour project has conducted 6 months of cultivation trail at UQ
Algae Energy Farm located at Pinjarra hill, Brisbane – a pilot farm designed to run with minimalistic set up for large scale production,
different microalgae species has been cultivated to understand the process of large scale microalgae cultivation, experience gained on
farm has contributed to the development of UQ Algae Energy Farm upgrade plan where new equipment and new infrastructure will
be bought in for more efficient cultivation. In addition, a potential functional microalgae food supplement for human – microalgae air
puffed chips has been develop using obtained microalgae biomass. Research project has described and evaluated the basic large scale
microalgae cultivation set up and process, as large scale cultivation method of microalgae is not well established as other agricultural
product, this project could provide direction for future research into more efficient large scale microalgae cultivation.

Preliminary screening for compatibility and efficacy
of stem-injected chemical and biological herbicides to
manage weedy Leucaena leucocephala			
Student:
Supervisor:

Onella Cooray
Associate Professor Victor Galea

Abstract: Leucaena leucocephala, a popular fodder crop is designated as a non-restricted invasive weed in Australia. If escaped from
pasture management, Leucaena can establish dense thickets outcompeting native flora and affecting native habitats. There is a need
for control methods that are appropriate for use in sensitive locations including riparian areas or conserved forest. The compatibility
and effectiveness of BioHerbicide Australia’s proprietary stem-injection system of delivering low-dose encapsulated chemical and
biological herbicides was explored.
Field trials were conducted at two sites of mature Leucaena stands over a period of eighteen months. Three chemical treatments were
tested in Ma Ma creek at the base of Mt. Whitestone, QLD, and seven treatments were used at the Crops Research Unit of UQ, Gatton,
QLD. Each treatment was applied to fifteen trees with three replicates per trial and were assessed for leaf loss and tree health every
fourteen days over a ten week period. Chlopyralid and Stinger caused leaf browning and defoliation similar to basal bark spraying with
Access. Glyphosate was slower to induce defoliation and the other chemicals were comparatively ineffective over the observed period.
The treatments at Ma Ma Creek had lower doses and did show recovery in some individuals.
Finally, a seedling bioassay was carried out in the lab to screen for compatibility against nine potentially pathogenic fungal isolates
which are in development for use as bioherbicides against woody weeds. Six of the isolates were seen to cause root and stem staining
as well as wilting in seedlings and plugs of each were applied to stems of mature plants at Ma Ma creek. Stems were harvested after
one, two and four months, split and observed for any fungal growth or staining. The inserted isolates were attempted to be retrieved
from the final harvested stems and all six were successfully re-cultured on media.
This preliminary screening of chemical and biological herbicides should inform future steps to optimize dosage rates as well as
most suitable treatment options to suit specific conditions. Through further development, a robust protocol for treating weedy
Leucaena can be established to facilitate environmental rehabilitation of wild spaces that have been impacted due to poor agricultural
management practices.
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Competition between the invasive Cabomba caroliniana
and the native floating leaved plant Nymphoides indica
Student:
Supervisors:

Nguyen H T Nguyen
Professor Steve Adkins, Dr Tobias Bickel (QDAF)

Abstract: Cabomba caroliniana A.Gray (hereafter cabomba) is considered as a severe invasive aquatic weed
and is listed as one of the first 20 Weed of National Significance in Australia. Although the impacts of cabomba on the environment,
society and economics are serious, there is lack of knowledge of cabomba’s ecology and its competitive performance to other native
aquatic plants in a certain habitat. Currently, most of the control tactics are either impractical or economically ineffective to control
cabomba on large scales. Artificial shade has been reported to be effective for cabomba management in some studies. However the
effect of shade created by some native floating aquatic plants on cabomba has been currently remained a gap.
In this project, we conducted a field survey and an experiment to investigate the competition between cabomba and Nymphoides
indica (L.) Kuntze (water snowflake, hereafter nymphoides) – a native floating leaved plant. The field survey showed that the increase
of nymphoides leave’s cover on the water surface significantly reduced cabomba dry biomass. However once the water is deeper,
cabomba dry biomass increased steadily while nymphoides could not establish its territory out of 2 m deep. There is no interaction
between water depth and nymphoides leave’s surface areas. Results from the experiment did not show any significant difference
between the treatments on cabomba shoot drymass, shoot length and stem density (treatments: cabomba mixed with nymphoides,
artificial shade and nymphoides). During the experiment nymphoides leaves could not reach to the most vigorous size and seemed to
die back, thus the effect of leave’s cover of nymhoides on cabomba was not obvious. Cold period during winter season could be the
reason to cause nymphoides and cabomba failed to regenerate from plants and fragments.

Field validation of UAV imagery to assess growth
parameters (leaf area, biomass and fractional
interception) in mungbean [Vigna radiata (L.) Wilczek]
Student:
Supervisor:

Yiyi Xiong
Professor Scott Chapman, Dr Marisa Collins

Abstract: In multiple crops, the use of Unmanned Aerial Vehicle (UAV) mounted with red, green, blue (RGB) cameras has been
found to be a useful remote sensing tool to assess canopy development. Mungbean has become a niche opportunistic crop with high
commercial values in Australia. Monitoring crop growth parameters of mungbean remotely by UAV offers an opportunity to assess
crop development without time consuming destructive crop measurements. The relationship between field data and UAV data is
currently undefined. This project investigated if a sufficiently robust relationship exists between mungbean data collected on-ground
(leaf area, biomass, fractional interception) and data collected by UAV imagery. The project assessed crop growth parameters of two
mungbean genotypes (Jade-AU and Satin II) with five replicates using intensive destructive crop sampling methods every 1–2 weeks
which were then compared with the UAV data collected simultaneously. The field experiment was located at University of Queensland
(Gatton campus). Throughout mungbean crop growth and development six harvests occurred across the season coinciding with
crop phenology stages: emergence, end of juvenile floral initiation, anthesis, start of grain fill and end of grain fill stages. Overall,
significant differences existed across different growing stages in terms of leaf area index (LAI), biomass and fractional interception,
with no significant differences between two varieties over time. Intercepted radiation and radiation use efficiency were also analysed
to improve model for estimating biomass. Vegetation indices were calculated from ortho-mosaic image (UAV) after classification of
vegetation and background. Fractional interception measured manually had a strong correlation with Fractional vegetation cover
from UAV imagery (R2= 0.990 for Jade-AU and R2= 1.00 for Satin II). Biomass and fractional vegetation cover had a positive linear
relationship (R2=0.95 for Jade-AU and R2= 0.98 for Satin II). LAI had strong correlations with several vegetation indices such as
Normalized green-red difference index (NGRDI), Excess green index (ExG) and Color index of vegetation extraction (CIVE) (R2 were all
greater than 0.98 for two genotypes). Biomass and CIVE were strongly negatively correlated linear relationship (R2=0.95 for Jade-AU
and R2= 0.98 for Satin II). The results shows data collected on-ground across the season can be highly correlated with UAV data and
provide a viable method for assessing crop growth. Being able to use UAV imagery to assess crop growth and predict the observations
of ground cover would help researchers investigating agronomic options and potentially assist farmers to establish yearly crop yield
production predictions.
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Analysing challenges facing paprika smallholder farmers
in Peru through a value chain approach
Student:
Supervisors:

Rony Harold Estrada Gonzales
Dr Ammar Abdul Aziz, Yanti Muflikh

Abstract: The paprika is one of the most widely used colouring products worldwide in the industry of food,
cosmetics and textile. In fact, the growing demand for natural colours and flavours, particularly in developed countries, has led paprika
to become one of the main export products, placing Peru as the main exporter due to its paprika high intense colour. Engagement
with an inclusive agricultural commodity chain has been shown to play a crucial role in improving smallholder livelihoods and
promoting rural economic development. However, one of the critical limitations of Peruvian paprika exports is small-scale farming. As
high as eighty five percent of all Peruvian farmers have a small productive area representing agricultural smallholdings. The purpose
of this study is to assess the current state of Peruvian smallholding farmers in the value chain of Peruvian paprika and determine the
factors that affects the smallholder farmers’ capability to cater to an international export market. It aims to recommend alternative
strategies to improve the competitiveness of smallholder farmers. The method used in this research is a systematic literature review
which is divided into three main stages – planning, conducting and reporting and disseminating the review. The results of the
assessment show that the lack of lawful contract terms, lack of support from the Peruvian Government, inadequate information
channels and most importantly, the lack of trust among small-scale farmers present critical limitations to creating a successful export
enterprise that caters to the international markets. To overcome these limitations, small-scale farmer should lead to the creation of
associations governed by pre-stablished norms.
Keywords: Paprika industry, Peruvian smallholding farmers, export

Factors influencing commodity producers’ decisions
to hedge with futures contracts against price risk in
Queensland, Australia
Student:
Supervisor:

Raul Odriosola Sequeira
Dr Ammar Abdul Aziz

Abstract: Australia’s $48.5 billion expected export earnings for crops in 2017–18, the deregulated nature of agricultural markets
and extreme volatility of commodity prices, together with an apparent lack of participation of farmers in the futures market and/
or understanding of the role that futures contracts may play in helping to manage price risk, reveal the need for further research
into the field. By evaluating an array of factors significantly related to the decision to hedge such as, decision makers’ profit and risk
preferences, as well as personal and other farm-specific characteristics, this study sought to identify and classify the most significant
factors affecting the decisions of commodity producers in Queensland to hedge with futures contracts against price risk. A Tobit
model has been used for empirical estimation using data from an online survey administered to a sample of 45 Queensland farmers.
Results showed that the most important factors that explain the use of futures contracts were significant sources of off-farm income,
membership in a peak body or industry association, debt position, expected percent change in income, and having a bachelor’s
degree. Percentage of land used, years managing the farm, self-assessment of managerial ability, risk aversion, and age also seemed to
be related the decision to hedge. However, the relationships were not found to be statistically significant. Previous research in the US
confirm these findings and suggest also including perception of the ability of futures contracts to reduce risk or increase income, farm
size, gross farm sales, location, previous use of other means of risk management, and government assistance payments as potential
explanatory variables. Overall, the results of this study were useful in that they helped to relate US findings to domestic empirical
results. Future research effort should consider a wider range of variables and evaluate separately the impact that marginal changes
can have on the probability of a farmer hedging with futures contracts, as well as on the proportion of crop acreage allocated for those
currently hedging positive amounts.
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Exploring the impact of market liberalization policy
reforms on the dairy sector in Kenya
Student:
Supervisor:

Benedict Inguyesi Okwako
Dr Ammar Abdul Aziz, Yanti Nuraeni Muflikh

Abstract: Dairy industry is the most economically important livestock sub-sector component and one of the
largest agricultural segment in Kenya. It contributes about 14% of the agricultural GDP, is source of livelihood for smallholder farmers
and creates numerous employment opportunities in its value chains. The implementation of any policy reform could lead to significant
economic effects on the industry. Therefore, this study aims to examine the impact of market liberalization reforms on pricing and
productivity of smallholder dairying and propose alternative strategies for improving production and marketing of dairy products.
The study will adopt a systematic literature review approach to address the research questions. This research hypothesizes that
market liberalization initially creates uncertainty and price volatility to producers because of exposure to market forces of supply and
demand. This is quite critical after a period of state protectionism where output prices were controlled and stable, output markets
guaranteed and inputs were subsidized. However, in the long-term, the industry restructures as the private sector fills the gap left by
the state instruments and producers reorganize themselves to confront the new challenges and exploit the emerging opportunities.
The findings of this study posit that introduction of free-market economic policies in mid 1990s initially disoriented the dairy industry
as state-run Dairy Farmers Co-operative Societies (DFCS) and Kenya Co-operative Creameries (KCC) collapsed. The results indicate
that smallholder farmers have reorganized themselves into farmer-led dairy marketing cooperatives and dairy farmer interest groups
to scale up their economies and access markets. Dairy production has become more intensive hence higher productivity and multiple
marketing channels have leveraged the farm gate prices. Consumers have more dairy product options at competitive prices in the
market. Conversely, dairy intensification is costly to smallholder farmers because of the high capital requirements involved. This study
therefore proposes the streamlining of dairy marketing cooperatives to adopt the New Generation Cooperative (NGC) model to enable
members to pool capital and finance value adding assets. Similarly, individual farmers need to embrace Resources Dual Circulation
System (RDCS) which advocates for farm-level integrated resource use techniques to improve milk income and productivity. The
study also proposes further research on Kenya’s dairy value chain using more intensive methods such as a system dynamics model
to enhance our understanding of the dairy industry as a whole system through assessing the dynamic relationships and feedbacks of
several variables that influence productivity, competitiveness and sustainability of agricultural value chains.
Keywords: smallholder; dairy industry; liberalization; policy

A comparative analysis of financial and environmental
costs of iced and iceless packaging in export broccoli
supply chain: An Australian case study
Student:
Supervisors:

Gayathri Rajagopal
Dr Ammar Abdul Aziz, Professor Daryl Joyce

Abstract: The fresh export of Australian broccoli to Asian markets was worth $7.35 million in 2017. As the export demand increases
and with the resumption of import by countries like Japan, maintaining the import quality specification of the product is important.
This is greatly influenced by the packaging materials used during export. This study compared the economic and environmental
costs of two types of packaging in export broccoli; styrofoam cartons topped with ice and Modified Atmospheric Packaging (MAP) in
cardboard boxes. The study intends to develop better market access and competitiveness through the adoption of economically and
environmentally sustainable packaging practices in the Australian broccoli supply chain. The study was conducted as a case study
of broccoli packaging in South East Queensland export. Financial costs associated with the two packaging options were collected
through semi- structured interviews using a value chain approach. Environmental costs were obtained through Life Cycle Assessments
(LCA) of the two packaging options using the software, Sima Pro. The study was conducted within a system boundary defined from
cradle- export. The results of the study showed that MAP is more cost effective and an environmentally friendly packaging option
compared to top iced broccoli. The results of the study, if industrially adopted can give the Australian broccoli exporters a competitive
advantage of having a sustainable and cost effective value chain. Future research should focus on identifying the barriers to adopting
the recommended packaging option.
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Assessing market orientation of smallholder beef cattle
farmers in Gert Sibande district, South Africa		
Student:
Supervisor:

Kenneth Madoda Nkambule
Dr Anoma Ariyawardana

Abstract: Smallholder beef cattle farmers in the Gert Sibande district, South Africa are struggling to access
markets with their product that does not satisfy consumer demand and needs, efficiently and effectively. This paper assesses the
market orientation for smallholder beef cattle farmers in the district. Farmers market accessibility and interaction with the customers
and amongst themselves in the beef cattle sector to identify a sustainable competitive advantage for their product is a big challenge.
The challenges limiting farmer’s participation in the mainstream marketing channels includes amongst others; lack of market
infrastructure, poor institutional arrangements, focus on production orientation, lack of market information, poor condition of livestock
and low production capacity.
A marketability index of all the commodities produced by farmers is calculated to obtain market orientation index status for each
household using field survey data from 128 beef cattle farmers in the 7 municipalities of the district. Thereafter, computation of the
factors determining smallholder beef cattle market orientation was conducted using a multiple regression analysis. The results show
that smallholder farmers in the study area are largely at subsistence level with an average of 21% of commodities produced, are sold to
the market. The sampled farmers are far below the commercial market orientation threshold of 75%. The farmers market orientation
index average is 0.4 indicating that they allocated 40% of their grazing land for rearing of beef cattle for the market between June
2017 to July 2018. Based on the interpretation of the results, market oriented farmers are progressively learning oriented on current
farming practices and conducting market research. Above average market orientation status was observed to be significantly
influenced by using exogenous determinants such as genetic resourced animals for production, sizeable portion of land for grazing,
access to market information, support services from private and public institutions. The findings from the study suggests that
promoting market oriented technologies, enforcing market oriented policies which strengthen farmer – market relationship, increase
access and equitable participation in the livestock sector by forging partnership with industry role players and providing adequate
support services by private and public institutions may enhance market orientation status of smallholder beef cattle farmers in the
district.

Seed germination ecology of glyphosate-resistant and
glyphosate- susceptible Echinochloa colona L. (Link)
in Australia
Student:
Supervisors:

Navneet Kaur Mutti
Bhagirath Singh Chauhan, Dr Gulshan Mahajan

Abstract: Echinochloa colona L. (Link) is a problematic weed of summer crops in Australia. This weed has become resistant to
glyphosate. The study was conducted to evaluate the effect of environmental factors (light, temperature, osmotic stress, salt
concentration, burial depths, and sorghum residue) on the germination and seedling emergence of a glyphosate-resistant (R) and a
glyphosate-susceptible (S) populations of E. colona. Both populations behaved similarly to light and temperature conditions, water
stress, pH, sorghum residue cover and seed burial depth. Germination of E. colona was stimulated by light as compared to dark
conditions. Seeds showed germination at a wide range of temperature; from 20/10 to 35/25 °C (alternating day/night temperatures).
Germination was totally inhibited at 15/5 °C alternating day/night temperature. The R E. colona showed more tolerance to sodium
chloride concentration, as salt required for inhibiting 50% of germination was greater for R population (209Mm) as compared to S
population (174Mm). There was no difference in seed germination at pH in the range of 4 to 10. Seed germination was reduced by
50% at an osmotic potential of -0.44 MPa. In a shade house study, the seedling emergence of E. colona was reduced by sorghum
residue cover. Emergence was 70% in the absence of crop residue and a residue amount of 8 t ha-1 reduced emergence to 47%.
Seed emergence was greatest on the soil surface and it was totally inhibited at burial depth of 8cm. E. colona germination at wide
range of temperatures suggests that this weed can emerge in spring, summer, and autumn in Queensland. The R population can
show high competition to crops under high salt concentration. Germination of E. colona was stimulated by light, hence, it will
remain a problematic weed under zero tillage farming systems of Australia. The knowledge obtained from this study helps in better
understanding of germination ecology of Australian population of E. colona and contribute in development of integrated weed
management practice for E. colona.
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Electrolyte leakage for assessing supply chain stresses of
harvested fresh produce
Student:
Supervisors:

Ahmet Ipek
Professor Daryl Joyce, Dr Robyn Cave

Abstract: The effects of ripening and senescence on electrolyte leakage (EL) and osmotic potential (OP)
of plant tissues were examined. The EL method was tested to determine relevance and reliability in the assessment of cellular
membrane stability (CMS) in mangoes and broccoli at different stages of ripening and senescence. EL was determined by measuring
the conductivity of eluates in mannitol-based bathing solutions from excised mango and broccoli tissues during their ripening and
senescence. It was hypothesised that EL would be indicative of the extent of cellular membrane damage (CMD) during ripening and
senescence. The relationship between osmotic potential (OP) of mangoes and broccoli in relation to EL from aging of plant tissues by
assessing was also examined. It was hypothesised that OP of plant tissues may influence measured changes in EL because changes in
tissue OP would require adjustment of bathing solution OP. Changes in EL from excised tissues were observed at later stages of plant
aging. Thus, changes in EL were linked to aging. It is suggested that OP of tissues may influence CMS which was measured by the EL
method.

The effects of protease supplementation on carcass
composition, organ development, gut morphology and
microbiota of male broilers fed maize-soybean diets
Name:
Supervisors:

Lingjun Huyan
Dr Elham Assadi Soumeh, Professor Wayne Bryden

Abstract: Protein digestibility can be limited due to the lack of endogenous enzymes in poultry and as a consequence, overfeeding
of protein results in the presence of undigested protein in the ceca of broilers. The undigested protein will be directly excreted in
feces, which not only a waste, but also causes environmental pollution. In addition protein which is not available for utilization by the
bird, becomes substrate for proteolytic fermentation with a subsequent change in microbial composition, colonization of pathogenic
bacteria and the production of metabolites and toxins. The addition of exogenous proteases could be one strategy to increase protein
digestibility, improve feed utilization, and thus reduce production costs.
In this project, a total of 240 male birds was randomly assigned to 1 of 2 experimental diets: control diet vs control diet supplemented
with exogenous protease enzyme (8 replicates of 15 birds in each; 120 male broilers (ROSS 308) per dietary treatment in total). At
the end of the trial on day 42, the final body weight of male broilers was recorded and 2 birds per pen was dissected and carcass
composition, organ weights was measured, and gut and cecal excreta samples was collected for gut morphology and microbiota
analyses.
The results showed that the final body weight, the weight of thigh and abdominal fat, the absolute weights of heart, pancreas, liver,
gizzard with chyme or no chyme, bursa of fabricius, the length of jejunum and ileum in male broilers on day 42 were increased
numerically in protease treatment but not statistical differences. As a preliminary result of scanning some of the slides, the villus
height, crypt depth, the villus height to crypt depth ratio, villus width, villus surface area and the number of goblet cells of ileum
in male broilers on day 42 were increased in protease treatment. A proper statistical analyses will be conducted after all slides are
scanned and measurements are ready. The results of the cecal microbiome composition will be ready next week and will be included in
the final report.
In conclusion, protease supplementation shows slightly beneficial effects on carcass composition, organ development, gut morphology
of male broilers fed maize-soybean diets.
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The Relationship between mare body composition and
insulin dynamics in foals
Student:
Supervisor:

Madanqi Li
Judy Cawdell-Smith

Abstract: Health and body condition of mares alter endocrine responses of offspring before and after birth.
These changes are potential causes of developmental origins of health and disease. On the basis of this theory, excessive fat
accumulation in pregnant mares potentially exerts influences on growth and metabolism of neonatal foals. However, little is known
about these effects. The objective of this research is to unravel the possible impact of mare body composition on the endocrine
responses in foals, especially on insulin dynamics.
The scope of the study is prelimited to the effect of generalized fat accumulation in mares on neonatal foals. The causes that leads
to varied body compositions in mares, like disease, diet and genetic variation, and their effects are not discussed in this study. And
post weaning effects on glucose metabolism are also beyond the scope. 16 health mares and their foals were involved in the research.
Plasma glucose levels and basal insulin concentrations of mares and foals were accessed respectively from foaling to 6 months post
foaling. Body condition score (BCS), bioelectrical impedance analysis (BIA) and neck circumference were used as major parameters to
evaluate body composition of mare.
As a result, BCS of mares was accessed ranging from 4 to 7 on the Henneke scale. Both basal levels of plasma glucose and plasma
insulin concentrations in foals were positively corelated with mare neck circumference. The fat mass evaluated by BIA remained to
be analyzed. In conclusion, there is a real possibility that maternal body composition elicits profound influence on insulin dynamics in
foals. For future research, other foal endocrine studies, like glucose tolerance test, could be done to examine insulin sensitivity of foals
and its correlation with mare body composition.

Developing an NIRS calibration for indigestible neutral
detergent fiber (iNDF) in silages		
Student:
Supervisor:

Acep Usman Abdullah
Dr Karen Harper

Abstract: Near Infrared Reflectance Spectroscopy (NIRS) is a rapid, non-evasive tool to measure a number of
nutritive components in feed, and predicts through a calibration model based on the correlation between spectral characteristics and
a wet chemistry attribute. Indigestible neutral detergent fibre (iNDF) is an important feed attribute in terms of intake and digestibility,
but its wet chemistry measurement is difficult. It was found in the previous research (Harper et al 2014) that iNDF content in silages
has the potential to be measured using NIRS. However, to verify and improve this calibration, more samples (n>50) are required. This
current research aims to create a more robust calibration model that can more accurately predict the iNDF content in silages.
A diverse collection of silage samples (n=189) were collected from dairy farms in Northern NSW and throughout Queensland, and from
previous research activities. For all data used in the calibration development, iNDF content of these samples was determined with wet
chemistry analysis. iNDF of ground samples was determined by means of a 240 hour in vitro fermentation (Goering and Van Soest
1970) using ANKOM daisy fermenters containing the rumen liquor of fistulated steers. NDF was analysed by the method described
by Goering and Van Soest (1970) with modification for an Ankom Fiber Analyser. Silage samples were also scanned using a Bruker
multipurpose analyser (FT-NIR MPA), for the spectral data. The wet chemistry iNDF data and spectral data were then used to create a
calibration model according to a multivariate calibration method, Partial Least Square, using QUANT 2 extension of Opus 7.2 software.
The best calibration model, statistically validated with high correlation (R2) 88.48 and low error analysis (RMSECV) 2.33, was found in
this research within frequency regions of 7506–5446.3, 4605.5–4242.9 cm-1 and using data pre-processing of first derivative + vector
normalization.
This research indicates that increasing the number and diversity of samples can increase the robustness of the calibration. This
calibration model, can be reliably used to analyse iNDF content in all silages rapidly and cost-effectively. Furthermore, as iNDF
can be used to predict intake and digestibility, its ease of measurement with NIRS will allow it to be used more effectively in feed
characterization and production models.
Keywords: Near Infrared Reflectance Spectroscopy, Indigestible Neutral Detergent Fibre, Partial Least Square Calibration
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Feeding weaners in northern Australia: does it pay?
Student:
Supervisors:

Carlos Daniel Núñez Argüello
Dr Karen Harper, Dr Kieren McCosker

Abstract: A topic of debate between many herd managers within northern Australia is whether or not it is
economically sound to provide nutritional supplements to weaners over the dry season after weaning, increasing
their likelihood of reaching target sale or mating liveweights (LW), or liveweight gains (LGW). However, the cost
benefit of providing this increased support is unclear, as weaners that have been provided with little support express compensatory
growth during the wet season, when the nutritional quality of the native pastures increases.
A comprehensive study of the impacts on growth and fertility of feeding weaner heifers through their first dry season was conducted
at the Katherine Research Station, NT. Heifers from two properties were split into two groups based on weight, the assumption being
that the ‘heavy’ group were weaned at the optimum time while the ‘light’ group were weaned ‘early’. Each of those groups were then
allocated to one of five supplementation levels for 169 days (dry season, June – December). The supplements were control (urea plus
mineral mix) and four increasing amounts of copra meal (up to 7 g DM/kg liveweight.day) for 78 days and then a mix of copra meal
and corn grain (with a mineral mix) for the remaining 91 days (at the same levels as the first 78 days).
This study compares the cost benefit of providing different amounts of supplement to weaner heifers during their first dry season. The
analysis was conducted using a partial budget gross margin framework based on the Bullocks template from the Breedcow DynamaTM
software package. A gross margin was calculated for each animal based on the assumption that the animals were ‘bought’ at the
beginning of the trial, variable costs in the form of feed were incurred at a variable rate according to the treatment group and then the
animals were ‘sold’ at the end of the trial. The benefit of feeding heifers was measured based on the pregnancy rate of the treatment
group. This study showed that there was limited economic benefit from providing high levels of supplement to heifers during the dry
season, with feeding heifers at high levels during the first dry season to increase pregnancy percentage, with positive returns when
less than 0.1g/kg LW.day were provided. Results also showed that in general it was more profitable to supplement normal weaners
than light weaners.
The findings from this study will assist cattle producers in northern Australia when determining the level of supplement that can be
economically provided to their weaners.

The rate of disappearance of Hydrocyanic Acid (HCN)
from cassava plant parts under drying or silage
processing methods
Student:
Supervisors:

Bonna Andrew Zulu
Professor Dennis Poppi, Dr Karen Harper

Abstract: In the developing world, efforts to expand animal production systems are hindered because of long-lasting shortages of
feed resources and the ever-increasing cost of feed. The improvement of feed availability through utilization of alternative feed sources
such as cassava would help advance beef production.
Cassava is one of the most cultivated crops in the world grown extensively for its high starch yielding tubers. Cassava tubers and
leaves are considered as having huge potential as a livestock feed. The tubers are high in readily available fermentable energy, while
the foliage is a good source of protein for growing cattle. Cassava’s use as a livestock feed is limited due to the presence of cyanogenic
glycosides which when hydrolyzed yields hydrocyanic acid (HCN), and is toxic to cattle. HCN toxicity can cause death and reduce the
growth and the reproductive development of animals.
Sun drying and ensiling are two common processing methods used to reduce HCN levels in cassava. However, while these two
methods can be effective, there are still problems in the field with cattle suffering HCN toxicity. The problem is that there are no
standard protocols or recommended guidelines that can be provided to farmers for the preservation of cassava for the safe feeding to
cattle.
This research project aims at producing a 28-day timeline of HCN reduction of cassava plant parts (foliage, peeled roots and peels)
when they are either sundried or ensiled. The aim is to achieve safe levels of 10 ppm dry matter. Cassava cultivar MAus 7 was grown,
harvested, plant parts separated and processed by either drying or ensiling. At 10 time points treatments were analysed for HCN using
the picrate paper testing kit method.
From the results, sun drying was effective in reducing HCN to safe levels in all plant parts while ensiling was not effective in reducing
HCN to safe levels. It is recommended that roots should be sun dried for at least 7 days while leaves for at least 30 days before being
fed to cattle. Cassava silage, in particular the foliage or peels, should not be fed to animals. More research needs to be completed on
pretreatment ensiling processes so this valuable feed source can be safely utilized.
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The use of microchip-automated feeders with captive
Eastern blue-tongue lizards (Tiliqua scincoides)		
Student:
Supervisors:

Yufei Gao
Associate Professor Peter Murray, Dr Julia Hoy

Abstract: Environmental enrichment on captive animals has been described as a really beneficial way to
improve the management and welfare of captive animals. The number of studies and published articles on environmental enrichment,
especially the environmental enrichment on captive mammals, has increased dramatically over the last three decades. A microchipautomated system is currently being developed because of its highly potential benefits for enriching captive animals and optimizing
the management of animals in captivity. A large number of reptiles are kept in captivity as pet and zoo animal, but the research on
environmental enrichment for captive reptiles has been largely neglected. The purpose of this study is to test if Eastern blue-tongue
lizards (Tiliqua scincoides) can successfully use microchip-automated feeders and preliminarily investigate the efficacy of microchipautomated feeder on environmental enrichment for captive Eastern blue-tongue lizards.
A total of three male captive Eastern blue-tongue lizards implanted with microchips were used in this study and each lizard was
provided with one commercially available microchip-automated feeder (SureFlap) during the training period. The training process
was broken up into two stages, consisting of habituation stage and feeding stage. The baseline behaviour activity of individual lizard
and the interaction within each lizard and feeder were recorded continuously by remote surveillance video camera. All interactions
between feeders and study lizards were categorized into seven levels through Feeder Interaction Score (FIS) which ranges from the
indirect interaction (FIS 1) to full entry to feeder bowl (FIS 7). Results of this research show that captive Eastern blue-tongue lizards
can be trained to use microchip-automated feeder. Due to the high level of variation on individual lizard’s response to the feeder, a
large sample size and longer period of study need to be undertaken to evaluate the enrichment potential of the microchip-automated
feeder on captive Eastern blue-tongue lizards. This study is the first recording of reptile being trained to use microchip-automated
device and illustrates proof-of-concept that captive Eastern blue-tongue lizards can use microchip-automated feeder.

Collaborative supply chain in the cut flower business: a
case study of producers and wholesalers in Kathmandu,
Nepal
Student:
Supervisor:

Sita Bantha Magar
Dr Phillip Currey

Abstract: Collaboration in supply chain management of the cut flower business has never been explored in the Nepalese context. This
exploratory study was conducted to gain an overview of the nature and level of supply chain collaboration in the cut flower business in
Nepal. A qualitative case study method was applied, with the focus on a cut flower wholesaler and suppliers. Information was collected
by means of a literature review and telephone interviews. Telephone interviews were conducted with a purposively selected wholesaler
manager and committee member, and two of the wholesaler’s cut flower growers. The study provided evidence of collaboration
occurring in areas from transaction to process management, between the producers and the wholesaler. Further, the report explored
the antecedents, nature and consequences of existing collaboration in the given supply chain. The study has determined that
collaboration between the chain actors is more advantageous than competition between each other.
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Identifying Psittacine beak and feather disease virus
crossover from rainbow lorikeets to cockatoo species
using polymerase chain reaction
Student:
Supervisors:

Kristine Rae
Associate Professor Robert Doneley, Associate Professor Peter Murray

Abstract: This research was designed to establish if psittacine beak and feather disease virus has crossed over from one parrot
species to another. It is believed that the lorikeets (Loriini) virus has crossed over to the Cockatoos (Cacatuidae) thus the cockatoos
exhibiting atypical symptoms of the disease. Each parrot species has its own species-specific virus, which is contagious and affects
wild and captive birds and is prevalent in all parrot species around the world. Currumbin wildlife sanctuary on the Gold Coast has seen
cockatoos present at their veterinary clinic with atypical symptoms of the disease, wing and tail feather loss. Cockatoos commonly
show signs of the disease by beak deformities whereas another parrot species, like the lorikeets, are known to exhibit wing and tail
feather loss. Understanding the disease further can help limit its exposure to and potentially form the basis of a vaccine to assist
endangered parrots around the world. This research is aimed at infected rainbow lorikeets and cockatoo species’ isolated Rep
gene. Research is limited by its small sample size due to the limited number of birds presented to Currumbin wildlife sanctuary’s
veterinary clinic that displayed atypical symptoms. DNA extraction was carried out by the QIAGEN DNeasy Blood and Tissue kit as per
manufactures instructions. To identify if the disease had crossed over a polymerase chain reaction (PCR) was carried out on purified
DNA samples from infected birds. PCR’s were developed based on published protocols for genome sequencing and correct primer/s
use (2 and 4). Whole genome sequencing was done using Sanger-Sequencing. Findings were compared to published sequences from
lorikeets and cockatoos. Research has not been conducted to date, but it is thought that the results will show a cross over affect from
the rainbow lorikeet (Trichoglossus moluccanus) to the cockatoo species. This cross over could lead to understanding the disease more
and how it has been able to infect other species, not just parrot ones (zebra finches (Taeniopygia guttatahave) now been identified
with the disease). If the results do not show a cross over affect, further research can be conducted to understand why cockatoo
species symptoms of the disease have changed. A larger samples size would be recommended to be of statistical significance.
Any results from this research will contribute to the current knowledge of the disease and bring forth further research, data and
understanding in the area.

Influence of rootstock on photosynthetic activity and
yield of grafted Capsicum annum ‘Warlock’ under water
stress conditions
Student:
Supervisor:

Anthony Kipkurui Rutto
Dr Robyn Cave

Abstract: Consumer demand for capsicums is increasing, but supply will be impacted by unpredictable temperatures and rainfall due
to climate change. While traditional plant breeding is a useful tool for developing drought tolerant vegetables, it is very slow. A quicker
alternative is grafting, where rootstocks with enhanced growth properties are used. The Queensland Department of Agriculture and
Forestry (DAF) has identified three wild type chili genotypes with drought tolerance. However, there is no detailed information on
the level of drought tolerance for each rootstock. Furthermore, the best practice for seed germination and grafting of these new chili
rootstocks has not been fully developed.
A glasshouse study was conducted at the University of Queensland Gatton Campus to establish a grafting protocol and quantify
drought tolerance. Seeds of commercial C. annum ‘Warlock’ were used as the scion and seeds of elite accessions of C. chinense
(71-3-3-2, 45-1-2 and 42-3-2) were used as the rootstock. The seeds were sown over 4 weeks to account for different germination
and growth rates. At the 3-4 leaf stage, a tube graft method was utilized with stem clips to hold the scion and rootstock in place.
After the graft union had healed, the seedlings were transplanted into 140mm pots containing field soil (vertosol; 27o32’S; 152o22’oE).
To determine the level of drought tolerance, the field capacity of the vertosol was determined using the volumetric method and
water stress levels were applied at 0%, 50%, 70% and 80% of optimum crop requirement. Data was collected on seed germination
percentage, post-graft survival percentage, photosynthetic activity and plant biomass. Photosynthetic activity was measured using a
LI-6400XT (LI-COR, Nebraska, USA) with a red/blue LED light source (6400-02B) attached to a standard leaf chamber. Measurements
were taken from 10:00am – 2:00pm on sunny days on a fully expanded mature leaf; fourth leaf below the shoot apex.
Timing and post-graft seedling management were found to have a significant influence on grafting. Preliminary results showed a
significant success in grafting capsicum with the development of graft protocol. The seed germination percentages for ‘warlock, 42-32, 45-1-2 and 71-3-3-2 were found to be 92%, 83%, 57% and 54% respectively. ‘Warlock’ had the highest post graft survival percentage
at 79% whereas 42-3-2, 45-1-2 and 71-3-3-2 had 81%, 69% and 46% respectively. For photosynthetic activity and plant biomass, it is
expected that the grafted plants on chili root stocks will have a greater photosynthetic activity than non-grafted plants.
This research demonstrated greater grafting success with the establishment of grafting protocol that can be recommended for use
in the industry especially under water limiting conditions. Cultivars found tolerant will be recommended for further trials before
commercially released to assist meet production and quality demands in vegetable industry.
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The use of vegetable waste as animal feed sources
Student:
Supervisor:

Canqi Wang
Dr Sarah Meale

Abstract: Large amounts of vegetables are wasted every day due to their characterization as undersize, malformed, or broken,
however, their nutritive value remains unchanged. The chemical composition, digestibility, and gas production will be measured to
determine the effects of adding wasted vegetables in the project. The wasted vegetables used in the research were carrots (Daucus
carota subsp. Sativus) and pumpkin (Cucurbita. argyrosperma). The vegetables were added into maize (Zea mays) in the proportion
of 0%, 20%, and 40% by volume. An in vitro batch culture incubation was used to demonstrate the effects of the addition of wasted
vegetables in maize, including gas production, in vitro dry matter digestibility, volatile fatty acid production, and pH. Gas production
was measured by a water displacement apparatus and proportions of VFA were measured by gas chromatography. The results were
compared among the different vegetables, the different levels of vegetables, and the addition of inoculant. The effects are considered
significant when p value was less than 0.05. It is shown that adding different ratios of pumpkins and carrots have effects on the in
vitro dry matter digestibility (p=0.0008), total gas production (p=0.0006), and volatile fatty acid production (p<0.05). Both carrots
and pumpkin increased the digestibility and gas production, and modified the proportion of different VFAs. Consequently, it might
be a strategy to increase the nutrient value of feed and create a market for the carrots and pumpkins that do not reach the retail level
due to appearance. However, further research using in vivo experiments to determine the effects of vegetables on cattle products are
recommended.
Keywords: Carrot, Pumpkin, In vitro dry matter digestibility, Gas production, Volatile fatty acid, methane

Evaluating the efficacy of newly developed phytase
enzymes in broiler diets			
Student:
Supervisors:

Yiman Sun
Professor Wayne Bryden, Dr Xiuhua Li

Abstract: Phosphorous is an essential mineral for animals as it is vital for developing and maintaining the skeletal system and also
involved in the synthesis of many organic compounds and most biochemical reaction in the body. Generally, the efficiency of the
utilization of dietary phosphorous is relatively low which can cause high production costs. Moreover, the surplus of phosphorous also
can contribute to environmental pollutions. Using some additives to improve the bioavailability of dietary P is an important nutritional
strategy could reduce production costs and environmental concerns.
For most nonruminant, they lack significant amounts of the endogenous phytase required to digest phosphate from the inositol in the
phytate molecule. Moreover, some commercial phytases have been widely used at present but the dietary phytate cannot be complete
hydrolyzed is still a problem needs to be resolved.
The aims of this research are evaluating newly developed wild-type phytase enzymes in broiler diets and exploring the effects of super
dosing newly wild-type phytase enzymes in broiler chickens. In this research, dividing 280 Ross broilers 22-day-old from the same
hatchery in 30 cages. All cages have relatively approximate total body weight, and they are allocated to 6 treatments (1. Basal diet;
2. Diet with Quantum Blue-QB; 3. Diet with QM64; 4. Diet with the normal dose of wild-type phytase; 5. Diet with the double dose of
wild-type phytase; 6. Diet with five times dose of wild-type phytase) with 5 replicates each.
In theory, based on previous feeding trails, QB group should have highest ileal phosphorous digestibility and control group should
have the lowest phosphorous digestibility; the phosphorous digestibility of QM64 group should between the QB group and the control
group. However, the ileal phosphorous digestibility is highly related to specific diet: for example, wheat-based diet has higher NSP
content than sorghum diet which will impede phosphorous digestibility because of more viscous ileal digesta caused by NSP. Thus, the
actual of ileal phosphorous digestibility depends on both specific type of phytase added in diets and basal ingredient used in diets.
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Understanding the genetics of fertility and temperament
in northern beef cattle using genomic technologies
Student:
Supervisor:

James Copley
Professor Ben Hayes

Abstract: Fertility and Temperament of beef cattle are important drivers of productivity in the northern beef industry. Fertility of
breeding females is measured by their reproductive performance. The most significant traits for female fertility in northern Australia
are age at puberty (AgeCl) and post-partum anoestrus interval (Ppai). Temperament is similarly important in northern Australia
where cattle are seldom handled and poor temperament is a danger to handlers and incurs higher management costs. Temperament
can be measured objectively using repeatable measurement of ‘Flighttime’. Research has been conducted into the heritability of
individual temperament and fertility traits however, research into genetic correlation between the two has been limited. Genomic
technologies are an accurate method for probing such correlations. SNP chips of ever increasing size are being utilized for genomic
prediction of quantitative production traits. The purpose of this study was to use genomic prediction methods to determine the
heritability of individual temperament and fertility traits and the genetic correlation between them. The study was conducted with
existing data from Cooperative Research Centre for Beef Genetic Technologies and the Queensland Alliance for Agriculture and
Food Innovation. Phenotypic data consisted of fertility trait records (Ppai, AgeCl and tract score) across three separate datasets,
Brahman (n=936), Tropical composite (n=1097) and Smart Futures Heifers (n=3696). Flighttime records (n=4645). All animals were
Bos indicus or Tropical composite breeds located in central and northern Queensland. The genotypic data (n=8430) was contained on
an 800k SNP chip derived from tail-hair samples. The data was analyzed using genomic Best Unbiased Linear Prediction modelling
implemented on genomic prediction software. Heritability was 0.56(0.08), 0.37(0.08), 0.44(0.11), 0.24(0.08), 0.19(0.03) and 0.33(0.03)
for AgeCl(Brahman), AgeCl (Tropical composite), Ppai (Brahman), Ppai(Tropical composite), tract score (Smart Futures Heifers)
and Flighttime respectively. Genetic correlation was -0.01(0.10), -0.06(0.11) and 0.32(0.09) between AgeCl and Flighttime, Ppai and
Flighttime, Ppai and AgeCl respectively. Additional results for correlation between tract score and Flighttime are yet to be finalized. All
temperament and fertility traits measured were moderately to highly heritable. Genetic correlation was found to be moderate between
AgeCl and Ppai but low to negligible between Flighttime and fertility traits. The results suggest that the individual traits are sufficiently
heritable are would respond to direct selection. However, selection for fertility traits would not lead to an improvement in temperament
traits and vice versa. Temperament and fertility traits appear to be independently heritable.

The Influence of climate factors included within the heat
load index model as drivers of feed intake in feedlot
animals during periods of excessive heat load
Student:
Supervisor:

Liam Baker
Associate Professor John Gaughan

Abstract: The impacts of heat stress in intensive animal systems are more than just an animal welfare issue. Productivity losses as
a result of decreased feed intake associated with Excessive Heat Load (EHL) events have been well documented, with nutritional
management strategies being implemented in order to combat the ill effects associated with it. The purpose of this study was to
determine the climate drivers of decreased feed intake. More specifically, the effects of the climate factors included in the Heat Load
Index (HLI) model on the Dry Matter Intake (DMI) of animals will be analysed in order to determine if the affects of these individual
factors are associated with one another or if there is a greater influence by an individual aspect. The methods consisted of the use of
two onsite weather stations measuring relative humidity, solar radiation, black globe temperature along with wind speed and direction.
In addition, data collected by feedlot personnel in regards to feed intake, in particular DMI and Total Metabolic Energy Intake. A high
level of correlation was observed between the variables; however, multiple regression analysis was implemented three ways, these
being forward, backward and stepwise. A large n value (n = 1204) resulted in low Standard Error, which may be attributed to some of
the significance observed throughout the output. The findings from all three models corroborate that the total effect of climate factors
accounted for very little variation within the results. Conversely, the number of each visit and pen accounted for a far greater extent
of the variation observed in the DMI data. Thus, inferences can be made as to the extent of the influence of climate factors on DMI in
comparison to pen whereby individual animal characteristics play a large role. Whilst there was little practical significance associated
with the impacts of climate factors and there impact on feed intake, insight into other drivers such as acclimation, breed type and
gender has been achieved.
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The critical period for yield determination and stress
vulnerability in Vigna radiata L. Wilczek
Student:

Supervisor:

Connar McLaren
Dr Marisa Collins

Abstract: Increasing export demand and high commodity prices has led to a renewed grower interest in
mungbean. However, this favourable market opportunity and growth of the domestic industry is restricted by the yield gap resulting
from biotic and abiotic stress. In Australia, commercial mungbean crops are consistently failing to reach their yield potential of
2–3 t/ha, with industry yield production averaging 0.9 t/ha. Poor performance and high yield variability has led mungbean to be
branded as an unreliable, high risk crop. This underperformance is exacerbated by significant gaps in knowledge about the drivers
of yield, impact of stresses on yield components and crop management during the most vulnerable periods to stress. The critical
period for yield determination in mungbean has not been established, despite its importance as a benchmark around which breeding
programs, crop modelling and agronomic practices can be based.
To address this knowledge gap, a field experiment using two commercial mungbean varieties, Satin II and Jade-AU, investigated the
effect of sequential seven day shading periods as a source reduction. The field trial was conducted at the Gatton Farms UQ precinct,
Lawes in season 2018. The shading treatments were timed from early vegetative growth until maturity, and yield / yield components
of Satin II and Jade-AU were compared to unshaded controls. Yield decreased for both Jade-AU and Satin II for shading treatments,
notably from the week beginning 48 days after emergence (DAE) and continuing to the week beginning 62 DAE. During this period,
the yield reductions ranged 15%–37% in response to source limitation of crop photosynthesis. The highest yield penalty for both JadeAU (37%) and Satin II (38%) occurred in the week beginning 55 DAE. For both varieties, yield decreases occurred as a consequence
of decreased seed number and a reduction in seed weight. Phenologically, this week (> 55 DAE) was the final week of flowering
(initial flowering began 35 DAE) and early stages of pod fill. It was also the period (> 55 DAE) of maximum canopy development (leaf
area, leaf and stem weight), suggesting shading altered the partitioning of photosynthate required for reproduction to vegetative
growth. Shade treatments from week beginning 34 DAE until 41 DAE decreased canopy size through reduced photosynthesis
during vegetative growth periods. The decrease in source, or the plants’ ability to supply photosynthate to the developing grain, did
not decrease yield >10% in shading periods prior to 34 DAE. In contrast to cereals, such as wheat and barley, leaf area and source
limitations prior to anthesis did not limit yield potential of mungbean.
Definition of the critical period, from 48DAE and continuing to 62 DAE, provides a benchmark for breeding and management
strategies to maximise mungbean yield.

Development of a pilot study to determine the seasonal
impact on pathogen suppression by biofumigation crops
with the aid of fertiliser applications
Student:
Supervisors:

Gillian Kirchner
Associate Professor Vic Galea (UQ), John Duff (DAF)

Abstract: Since the phasing out of the soil fumigant Methyl Bromide, alternative control methods for soilborne pathogens and
diseases is a growing global issue. Biofumigation crops have been posed as a sustainable integrated pest management strategy for
soilborne pests and diseases using Brassica green manures. Biofumigation crops mostly belong to the Brassicaceae family that are
known for producing high levels of glucosinolates. Glucosinolates (GLS) are a class of nitrogen and sulphur-containing secondary
metabolites that, upon plant cell injury, are hydrolysed by myrosinase enzymes into a range of active products that have been found
to suppress soilborne pests and diseases.
The aim of the experiment was to determine the biofumigant crop variety, the fertiliser application rate, and the season to grow the
crop to most effectively suppress Rhizoctonia solani and Sclerotium cepivorum pathogens. It was hypothesised that Caliente grown
with a rate of 120kg/ha ammonium sulphate fertiliser and in the summer season would produce the highest glucosinolate levels and
be the most effective at reducing pathogen growth.
A pot trial was conducted at the UQ nursery in a completely randomized block design with four replications. Three biofumigant
varieties (BQ Mulch, Caliente and Nemat) were grown with equal amounts of 400g/ha CK77S fertiliser and then treated with either
0, 30, 60, 90 or 120kg/ha ammonium sulphate fertiliser. Total plant biomass was harvested, dried and ground to determine dry
weight yield. Glucosinolate laboratory assay preparations were done at UQ and then sent for analysis to determine individual and
total GLS content of 0, 60 and 120kg/ha treatments. In vitro pathogen suppression trials were done to measure pathogen growth
rates in petri dishes incubated at 25 with plant material and water. Pathogen growth rates were recorded every day for up to 11 days.
It was found that biofumigant variety had a significant impact on plant dry weight, GLS content and pathogen suppression rates for
both summer and winter seasons. However, fertiliser rate, and variety and fertiliser rate interaction had marginal to no significant
affect on dry weight, GLS content and suppression rates for both seasons. The affect of season was found to be significant between
varieties but only marginally or not significant between fertiliser rates.
Further studies are required to identify ideal biofumigant crop management methods for maximum soilborne pathogen suppression,
however this pilot study provides a basic understanding of crop growing management techniques and how it impacts the
effectiveness of biofumigants via physiological and in vitro analysis.
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Optimising the nitrogen response of irrigated maize for
improved nitrogen use efficiency			
Student:
Supervisors:

Daniel Smith
Dr Yash Dang, Professor Michael Bell

Abstract: Improving nitrogen use efficiency (NUE) in agriculture is a fundamental challenge in order to improve productivity and
minimize environmental impacts. The aim of this study was to develop a nitrogen (N) response calibration for maize (hybrid PAC
606IT) to determine the optimal N rate where N uptake and utilization are maximized and explore the impact of N deficiency upon
biomass accumulation. A field experiment was established at the University of Queensland, Gatton using N rates of 0, 62.5, 125, 175,
250 and 300kg/ha applied through urea. Destructive samples were taken to explore the impacts of experimental treatments on leaf
area index (LAI), N uptake and partitioning and biomass development. Non-destructive sampling, using a UAV mounted multispectral
camera and a chlorophyll (SPAD) meter, was also undertaken at the same time to determine the accuracy with which these methods
could estimate the influence of N on the crop. N rate not only impacted the phenological development of the crop, but also LAI, N
uptake and biomass production.
A mitscherlich equation provided the best model fit for the relationship between N rate and grain yield, with maximum potential
yield of 12.09t/ha and 90% relative yield of 10.9t/ha. An optimum N rate based on the ratio of grain price to N fertilizer price was
determined to be 296kg/ha. Nitrogen use efficiency (NUE), including recovery efficiency (REN) and agronomic efficiency (AEN) both
had significant, inverse relationships with N rate, indicating decreased efficiency for every additional unit of N fertilizer. Youngest
mature leaf blade (YMB) samples taken at anthesis and milk stage were used to predict final grain yield with r2 values of 0.85 and 0.86
respectively. NDVI and SR had significant, positive relationships with biomass and LAI at 9 leaf stage and anthesis, whilst NDRE was
strongly related to these parameters during grain fill and physiological maturity. From this experiment, the efficacy of non-destructive
assessments of N status were confirmed, providing evidence that time consuming destructive sampling may not always be necessary.
An economically optimum N rate was determined, and the N response calibration will be used as a benchmark to explore the NUE of
enhanced efficiency fertilisers.

The exploration of sharing farmland – a new agribusiness
model opportunity for smallholders in China
Student:
Supervisor:

Zhangpan Hu
Dr Phillip Currey

Abstract: The sharing farmland business model is getting popular in China recently, and it is believed to have a
bright future in gaining economic growth in China. Under the background that the scattered farmland allocation, and the outflow of
labor for agricultural production, sharing farmland business could provide a good opportunity for those smallholders in rural areas
to achieve better benefits compared to traditional production. However, as a relatively new agribusiness model, the research on its
potentials and limitations is absent, the definition of sharing farmland in Chinese market context is ambiguous, and the guideline of
how could this agribusiness model being applied for those smallholders is unclear.
The purpose of this research is to analyze the current Chinese sharing farmland business operation models and relevant extant
literatures to build an overview in terms of how to define sharing farmland business model appropriately under a Chinese market, what
are the potentials and limitations in China, and how to apply this model to rural China.
The research takes form of a systematic literature review as method to study the published and unpublished literatures. It also involves
critical evaluation of information and synthesizing the findings from various aspects.
As an outcome of this research, the sharing farmland agribusiness model under Chinese context is identified as an O2O business
model which connecting farmers and consumers in means of sharing the risks and harvest in agricultural production activities. The
function of this model is various, including production, accommodation, catering, and farm work experience. The potentials of this
model are found from economic, societal, and environmental aspects. However, the difficulties in maintaining current customers and
attracting further customers and the limited target market are the issues required to be amended. The application guideline could be
introduced through operation, management and personnel training.
This research will help readers understand the definition and operation of sharing farmland agribusiness model, as well as providing
an application guideline for those potential investors like rural governments in China and certain enterprises. Furthermore, this analysis
will work as a reference for further researches in this field.
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Opportunities in Chinese sheep meat market for Australia
exporter after ChAFTA
Student:
Supervisor:

Xuxiang Ma
Dr Phillip Currey

Abstract: China is a major export market for Australian sheep meat. After the China-Australia Free Trade
Agreement (ChAFTA) announced in 2015, Chinese tariff on Australia sheep meat will significantly reduce with no quota limit.
Coincidentally, at a time when exports to China may increase, Australian domestic consumption of sheep meat is declining.
Consequently, the importance of China as a potential market for Australian sheep meat is important. However, even with the benefits
of ChAFTA, Australian exporters may experience other barriers.
This project aims to analyze Australia meat exports potential opportunity and competitive advantage associated with the Chinese
sheep meat market. Through this research, Australian sheep meat exporters will be provided with a deeper understanding of the scale
and trends of potential demand in the Chinese market, contributing to their long-term decision-making.
The Methodology employed in this project is a systematic literature review, which includes collection, evaluation, and re-structure
of information. Australian sheep meat exporter’s opportunity and competitive advantage research are divided into 4 sections. That
is China domestic sheep meat production, China domestic sheep meat consumption, China sheep meat import status and Australia
sheep meat production.
The finding of this project includes that the demand and supply gap between Chinese domestic sheep meat market will continue
increase in next decade, Chinese sheep meat import from Australia is sensitive to price, chilled sheep meat is an undeveloped luxury
market, New Zealand is the most significant competitor in the Chinese sheep meat market. The results show that Australia’s share in
the Chinese sheep meat market is expected to expand further. However, Chinese customer consuming preference needs be further
identified for the chilled sheep meat market.

Consumer preferences to imported lobster and crayfish
in China
Student:
Supervisor:

Xin Quan
Dr Phillip Currey

Abstract: With the improvement of Chinese living standard and growing population, there is a significantly
increasing demand of imported seafood. Dozens of countries are exporting their own famous seafood products to China, and they
are competing in the potential market. Compared to the domestic products, imported seafood are believed as high quality and safe.
Meanwhile, seafood has a special status in Chinese traditional diet culture. In addition, the new emerging online retailers have provided
more opportunities to import seafood. In Chinese market, lobster and crayfish are the most popular products which have dramatically
increase in these 5 years. Hence, lobster and crayfish could be seen the symbol of consumption upgrading in China.
This literature review researched Chinese market and consumer preferences on lobster and crayfish. The review is aimed to help
Australian lobster and crayfish producers and exporters to better understand the Chinese consumer preference, and better know the
target market. It conducted a systematic literature review that focus on published, unpublished literature, and official trading data in
English and also in Chinese. The review used the information gathered to identify how Australia as a supplier of lobster and crayfish to
China compares with other countries and regions in terms of the core product attributes sought by Chinese consumers.
Consequently, this research stated the current market conditions of lobster and crayfish in China. The results indicated that Chinese
consumers concern more in country of origin, species and price for lobster. Consumers care about sanitation, taste and price for
crayfish.
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The potential of using internet to expand Australian
agricultural exports to China
Student:
Supervisor:

Jiaxuan Sun
Dr Phillip Currey

Abstract: The continuous growth in demand for agricultural products has made a strong contribution to Australia’s economy. To
maintain growth, expanding domestic and export markets become vital. There are some limitations for further increasing sales
value and volume to a large extend at home: a relatively small consumer market due to the domestic population and its slow growth
and the geography and urban demographics. Some social and economic factors that may have added pressure on domestic food
consumption growth too, such as cautionary consumer spending resulted from weak consumer sentiment. On the other hand, the
high labour cost and the strong Australian dollar force the value-adding part of the agri-products supply chain to be placed offshore.
The fresh and processed agri-products lose competitiveness to those from lower labour cost developing countries.
China, as Australia’s largest export market for agri-products has a rapid growing demand.
The high reputation and favourable comments for quality agri-products that are made in Australia has helped Australian exports
succeed in the market. The population of Internet user in China is very high, reaching 753 million by Dec 2017. Internet has become a
major means of purchasing for Chinese residents, especially those in urban areas. E-commerce for fresh and processed agri-products
is increasing rapidly.Thanks to the cross-border e-commerce trade policy issued by Chinese government and the rapidly growing
construction of supporting facilities such as cold chain logistics, opportunities for fresh agri-products importing into China is advancing
significantly. This represents a great opportunity for Australian agri-products in China. Though there is research on promoting and
selling via internet for Western brands and companies to enter China, there is a gap of knowledge for Australian agri-products to use
internet to expand exports into China.
This research was conducted in a form of systematic literature review. By reviewing and evaluating relevant information from the past,
this research analyses the potential through the understanding of the change brought by the import policy, the new pattern of agriproducts circulation channels created by e-business and the potential of cooperation with the rapidly developing logistic facilities in
China. Result of this research show that there are opportunities for Australian agri-products to further access China via the Internet.
These will greatly reduce the costs and risk. In order to succeed, it requires large amount of communication and strategic cooperation
through the supply chain from both Australian and Chinese sides.

Supply chain of Australian beef to Shanghai of China
Student:
Supervisor:

Yuanlong Sun
Phillip Currey

Abstract: China is one of the most important importers of Australian beef, especially in the major city, Shanghai.
After the China Australia Free Trade Agreement (ChAFTA) came into force in 2015, the decreasing tax further increases the market
potential of Australian beef in China becoming more significant. However, Australian exporters may meet a series of barriers during the
trading due to chain system differences.
This project aims to identify the current issues that exist in the Australian beef supply chain to Shanghai of China and the improvement
points that may apply. Through this project, Australian beef exporters could receive a better understanding of the Chinese chain
system. Recommendations and potential risks will provide for exporters to make the final decision.
The methodology used in this project is a systematic literature review, including secondary data collection, evaluation and restructure
of the collected information. This project is discussing four sectors which include product flow and stakeholders in the chain,
characteristics of the chain, relationships between suppliers and customers in the chain, potential risks and the recommendations.
The outcomes of this project detailed discussed the current situation of the chain relevant information of China. Listing the potential
risks and providing the recommendations through analyzing the chain system. Counterfeit, cold chain broken-down, contamination,
political risk, market, competitive and credit uncertainty is highlighting at the part of risks and recommendations. One most important
point for business success in China is the relationship which could mitigate almost all the barriers if the Australian exporters build the
strong relationship with Chinese partners.
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Linking small scale farmers to markets through market
orientation approach: a case study of smallholder
indigenous chicken producer marketing groups in
Nyakach Sub County, Kenya
Student:
Supervisor:

Anne Wambui Mwatha
Dr Phillip Currey

Abstract: In Kenya 70% of the country’s total agricultural production is from small scale farmers. The commercialization of smallholder
agriculture is a key strategic and policy direction by Kenya in achieving the desired 10% growth in GDP. The poultry sub sector
and particularly indigenous chicken plays an important role in social, economic and cultural welfare by improving food security,
income and employment among smallholders. The government has initiated numerous intervention programmes to promote the
commercialization of indigenous chicken farming many of which target producer marketing groups. However, smallholders continue to
experience challenges of low productivity and poor market access. This exposes them to exploitation by traders and middlemen who
pay low prices which reduce the incentives of production.
Studies conducted (in consumer and industrial markets, small businesses, multinational firms) have found that the adoption of market
orientation increases performance. Therefore, the adoption of market orientation by smallholder groups could improve their capacity
to identify and exploit market opportunities. The purpose of this study was to analyze the nature of market orientation as applied by
smallholder producer marketing groups in Nyakach Sub County, Kenya. The specific objective was to understand how smallholders
collect, disseminate and respond to market intelligence. The research adopted a qualitative approach where a comparative case
study of 3 producer marketing groups was conducted. Semi structured interviews were conducted with 9 leaders and 12 members
of 3 producer marketing groups. Purposive sampling was used to identify the groups and group leaders.12 other participants
were randomly sampled from the group list. A thematic analysis on the three pillars of market orientation; intelligence gathering,
dissemination and responsiveness was done. Results indicate that generation of market intelligence was not done systematically or
on a continuous basis. The sources of market intelligence were informal and unreliable. The acquired customer information was well
disseminated among 2 groups, but responsiveness was very low or sometimes lacking.
The main barriers to market orientation were limited resources, lack of market linkages (mainly depend on local markets e.g. spot
markets, schools, ceremonies), overdependence on government support, lack of entrepreneurial skills (conflicting market information
among members) and focus on social welfare (member support in health emergencies/school fees). As currently constituted,
organized and managed, the groups do not have capabilities (management, coordination, planning) needed for transition into marketoriented production. The institutional capacity and capabilities of these producer groups need to be built to enhance the adoption
of market orientated strategies. These findings could act as a baseline to guide extension programmes on marketing to improve
smallholder market access.

Developing beef exports from Paraguay: lessons learned
from Australia
Student:
Supervisor:

Marcelo Raul Silva Insfran
Dr Phillip Currey

Abstract: Globalisation has resulted in countries with certain skills and resources becoming more dominant as
exporters of agricultural products. An example is beef. Brazil and India are the world’s largest exporters of beef
representing almost 20% of the market each and Australia comes in third exporting almost 15% (USDA 2017). Paraguay, a relatively
small producer is the world’s eighth largest exporter of beef and represents approximately 4% of the global export market (USDA
2017). The increasing competitiveness among beef exporters along with high quality and safety demanding by consumers in foreign
markets has created the necessity to change traditional production-oriented agribusiness approaches and adopt market oriented
approaches where current and future needs of consumers are understood and shared among participants in the value chain to take
proper actions to satisfy demand from markets with efficacy and efficiency.
The purpose of this research was to learn from Australian experience of the development of exporting beef to the world, so that
the lessons can be used to inform the growth and development of the beef sector in Paraguay. To achieve this was necessary to
understand how the Australian beef sector coordinated its approach to export marketing to identify key competitive advantages
and issues of the Australian beef value chain from a market orientation perspective. A systematic literature review was implemented
followed by semi-structured interviews with members of key organizations of the Australian beef value chain. Analysis of information
gathered revealed that the success and leadership of Australia in beef exports is mainly by its “clean, green and reliable image”
attributed by some factors that contributed to a recognised product differentiation which is reinforced by synergy that exists between
the private and public sector. On the other hand, some issues were also identified within the Australian beef value chain, mainly caused
by a low coordination and ineffective adoption of a market orientated philosophy.
The main contribution of the research is related to the importance in the adoption of a market orientation business’s model, in
order to facilitate a coordinated and contemporary approach of the Paraguayan beef value chain to international markets. This will
allow the country to grow in a profitable manner and not become reliant on low-cost commodity proposition to open or increase its
participation in foreign markets.
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Empowering rural women in agriculture can alleviate
poverty in Samoa		
Student:
Supervisor:

Ezethanie Tofilau
Dr Phillip Currey

Abstract: In Samoa, Agriculture has been a male dominated industry. Studies shows that a high percentage of
men in rural areas are engaged in agriculture activities while women tend to focus more on household chores and making handicrafts.
According to the Food and Agriculture Organization (FAO) Country Programming Framework report in 2012, Agriculture plays a
vital role in the lives of the Samoan people and its economy in terms of exports and subsistence livelihoods for more than 80% of
the population living in rural areas. However, it is also recorded that 18.8% of the population mainly in the rural areas are living below
national poverty line (Asian Development Bank, 2013). The aim of this paper was to identify and discuss ways in which women can
be empowered and encouraged to participate in agricultural activities that will minimize rural poverty in the country. A systematic
literature review was used to collect and critically evaluate comparative information on the underrepresentation of women in the
agriculture industry in Samoa and other parts of the world. The findings have provided informative knowledge and understanding on
how to better engage rural women in subsistence and commercial agriculture in which will improve their livelihoods and eradicate
poverty.

The agricultural farm support mechanisms in China
Student:
Supervisor:

Wanyun Qiao
Dr Anoma Ariyawardana

Abstract: Agricultural support mechanism plays an important role in eliminating poverty and ensuring the
survival of small-scale farmers in China. Since the implementation of the subsidy policy, the policy effect has
aroused widespread concern and debate in the academic community.
In the research project, it is analysed through literature review which follow the planning the review, conducting the review, reporting
and dissemination three steps. The main aims of this research project to have having a deeper understanding about the main
agricultural farm support policies (‘four subsidies” and “three price support” policy) in China, and how these agricultural support
policies impact farmers and across different sectors in agriculture. The agricultural farm policies are measured by the changing of
outputs of grain and major agricultural products, farmers’ income, overall price stability on major agricultural products and agricultural
development mode. The literature review revealed that farm support policies are helpful for promoting the steady growth in the
output of grain, increasing farmers’ income and maintaining the overall price stability of major agricultural products. However, the farm
support policies still unable to adapt to the new environment and new requirements as they lack the target orientation, functional
orientation, and implementation methods among various agricultural subsidy policies and the subsidy policy over-emphasizes the
increase in production, ignoring the quality of agricultural products and the sustainable development of agriculture. Therefore, the
accuracy and effectiveness of agricultural subsidies need to be improved by improving the total amount of agricultural subsidies,
optimize and adjust the “four subsidies” policy establish new farmer infrastructure investment subsidy system.
In the context of the current new grain supply and demand situation and policies, it has important that practical significance for reexamining China’s agricultural subsidy policy and formulating and improving China’s future food security measures.

SAFS Student Conference October 2018

37

Agribusiness financing in China
Student:
Supervisor:

Luyao Dai
Dr Anoma Ariyawardana

Abstract: Agriculture is the foundation of national economy of China, it has always been the focus of the Chinese
government. In recent years, with the development of economic globalization, foreign agricultural enterprises
have begun to keep their eye on the Chinese market, and Chinese agriculture faces challenges from all over the
world. Therefore, Chinese government has proposed to accelerate the process of China’s agricultural modernization, and agribusiness
has become an important development step in China’s agricultural modernization. In the process of agribusiness development, the
financing problem of agribusiness is currently the most prominent. The main purpose of this research project is to understand the
current situation of Chinese agribusiness financing, find out the main factors that hinder the financing problem of agribusiness, and
put forward some useful suggestions for the financing of Chinese agribusiness.
The research project uses a systematic literature review to gather information more clearly, objectively and completely, and to draw
preliminary conclusions. It reviewed the factors that make the financing difficulties of Chinese agribusiness are considered to be
mainly the scale and potential development capacity of Chinese agricultural enterprises, the choice of financing channels for Chinese
agricultural enterprises and the lack of a sound rural financial system. In addition, the case of foreign agribusiness financing is also
mentioned in the review, which is used as a reference for Chinese agribusiness financing.
The main obstacles to the financing of Chinese agricultural enterprises are include the low comprehensive strength of agricultural
enterprises themselves, the vulnerability to weather disasters, and the lack of financing channels, the backward development of
agricultural insurance, the imperfect rural credit guarantee system, and the small support of government. Based on the current
situation of financing difficulties of Chinese agribusiness and the problems faced, combined with the case of foreign agribusiness
financing, this paper attempts to provide some suggestions for the financing of Chinese agribusiness, which are improve the
comprehensive strength of Chinese agricultural enterprises, establish a sound rural credit guarantee system, reform the rural financial
system, increase the financing channels for agricultural enterprises, and develop agricultural insurance system. What is more, the
government will subdivide the support methods according to the scale segmentations of agribusiness. Improving the financing
problem of Chinese agribusiness can promote the process of China’s agricultural modernization, thereby improving the international
competitiveness of Chinese agriculture.

Determinants of consumers’ purchase and trust
perceptions on organic vegetables in Hanoi
Student:
Supervisor:

Thi Hai Dang
Dr Anoma Ariyawardana

Abstract: Food safety has been received increasingly attention in Vietnam because of excessive chemical and
pesticides and other hazard substances applied in producing agro-products. Thus, there has been high demand for green vegetables
such as organic vegetables in Vietnam. Although labelling and certification play an important role in disgusting products, there are lack
of effective management of labelling adopted practices in Vietnam. Thus, this study was conducted to identify the determinants of
purchase of organic vegetables and trust perceptions on organic vegetables in Hanoi, Vietnam.
Primary data were collected through a survey of 300 respondents who purchase organic vegetables. These 300 respondents
represented 34% from specialty stores, 32% from supermarkets, 9% from wet market, 15% from e-outlet (Facebook and website) in
Hanoi.
Study found out that PGS certified organic logo is easily recognizable and often bought more rather than other international
certification like USDA and EU. Purchase via Facebook groups is a creation of new channel for busy consumers in Hanoi. Gender, age,
income, price conscious, place conscious and perceived benefits of organic vegetable consumption had significant influences on
organic vegetable purchase decision. Respondents who are aged between 36–45 years, high income and males were likely to purchase
more organic vegetables than the other groups. Respondents perceived more benefits of organic vegetable consumption with
more information availability on the label. However, the trust on certification and label had no influence in driving organic vegetable
consumption. In general, respondents were price sensitive and had no trust on certifications and labels and hence creating an attitude
–behavior gap.
It is recommended that potential online market via Facebook should be considered and managed to increase demand for organic
vegetables. Rising awareness of Vietnamese (e.g PGS) certification and labelling by setting regulation and managing for certification
of organic vegetables to avoid cheating in labelling. Strengthen relationship between retailers and suppliers with consumers is
effective way to increase organic vegetables consumption. Thus, trust with suppliers can enhanced through communicating and
setting consistent standard and control in organic vegetables.
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Enhancing performance of mango value chain through
improved technology uptake: a case of Matungulu Sub
County, Kenya
Student:
Supervisor:

Geoffrey Wachira Wanjiku
Dr Jason West

Abstract: The availability, dissemination and use of mango production technologies is essential in improving the mango value chain
and agricultural productivity in Kenya. However, adoption rates have been reported as still very low despite concerted efforts to
improve technology uptake and adoption among mango producers.This research aimed to determine the available technologies
that enhance mango value chain among producers, the effect of their uptake on the value chain, the factors that influence the
acceptance and adoption of these technologies and finally the ways of expediting the uptake and adoption of these technologies
among producers to improve performance of the mango value chain in Matungulu Sub-county. Data collection for this study was
through focus group discussions and key informant interviews. Four focus groups discussions, one from each of the four mango
producing wards of the study area, were held. The focus groups comprised pre-existing mango producer and marketing groups in
the Sub county. Additionally, four key-informant semi-structured interviews were carried on purposively selected individuals who are
knowledgeable about the mango value chain and technology adoption in Matungulu Sub-county. The study found that the available
mango value chain improvement technologies are; top working, organic and inorganic fertilizers application, use of grafted mango
varieties, chemical sprays to control pests and diseases, pruning, basin irrigation and pheromone-based insect traps. The farmers
understand that the use of available mango production technologies is important in enhancing the performance of the mango value
chain. However, there are several factors that influence the adoption of this technologies which include; cost of technology, ease of
access to the technology, expected returns from the technology, technical knowhow and institutional support.
A major broad implication of the findings from this study is the need to enhance extension services and information to accelerate
uptake of mango production technologies. Further, research on mango improvement technologies should put more emphasis on the
fabrication of low risk technologies that provide tangible higher returns to enhance adoption rate. Results from this study is a reference
working document which stakeholders could consult in the process of improving the performance of the mango value chain through
technology uptake to enhance value for producers and other actors in the chain.

Review of the application of Modern Portfolio Theory in
agriculture
Student:
Supervisor:

Yichen He
Dr Ammar Abdul Aziz

Abstract: Agricultural production management and investment decisions face various levels of risk, which mainly
result from both unsystematic and systematic risk. While systematic risk, which is also known as market risk, can only be mitigated
through hedging, unsystematic risk can be reduced by through diversification. Modern Portfolio Theory, which is also known as
mean-variance optimization, was first introduced by Markowitz during 1952 and is a mathematical model for formulating an optimal
portfolio selection of diversified investment assets by identifying the efficient frontier. Modern Portfolio Theory provides agricultural
stakeholders a method to measure, manage and minimise unsystematic risk to increase their return on investment. It helps them
understand the relationship between risk and desired rates of return on assets. Modern Portfolio Theory has been applied in many
areas of agriculture, which include agricultural water management, crop planning, agricultural land use and agricultural commodities.
However, it has not been widely adopted by agricultural investors. The purpose of this research is to analyse and understand the
current agricultural application of Modern Portfolio Theory and uncover why Modern Portfolio Theory has not been used in broader
agricultural applications. It aims to improve our understanding of the relationship between agricultural risk management and Modern
Portfolio Theory. To achieve the research objectives, the research is conducted in the form of a systematic literature review which
adopts a replicable, scientific and transparent process. It identifies both published and unpublished academic sources, which discusses
the agricultural application of the Modern Portfolio Theory and agricultural risk management. The results of this research show
that there are both advantages and disadvantages of agricultural application of Modern Portfolio Theory, and there are potential
opportunities for applying the Modern Portfolio theory to the agricultural risk management.
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Evolution and development of mobile based agricultural
information services in India
Student:
Supervisors:

Uran Joshi
Dr Ammar Abdul Aziz, Muhammad Fadzli Ali

Abstract: Traditional sources to access agriculture related information by farming communities in India has now
seen major shift toward tele-communication technology backed solutions as result of increased adoption of mobile devices and its
services by people in India. In last two decades, Government and Private sector of India has attempted to develop various initiatives to
provide agriculture advisory services supported by technological advancements in Information Communication and Technology (ICT)
in India. Presently, the literatures and documents about these innovations are found scattered in different timeframes. A consolidated
knowledge about developments occurred and challenges faced in past can help future developers and service providers to get
overview of past and direction for future developments. So, this research aims to study those developments and evolution occurred
and provide insights of challenges and issues faced by service providers. An adapted framework for literature review was followed
for systematic literature review by this research. The evolution and developments in mobile based ag-information service in India was
summarised into 5 broad categories based on adoption of ICT which are – Landline phone based ag-information services, Internet
based ag-information services, Mobile function based ag-services, Mobile and web integrated ag-information services and Mobile
platform based ag information services. Also, the key challenges and issues faced by service provider were found to be sustainability
and scaling of services, content selection and generation, increasing adoption of services, figuring out business model, complexities
in mAgriculture system initiatives and mainstreaming mobile based ag-information services. Based on the identified challenges and
issues faced by these past initiatives, the lessons that future initiatives or service provider inspiring to develop new initiatives is that all
technology innovations to sustain, scale up and mainstream has lot of challenges. They can put focus on these identified challenges
and issues and recommendation pinpointed by this research to ensure success of initiatives to be developed by them in future.

A review of the availability of weather derivatives in the
agricultural sector of developing countries			
Student:
Supervisor:

Akhmad Muzakky
Dr Ammar Abdul Aziz

Abstract: The agriculture sector is highly dependent on weather-related event. The impact is aggravated
by agricultural producer’s low adaptive capacity to mitigate severe weather event, especially in the developing countries. While
conventional insurance provides an option to mitigate this risk, it has been deemed ineffective due to high premium, adverse selection,
and potential occurrence of a moral hazard. Weather derivatives or weather index insurance is a new instrument offered in the financial
market designed to eliminate these flaws. Despite its clear advantages over the conventional insurance, the demand for this instrument
is still low in developing countries. This article attempts to observe the reasons behind the low demand for weather derivatives. The
author uses a systematic literature review to identify factors that could increase the demand for weather derivatives. LeximancerTM
software is applied to produce a raw map of the concept, to which some alternatives can be generated from the map. The result
suggests that farmers in the developing countries want a flexible contract that enables them to get access for credit, high return
market, technologies, and agricultural education. It should also be noted that basis risk has to be eradicated using Multi-Side Rainfall
Model while keeping the price low by using the risk-sharing scheme. While most studies focus only on the willingness to purchase,
basis risk, or the instruments effectiveness, this article contributes to the literature by identifying possible solutions to increase the
demand for weather insurance. Future research can be focused on evaluating the impact of the proposed solutions presented in this
study.
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Application of agriculture big data to reduce basis risk in
weather index insurance in China		
Student:
Supervisor:

Wanqing Ren
Dr Ammar Abdul Aziz

Abstract: Meteorological disaster is a constant threat to agricultural activities around the world. The World Bank
views the agriculture weather index insurance as the most relevant approach to manage this threat. It is significantly different from a
traditional crop insurance. The traditional form needs to make the payment based on actual losses, while weather index insurance is
designed with the index which has the correlation with potential losses, during a specific insured period, in the specific areas. Once the
insured index is breached by actual weather conditions, the compensation will be paid to the insured farmers directly, without other
processes including loss checking and approval. As one of the most seriously affected countries from unstable weather conditions,
China has proposed to explore weather index insurance in 2016. This proposal is aimed at reducing annual agriculture industry
losses resulting from weather disaster. In 2013, these losses were estimated to be around 300 billion yuan. However, one of the most
significant disadvantages of weather index insurance is basis risk. It has put a negative impact on the willingness of farmers to accept
and purchase the new insurance product. Basis risk arises from the discrepancy between actual losses experienced by the farmer and
the indemnity of the insured index. In China, the major limitation in reducing basis risk is incomplete and inaccurate data related with
weather factors, this includes (1) low availability and accessibility of local historical weather data; (2) inconsistent inter-annual weather
data; (3) complex relationships between local weather factors and crop growth condition. In 2017, the Ministry of Agriculture and Rural
Affairs of China stated the intention to promote and develop agricultural big data. Current global application of agricultural big data
in weather index insurance has focused on the development of meteorological big data, and analysis of the complex relationships
between weather and crop growth. The aim of the research is to identify the current application of agricultural big data to reduce basis
risk for weather index insurance in China. A critical and systematic literature review was conducted. The results indicate that, in Chinese
agriculture industry, the application of agriculture big data in weather index insurance is still in its infancy. Future research should pay
more attention to developing an understanding of the complex relationship between different weather conditions and its impact on
crop growth.

A review of spectroscopic and imaging technique for
detecting rubber diseases
Student:
Supervisor:

Xingchi Ren
Dr Ammar Abdul Aziz

Abstract: Natural rubber is a world-class industrial raw material with the dual nature of industrial products and
agricultural products. However, in many rubber-growing area, the living conditions of residents still need to be improved. The lives
and survival of farmers depend to a large extent on the harvest of rubber. If rubber is exposed to a large area of disease, resulting in
reduced production, people’s lives will be difficult. Therefore, it is important to find a suitable method for detecting plant diseases.
Spectroscopic and imaging technology is an image data technology developed in the past 20 years. The use of spectroscopic and
imaging technology to obtain the quality characteristics of crops accurately, quickly and non-destructively is an important means for
rubber disease testing. This article will summarize the researches and applications of spectral imaging technology in the detection of
rubber diseases in order to help the development of the world rubber industry.
There are many articles show that the spectroscopic and imaging technology can be applied on plant diseases especially on the
diseases on the surface such as leaf diseases and stem diseases. It should be a valuable method for rubber diseases detecting.
Because spectroscopic and imaging technology is an accurate, quick and non-destructive diseases detecting technology, if it can be
applied in the rubber production widely, the diseases in rubber can be reduced significantly. This can be important for not only the
world rubber industry but also improving the living levels for the rubber farmers.
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Cow fattening challenges in Bangsamoro communities of
Mindanao, Philippines
Student:
Supervisors:

Suhayra Subod
Dr Ammar Abdulaziz, Ali Akber

Abstract: Cow fattening techniques have been recently introduced in Mindanao to help improve the livelihood
of the Bangsamoro people. However, the implementation of the project has been assessed and has been deemed unsuccessful due
to a range of factors. The main purpose of this study is to determine the factors that have led to the failure of the cow fattening
implementation project in the Bangsamoro communities in Mindanao, Philippines. It seeks to provide recommendations on improved
strategies to ensure the successful implementation of the project. This study adopts a systematic literature review approach. It
summarises and critically analyses the relevant evidence gathered to address the research questions. Results show that the major
obstacle in encouraging farmers to adopt cow fattening practices is the shortage of animal feeds. The farmers’ level of education
also plays a major role the implementation of the cow fattening project. Cow fattening requires set of skills and knowledge in record
keeping. Proper record management is crucial on everyday operations. Recommendations to improve the cow fattening project
implementation are provided in the conclusion.

Recent applications of precision agriculture by Australian
farmers: a review
Student:
Supervisors:

Quang Hai, Trieu
Dr Ammar Abdul Aziz, Ali Akber

Abstract: Precision Agriculture is not a new concept and has been around for decades. The term refers to the
application of advanced technologies to obtain data on spatial and temporal variability in all aspects of farming practices. The primary
objective is to enhance production performance and mitigate adverse impact on environment. Precision agriculture was introduced
in Australia in the early 1980s and it has developed dramatically ever since. The agriculture industry is a major component of the
Australian economy. Nearly half of the Australian agriculture production is exported overseas. Exports will continue to grow due to
rising income and population in Asia and Africa. Therefore, Australian farmers will play an important role in coping with the challenge
to increase their level of production while still maintaining the products’ quality. Precision agriculture will play a crucial role in achieving
this target. Currently, there are several common precision agriculture technologies available to Australian farmers. Precision agriculture
is regarded as a cyclic system of data collection used for improving farm management, as data collected from the previous season
is used to assist in the decision making process for the next season. The types of precision agriculture technologies can be divided
into three categories: (1) data acquisition technologies; (2) data analysis and evaluation technologies; and (3) precision application
technologies. Despite the availability of such technologies, the Australian farmers are still unable to widely adopt these technologies
due to several barriers such as extension services, lack of knowledge, cost of adoption, poor network and old infrastructure. However,
such barriers can be solved with a support from government and the efficient collaborations among farmers, service providers and
Australian government.
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Subsidy or no subsidy of fertilizer, which way to go for
maize farmers in the upper west region of Ghana
Student:
Supervisors:

Richmond Pouriyelleh Zinbonche
Dr Ammar Abdul Aziz, Fadzli Ali

Abstract: Improving maize productivity in the upper region of Ghana is critical in terms of economic growth
and poverty reduction. However, despite government intervention through the provision of fertilizer subsidy, maize productivity in
the area has yet to improve. Therefore, this research seeks to find out the possible reasons why the decade long subsidy program has
not translated into improved yields in the upper west region of Ghana. This study adopts a systematic literature review approach. It
focuses on the production end of the maize value chain. Evidence show that the fertiliser subsidy has not been successful because
of the following factors: (1) diversions and smuggling (2) the increasing droughts because of climate change (3) lack of good roads
for the transportation inputs production centres; and (4) the lack of improved varieties. The research highlights the importance of
sufficient government investment in public goods such as, roads, electricity, irrigation, research and development to improve maize
production. Therefore in line with existing literature, this research postulates that the challenges of low level of yields in maize can
rectified by redirecting spending into core public goods. Future study should focus on a comprehensive evaluation of the fertilizer
subsidy program based on field level data from farmers to ascertain its impact on maize productivity and the economy as whole.

Host Specificity Assessment of Fusarium oxysporum f.sp.
cubense on Brassica plants
Student:
Supervisor:

Rizky Darmawan Sasono
Professor Elizabeth Aitken

Abstract: Fusarium oxysporum is an asexual soil borne fungus that is identified as the causal agent of vascular wilt and crown and
root rot disease of many agricultural crops. Pathogenic strains of F. oxysporum have been divided into specific groupings known
as formae speciales (f.sp.) based on the host on which they cause disease, and may be further sub-divided into races according to
specificity of crop cultivar. There is increasing anecdotal evidence that members of the Brassicaceae family, which includes many biofumigant species, are susceptible to a number of different f.sp of F. oxysporum. Also, preliminary tests showed that mustard seedlings
died in soil infested with F.voxysporum f.sp. cubense (Foc), the causal agent of Fusarium wilt on banana. If this is the case, mustards
should be avoided as a bio-fumigants for banana or perhaps other Fusarium susceptible crops. Thus, the aims of this research were
to investigate the capability of races in Foc such as Race1 and Sub Tropical Race 4 to infect two plant species within the Brassicaceae,
mustard and canola. The inoculation with the pathogen was undertaken by adding millet grains infested with F. oxysporum into soil
in which the various test species were then planted. At 15 days post inoculation (dpi) and 35 dpi plants were assessed for symptom
development including presence of any vascular discoloration. Both symptomatic and asymptomatic tissue was also sampled for
culturing to fulfil Koch’s postulates. The results showed that the two races of Foc used were not able to cause characteristic symptoms
of vascular discoloration in either the mustard or canola seedlings. However, indications of yellowing leaves on the mustard and pink
leaves on canola, compared with non-inoculated controls, suggested that there was a stress-related response to the F.oxysporum in
these brassica species. Re-isolation of fungus with the morphological appearance of F. oxysporum from the stem and root tissue of
the mustard and canola indicated that at the very least it was acting as a potential endophyte. Further molecular characterization is
ongoing to confirm whether Foc has been recovered, as used in the original inoculum, or whether it is just an opportunistic endophyte
present in the canola and mustard tissues. Overall, the result of this study warrants further investigations into the host range of Foc
with implications for its management and control in banana.
Keywords: Host Specificity, Fusarium oxysporum f.sp cubense, mustard, canola
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How Chinese companies invest in the beef industry in
Australia
Student:
Supervisor:

Xiaosi Qian
Dr Scott Waldron

Abstract: Chinese investment in Australian agriculture has increased substantially in recent years from 950 million AUD in 2013 to 1.1
billion AUD in 2017. Within the agricultural sector, Chinese investment in the cattle and beef industry has also increased a lot, from 95
million AUD in 2013 to 1.1 billion AUD in 2017.
The investments have created a lot of discussion, which is bound to be controversial especially as it involves issues of foreign land
ownership and especially in an industry as iconic as cattle and beef. Several studies provide a broad and objective overview of the
Chinese investment in Australia. However, much of the analysis, especially in the media, is based on an assessment of individual
investments, and can be emotive. Unbalanced reporting has the potential to detrimentally affect mutually beneficial flows of trade and
investment in the industry.
This paper provides a case study on Chinese investment in cattle farms, beef processing plants and integrated operations. It collates
data on the size, sources, destinations, proportions, motivation and the impacts of Chinese investment in the industry. The paper
aims to provide business, government and academic stakeholders with accurate and up-to-date information to enable improved
communication and decision-making.
The paper uses mixed methods, including statistical analysis and qualitative research. It draws on both Australian and Chinese
literature and data, from government, industry, academic, media and database sources. Information of Chinese beef investment in
Australia is categorized and analyzed.
The paper finds that the major motivation of Chinese investors in the Australian cattle and beef industry is to generated profits by
capitalizing on high demand and prices in China. Chinese investment can be divided into two categories: strategic investors and
financial investors. The strategic investors, which are Chinese beef industry related business and motivated by the supply shortage,
are the major investors from 2013 to 2017, expect 2016. The financial investor, which are investors outsides the beef related business
and motivated by seeking the new profits opportunities in Australia, are the major Australian beef industry investor in 2016. The
major investment targets are cattle farms in both terms of value and number. The scale of Chinese investment in beef industry is low
compared with Chinese investment in other industries, but high compared to other sources of foreign investment in agricultural land in
Australia.

Plants growth promotion by bacteria
Student:
Supervisor:

Huiwen Shi
Professor Peer Schenk

Abstract: In this study, the functions of rhizobacterial isolates on plant growth promotion were evaluated. This
experiment was divided into four parts: Lettuce growth promotion with different concentration of bacteria;
Wheat growth promotion by bacteria; tomato growth promotion by bacteria; chili growth promotion by bacteria.
Lettuce and chili growth promotion assay was tested by soil assay. Wheat and tomato growth promotion assays were tested by plate
assay. The results showed different concentrations of bacteria had significant effect on different lettuce growth stage. Apply bacteria
on chili seeding has a positive effect on growth promotion. Furthermore, the plant growth-promoting activities were evaluated by
measuring their effects on the germination percentage, root length, shoot length and fresh weight of wheat and tomato plants. The
results show that there was part of 66 types of bacteria had significant effect on tomato growth promotion. Apply bacteria on wheat
seed has a positive effect on growth promotion. In conclusion, this study shows the potential of the three rhizobacterial isolates to
function as biofertilizers.
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Determining the appropriate architecture of macadamia
trees with high productivity
Student:
Supervisors:

Xinru Jia
Dr Inigo Auzmendi, Professor Susanne Schmidt

Abstract: Kernels are the main part which determine the economic benefit of macadamia because they are
the commercial part, so it is essential to find out the elements which govern the production of the nuts to increase the orchard
productivity. There are four main elements: tree architecture, crop vigour, canopy light distribution and crop load which can have a
deep influence on crop growth and fruit production of macadamia. In this project, I focused on analyzing the canopy architecture
of macadamia trees growing with different training systems and planting densities. Canopy management is most important in
the architecture part because the amount of light interception is the fundamental element for the macadamia productivity. And
the canopy has a direct correlation with the interception of light. The purpose of this project is to visualize the effect of different
architectural treatments and record the dynamic variation of architectural elements (shoot length, angle or branching patterns),
then use statistics to show these differences in a quantitative way. Finally, define the suitable architecture of macadamia trees with
high productivity. When volume of effective canopy gets greater the interception of light will get greater, which leads to greater
photosynthesis and it can produce carbohydrates which are the source for growth of macadamia trees as well as the nuts. Two
varieties- ‘A203’ and ‘741’ were the materials. ‘741’ likes to flower on the old wood away from the surface of canopy and it is upright,
however, ‘A203’ is shorter than that and flowering closer to the younger wood of canopy surface as well as more spreading. They were
designed in three densities and two canopy management treatments: pruning to a central leader and ‘industry standard’ pruning.
And analyse the collected data then make it visual with VLAB to represent the tree architecture in 3D form including leaves to axis
segments, after that, extract the parameters of interest in the required scale like shoots, whole branch etc. and detect those differences
by statistical analysis like PCA and ANOVA. Therefore, reasonable pruning is necessary to be applied on macadamia trees to achieve
higher yield.

Determination and reduction of ammonia volatilisation
from novel liquid fertilisers recovered from sourceseparated and treated urine
Student:
Supervisors:

Lewis Dale
Professor Susanne Schmidt, Dr Stefano Freguia, Dr Nicole Robinson

Abstract: The focus in wastewater treatment has shifted from waste disposal to nutrient recovery. Urine-diverting toilets can sourceseparate urine for subsequent treatment and concentration at decentralised reactors. New technologies have been developed to
recover urine as sanitary and easily transportable liquid fertilisers. This closed-cycle strategy contributes towards a circular nutrient
economy and mitigates against aquatic pollution, constrained agricultural production from resource extraction limitations and
environmental impacts caused by energy intensive fertiliser production. This research focused on initial analysis of two novel urinederived fertilisers, Ugold and Aurin, with view of their agronomic uses. An important consideration for these novel fertilisers is
ammonia volatilisation. It represents a major loss pathway for nitrogen applied to soils, has environmental and health implications,
and reduces fertiliser’s nutrient value and nitrogen use efficiency. A series of experiments were performed to evaluate ammonia
volatilisation in different scenarios and how losses can be mitigated. Amending the fertilisers with suitable materials to reduce
ammonia losses was tested. Specifically, ammonia volatilisation in response to pH when added to liquids or to soil with contrasting
physicochemical properties, with and without amendments. Volatilised ammonia was quantified using the polytetrafluoroethylene
tape passive nitrogen-diffusion method, using static chambers. Acidified filters enclosed in a membrane of polytetrafluoroethylene
tape captured diffused ammonia as ammonium salt and were subsequently extracted and colorimetrically assayed. It was anticipated
that liquids and soils with lower pH and/or more binding capacity will lose less ammonia and that soil’s clay and organic matter
content will impact on ammonia release. An alkaline soil was tested to determine if more ammonia volatilisation would occur.
Preliminary results indicated Ugold volatilises a relatively small amount of ammonia in water but is reduced when additives are
used, particularly strong acid (nitric acid) and to a lesser degree, clinoptilolite (a zeolite – clay mineral). Aurin exhibited no ammonia
volatilisation in water and very low volatilisation on an alkaline soil. Ugold had less ammonia volatilisation in the alkaline soil than in
water and had lower levels of volatilisation when additives were used. The findings were expected to generate knowledge towards
the best uses of Ugold and Aurin in crop production. The expectation is that Ugold may have use on acid soils and that both would be
practical in fertigation systems. It was anticipated that this research will deliver agronomic insights, provide information for future uses,
and contribute to the body of knowledge relating to mitigating ammonia volatilisation.
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Developing a new, ultra-fast nucleic acid extraction
technique
Student:
Supervisors:

Sophie Kenny
Professor Jimmy Botella, Dr Michael Mason

Abstract: Nucleic acid extraction from tissue extracts is a lengthy and laborious process. It requires specialised
equipment and skilled laboratory technicians. Most of the available extraction techniques take hours to complete, however this has
been significantly reduced with the development of a 30-second dipstick extraction method. This new method is incorporates on the
use of a cellulose dipstick, which is able to bind nucleic acids and retain them through a wash step. Nucleic acids are subsequently
eluted from the dipstick into an amplification mix for detection of specific target nucleic acid fragments. This new technique is
suitable for incorporation into point-of-care disease diagnostic tests, which are diagnostic techniques that can be performed in
the field or at a patient’s bedside. Whilst it has already been shown that this technique works for a broad range of samples, it is not
well understood how the nucleic acid purification works. This work has extended the understanding for how this technology works
through applying a broad range of treatments to the dipstick to understand what treatments will increase or decrease DNA recovery.
The use of The Quantus fluorometer has allowed quantitative measurement of nucleic acid loss from the dipstick and recovery in the
elution throughout these treatments. As a result of further understanding how the dipstick may function, this nucleic acid extraction
technique has been optimised for maximum nucleic acid recovery. This optimised, newly developed technique has been shown
through quantitative polymerase-chain reaction to be able to recover significantly larger quantities of DNA from tissue extracts than
the original method. As a result, this technique for nucleic acid purification may be used as an alternative to the original method for
increased nucleic acid recovery from tissue extracts.

Finding potential biopesticides against the plant
pathogens Alternaria solani, Alternaria brassicicola,
Fusarium oxysporum, Phytophthora capsici,
Phytophthora medicaginis and Pseudomonas syringae
Student:
Supervisors:

James Booth
Professor Peer Schenk, Dr Hooman Mirzaee

Abstract: It is estimated that 16–18% of all crops grown globally are lost due to bacterial and fungal pathogens. With 2.3 billion people
estimated to inhabit the earth by 2050, the Food and Agricultural Organisation (FAO) have predicted that food production will have
to increase by 70% to support the world’s population. To achieve this goal reducing crop losses through pathogen attack is essential.
Current agricultural practices largely involve using chemical pesticides to combat pathogen attack. The problems associated with
chemical pesticide usage include environmental pollution, harmful effects on human health, soil and water contamination, and most
problematically pathogen resistance to these chemicals. The aim of the current research project was to identify bacterial isolates
that have the potential to be used as biopesticides against different plant pathogens in the hopes they could be used in the future as
an alternative to chemical pesticides. This was done by first screening 68 bacterial isolates that had previously shown antimicrobial
properties against the fungal plant pathogens Alternaria solani, Alternaria brassicicola, Fusarium oxysporum, Oomycote pathogens
Phytophthora capsici, Phytophthora medicaginis and the bacterial pathogen Pseudomonas syringae. Different bacterial isolates were
found that inhibited the growth of each pathogen in vivo. The bacterial isolates that had the greatest inhibitory on the growth of these
pathogens were then tested in vivo in crop plants. Due to time limitations only A. solani, P. syringae in tomato plants, A. brassicicola
in cabbage plants and P. medicaginis in chick pea plants were tested in vivo. This was done by applying the bacteria before and after
inoculation with the pathogen then measuring the infection level in the plant through symptom scoring plants health and quantitative
polymerase chain reaction (qPCR) of pathogen DNA. Numerous different bacterial isolates were found to significantly reduce the
infection of all the pathogens tested in vivo.
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Rhizobacteria isolates as potential biofertilizers and
biocontrol agents for Phytophthora capsici in tomato
Student:
Supervisor:

Xiao Yawen
Professor Peer Schenk

Abstract: Phytophthora capsici, is a virulent oomycete plant pathogen which infects over 60 species of crops, including avocado, chilli,
pumpkin, tobacco and tomato. However, effective control of this soil-born pathogen has long been an unsolved issue as the forming of
its asexual spores is stimulated with the present of water in soil. This research aims to discover the potential of applying rhizobacteria
as biocontrol agents of P. capsici. as well as to assess whether the rhizobacteria have plant growth-promoting ability to serve as
biofertilizers.
In the biocontrol assay, three rhizobacteria strains, UQ154, UQ156 and UQ202 were inoculated to tomato plants (OD600nm of 0.5,
5ml) respectively 24h prior or after P. capsici inoculation. Tomato root tissues were collected five weeks after inoculation and realtime PCR was performed against the gene of P. capsici. All the three strains of rhizobacteria significantly (P<0.05) reduced the
amount of pathogen in tomato plants. In the plant-growth promotion assay, rhizobacteria’s ability of synthesizing a plant hormone,
Indole-3-acetic acid (IAA) was assessed. In planta assay was performed by weekly application of rhizobacteria inoculum at different
concentrations (OD600nm of 0.1, 5ml and OD600nm of 0.5, 5ml) for four weeks on tomato seedlings. All the rhizobacteria were capable of
producing IAA. The result of in planta assay was yet to be collected while it is expected that the rhizobacteria could promote tomato
plant growth due to its capability of IAA synthesis.
The research result confirmed the potential of using rhizobacteria as biofungicides to control P. capsici in commercial production and
at the same time facilitating tomato plant growth.

Molecular structure-property relations controlling
mashing performance as a function of barley grain size
Student:
Supervisors:

Wei Ping Quek, Wenwen Yu
Dr Glen P. Fox, Robert G. Gilbert

Abstract: Barley grain size is one of the crucial barley features that can directly impact the malting and mashing
performance. Our previous results had shown that though barley grain sizes were positively associated with starch contents, this
probably has nothing to do with the starch structure. Nonetheless, structure of starch is of great importance in determining the
fermentable sugars released due to hydrolysis of malt starch during mashing. However, no research has been conducted investigating
the effects of varying barley grain size on the mashing performance, nor the possible mechanism beneath it. Accordingly, the main
objective of this project is to examine: 1) the effects of barley grain size, controlled by genetic and environmental influences, on the
chemical compositions and starch structural attributes, and, 2) the effects of these malting properties and structural parameters on
the mashing performance, including the wort density and gelatinization properties, determined by nine different barley samples,
each of which contains different grain size distributions, together with the fermentable sugars production, determine by choosing
one particular barley variety, Commander with completely segregated size fractions. Both micro-malting and mashing experiments
were based on commercial methodologies while the starch structural parameters for both amylose and amylopectin were obtained
using size-exclusion chromatography (SEC), and the data was mathematically fitted with methodologies based on the underlying
biosynthetic process. It is found that larger size of barley with shorter amylopectin chains is significantly and positively correlated to
the wort density, which is considered as the original extract content of malt measured by the density meter. There is also a significant
negative correlation between longer amylose chains and the change in enthalpy. In addition, the Commander barley with size large
than 2.5 mm resulted in the highest fermentable sugars released in wort, which was most probably owing to the longer amylopectin
chains. This study provided useful insights that can act as a guidance for the brewing industries to consider grain size as a useful
parameter in determining extract potential for economic purposes.
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Cold tolerance in rice genotypes at germination and
early vegetative stages
Student:
Supervisors:

Huiyan Cai
Dr Jaquie Mitchell, Professor Shu Fukai

Abstract: Rice (Oryza sativa L.) is of tropical origin and as such its relative performance is generally reduced
when exposed to low air temperatures. To ensure good crop establishment, cold tolerance at germination and the early vegetative
stages is essential. Rice planting starts in early October in New South Wales, Australia when the minimum and maximum temperatures
are around 7 and 21. The purposes of this research were to identify genotypic variation in cold tolerance as measured by germination
rate and early vigour traits among 117 F7 Kyeema//Kyeema/Norin PL8 (KKN) genotypes and 20 check varieties, and to determine
whether lines recorded as cold tolerant at germination were also considered tolerant at early vegetative stage. Rice seeds from
137 genotypes were incubated at 15 continuous for 17 days (Experiment 1) to determine cold tolerance at germination, while a 52
genotypes subset were grown under (21/15, day/night; Experiment 2) and warm (28/22, day/night; Experiment 3) temperatures until
harvest at 300 degree days to estimate early vigour and cold tolerance at vegetative stage. Highly significant genotypic differences
existed in germination index (Experiment 1) and for all early vigour traits measured in Experiment 2 and 3. KKN 11-216 produced the
highest germination index which ranged from 0.27 to 0.68 with Doongara, B55 and NorinPL8 among the highest ranking genotypes.
However, Kyeema, Pelde and Sherpa were among the lowest germination index. On average, time to rice emergence was delayed by
5.4 days due to low temperature conditions. Plant height (22.3 cm in warm) and total above ground biomass (17.8 mg/plant in warm)
were reduced by 33.6% and 15%, respectively due to low temperature exposure. In contrast, total leaf area, total root dry weight per
plant and root/shoot ratio increased by 47%, 40% and 61%, respectively because of low temperatures. However, cold tolerance as
measured by germination index was not significantly correlated with cold tolerance at early vegetative stage for any trait measured in
these experiments. Thus, different mechanisms are determining cold tolerance at germination and early vegetative stage. This research
has contributed to an improved understanding of cold tolerance mechanisms in relation to plant establishment and has identified cold
tolerant genotypes that are relevant to the Australian rice breeding program.

Rice root morphology and transpiration under aerobic
field condition
Student:
Supervisors:

Trinh Mai Nguyen
Dr Jaquie Mitchell, Professor Shu Fukai

Abstract: Aerobic rice is a new water saving culture where seed is dry sown in a non-flooded, non-saturated
field condition with adequate water and fertilization. It was suggested that the yield penalty commonly occurred in aerobic system
is due to the inability of rice root to uptake water from deeper soil layer. Thus, a strong, vigorous root system is believed to be an
important trait for breeding aerobic rice variety. In addition, the ability to maintain transpiration is thought to be vital for rice growth
and development. This project aims to determine genotypic difference in root and shoot morphology and transpiration; identify
traits that contribute to high biomass; and identify the relationship between root morphology and transpiration when grown under
aerobic condition at two levels of water availability. Two field experiments were conducted at Gatton, the University of Queensland.
An irrigated experiment received 24mm x 3 times per week (72mm/week, while the intermittent water deficit was irrigated twice per
week (48mm/week). Each experiment was in a Resolvable Row Colum Design and consisted of 20 genotypes of diverse origin. In 15
genotypes in the irrigated experiment, root trait measurements were taken using the basket method. Genotypic differences in root
morphology (including number of surface root, penetrated surface root, deep root, and penetrated deep root) were found to be highly
significance (<0.001). Surface penetrated root number had a positive relationship with deep penetrated root number. Highly genotypic
differences also existed in transpiration through canopy temperature. Late maturity was identified as a trait contributed to higher
biomass at anthesis stage as day to heading positively correlated with biomass per plant collected at 50% heading. The relationship
between root morphology and transpiration was established. Rice with large numbers of roots that penetrated the basket were able to
maintain lower canopy temperature, implying maintenance of transpiration. Some genotypes were identified that could be utilized as
donor genotypes for improved root traits (numbers and penetration ability) for example IRAT 109, and Apo. There were two Australian
elite varieties (Sherpa and Reiziq) that produced greater numbers of surface penetrated roots, with Reiziq also producing greater
numbers of deep penetrated roots. The results of this project could greatly benefit the Australian aerobic rice breeding strategy.
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Investigating the relationship between amylose content
and eating quality of rice
Student:
Supervisor:

Miaoxue Xie
Professor Melissa Fitzgerald

Abstract: Rice is the principal staple food for at least half of the world’s population. Of late, due to water scarcity and other stress
factors, the shortage of high-quality rice cultivar become more and more severe. Additionally, with the development of the economy,
the preference of consumers has shifted to high-quality rice. Therefore, improvement of rice grain quality has long been the main
target for rice breeding programs in most countries. To facilitate appraising the eating quality of rice cultivars in breeding programs,
it is important to set up standards for eating quality evaluation. Starch is one of the main components in rice grain, and therefore,
starch physicochemical parameters such as apparent amylose content (AAC), gelatinisation temperature (GT), and rapid viscoanalyser (RVA) pasting viscosity have been set up to routinely predict the cooking and eating quality. Overall, the project aims to: (i)
establish a standard rice quality quick analysis method without sensory evaluation to measure eating quality of rice; (ii) analyse the
physiochemical properties of commercial reference samples and understand why the rice varieties have different eating qualities; (iii)
investigate how amylose content correlate with pasting viscosity and gelatinisation temperature. Rice samples with differing amylose
contents (waxy, low, intermediate and high) were assayed. Another set of 11 rice varieties that are commercially grown in Australia was
investigated, including brown rice. The amylose content can be determined by iodine colorimetric determination method, due to its
simplicity and a long history of usage. Viscosity is usually measured with the RVA, which is a quick, precise and robust method. The
GT determined by differential scanning calorimeter (DSC) reflects the ease or difficulty to cook the rice. In summary, amylose was
significantly correlated with the pasting, thermal and textural properties. Samples amylose content are ranged from 11.8% to 21.1%,
GT varied from 66.8–77.5oC. Rice with higher amylose content always tends to have harder and less sticky texture after rice cooking.
AAC was positively correlated with peak viscosity (PV), hot paste viscosity (HPV), cold paste viscosity (CPV), setback viscosity (SB),
but had no correlation with breakdown viscosity (BD) and pasting temperature (PTemp). Low AAC rice cultivars had low GT classes;
intermediate amylose rice cultivars had intermediate GT class, and high AAC rice cultivars had low GT classes. The results of this study
are essential in providing grain quality evaluation data to the Australian rice breeding program and the industry.

Effects of positions of steam wand on foaming
characteristics of milks
Student:
Supervisors:

Srikala Kumar
Dr Nidhi Bansal, Thao M. Ho

Abstract: Steam injection method is a widely followed technique to produce barista – styled foams. The foam
is generated as a result of the direct injection of steam into milk through very small openings or nozzles which are placed just below
the milk surface. In reality, there are two steps involving in steam injection process, namely aerating (introducing air into the milk)
and texturing (distributing the foam in the milk and creating even temperature and texture). However, creating the foam using this
technique is a challenge as foam properties are strongly influenced by foaming conditions (steam injection time, steam pressure,
position of steam wand and nozzle design). The objective of this research was to compare the effects of different positions of steam
wand on the foaming properties of commercial milk samples. Three types of milk of varying fat content were chosen, namely whole
milk, skim milk and low fat milk. Nine positions with different contact point between steam wand and milk surface and different time
for aerating step were compared and foaming characteristics such as foamability, foam stability and air bubble size were investigated.
The results showed that varying steam wand positions induced changes in the foam volume and it also had an impact on the air
bubble size. Position of the nozzle tip, contact time of nozzle in the milk, temperature during the foaming process and fat content of
the milk were some of the factors affecting milk foaming properties.
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Effect of emulsification technique on physical stability of
glycerol in oil emulsion			
Student:
Supervisor:

Kamolwan Charoenwanichakorn
Professor Bhesh Bhandari

Abstract: Crystallization is undesired characteristic in some food and produced some negative effects including on texture and shelflife in some product. It is importance to produce food matrix, so emulsion is one of the option to prevent this phenomenon. Glycerol
in oil emulsion has the ability to prevent sugar crystallization, but emulsion is an unstable system. The purpose is to study glycerol
in oil emulsion under the various emulsifier condition using homogenization by ultra-turrax, microfluidization and ultrasound. The
investigate fabrication bases on the stability from visual eyes, characteristic droplet size and droplet size distribution of glycerol. The
result suggests that the type of emulsifiers (Tween 80, Span80, Span85, mix of Tween80 and Span85 for HLB value of 4 and PGPR)
and technique play an important role on the stability of glycerol in oil emulsion. To compare emulsifier type under the same parameter
which is 15% of glycerol, 2% of emulsifier and 85% of oil under the homogenization by ultra-turrax with speed 8,000 rpm and time
15 minute. Polyglycerol polyricinoleate (PGPR) gives a beneficial time including longest stability time, small glycerol droplet size and
uniform droplet size distribution. The stable time is followed by the combination of Tween80and Span 85, Span85, Span80 and Tween
80, respectively and all produce the combination of small and large droplet size. Microfluidization at 5,000 and 8,000 psi and 1 cycle
results in increased stability of emulsion from ultra-turrax but the pressure at 8,000 psi produce longer stable time. The characteristic
of droplet size and droplet size distribution, however, have not significantly different from ultra-turrax use. The further result shows
that optimized ultrasound under 1 and 2 minute at power of 50% Amp of 100mL of sample volume produce longer stability emulsion
time compared to microfluidization and ultra-turrax but has no different stable time under the different time of ultrsound. In contrast,
under the investigation of droplet size distribution of glycerol using ultrasound for 2 minute has more non-uniform compared to
other processing because ultrasound use under more energy and longer time which resulting in more cavitation and non-uniform.
Overall, the emulsion with PGPR using ultrasound both 1 and 2 minute produce the most suitable stability time of emulsion. This study
suggests to help the improvement of glycerol in oil emulsion physical stability with different technique.

Dehydration of high-moisture honey to extend its
shelf-life		
Student:
Supervisors:

Tszying Chong
Professor Bhesh Bhandari, Dr Tuyen Truong

Abstract: Honey has been used as food product and medical treatment for thousand years. Due to the sweet
scent, delicious taste, high nutritional value, it is still very popular nowadays. However, sting-less bee honey is not only expensive,
but also hard to keep for long time. Moreover, there are several processing steps to make the commercial honey product from raw
honey, and one of the key steps is dehydration. The way how to dehydrate honey has been discussed and some honey dehydration
machine has been developed for a long time. In this project, commercial honey was diluted to three different high-moisture levels
(25%, 30%, 35%) to simulate the raw sting-less bee honey and ran through a spray-dewatering device honey dehydration machine that
was developed by Bhesh Bhandari and his coworkers from the University of Queensland in three different heating temperature levels
(80°C, 90°C, 100°C). Total there were nine groups of honey involved in the interactive experiment with different moisture levels and
temperature levels, and each group was repeated twice to reduce the error. Moisture content, water activity, hydroxymethylfurfural
content and diastase activity of honey were tested after the operation, which are some indicators of detecting honey quality. The 35%
moisture content with100°C heating temperature group showed the best result and dehydration efficiency in small amount (300mL)
tests. For the big amount (4L) honey dehydration, it tested to have similar indicators with the same input moisture content and
operating temperature levels. This self-developed spray-dewatering device honey dehydration machine showed a great dehydration
efficiency while greatly preserved the nutrients of raw honey. However, more big-amount operations need to be done to gain large
sample data analysis, and the design of machine can be improved to get better operating experience.
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Encapsulation of caffeine using beta-cyclodextrin and
hydrocolloids to reduce perceived bitterness			
Student:
Supervisor:

Sarah Ham
Professor Bhesh Bhandari

Abstract: Caffeine, commonly consumed in coffee, energy drinks, and other functional food and beverages, is a popular part of the
diet due to its ability to increase alertness and its potential cardiovascular, antihypertensive and antioxidant actions. Despite these
benefits, the bitter taste of caffeine and other health-promoting compounds such as ginseng and catechin generally leads to low
consumer acceptance and consumption. Currently, research has explored encapsulation using cyclodextrins and the potential for
hydrocolloids to reduce bitterness perception, but not as a combined approach. This study aimed to investigate the encapsulation of
caffeine by beta-cyclodextrin powder in combination with carboxymethyl cellulose, guar gum and xanthan gum to reduce perceived
bitterness. Molar ratios of 1:1, 0.5:1 and 0.25:1 of caffeine to beta-cyclodextrin powder were used with 0.15% of each gum to produce
crystalline complexed powders. The percentage of encapsulated caffeine was then calculated mathematically using moisture
content data and results from liquid chromatography-mass spectrometry analysis. Fourier-transform infrared spectroscopy was also
conducted on the complexed powder samples. Furthermore, sensory analysis was conducted using university staff and students
to analyse the perceived bitterness of complexed samples compared to a sample of caffeine-cyclodextrin (no gum), and a caffeine
standard. It is predicted that the combined approach of gum and cyclodextrin powder will mask bitterness the most effectively and
thus that participants will rank these samples as least bitter. It is predicted that the caffeine-cyclodextrin sample will be ranked second,
and finally the caffeine standard as most bitter. Results of this project will provide a more in-depth understanding of cyclodextrin
encapsulation and its effectiveness in combination with hydrocolloids to mask bitter, astringent or unpleasant-tasting compounds. This
knowledge can be applied to many functional food and beverage products in order to increase consumer consumption and overall
heath. It may also mean that less sucrose, sweeteners and other additives are required in food products to mask off-tastes. This same
technology may have wider applications to the pharmaceutical industry in minimising the unpleasant taste of liquid medications and
increasing consumer compliance with medicinal regimes.

Contributions of stomatal conductance to variability in
transpiration efficiency in wheat
Student:
Supervisors:

Claire Harris
Dr Karine Chenu, Dr Erik van Oosterom

Abstract: Wheat yield increases, while vitally important due to the rapidly increasing global population, will be
a major challenge in a world where droughts are expected to increase in both frequency and severity. One strategy to develop high
yielding and drought-tolerant varieties is to improve transpiration efficiency of wheat, which is the dry biomass produced per unit
of water transpired. With transpiration efficiency being a complex trait, it may be more useful to think of and evaluate transpiration
efficiency in terms of underpinning component traits. One such component trait is stomatal conductance, which refers to the opening
and closing of stomata in order to regulate influx and release of products such as water and carbon dioxide. Stomatal conductance
is thought to have a significant ability to affect transpiration efficiency, however stomatal conductance in wheat, in response to
environmental conditions such as vapour pressure deficit and radiation, is a relatively unexplored topic.
In this study, six wheat genotypes were grown in a randomised block design in the lysimeter facility at the Gatton research station, for
a duration of approximately three months. Stomatal conductance was measured on multiple days over a diurnal timeframe (in order
to gather data in an array of environmental conditions) just prior to anthesis, using a hand-held porometer. Other traits influencing
transpiration efficiency were also measured, including biomass, cumulative water use, and photosynthetic capacity. In addition,
phenological data and green leaf area was also recorded in order to account for differences in plant maturity between genotypes.
Results are still in the process of being finalised, however preliminary analysis suggests that stomatal conductance is radiation limited
to a certain threshold of approximately 1.5MJ m-2 h-1. Above this threshold, stomatal conductance is largely governed by vapour
pressure deficit. Of the six genotypes investigated, there was significant differences in transpiration efficiency, which was partly as a
result of differences in conductance, but also due to differences in photosynthetic capacity, biomass and transpiration rate. It is hoped
that findings from this study will be useful for future breeding programs looking to develop wheat varieties tolerant of prolonged
periods of severe drought stress.
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Maximising ethanol output from Saccharomyces
Cerevisiae
Student:
Supervisors:

Elliot Martin
Associate Professor Mark Turner, Dr Glen Fox

Abstract: Bundaberg Distilling Co (BDC) i.e. Bundaberg Rum is Australia’s largest distiller of spirits. Within the
factory, the quest to improve alcohol production measures and increase efficiency is forever ongoing. The aim of this project was to
find the fermentative conditions under which BDC’s specific strain of yeast – Saccharomyces Cerevisiae – performed most effectively.
Knowledge in this area is mutually beneficial; it contributes towards the aforementioned pursuit of increased efficiency at BDC whilst
also addressing some gaps in literature – particularly relating to the effect of increased pH on yeast metabolism.
Upon settling on a research objective, a literature review was compiled. The literature review looked at the effects of Temperature, pH
and Sugar Concentration on the ability of yeast to metabolise and produce ethanol. Whilst the literature provided general guidelines as
to what conditions the yeast should perform most efficiently at, it did not provide information that was specifically useful or relevant
to the production processes at BDC. Hence, after consultation with the BDC staff a number of steps were put into place to ensure
that the experiments simulated the processes in the factory as closely as possible, namely a 36 hour fermentation period and the
utilisation of anaerobic fermentation. This lead to an experimental format which saw 50 mL samples prepared at a designated sugar
concentration using diluted blackstrap molasses, the samples then had the pH adjusted before they were bought to the required
experimental temperature. After reaching the desired temperature samples were inoculated, injected with an anti-foaming compound
and allowed to ferment for 36 hours. After 36 hours, samples were removed from incubation and distilled to determine the alcohol-byvolume (abv%) of each respective sample. The most significant outcome of the research was that raising the pH of the fermentative
solution from its physiological point at 5.4 to 6 saw a mean increase of 10–15% abv across samples. Data collected in regards to sugar
concentration and temperature was consistent with literature i.e. samples set at 30°C performed most efficiently whilst samples 10° C
either way performed less efficiently whilst samples prepared at lower initial sugar concentrations fermented quickly and efficiently in
contrast with samples prepared at higher sugar concentrations, which took longer to ferment due to the increased osmotic pressure.
The data collected throughout this research project has been presented to the distillation team at BDC. The production team are
working towards a factory scale trial of the research recommendations – which would see the fermentative pH increased to 6 – to see
if the measures are compatible with factory equipment and most importantly, how it effects the final product!

Recovery rates of disease suppressive soil microbes
using different isolation techniques
Student:
Supervisors:

Olwen Paterson
Dr Paul Dennis, Professor Elizabeth Aitken, Dr Cristina Martinez

Abstract: Plant diseases compromise agricultural yields and undermine global food security. Soils contain
thousands of microbial taxa that suppress plant pathogens and may be used to reduce crop losses. These organisms are often
isolated from soils that appear to naturally suppress disease as it is generally perceive that these soils contain a greater proportion
of suppressive populations. This project set out to determine whether the proportion of suppressive microbes isolated from soils
differs between those deemed disease suppressive or disease conducive. Microbes were isolated from the soils using two isolation
techniques, the traditional culturing method and a novel chemotaxis method. The chemotaxis method differs from the traditional
method because it selects for microbes that exhibit chemotaxis towards a chosen pathogen. It is hypothesised that suppressive
isolates will dominate the chemotaxis microbe collection because they exhibit antibiosis towards the pathogen. Therefore, this
novel method could improve the efficiency of developing microbiological control agents for plant diseases. The case study of
Panama disease was used to test these hypotheses. Panama disease threatens the production of Bananas which is a food staple
for communities around the world. The disease is caused by the fungal pathogen Fusarium oxysporum cubense which cannot be
controlled by fungicides.
This project also investigated whether a range of bacteria and fungi isolated from soil suppress the growth of Fusarium oxysporum
cubense Sub-tropical Race 4 (SR4). Suppression was characterised using duel culture assays between SR4 and microbial isolates.
The mode of action of the suppressive isolates was then explored. Two mechanisms of suppression were tested; the production of
SR4-suppressive secondary metabolites and volatile compounds. Such knowledge can be used to increase the efficiency of future
biocontrol agents. The effect of secondary metabolites on SR4 growth was determined by measuring the diameter of SR4 growth
after four days on agar treated with secondary metabolites. The effect of volatile compounds on SR4 growth was determined
by sealing two agar plates together, one inoculated with SR4 and the other inoculated with an isolate. Seven of the isolates were
confirmed to be SR4-suppressive. Four of which are good candidates for pot trials to determine the efficacy of biocontrol in plants.
However, no evidence was found that the isolates produce SR4-suppressive secondary metabolites or volatile compounds. The
discovery of potential biological control agents, along with a better understanding of which methods are more successful at isolation
suppressive microbes brings us closer to controlling Panama disease.
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The stability of UHT almond milk towards coffee acidity
Student:
Supervisor:

Rafael Defritz
Dr Sangeeta Prakash

Abstract: The consumption of plant-based milk has significantly increased, due to increase in numbers of
vegans, lactose tolerance, etc. One of the most popular application of plant-based milk is in barista coffee.
However, coagulation occur when plant protein mix with coffee, due to its high acidity. It is suggested that the
coagulation is due to the acidic condition in coffee that denatures the sensitive plant-based protein. Thus, research in plant-based milk
application to espresso coffee has been increasing. However, there is a little understanding of the inability of almond milk to withstand
coffee acidity. Almond milk is good for health because of its higher protein and fibre. Therefore, it is important to investigate the right
formulations and processing aids that allows manufacturing heat-stable almond milk which does not coagulate when incorporated
to coffee. This research project is aiming to formulate and produce UHT-stable almond milk that is applicable into barista coffee.
It was hypothesized that the right types of stabilizer with the right proportions and processing parameters will produce an UHT
treated almond milk stable towards coffee. There were four combinations of hydrocolloids used to enhance the stability, including
kappa-carageenan, locust bean gum, sodium alginate, and guar gum. These hydrocolloids were expected to encapsulate the sensitive
protein from coffee’s acidity and high temperature from UHT processing. In addition, maltodextrin DE10, table salt, and acid regulators
(potassium citrate & potassium phosphate) were incorporated to the almond milk formulation to improve the almond milk stability
further and enhance sensory quality. There were multiple multimix speed, homogenizer pressure, and UHT temperature attempts to
get the perfect processing parameters. The results from this research show that increased acid regulators and maltodextrin in the
almond milk formulation improve their stability towards coffee. In addition, 1.75:1.25:1:1 ratio of k-carageenan, locust bean gum, sodium
alginate, and guar gum respectively provided the highest stability. Finally, 1300rpm of multimix speed and 250 bar homogenizing
pressure without UHT treatment showed the highest stability rate in coffee (1 hour without separation). There is a huge business
opportunity in providing stable almond milk for the daily dose of coffee, as coffee culture is big in Australia and there is ever increasing
number of vegans and lactose intolerants.

Plant sterols: thermal behavior, solubility and
crystallization
Student:
Supervisors:

Maria Fernanda Paz y Mino Mora
Professor Bhesh Bhandari, Dr Tuyen Truong

Abstract: Plant Sterols are natural compounds that occur in plant origin foods such as vegetables, fruits, nuts
and seeds, vegetables oils and different grain products at low levels. In order to obtain health benefits from phytosterol consumption
such as cardiovascular protection or lowering cholesterol levels, is important to consume 2–3 grams per day and this can be achieve by
consuming enriched phytosterol food such as fat spreads, milk type products like yogurts or cheese with added phytosterol and so on.
Phytosterols are known for having a high melting point, its low solubility and lipophilic properties therefore, the purpose of this study
is to analyze properties such as thermal behavior, crystallization and solubility of plant sterols when mixed with different lipids and at
different ratios and see how they behave. Canola Oil, Macadamia Oil and Anhydrous fat milk was used for this experiment at 6 different
ratios. DSC analysis was made in duplicates for each set and fat crystals images under the microscope were taken for crystallization
analysis. The results indicated that macadamia oil was more soluble when mixed with phytosterol in comparison with canola oil. This
was expected due to the higher polarity in macadamia oil than canola oil. Macadamia and AMF were not significantly different in terms
of solubility. The DSC analysis showed that the more phytosterol in the sample was used the more energy was needed to melt the
sample down. The crystallization analysis under microscope was made 24 hours after the sample preparation and at 5:95 (phytosterol/
oil) and 10:90 ratio for macadamia and canola oil it was observed some phytosterol crystals, however the higher the phytosterol ratio
the sample after 24 hours were solid therefore the images shows a more solid structure and the thin crystals disappeared. This project
was perform to understand a little bit more the behavior of this compound when mixed with different food matrices and to help
further studies for the application of phytosterol in different food products that could be launched to the market and provide more
variety to people which want to consume products enhanced with phytosterols.
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Effect of dissolved carbon dioxide on the viscosity of
various milks
Student:
Supervisor:

Tong Li
Professor Bhesh Bhandari

Abstract: The viscosity of concentrated milk is a problem during the processing of dairy liquid stream. With the
increasing concentration of milk during evaporation or membrane separation the viscosity limits the processability. Milk with high
viscosity cause higher pumping capacity during transferring and may cost a lot. This study tries to treat high concentration milks with
dry ice and find out whether dissolved carbon dioxide in milk can decrease the viscosity or not. In this research, skim milk powder,
whole milk powder, whey protein concentrate, and milk protein isolate were rehydrated in water at different solid contents (20–50%).
Then different amount of dry ice (0–1 gram) was added into these reconstituted solutions in a sealed container. Finally, the viscosity
of these solutions at various solids concentration was measured to find out the influence of dissolved carbon dioxide. According to
the results, it was found that when the concentration of dairy solutions was high, dissolved CO2 would increase the viscosity of skim
milk and whey protein concentrate. However, the viscosity of milk protein isolate and whole milk decreased. Therefore, this research
showed that adding dry ice during production of whole milk and milk protein isolate will be able to improve production efficiency of
whole milk and milk protein isolate.

Effects of various surfactants on foaming properties of
milk
Student:
Supervisors:

Andre Tanzil
Dr Nidhi Bansal, Dr Minh Thao Ho

Abstract: Good foaming properties of milk are the quality attributes desired by all baristas to serve cappuccinostyle beverages to their consumers. However, a number of complaints on the variation of milk foaming properties are still received
these days. The presence of low molecular weight surfactants is suspected as one of the culprits of this issue as these substances
can interfere with the formation and stabilisation of air bubbles by milk proteins. In this study, effects of the addition of several
surfactants commonly used in the food industry either as food additives or cleaning solutions on foaming properties of skim milk were
investigated. Foam was produced via steam injection using a commercial coffee machine. Foaming properties such as foamability,
foam stability, and size of air bubbles affected by the addition of surfactants with different electrical charges and molecular weights
(Oxyzan ZS 0.02 and 0.1%, v/v; Environsan 0.05 and 0.5%, v/v; Tween 80 0.1%, w/w; Sucrose stearate 0.1%, w/w; Sodium oleate 0.2%,
w/w; Sodium dodecyl sulphate (SDS) 0.05%, w/w; Cetyltrimethylammonium bromide (CTAB) 0.04%, w/w; Lecithin 0.2%, w/w) were
determined. The results showed that all surfactants in this study decreased the foamability of skim milk, except the addition of SDS. In
respect to the foam stability, skim milk with added Tween 80 and Lecithin produced the least stable foam with the largest size of air
bubbles (measured at 10 min after foaming). This result suggests that certain surfactants could be the culprit for the poor foaming as
they are present in milk.
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Concentration and dehydration of camel milk
Student:
Supervisor:

Xi Chen
Dr Nidhi Bansal

Abstract: The nutritional value of camel milk is recognized and pursued by more and more people, but due to the limitation of
storage and transportation, fresh camel milk is not convenient for customers to consume. Drying camel milk into milk powder is an
ideal solution to these problems, and spray drying is the method that most commonly used in the dairy industry to produce camel
milk powder. Compared to other methods of making milk powder, such as freeze drying and vacuum drying, the advantages of spray
drying are higher efficiency, higher yield, lower cost, and saving more energy. However, camel milk usually contains a large amount of
antibacterial active substances, such as, which are easily destroyed by high temperature at the temperature of spray drying, thereby
reducing the biological activity of proteins in camel milk powder. To protect the biological activity of protein in camel milk during
dehydration, concentrate the camel milk at first and then pray dry the concentrated milk. Spray dewatering machine is applied to
concentrate camel milk.

Antimicrobial properties of camel milk and its fractions
Student:
Supervisor:

Xiaoxia Sheng
Dr Nidhi Bansal

Abstract: Camel as a livestock plays an important role in desert ecosystem and its milk has potential contribution
in human nutrition in the hot and arid regions of the world. The previous studies have been indicated that camel
milk has antimicrobial properties mainly due to its protein composition. However, there is little comparison of the
antimicrobial activities between the milk processed by different processes, and between different fractions. Therefore, this experiment
focused on comparing the antibacterial activities of different milk fractions and milk processed by different processes. The camel
milk samples include raw milk, pasteurized milk, frozen milk, freeze dried milk powder, spray dried milk powder, and concentrated
milk. In fraction making section, methods of ultracentrifugation and membrane filtration were used. Camel milk is ultracentrifuged
under the condition of 100 000 g and 20°C for 60 min to obtain whey protein and the casein micelle. Then, whey protein solution was
centrifuged with membranes with MW size of 30 KDa and 100 KDa at a speed of 3000 g at 15°C for 135 min to obtain four different
fractions. The inhibitory activity at room temperature (around 23°C) was tested by the aerobic total bacterial count assay against
Escherichia coli. The growth curves of different camel milk samples and different fractions were compared. The results showed that
antibacterial activity is influenced by different process. Raw camel milk has strongest inhibition activity against E.coli, followed by
frozen milk, freeze dried milk powder, concentrated milk, spray dried milk powder and pasteurized milk. Camel milk whey protein
showed obviously antibacterial activity, while casein did not. The inhibition activity of fractions is continuously proceeding. Camel
milk has significant potential in medical development because that the antimicrobial camel milk proteins and peptides are reported
to kill the bacteria faster than traditional bactericidal medicine, and they are not affected by the problem of antibiotic resistance. In
addition, the antimicrobial property of camel milk is also applied in food preservation field. Furthermore, camel milk, as alternative milk
for human consumption, becomes increasingly popular in market because it contains all the essential nutrients found in other milk.
Therefore, the antibacterial properties of camel milk processed by different processes and milk fractions are valuable to be explored. It
is also important for food industries to understand the effects of different processes on the antimicrobial properties of camelmilk.
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The role of betaine transporter in Lactococcus lactis
salt dependence			
Student:
Supervisor:

Aisyah Widiawardani
Associate Professor Mark Turner

Abstract: The cyclic di-adenosine monophosphate (c-di-AMP), a second-messenger molecule in bacteria, has
been found has a role in Lactococcus lactis to regulate the compatible solute uptake on the cell. The glycine betaine uptake is mainly
the compatible solute which regulates some physiological properties on Lactococcus lactis, such as the sensitivity on salt medium or
heat treatment. It has been discovered that the Lactococcus lactis subsp. cremoris OS2 or gdpP mutant which has salt sensitive and
heat resistant phenotypes was derived from Lactococcus lactis subsp. cremoris MG1363 which has salt resistant and heat resistant
phenotypes. Further mutation on gdpP mutant created a double mutation, gdpP and cdaA in response to salt medium growth. The
BusR was found has influence in glycine betaine uptake by repressing the busAA and busAB (downstream of busR) thus inhibit the
glycine betaine uptake system and it affects the osmoregulation of the cell. The objective of this study is to investigate the gene
involved in salt dependence growth of Lactococcus lactis subsp. cremoris. The technique was used in this study to confirm the pbusAA
activity in different c-di-AMP level strains is using pTCV-lac containing busAA-AB promoter fused to a lacZ reporter gene. In high
c-di-AMP strains gdpP mutant, the expression of busAA-AB was absent compared to the Lactococcus lactis subsp. cremoris MG1363.
The low c-di-AMP level strains have greater busAA-AB expression compared to gdpP mutant. On the other hand, very high busAA-AB
expression was found in strains with BusR deletion. The BusR binding activity was investigated in some potential BusR binding sites
from GntR family, including uxuB, glmS, and treP, by purify the DNA and confirm with the gel shift assay. The result has shown that
there is no binding activity of BusR to those GntR promoters. The pbusAA promoter activities from different Lactococcus lactis subsp.
cremoris and subsp. lactis correlation with their salt resistance was analysed using promoter strength testing and beta-galactosidase
assay. The result has shown that there is no correlation between the promoter activities and salt resistance in Lactococcus lactis subsp.
cremoris. We conclude that the BusR activity is specific to busA in response to salt dependency in Lactococcus lactis subsp. cremoris.
These results might provide interesting future research opportunities to study the salt dependency on Lactococcus lactis subsp.
cremoris.

Heat tolerance and salt sensitivity of industrial strains
in cheese bacteria due to accumulation of signaling
nucleotide c-di-AMP and spontaneous mutations
Student:
Supervisors:

Gargi Roy
Associate Professor Mark Turner, Thi Huong Pham

Abstract: Lactococcus lactis is a gram-positive bacteria that is used as a starter culture in the cheese fermentation production. During
processing, it is exposed to several adverse conditions such as heat and osmotic stresses. The discovery of a signaling nucleotide such
as cyclic-di-adenosine monophosphate (c-di-AMP) has shown it’s significance in controlling many factors such as cell growth, cell
homeostasis and even stress resistance. c-di-AMP is synthesized by the cdaA gene and degraded by the gdpP gene. Previously, studies
have shown spontaneous mutations occurring in the protein gene of llmg_1816(gdPp) within colonies of the strain. In this study,
selected industrial strains of Lactococcus species were exposed to higher temperatures to observe any mutations in the gdpP gene
which would ultimately lead to salt sensitivity and c-di-AMP accumulation. L.lactis mutants were screened for heat resistance on LM-17
agar plates and incubated for 2–3 days.They were then regularly checked and the colonies were screened for salt sensitivity on a range
of salt concentrations varying from 0.5–5 % sodium chloride by performing drop plate assay on LM-17 agar plates. A positive control
of ASC 815,Lactococcus lactis subspecies cremoris strain was used. The strains that have been tested so far have shown consistent
salt tolerance in spite of being heat resistance and could suggest that mutations may have occurred in different gene not related to
c-di-AMP. The second part of the study is regarding regulation of c-di-AMP levels which have a direct impact on genes that control
osmoregulation. Studies done before were under ionic conditions using sodium chloride. However, in this project nonionic conditions
using 0.3 M sucrose were used to screen and select 20 spontaneous sucrose resistant suppressor mutants that were obtained from
the gdpP salt sensitive mutant. These were then tested using PCR for cdaA and gdpP. Out of the 20 that were sequenced and
analysed,11 showed cdaA mutations. Two of which were of interest. Mutant A15 was found to have a mutation within the ribosomal
binding site which would greatly affect cdaA translation. Mutant A1 was found to have a 7 amino acid insertion which were duplicates
of the protein repeats and drastically affected c-di-AMP concentration. 9 of the remaining mutations had no gdpP back mutations
and therefore will be used to test for further sequencing to check for mutations within other genes such as kupB and ppt/eep genes
that control osmoregulation. Through this project the understanding of cdaA regulatory pathway will be examined. Therefore, further
investigations need to be carried to understand the thorough regulatory pathways of c-di-AMP and the overall effect it has on
osmoregulatory pathways. Additionally, due to salt sensitivity induced mutations in the bacteria, it is a promising tool in the future of
cheese manufacturing. High resistant starter cultures will not only reduce the time of the fermentation process but can also be used to
produce low salt cheese with nutritional benefits.
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Biocontrol of pathogenic Escherichia coli using
inhibitory non-lactic acid bacteria isolated from
fruits and vegetables
Student:
Supervisors:

Htet Aung
Dr Van Ho, Dr Raquel Lo, Associate Professor Mark Turner

Abstract: Fruits and vegetables are essential to put in each portion of balanced diet in daily life. Consumers are now more eager
to choose fresh fruits and vegetables to ensure health promising benefits of nutrients including antioxidants. On the other hand,
there have been occurring foodborne disease outbreaks related to contamination of fruits and vegetables. Despite proper sanitary
procedures and chemical disinfection, introducing with native antimicrobial biocontrol agents has potential to further enhance the
safety of fresh produce commodities. In this study, the aim is to identify and evaluate potential biocontrol strains, particularly nonlactic acid bacteria, isolated from fruits and vegetables to combat the pathogenic Escherichia coli. The antimicrobial activities of
isolated bacterial strains were analyzed by agar spot assay and determined by 16s rRNA sequencing. The most promising biocontrol
strains were inoculated in experimental lettuce samples to determine the reduction of pathogenic growth. A collection of 637 bacterial
isolates was obtained from fresh vegetable and fruits and tested for E. coli inhibitory activity using an agar spot assay. Twenty-three
isolates showed positive inhibition with clearing zones around their spots. Sequence analysis revealed that they were mostly members
of the Pseudomonas genus with species including Pseudomonas fulva, Pseudomonas parafulva and Pseudomonas putida. Four
strains of inhibitory Pseudomonas, were co-inoculated with target pathogen in a cut iceberg lettuce model. During the 7-day period
of storage at two different temperatures (4°C and 12°C), the levels of E. coli were between 0.5 to 1.5 log CFU/g lower when compared
to levels in lettuce without biocontrol bacteria. It was however found that lettuce containing Pseudomonas spoiled faster than lettuce
without inoculated Pseudomonas. From this research project, using natural harmless antimicrobial agents from native microbes, it
is expected to strengthen the microbial safety of fresh produce, however issues associated with premature spoilage will need to be
addressed before they can find application in fresh produce safety.

Bio-control of S.typhimurium in vegetables by non-lactic
acid bacteria isolated from fruits and vegetables
Student:
Supervisor:

Sook Yan Mak
Associate Professor Mark Turner

Abstract: Ready-to-eat foods are minimally processed food that has a higher risk of contamination by foodborne
pathogens. Salmonella is one of the well-known foodborne pathogens that causes Salmonellosis. Salmonellosis is a gastroenteritis
infection caused by consumption of food contaminated with Salmonella. Infants, immunocompromised individuals and elderly
are more susceptible to Salmonellosis. Current control methods include the use of chemical sanitizers such as chlorine to remove
microorganisms. Biocontrol is an alternative to chemical treatment which uses less chemical on foods. This project explores potential
non-lactic acid bacteria as biocontrol agents against Salmonella typhimurium in vegetables. Non-lactic acid bacteria were isolated
from fresh fruits and vegetables by diluting the sample in peptone water, performing serial dilution and plating on nutrient agar.
Bacteria isolated were screened for Salmonella inhibition using agar spot assay. The potential biocontrol bacteria were then identified
through DNA extraction and 16S rRNA sequencing. Lettuce inoculation experiments were carried out on the identified non-pathogenic
bacteria. The inoculated lettuces were stored at two temperatures, 4°C and 12°C. Enumeration of bacteria are performed on day 0,
3 and 7. Enumeration of biocontrol strain and S.typhimurium were carried out using spread plating technique onto selective agar.
Pseudomonas fluorescens and Pseudomonas aurantiaca were able to show an average of 70 fold reduction against S.typhimurium at
12°C after 7 days of storage. At 4°C P.aurantiaca and P. fluorescens has a 28 fold reduction and 1 fold reduction respectively on day 7.
Therefore, P. fluorescens and P.aurantiaca can be potential biocontrol agent that prevents foodborne disease caused by S.typhimurium.
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Textural and volatile profiling of 37 African rice varieties
from Uganda
Student:
Supervisor:

RongRong Zhang
Professor Melissa Fitzgerald

Abstract: Due to the undesirable natural environment for crop growing in Uganda, the promotion of upland rice
varieties has been strongly called for in order to increase yield and promote stress tolerance of traditional rice varieties. Some new
African rice species were developed by interbreeding between Oryza glaberrima and Oryza sativa to combine beneficial traits from
both of two species. Although much research work has been done on yield promotion, diseases resistance as well as stress tolerance
of these newly developed rice varieties, few were focusing on the textural properties or volatile profiling. In this research, the textural
profile of African rice, including pasting properties and apparent amylose content (AAC), was obtained by using Rapid Visco Analyzer
(RVA) and iodine colorimetric method, respectively. Comprehensive analysis of untargeted profiling of volatile compounds in African
rice samples was performed by using two-dimensional gas chromatography time-of-flight mass spectrometry (GC × GC – TOF – MS).
36 of tested rice samples contained 10–19% apparent amylose content, classified as low amylose content rice varieties. Principal Component Analysis was conducted by including the data of apparent amylose content as well as RVA traits (peak, final, breakdown,
setback), where tested samples were separated across rice varieties somehow. Comparable to many studies, the RVA traits of peak
viscosity and breakdown are negatively correlated with amylose content and final viscosity. In terms of aroma results, more than 150
volatile compounds were captured and identified from the headspace. Of these, ketones, nitrogen-containing compounds, sulfur-containing compounds, alcohols, aldehydes and other chemical compounds were found.
This research provides a basic study for the further breeding project regarding African rice varieties to improve texture properties and
gain better customer acceptance.

The toxin analysis of djenkolic acid in wattle seed
Student:
Supervisor:

Songxia Yu
Professor Melissa Fitzgerald

Abstract: Djenkolic acid, as a non-protein amino acid, is found be toxic, notably in the raw legumes, which has
caused many of cases of food poison leading to diarrhea, kidney failure or even death. Acacia seeds are stable
bush food for Australian Aborigines but the composition of most of species is still unknown. Djenkolic acid
content in the seed of Australian Acacia species: Acacia Calamifolia and Acacia Notabilis was detected. ACCQ. Tag Ultra Derivatization
Kit from Waters was used to derivatized the amine group and then it was separated and quantified with UPLC-MS. Result showed that
both of raw A. Calamifolia and A. Notabilis contained a relative high content of djenkolic acid content around 1200mg and 2000mg in
100 gram, which is excess the safe dose significantly(150mg per 100g). To reduce djenkolic acid to a safe amount, A. Calamifolia and A.
Notabilis were toasted at 170oC for 2, 4, 6, 8, 10 minutes respectively. Results showed that heating is an efficient method to denature
djenkolic acid, it suggested that the heating time should be at least 10min to decrease djenkolic acid to a safe region. Besides that, the
amino acid and fatty acid composition were measured to evaluate the nutrition value with UPLC-MS and GC-MS. The derivative method and instrument settings between amino acid and djenkolic acids were same except the sample extraction steps. Results showed
that tryptophan and methionine were the first and second limit essential amino acid and lysine was not detected in both species. For
fatty acid composition, it was detected in the form of fatty acid methyl ester in GC-MS, linoleic acid (C18:2) was dominant in both
species reaching up to 70% and oleic acid (18:1) was detected around 17% in A. Notabilis.
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Structure and properties of plant cell walls			
Student:
Supervisors:

Zhaofeng LI
Dr Sushil Dhital, Dr Bernadine Flanagan

Abstract: Glycemic index (GI) of food is regarded as the indicator of the rate of digestion and the regular comsumtion of food with
a high GI is proved to be associated with diseases like diabetes, obesity, etc. Food materials (e.g. white rice and chickpea) have been
observed to behave different GI according to cultivars within its species. Though researches have proved GI level is positively corelated
to resistent starch content, as the common nutrient-binding agent, dietary fiber is believed but yet to be proved to be responsible
for GI difference. Thus, the aim of this research is firstly, to observe the influence on digestibility of dietary fiber of rice and chickpea.
Secondly, dietary fiber is extracted from those cultivars and followed by the determination of their chemical component. In vitro
digestion is used on starch and complete tissue to observe the effect of fiber. Chemical-enzymatic method is used for dietary fiber
extraction. Monosaccharide and linkage analysis methods are used to examine the chemical component of dietary fiber. The result
turned out that dietary fiber showed its effect on different rice and chicpea cultivars and the content and compositional difference of
semi-cellulose and cellulose in dietary fiber proved their different effect on digetion. This conclusion could confirm that the difference
in dietary fiber composition could give impact on digestibility of food and allow further investigations to reveal the structural
difference of fiber and its effect on digestibility. By understanding this effect and its mechanism, scientists might one day be able to
implement high-effect fiber to commonly beloved rice cultivars to achieve a consumption to be both desirable and healthier.

Functionalized Clarified Butter		
Student:
Supervisor:

Wan-Cheng Liao
Dr Sangeeta Prakash

Abstract: The current study aim to incorporate plant sterols to clarified butter and study the resulting melting
characteristics, changes of crystals, and other features. The structure of phytosterols is similar with cholesterol,
so they could mimic cholesterol and compete with it for absorption, which could effectively reduce risk of heart
disease. In this experiment, the plant sterols are made from soybean, which contains isoflavones as phytoestrogens and has health
benefits for human beings such as reducing risks of breast cancer and osteoporosis. Furthermore, clarified butter has a higher smoke
point, meaning of which, it can easily be used for cooking, baking and roasting with lower risk of destroying the important nutrients
of functionalized clarified butter. During the experiment the functionalized clarified butter was done by heating the commercial
unsalted butter by 130°C through hot plate, whereas adding the plant sterols slowly into this melted butter. Following this, the samples
subjected to an Ultra turrax by different speed and time or Sonication by different amplitude and time in order to reduce its crystals
size for better absorbability and oral sensations. For comparison test, each sample using different conditions as well, which are clarified
butter only, clarified butter with plant sterols by heating with no stir; and others two samples are clarified butter only and clarified
butter with plant sterols by heating with stir. For the measurement, observing the changes of crystals by light microscope (LM) and
measuring the melting characteristics by differential scanning calorimetry (DSC). The results have shown that the samples subjected
to Sonication had smaller crystal size compared with Ultra turrax. The melting characteristics and crystal size both were influenced
by increasing the speed or amplitude and time, as well as heating with stir. All things considered, there are many studies have proved
that adding plant sterols to clarified butter has positive impact, especially reducing risk of heart disease, which is a high- risk illness
and causes high mortality. The purpose of this study is incorporating plant sterols to clarified butter and finding the consequence of
melting characteristics, changes of crystals and other characteristics in order to find out improvement of people’s healthy diet and
lifestyle.
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Development of plant-based yogurt
Student:
Supervisors:

Zhicong Kang
Dr Sangeeta Prakash, Dian Widya Ningtyas

Abstract: The soy yogurt was made from the raw soybean, and the physicochemical properties and the syneresis
of the soy yogurt were tested. The ratio of soaked soy milk and distilled water, fermentation temperature,
inoculation percentage, the ending fermentation pH were changed in order to produce soy yogurt with a better
property. The soybean was soaked and mixed with distilled water to make soy milk, then fermented the soy milk with yogurt culture
YCX-11, which is consisted of Lactobacillius bulgaricus and Streptococcus thermophilus at certain temperature 37, 41 and 45°C. The soy
milk would be fermented to different level (like pH 4.6, 4.5 and 4.4). After the soy yogurts finished fermentation, the physicochemical
properties like texture, total soluble solid content, total acidity and water activity were tested. To obtain yogurt with different and
better texture total soluble solids, the ratio of soaked soybean and distilled water inoculation percentage was adjusted. With higher
concentration of soy milk and higher inoculation percentage, soy yogurt with higher brix and viscosity could be obtained. The soy
yogurt has a good yogurt like texture when the ratio of soaked soybean and distilled is 4:1, and when it’s ratio is 2.5:1 the yogurt texture
would be like a set yogurt. Then the syneresis of the soy yogurt was measured through both centrifugal method and natural storage,
and the whey separation was minimized by changing the inoculation percentage (0.5, 1, 2, 3, or 4%) and the fermentation temperature.
Putting all the factors together, better producing conditions were determined to make the soy yogurt. The soy yogurt like this could
have a good texture, less syneresis, less unacceptable beany flavor compared to soy milk, and it is suitable for the lactose-intolerant
consumers. Because of the nutrition value and the isoflavones that are conducive to human being’s health, soy yogurt should have
more to find out. For example, how to change the fermentation process to improve the bioactivity of the beneficial components in
soybean or optimize the flavor could be worth investigating in the future.

Cholesterol reduced milk: physical characteristics and
microstructure of phytosterol-fortified milk 		
Student:
Supervisor:

Shi’en Andrea Goh
Dr Sangeeta Prakash

Abstract: With the increasing trend of functional foods, consumers are no longer merely attracted to ‘healthy’
food; any added physiological and/or therapeutic benefits would be highly relevant in today’s market. Phytosterols (PS) is one
functional ingredient that has been populating the market in recent years. Its health benefits have been extensively established in
lowering human low-density lipoprotein (LDL) cholesterol levels. As a result of their high efficacy, their use in the food industry as
functional food, as well as in nutraceutical applications have been emerging. Importantly, PS do not have a caloric value; they do not
provide any energy and can be used as a fat replacer.
In this study, the incorporation of PS esters in skimmed milk (SM) with 0.1% fat was done at 0.8%, 1.2%, 1.6% and 2.0% by the use of
a higher than conventional pressure at 5000 psi. The effects of PS concentration in milk were investigated, and comparisons were
done at similar fat levels of the commercial milk samples to establish if PS can be used to replace milk fat. Particle size analysis show
that at the same amount of PS and milk fat, there was no significant difference between PS and commercial milk, i.e. samples have
comparable particle size and distribution. The rheological properties of all PS milk samples and the ‘control’ (skimmed milk) exhibited
a characteristic shear-thinning flow behaviour, with the highest initial apparent viscosity measured for SM2.0. Confocal images
suggested fat coalescence resulting in the formation of bigger globules, and confirmed protein aggregation in SM2.0, which support
the observation of highest viscosity among all samples. In tribological analysis, the typical Stribeck curve was obtained. Among all
PS milk samples, the higher the PS concentration, the lower its friction coefficient (better lubrication property) at higher entrainment
speeds. In terms of colour properties, PS provided opacity and whiteness to milk that is comparable to that of milk fat, so higher PS
concentration produced a whiter milk. Although PS was able to impart some yellowish tint, it was not of similar measurable effects to
milk fat. These findings helped to elucidate the impact of PS on milk. The results also provided insights that esterified PS could be used
as a potential fat replacer.
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Influence of various hydrocolloids on physical properties,
rheology, tribology of skim drinking yogurt			
Student:
Supervisor:

Ethel Lee Hui Yi
Dr Sangeeta Prakash

Abstract: Yogurt is a dairy product that is produced from the fermentation of milk with lactic acid bacteria L. bulgarius and
S. thermophilus. Although yogurt is widely consumed around the world, drinkable forms of yogurt have seen a steady increase in
demand from consumers. The increasing popularity of drinking style yogurts is largely due to the fact that they impart the same
health benefits as normal set or stirred yogurt, but they are more convenient and portable, a very attractive trait in today’s fast paced
world. The use of stabilizers in yogurt are mainly to reduce syneresis and improve texture and body of the product. However, the
use of stabilizers can affect certain sensory and physical attributes that can affect the quality of the yogurt, such as the mouthfeel,
texture and flavor. Previous studies have focused on effects of the use of stabilizers on various physical properties, rheology, sensory
properties of low-fat set or stirred styled yogurts, with very limited studies on the effects of stabilizers in drinking style yogurts.
Studies of the use of stabilizers have also been focused on pectin and other popular stabilizer choices such as gelatin, with limited
studies on the effects of beta glucan and maltodextrin as stabilizers in a yogurt matrix. Three levels of each stabilizer were chosen:
beta glucan (0.1, 0.2 and 0.3%), maltodextrin (0.1, 0.25 and 0.5%), high methoxyl pectin (HMP) (0.3, 0.4 and 0.5%) and low methoxyl
pectin (LMP) (0.1, 0.2 and 0.3%). The addition of the stabilizers did not significantly reduce syneresis in the skim drinking yogurts.
LMP did significantly increase the viscosity of the yogurts but created large particle sizes in the yogurt which could negatively impact
the sensory characteristics of the product. With an increase in demand for drinking yogurts, there is a need to understand how the
addition of stabilizers can affect the production of liquid yogurt, to satisfy the growing needs of consumers. This research aims to
examine and compare the effects of four different stabilizers, beta glucan, maltodextrin, HMP and LMP at various concentrations on
the physical, rheological and tribological properties of non-fat drinking style yogurt. The results obtained from this study may be
useful to guide the use of stabilizers in yogurt production.

Drivers of community engagement in Local government
participatory processes – case studies in Toowoomba,
Queensland 			
Student:
Supervisors:

Brianna Page
Dr Natalie Jones, Professor Helen Ross

Abstract: Many small regional towns in Australia are facing significant economic and social challenges, including stagnant population
growth and an ageing population. There is a role for local government to play in facilitating the development of small towns, which
requires successful engagement between Council and community. This qualitative research explored the drivers of engagement of
three case study communities with the Toowoomba Regional Council (TRC). The study found there are two key drivers and three
key enablers of engagement between the communities and TRC. The two drivers are self-interest or a desire to change, as well as
community expectations of Council. In other words, communities need to want something, and need to have reasonable expectations
of Council to assist. The enablers of effective engagement are the effectiveness of local groups, a purposeful small-town approach
from Council and a tailored framework to guide efforts. In addition, leadership is critical to the activation of communities, and key
individuals need to be supported by effective local groups through distributed leadership. The study found there is a role for Council
in capacity building to support engagement, particularly where communities request support. However, this should not be undertaken
without simultaneously assessing Council’s own capacity and processes to engage with communities.
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NIR: The future of sensory testing?
Student:
Supervisor:

Jasmine Ngo
Dr Heather Smyth

Abstract: Differences in human genetics and oral physiological properties can affect the sensory perception of an individual and
consequently their food preferences. Some methods have been developed to ‘measure’ the sensory acuity and oral physiological
property of an individual. However, as these methods are inefficient and results obtained can be highly varied, replacement
methods could be considered. Near infrared (NIR) spectroscopy is a rapid, non-invasive spectroscopic method that could be used to
obtain a fingerprint spectrum of the human tongue. Such an application may present new insights on how human tongue spectral
measurements vary between individuals and how they correlate with the sensory perception of an individual. It is aimed in this
research to investigate and understand the NIR spectrum of the human tongue and to evaluate whether there are relationships with
the sensory acuity and oral physiological properties of an individual and thus have the potential to replace current testing methods.
Seven sensory tests measuring the sensory acuity and oral physiological properties of an individual were performed on a group of
129 participants and the NIR spectral data of their tongues was collected. The NIR spectrums showed that the wavelength regions
resulting in differences observed between individuals could be related to scattering from oxygenated haemoglobin and absorption
from hydrogen bonds in water molecules. When participants were separated into age and gender groups, multivariate data analysis
was successful in showing correlations between the spectral measurements and the sensory measurements obtained. However,
further work, such as the investigation using a broader NIR region will be required in order to evaluate its potential to be used as
a replacement method for current sensory tests. This research was a good stepping stone that may lead to a novel application of
spectroscopic measurements to gain deeper insights into the complexity of the human senses.

Associative learning in the diamondback moth parasitoid,
Diadegma semiclausum		
Student:
Supervisor:

Praneet Goundar
Associate Professor Michael Furlong

Abstract: Studies into the memory dynamics of Diadegma semiclausum (Hellén) (Hymenoptera: Ichneumonidae) have yet to
ascertain the duration experienced females can retain positively learnt associative behaviour from less attractive herbivore induced
plant volatiles (HIPV’s). Diadegma semiclausum is a specialist endo-larval parasitoid which is used as a biological control of the
economically significant brassica crop pest, the diamondback moth, Plutella xylostella (L.) (Lepidoptera: Plutellidae). Female D.
semiclausum wasps, were experienced on Brassica oleracea by allowing them to parasitise its host larvae (P. xylostella) amidst HIPV’s
released by host damaged leaves and subjected to a series of behavioural experiments. Experiments were conducted in dual-choice
olfactometer assays within an hour (≤ 1 hour) from the initial experiencing event and up to 48 hours post experiencing events. This
was done to establish the wasps response towards different blends of HIPV’s from the two different damage induced host plants;
Common cabbage (Brassica oleracea L. Capitata, cv. sugarloaf) and Chinese cabbage (Brassica rapa L. Pekinensis, cv. Wombok) and
also as a measure of the duration the wasps had retained the information from their prior experiences on the host. Tests conducted
within an hour, 6 and 12 hours post positive experiencing events on the host on B. oleracea, showed that D. semiclausum retained
the information from this experience and remained strongly attracted to HIPV’s released from B. oleracea. However, 24 and 48 hours
post experiencing events, the volatile discrimination of D. semiclausum between B. oleracea and B. rapa was not as strong. Wasps
which were given dual experiences within a 24 hour period (re-experienced 3 hours after the initial experiencing event) and tested
at the end of the 24 hour holding period also did not discriminate strongly between either of the two HIPV profiles. This indicates
that D. semiclausum females had likely formed anaesthesia resistant memory (ARM) which enabled the parasitoid to remain strongly
attracted to the volatiles for up to 12 hours post experiencing. The absence of long term memory (LTM) formation likely caused the
parasitoids learnt volatile preference to wane after 12 hours. A single or dual conditioning event may not be substantial enough to
form long term memory in D. semiclausum. Multiple or repeated encounters with less attractive HIPV’s may be required to change the
parasitoids innate responses for HIPV’s from B. rapa to B. oleracea for long term effects. This provides further insights into the foraging
efficacy and learning behaviour of this important biological control agent in agriculture.
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Bell Memorial Medal 2018

Bryan Memorial Medal 2018

HISTORY OF THE BELL MEMORIAL MEDAL

HISTORY OF THE W.W. BRYAN MEMORIAL MEDAL

In 1947, shortly after his appointment as Professor of Agriculture,
Professor L.J.H. Teakle offered to donate an annual prize to
the undergraduate student within the Faculty who prepared
and presented the best agricultural paper to a meeting of the
Queensland Branch of the Australian Institute of Agricultural
Science Technology. The prize was named “The Sutton Prize in
Agriculture” in honour of Dr Sutton, a distinguished Australian
wheat breeder. Subsequently, and with Professor Teakle’s
concurrence, the name of the award was altered to the “Branch
Prize” and the Queensland Branch of the AIAS began to provide
prize money from its own funds. With the death of Arthur F. Bell
on 14 May 1958, the Branch and Queensland lost one of its bestknown agricultural leaders and administrators.

Dr W.W. (Wilf) Bryan retired in August 1972 from the CSIRO
Division of Tropical Agronomy after a highly successful career in
plant breeding and pasture agronomy. He was on the teaching
staff of the Queensland Agricultural College for over 20 years
during which time his major achievement was the breeding of
hybrid maize varieties which were widely grown in Queensland.

In response to a questionnaire, sent out to all Branch members,
it was decided by a large majority that in future winners of the
Branch Prize would be presented with a medal to be known as
the Bell Memorial Medal.
The medal is struck in bronze, the face side being identical with
the Institute Medal and the reverse side carrying an inscription
giving the name of the award, the winner’s name and the year.
A $1000 cash prize accompanies the medal.
Who is eligible?
All students undertaking Research Projects with a clear focus on
agriculturally relevant research in their fourth year of a 4-year
undergraduate degree program offered by The University of
Queensland are eligible to submit their project reports for
the Bell Medal. Eligibility of entries and their acceptance will
be at the absolute discretion of the AIA committee. The Bell
Medal is awarded by the Agricultural Institute of Australia
(Queensland Division) on the basis of written (75%) and oral
(25%) presentations. Students will be asked to deliver their oral
presentation at the SAFS Student Conference to be held during
Week 13. Finalists will be selected after the conference and their
thesis submitted to the AIA by 16 November 2018. Judging by
the AIA and a final decision will be made mid December 2018.
How to apply?
To be eligible for the Bell Medal, students must present at the
SAFS Student Conference in week 13 and submit an electronic
copy of their project to safs@enquire.uq.edu.au 5pm Friday,
16 November 2018.
To present at the SAFS Student Conference, you must contact
safs@enquire.uq.edu.au with your expression of intent to apply
by Friday 28 September 2018.
PROFESSOR NEAL MENZIES
Head, School of Agriculture and Food Sciences

During his 21 years with CSIRO he led the team which developed
productive and profitable sown pastures for the coastal lowlands
(Wallum) of southern Queensland. He was awarded the DAgrSc
degree from The University of Queensland. The Australian
Institute of Agricultural Science and Technology established
the W.W.Bryan Memorial Medal in 1976 to recognise Dr Bryan’s
contribution to Agricultural Science.
The medal is struck in bronze, the face side being identical with
the Institute Medal and the reverse side carrying an inscription
giving the name of the award, the winner’s name and the year.
A $1000 cash prize accompanies the medal.
Who is eligible?
Applications are invited from students completing an Honours
program after completing a three year degree, or a Postgraduate
Coursework program, and who are undertaking research
projects with a clear focus on agriculturally relevant research
in one of the degree programs offered by The University of
Queensland, to submit their Honours or Coursework Masters
Thesis for the W.W. Bryan Memorial Medal. The W.W. Bryan
Medal is awarded by the Ag Institute of Australia (Queensland
Division) on the basis of written (75%) and oral (25%)
presentations. Students will be asked to deliver their oral
presentation at the SAFS Student Conference to be held during
Week 13.
Finalists will be selected after the conference and their thesis
submitted to the AIA by 16 November 2018. Judging by the AIA
and a final decision will be made mid December 2018.
How to apply?
To be eligible for the Bryan Medal, students must present at the
SAFS Student Conference in week 13 and submit an electronic
copy of their project to safs@enquire.uq.edu.au by 5pm Friday,
16 November 2018.
To present at the SAFS Student Conference, you must contact
safs@enquire.uq.edu.au with your expression of intent to apply
by Friday 28 September 2018.
PROFESSOR NEAL MENZIES
Head, School of Agriculture and Food Sciences
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The School of Agriculture and Food Sciences would like to thank our sponsor, the
Australian Society of Animal Production for hosting the Q & A and Networking Event in
support of the SAFS Student Conference.

ASAP is a national organisation of people dedicated to managing, developing and
promoting the advancement of livestock production in Australia. Our mission is to
promote the best interests of Australian livestock production research and development,
enterprise management, and industries reliant on animals for food, fibre and recreation.
Join the Australian Society of Animal Production
Today’s research to satisfy the markets of tomorrow. The Australian Society of Animal
Production has been the major Australian forum for the presentation of research results
on farmed animals including: sheep, cattle, dairy, deer and goats since 1976.
Visit: www.asap.asn.au

Australian
Society of
Animal
Production
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