Gulbali Reports – Transcript
Soil Salinity, Climate Change and Alternative Crops: Research in the Mekong River Delta
Guest: Dr Brooke Kaveney  |  Host: Wes Ward

Welcome to Gulbali Stories, where we share inspiring tales of innovation, resilience and sustainability in agriculture, water and the environment, from Australia and beyond.
Dr Brooke Kaveney has worked in the Mekong Delta in Southeast Asia for nearly a decade. She uses her skills as a soil scientist to address the rapidly growing problems of soil salinity that are caused by climate change. Along the way, Brooke has learnt the importance of involving farmers and their families in this research journey.

Wes Ward – Host
Hi Brooke, where is your project based?
Dr Brooke Kaveney
I am working on an ACIAR funded project. We are based in southern Vietnam in the Mekong River Delta. It is 12% of Vietnam’s total landmass, but it produces up to 50% of the country’s rice, so they consider it the food bowl of Vietnam.
We work with the Can Tho University, just imagine Wagga Wagga in Vietnam. It’s got a university that’s got agriculture, that has rural dominated courses. It’s the hub of rural trade, agricultural commodities. It’s a city that feels like you’re still connected to the land.
The delta is very, very flat, the issue is dry season saline intrusion. 

Wes Ward
So when’s the rainfall and when does it go dry? 

Dr Brooke Kaveney
It’s a wet season, dry season set up in southern Vietnam. We’ve got a really hot muggy wet season during our winter period, so over those sort of June, July, and then the dry season starts in that November, December, and it extends up until April, May, depending on where and when that monsoon season kicks off again. A very 30, 35 degree temperature range.
It’s still very, very much like Queensland, South Tropical Queensland, Northern Territory, Western Australia.

Dr Brooke Kaveney
Hot, hot you don’t take pants, you just wear t-shirts.
It’s a rice dominated area, irrigated rice flooding up to three rice crops a year, but it’s that dry season rice crop that is experiencing the effects of climate change and farmers are increasingly seeing significant rice losses up to absolute failure.
The issue is that they grow this rice and it germinates, and then the water that they irrigate from the Mekong River, which is a very big long river, starts right up in the Tibetan Plateau and Vietnam’s the last end of the line, so it flows into the east sea. That’s great. They’ve got this access to a water source, but in the dry season, they suffer decreased river flows. You get rising sea levels, you get tidal changes, land subsidence from underground water pumping and sand mining, and then you get the saline water from the east sea intruding its way up the Mekong River. Farmers use that for irrigation, and as you can imagine the more you irrigate, the more the soil salinises, you get evaporation, soil salinity increases, rice dies.
Wes Ward
So how bad has this problem become?
Dr Brooke Kaveney
It was becoming, to the point where in 2020 and 2016 there were really bad droughts and many farming households ran out of fresh drinking water. Not only did the rice crops die, they had no income, they didn’t have the basic human need of fresh drinking water. It was a humanitarian crisis.
The government said we need to do something about growing rice, it’s a water-hungry crop. And that’s where ACIAR and our project stepped in. It came in and we’re looking at alternative crops that can be grown in this dry season period that maybe are saline tolerant. Maybe they have a shorter growth duration so that they can grow quicker and finish their reproductive phases before the salinity really increases in that, you know. 
Wes Ward 
They don’t have as much water requirements. 
Dr Brooke Kaveney
Yeah, lower water use, withstand greater temperature fluctuations and higher night temperatures and drought, essentially a climate resilient plant.
And this is in an area that’s only ever really grown rice on a commercial scale. So we had to do a fair bit of investigating what could possibly grow. But then you’re looking at how do you sell that? Where do you sell that? Who do you sell that to? How does that impact the farming households? How does that impact the dynamics within that? The gender roles that those families do within a rice system. What happens when we grow a different crop?
The project encompassed a wide range interdisciplinary team. You couldn’t just do this as a biophysical soil plant project because you need to then know the impacts of growing that on a community and a livelihood within the farming systems. But also markets and accessibility. And at what point do you…
Wes Ward
So you had to incorporate people?
Dr Brooke Kaveney
People, believe it or not, agriculture, culture. I get to work with people who are looking at how growing beetroot might affect the gender dynamics or the ethnicity groups. How do we best train these farmers and upskill them when some of the farmers are Khmer groups and they don’t speak Vietnamese?
Wes Ward
 So language is a barrier. 
Dr Brooke Kaveney
Yeah, language accessibility, knowledge, transfer, capacity building.
Wes Ward
So how long has this project been going for?
Dr Brooke Kaveney
We started right before COVID. Great timing for an international project and Vietnam had some pretty strict lockdowns. We were setting out to do a monitoring part of the project where we taught farmers how to monitor soil and water salinity and then they would enter it into an app and we could see this spatial spread of water, saline intrusion. The rollout of that was hindered by COVID.
So we had to be adaptive and use students and train different people and we’re going off a long legacy of Associate Professor Jason Condon’s work in Vietnam, who’s got a history of, I think, in excess of 20 years there and some wonderful, strong friendships and collaborations. 
Wes Ward
So relationships were really important in this. 
Dr Brooke Kaveney
Really important and also probably attributed to the success of the project in those early years where we just needed those links and those established networks which we couldn’t develop because of COVID.
We had our final review recently but is rolling onto the next phase, looking at slightly different things and finessing our research topics.
Wes Ward
What’s been some of the results of your trials and your work with the local university as well and have they got researchers involved? Yes.
Dr Brooke Kaveney
Yes, so most of our staff is based in Can Tho University. The project has a strong belief in capacity building. So we have invested heavily in junior staff, masters, PhDs. They’ve used their field trials as part of their dissertations and research work. We get this really nice succession of staff both in Vietnam who are trained in these international skills that they can experience with, that they might not be exposed to without these international investments by the Australian government.
We work closely with them so we have an Australian theme leader and a Vietnamese theme leader. Work together closely there in field work and experiments and writing papers and publishing. Yeah, a lot of the success is attributed to the Vietnamese team. They get what we’re about and they get that at the end of the day the work needs to have impact to the people that matter, which are the farmers and the farming households. It really has to mean something for the people that we’re there for.
Wes Ward
So what have been some of the results of this research?
Dr Brooke Kaveney
So we looked at alternative crops. We found some things that were unexpected, beetroot or red beet. Saline tolerant, fantastic economic returns. So selling in local markets, they had fantastic yields and shorter duration crops. So it could really get going, grow it and sell it before the saline intrusion really affected.
Then we had other crops that are well known in the literature for being salt tolerant, like quinoa, very, very salt tolerant, but it’s never been grown in the delta. And we had some issues with it falling over and lodging, harvesting it, and the labour component. The learning from that was that just because in the literature it says that it would be suitable, practically, it might not be the best alternative. And that’s a finding in itself. 

Wes Ward
For that situation. And culture.
Dr Brooke Kaveney
For that situation. Exactly.
Then you’ve got crops like legumes. We looked at beans, cowpea, which has a long fruit and it continuously fruits, which means quite high yields, but high labour component and farmers are going, I’m spending all my time picking these fruits and it’s exhausting. The trade off there is that it’s fixing nitrogen from the atmosphere, so it’s making its own fertiliser. Those sorts of questions we still need to investigate about what’s the priority? Is it yield on the table? Is it labour availability? Is it a soil health benefit? We found crops could grow. We then could sell some of those crops, but some of them weren’t suitable for numerous reasons.
Wes Ward
And what else did you look at?
Dr Brooke Kaveney
We also had a team looking at the spatial spread of salinity and the water flow of the Mekong and they developed some really fascinating models about predicting land use and water availability based on upstream flooding so that farms could potentially say, right, this point in time upstream flooding is looking marginal, which is going to coincide with a big drought. Maybe we really need to grow a short duration crop or definitely not grow rice.
Wes Ward
So they’re looking at decision making tools that can help them decide whether or not to plant?
Dr Brooke Kaveney
Yeah, and that’s just another arsenal for the farmer to reduce the risk of a decision. It’s high impact stuff for farmers in Vietnam. They’re subsistence farmers, they’re relying on that income every crop. There’s a lot of migration away from the farm, so it’s an elderly workforce.
Wes Ward
So that must be impacting labour and that sort of thing as well.
Dr Brooke Kaveney
Yeah, so one of the things that we actually looked at was water management. How can we use water more efficiently? And we’re dealing with farmers who are really good rice growers and flood irrigate rice, so they’re very familiar with that system. In an upland cropping system, water use is significantly reduced. But how much is it reduced? And if you’ve got no experience in watering a beetroot, it’s highly likely that you overwater it and it leads to waterlogging and all sorts of disease risk and things like that.
We need an easy language transcending tool that we could use with the farms to show them that they don’t need to flood irrigate corn. They can just water it once every few days. We got in touch with a non-profit organisation, the Virtual Irrigation Academy in Australia. They were funded by CSIRO and ACIAR to develop a water monitoring device called a Chameleon soil moisture sensor. And it’s a colour-coded system, so red, the soil’s really dry, you need to irrigate. Green, the soil’s moist, it’s good, don’t do anything. Blue, it’s too wet, definitely don’t irrigate. So it’s a take on some more complex soil physics, which if we’re used in a lab or an experiment-based situation would require a lot of training. Farmers don’t necessarily have the time or the want for this sort of training.
We implemented these tools with great success.
Wes Ward
So what do they look like? What are these tools?
Dr Brooke Kaveney
Imagine like it’s a little clear cylinder with a traffic light system and then it’s just a little gypsum block that you put in the ground, cover it up at the depth that you want and it has a wire and it presses the on button and it says—
Wes Ward
So it’s something a farmer could set up in a paddock?
Dr Brooke Kaveney
Yeah, set up. They can see it, they can monitor it. There are Wi-Fi ones, so they can monitor it via their phone. But there’s also a credit card system. It looks like a credit card and you touch the wires, the light changes colour. It’s quick and it’s immediate feedback of what’s happening in your soil and it gave the farmers confidence to know that they didn’t need to irrigate every day. We had up to 50% water saving without yield compromise. So you could halve your water and your plant was still yielding the same.
Now, when you’ve got instances of humanitarian aid droughts, any water that you save on a crop that can then use for a household is a big plus. It also means that you’re not bringing in lots of saline water, so soil salinisation is reduced. You’re saving labour. They’re not out there physically irrigating every day. They’re irrigating every few days and the fuel on the pump we found was a nearly a 50% reduction as well.
Wes Ward
So that must be a plus. 
Dr Brooke Kaveney
Well, current fuel prices.
Yeah. If we want to talk impact, it’s a small tool that transcends all these language barriers, is easily used, educated the farmers on water management and all of a sudden they’re growing these really good crops and they have time to spend with their family. Grandparents often look after the grandchildren, so there’s this generational impact there. In some interviews with farmers, some of them said they didn’t have to leave and find alternative work because they could grow these crops quite efficiently. The research is working and having an impact on people who matter.
Wes Ward
Well, obviously you’ve got some challenges now coming up that you’re looking at. Is there anything else that’s coming up in your research questions that you’re asking about your findings today?
Dr Brooke Kaveney
Look, there’s a lot of questions. The things that we look at, it’s never to find the golden crop. The crop will always change. There will always be another issue, particularly in these climate affected areas. The delta is really flat. In 50 years, there’s a whole percentage of the delta that’s forecast to be underwater. 
Wes Ward
This is due to sea level rise 
Dr Brooke Kaveney
Sea level rise and land subsidence. Land’s going down. Sea level is coming up. The most at risk and impacted, you know, climate affected farmers, Vietnam in the delta is some of the top of the list. And you can see that in World Health Organization and FAO reports.
We’re always aware that the questions that we generate from our research, it’s not to find the solution. The solution has to be adaptive. The bit of the research that transcends Vietnam and it’s relevant to Australia, is particularly agriculture in Australia is also climate affected and it’s a matter of adoption and adoption and how that process works and how it’s implemented in a system where there’s change and where we’re looking at growing something that’s never been grown before and how do you do it when there’s not a market, but it’s the crop that is most suited biophysically.
When we’re reflecting on our work, it doesn’t matter if it was red beet or that we haven’t investigated mung bean but we might in the future. It’s the process of identifying a suitable alternative crop and then how we worked out and we did screening trials and then we implemented it in field trials and then we tested it agronomically with different nutrients and different soil management practices and mulching and biochar to finesse the yield and the growth of those crops. It’s that process, the important thing and that’s the thing that we need to keep researching and refining, not necessarily the crop or the market or things that will change.
But as a person who grew up on a farm in Australia and my little family have our own farm, it’s something that I’m aware of that we are adapting all the time and we have to to keep our agricultural productive and profitable in the face of a very changing and volatile climate.

Dr Kaveney’s team now aims to investigate how growing these new crops might impact the microbes in the soil, how it impacts the amount of greenhouse gas emissions, particularly from acid soils that were once found only under rice paddies, and how these changes might affect the lives of farmers. Indeed, do they actually want these changes?
Thank you for listening to Gulbali Stories. Discover more about research and partnerships at the Gulbali Institute at Charles Sturt University by visiting our website or following us on social media at #GulbaliInstitute.
