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GEEK SPEAK, TRANSLATED


For an obsessive botanist like me, delving through thousands of scientific papers and trialling all manner of cutting-edge horticultural techniques has been an epic amount of fun.


Translating these mountains of academic geek-speak into a book of simple, realworld techniques that the most novice gardener can master, however, is not without its challenges. The simple fact is that, even with quadruple-tested recipes, results will vary according to a huge number of factors. Even the very nature of what constitutes ‘good’ flavour is subjective, so I am the first to hold up my hands to say that there will be a certain amount of unavoidable personal bias here.


Academic journal entry this book is not, nor is it meant to be a textbook for agricultural engineers. Instead, it is an interpreted, evidence-based guide for foodie gardeners looking to score better-tasting harvests, no matter who they are or where they live.
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How to use this Ebook





Select one of the chapters from the main contents list and you will be taken straight to that chapter.





Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between related sections.





To enlarge any of the illustrations or photographs, double click on the image and it will zoom up to full-page size. Double click to return.
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GROWING THE WONG WAY


 


‘Home-grown always tastes better than shop bought.’


Does this sound a familiar promise to you? These, or words to a similar effect, seem to be the compulsory opening line to every article on growing fruit and veg that has been written in the last 20 years. To me as a scientist, however, there’s just one problem with them: they are not necessarily true.


In fact, once you take into the account the ‘I grew it, therefore it must taste better’ placebo, many home-grown crops in reality taste pretty much the same as (if not sometimes worse than) their supermarket counterparts. I’m looking at you, celery, swedes and cabbages.


To me, the shocking thing is that a lot of standard gardening advice (essentially lifted from 19th-century agricultural practices) actually conspires to water down crop flavour in the all-consuming pursuit of yield above all else. As a final blow to a foodie grower’s morale, many of the horticultural rules we adhere to with slavish devotion are often either based on pure myth or have only limited scientific basis. But this does not have to be the case!


In this book I aim to turn the tables on conventional gardening advice, using the latest scientific research to allow it to live up to its No. 1 promise: delivering truly unsurpassed flavour. This unique, research-based approach ditches the traditional obsession with maximizing yield and can not only measurably improve the flavour of your crops, but could also dramatically reduce your workload, banish gluts and even boost the nutritional content of your harvest. Think of it as growing for maximum flavour and minimum labour, with some cutting-edge science to back it up. And I’ll be busting some of the longest-held gardening myths along the way.


Following these principles could quite genuinely give you tomatoes that are more than 150 percent sweeter, strawberries with 100 times the aroma compounds, chillies with double the fire power and beetroots with three times less earthiness. My approach, devised after an extensive review of more than 2,000 scientific papers in journals from around the globe, aims to piece together the latest research on how variety choice and growing techniques can affect crop flavour, translating academic geek-speak into a simple set of tips and tricks that anyone can do.


I have personally tried and tasted the crops grown under this system and dozens of varieties were trialled at RHS Garden Wisley in Surrey. These crops might not give you record-breaking yields. They might not give you perfectly blemish-free, symmetrical harvests. They might not follow the rules your granddad taught you. But they will almost certainly guarantee you flavour that is second to none – plus some very funny looks from the allotment old guard. So let’s get started!
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WHY WHAT TASTES GOOD, DOES


 


Ever thought that fish and chips taste better with a wedge of lemon? Well, believe it or not, that’s millions of years of evolution guiding you instinctively to add the antibacterial chemical citric acid to kill the harmful germs that produce unpleasant ‘fishy’ aromas. Depending on where in the world you were brought up it might not be lemons you reach for but chilli, tamarind, vinegar, wasabi, ginger or soy sauce instead. Yet all of these contain antibacterial substances that, like lemon juice, help combat ‘off’ flavours and in so doing render the flesh safer to eat.


Even the Inuit, who have access to very few plant-based condiments, will ferment fish until its levels of antibacterial acetic acid peak before adding it to fresh fish as a germ-fighting seasoning. Whoever you are and wherever you live, the rawer and fishier your fillet, the more antibacterial agents you are likely to add.


 


In fact, our entire perception of good flavour is a complex collaboration between our senses of taste, smell and touch that has developed to perform two simple functions: keeping potentially harmful stuff out of our mouth, while allowing the good stuff in. This elaborate chemical detector has evolved over millions of years to be capable of sensing and evaluating thousands of substances, helping filter potentially toxic or germ-filled elements out of our diets, while causing us to seek those high in energy and nutrients. It is no coincidence that most dangerous toxins taste overwhelmingly bitter (a flavour most humans find unpleasant), while most high-calorie, safe-to-eat foods in nature taste sugary sweet. We rarely stop to question why we select, combine, prepare or cook ingredients the way we do, but at the root of all of these activities is the instinctual drive to consume safe, nutritious food. Far from being based on independent choice, the science of good taste is largely hard-wired into our genes.


HANG ON, ISN’T FLAVOUR SUBJECTIVE?


While there are, of course, distinctions in flavour preferences between individuals and cultures, the chemicals that are generally perceived as tasting pleasant actually vary very little across the globe. For example, even the infamous durian fruit of Southeast Asia, whose fetid odour has long been cited by Westerners as the perfect example of a culturally acquired taste, derives its flavour from the same group of sulphur compounds, including antioxidants and essential amino acids, that give European food staples like Camembert cheese their aroma. A scent, ironically, that many Southeast Asians perceive as gut-wrenchingly awful.


In fact, it is not just the chemicals themselves, but also their concentrations that we seem to have a more or less universal preference for. Taste tests, for example, show that adults around the world prefer the taste of liquids sweetened in the narrow range of 8–10 percent sugar. This happens to be the same amount as is contained in our most popular fruit crops, suggesting an evolutionary basis for the preference. It is no coincidence that this is also the exact same concentration used by most soft drinks manufacturers. The preference range between other major tastes is even more narrow, for while total salt consumption in Japan, for example, may be markedly higher than in much of Western Europe, the concentration used in most recipes hovers broadly around the same point. Research by US neuroscientists has gone even further, suggesting that the perfect 50:50 ratio of fat and sugar found in many processed foods is far more appealing than any other combination of the two substances. Their tests revealed that this precise formula fired up the brain’s pleasure centres in a similar way to drugs like cocaine and heroin and was equally addictive. It seems that, despite what we perceive as wide variations in flavour preference, in the context of all the possible substances we could consume and the quantities in which we consume them, our perception of ‘good’ flavour is pretty universal. This is why most people would prefer a slice of blueberry pie to a plateful of twigs, soil and pine bark – molecular gastronomists aside.
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Exception 1: The Herb Of Evil!


Loving or hating coriander is genetically determined, explaining its divisive effect at dinner parties. A range of studies from around the world has suggested that sensible people like me possess a copy of the OR6A2 gene that causes us to perceive coriander not as bright and citrusy, but as soapy and bleach-like. Unfortunately, us coriander-phobics are in the minority (roughly 20 percent of the population), condemning us to a lifetime of picking it off our plates at Asian restaurants. Believe me, you can try to like it, but your genes will resist.


Exception 2: Instinctive Medicine?


Anthropological studies of some African populations have revealed that there is a genetic association between people’s sensitivity to bitter flavours and the local incidence of malaria. According to researchers at the University of Pennsylvania, this trait may have evolved to encourage the consumption of bitter plants that contain antibacterial or immuneenhancing substances that confer some protection against the disease.


These are, however, exceptions to the general rule that the notion of what tastes good is pretty universal.
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ANATOMY OF THE PERFECT STRAWBERRY


So, what do you need to do to make your harvests tastier? Scientists have developed a loose formula that, according to taste panels around the world, will universally up the perceived flavour of any crop. All you need to do is raise the levels of sugars, acids and aroma chemicals while simultaneously reducing the amounts of pungent or bitter flavours and fibre they contain. Need more convincing? Here’s theory in action.


 


[image: Illustration]





[image: Illustration]








SHOULD WE BE MAKING CROPS SWEETER?


Sugar has had an awful lot of bad press lately. So should we really be aiming for sweeter fruit and veg? Well, yes and no (in my non-dietician’s opinion).


 


There are two main factors that determine the sweetness of fruit and vegetables: the concentration of sugar within their cells versus the amount of pungent sour or bitter-tasting chemicals that can mask its sweetness.


UPPING SUGARS


Most horticultural practices that up sugar content do so either by directly increasing the plant’s production of the sweet stuff itself, or by reducing the amount of water in crops, making the existing sweetness more concentrated. Both these practices tend to boost the concentration of pretty much all the chemicals in a plant’s tissues, including aroma compounds, vitamins, minerals and antioxidants. In fact, sugar paradoxically is often the key building block plants use to create these healthpromoting chemicals in the first place, making for harvests that are not just sweeter, but also more nutrient-dense. According to a number of trials, these very substances might even help offset the negative health effects of excess sugar consumption. Happy days!


LOWERING PUNGENCY


To me, the problems potentially arise when the sweetness in crops is improved not by upping sugars, but by reducing their content of sour and bitter chemicals, many of which are key nutrients, in order to bring the sensation of sweetness to the fore. Many famously sugary varieties like ‘supersweet’ onions and sweet cherries do not necessarily contain more sugar than their ‘sour’ or ‘pungent’ counterparts – they just have less of any other substances that may disguise this flavour. To me, this prioritization of sugar at the expense of other potential nutrients, although often offering tastier results, is worrying. However, it is worth pointing out that the total amount of sugar in these crops can remain largely unchanged from that in their ‘non-sweet’ alternatives. I can’t help but think, rather than fretting too much about sugars in fresh home-grown fruit and veg, that we should perhaps focus on not overindulging in chips, burgers and fizzy drinks. Or is that too obvious?
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BETTER FLAVOUR CAN ALSO MEAN BETTER NUTRITION!


 


To me, the best thing about growing for flavour is that pretty much all horticultural tricks that improve crop quality also result in increased nutritional value. It’s not often that greedy indulgence and health-guru virtue go hand in hand, now is it? Let me explain…


 


Take tomatoes as a classic example. Research by US biochemists, published in the journal Science, has shown that all the important flavour and aroma chemicals in this much-loved fruit are actually derived from, in their own words, ‘essential nutrients and health-promoting compounds’. They are chemicals produced by plants that humans have evolved to hone in on to identify foods rich in essential nutrients, as well as substances with valuable antimicrobial, antioxidant and anti-carcinogenic activity. Put simply, the more flavourful a tomato/strawberry/cherry/grape is, the higher its nutritional value is likely to be.


Some of these chemicals are obvious ones like sugar (the ultimate source of almost instant energy) and ascorbic acid (aka vitamin C), which contribute to the pleasant tartness of many foods. Others are a little more unexpected. Some compounds, such as methyl salicylate, which gives tomatoes some of their leafy, herbal notes, work like aspirin to thin the blood and reduce inflammation. The aromatic substances responsible for their rosy, fruity scent work in an even more indirect way. Produced from the breakdown of phytonutrients known as carotenoids, the intense fragrance of tomatoes is an excellent indicator of their concentration of these health-promoting compounds.
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There Is Always A Catch


There are, however, some notable exceptions to this rule. Generally, people will seek out the tenderest harvests, selecting those crops that are lowest in healthful fibre. This is a hangover from our days as hunter-gatherers, when pretty much all food was stuffed full of indigestible levels of fibre and when consuming only the youngest, softest shoots was essential to meeting our energy needs. The problem is that, through the last 20,000 years of devising ever more ingenious ways to select, breed and process fibre out of our food, we have become a little too successful at reducing our intake.


We have also become rather adept at removing bitterness from our diet, and not without good reason. Most toxins have a bitter flavour, so we have evolved to be sensitive to this taste. Babies and young children will universally reject bitter foods – including ones some adults love, such as broccoli and Brussels sprouts – to protect themselves instinctively from potential poisoning. The curious thing about most toxins is that they are dose-dependent, being dangerous at high levels but often having health benefits such as antibacterial, anti-inflammatory or antioxidant activity in small quantities. It is precisely the bitter chemicals in watercress, broccoli, red wine and tea, for example, that are the phytonutrients behind their so-called ‘superfood’ status.


[image: Illustration]






WHY TOMATOES DON’T TASTE LIKE THEY USED TO


 


From tomatoes to strawberries, commercial crops of all sorts have attracted criticism over the years for their perceived decrease in flavour, and frankly often with good merit. The problem is not that agricultural science can’t figure out how to produce a tastier tomato, but that sadly there has often been little incentive for growers to do so. Let me explain…


 


THE GROWERS’ PARADOX


The customers of most farmers are not you and me, but powerful intermediaries such as supermarkets. As clients, they have until very recently been largely unconcerned with taste or nutrition, paying growers exclusively by the weight of crops they produce, demanding with this the longest possible shelf life, an immaculate appearance and the ability to withstand industrial washing and packing. Flavour and nutrition, if they feature at all, have historically often come right at the bottom of this long list of requirements.


 


In fact, reading through hundreds of scientific trials in the research for this book, I found pages of detailed experiments and ingenious advice on how to create firmer, less blemished, shinier, more standard-shaped crops, without reading a single mention of flavour. In the case of commercial herb growing, some papers even pointed out the ability of certain techniques to maintain the fresh appearance of herbs that had long since lost much of their flavour as a positive benefit! When I was filming on a leek farm a few years ago, a farmer proudly showed me his trial grounds of hundreds of new leek varieties – part of a breeding programme to find the perfectly uniform leek that would fit more easily into the machinery that seals ‘multibuy’ packets together. Shockingly, among well over 200 promising new varieties, not a single one had actually ever been tasted. But, hey, I can confirm they looked 3D-printer perfect.


Unsurprisingly, many of these developments have come at the expense of both flavour and nutrition, particularly in the arena of crop breeding. Larger crops have often been created by pumping them with more water to swell their size and increase their firmness, diluting their flavour. Cherries, for example, are frequently heavily irrigated before picking to swell their fruit with moisture, upping their harvest weight and extending their shelf life, while in the process watering down their flavour. In some countries, plum growers have even experimented with spraying their crops with putrecine, the chemical that gives rotting flesh its odour, to make them more resistant to damage from picking and handling. Sadly, this practice significantly reduces their sugar, vitamin and antioxidant content. Longer shelf life has also been achieved by picking fruit unripe before it has a chance to develop its normal levels of sugars and aroma chemicals, as well as by chilling and packing to arrest development. Intense breeding work has been guided by desire for thicker, chewier skins and harder texture to make tomatoes that will sit happily on the shelf for weeks, not hours, before going bad.


In short, the paradox of modern commercial growing from a foodie’s point of view is that the brightest minds in agricultural engineering, crop breeding and commercial horticulture have often until recently been paid to create crops of worse eating quality. Just imagine what our food would taste like if the same horticultural geniuses had been driven by flavour!




GROW LIKE A SUGAR BEET FARMER


Traditionally, one of the few crops where farmers are paid a premium for the flavour of their harvest is sugar beets. This is because sugar manufacturers are less preoccupied with the shape and size of the beets themselves, and more with the purity and concentration of the sugars within them. This has triggered up to a fivefold increase in the sugariness of beets in the last century.
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IS THE NUTRITIONAL VALUE OF OUR FOOD DECLINING?


A number of scientific studies have reported a marked reduction over the past 60 years in the nutritional content of a variety of major crops, which have been attributed to the widely cited phenomenon known as the ‘dilution effect’. This theory states that as crop yields increase, their content of vitamins and minerals (many of which give them their characteristic flavour) tend to decrease.


 


In one pioneering British study researchers compared the mineral compositions of historical collections of British wheat grain over a 160-year period. They noted that, while between 1845 and the mid-1960s the zinc, iron, copper and magnesium remained stable, since that period each of these minerals had shown a significant decrease. The fall coincided with the introduction of new high-yielding cultivars.


A US study published in Journal of the Science of Food and Agriculture also sought to compare older, low-yielding wheat cultivars with more productive modern hybrids, by growing them alongside each other. Echoing the British findings, their results concluded that the minerals iron, zinc and selenium have seen a reduction following the introduction of highyielding varieties.


A similar trend has been noted in three recent studies which compared historical nutritional composition data for a wide range of fruits and vegetables, in both the UK and North America. Their findings suggest that fresh produce on both sides of the Atlantic showed a marked drop – between 5 and 40 percent – in some (but not all) of their major nutrients between the 1930s and 1980s.


According to Dr Donald Davis, a biochemist at the University of Texas at Austin, who found falls in several of the key nutrients of 43 garden crops: ‘Emerging evidence suggests that when you select for yield, crops grow bigger and faster, but they don’t necessarily have the ability to make or uptake nutrients at the same, faster rate.’ Although quick to point out that further research was needed, he remarked: ‘More worrisome would be declines in nutrients we could not study because they were not reported in 1950 – magnesium, zinc, vitamin B-6, vitamin E and dietary fibre, not to mention phytochemicals.’
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THE GOOD NEWS


Fortunately, in recent years and in response to increasing consumer pressure, commercial growers have finally been given incentives to start improving not only the yield, but also the nutritional and eating quality of their crops.


 


Several breeding programmes have begun to create crops like broccoli, strawberries and tomatoes with higher nutritional value. Tomato growers, traditionally the focus of much foodie rage, have made major changes in the way they grow their crops, investing in techniques to improve fruit quality, with phenomenal results. In the words of one large tomato grower: ‘People are now willing to pay that little bit extra for improved taste and quality, which means we can afford to focus on flavour like never before. It is so exciting!’


The upswing of this new scientific interest in improving flavour and nutritional value is that hundreds of trials have been carried out around the world, many of them directly applicable to even the tiniest backyard plots. Freed from the need to maximize yields, extend shelf life and produce crops out of season, home growers armed with this information are arguably in the best position of all to create truly jaw-droppingly tasty harvests. This book is designed to show you exactly how to do this.






FLAVOUR GROWING: THE GROUND RULES


 


A huge array of horticultural factors can determine how tasty your harvest will be, including everything from sunlight and soil type to watering, pruning and even the presence of certain microbes. No, really!


Research into exactly how to tweak each of these factors to manipulate the hundreds of chemicals that influence crop flavour is still in its infancy. But we hort geeks have already discovered a range of supersimple techniques that have been scientifically demonstrated measurably to boost the eating quality of fruit and veg. Here’s my guide to the top seven factors that influence flavour.


 


NURTURE
FLAVOUR FACTOR 1: VARIETY CHOICE



 


All Crops Are Not Born Equal


In the great nature–nurture debate, trial after trial has shown that far and away the single most important factor in determining crop flavour is genetics. This dictates everything from how much sugar a plant is capable of producing to the aromas it can conjure up and in what proportion, irrespective of its growing environment. Think of it this way: with enough make-up, stylists and airbrushing, anyone can look OK in a photo but, let’s face it, supermodels were just born beautiful. The unique genetic make-up of some crops can result in truly spectacular differences between varieties.
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The Great Limiting Factor


With concentrations of some tomato aroma chemicals varying up to 3,000-fold between varieties according to researchers at the University of California, trust me when I say that if you get your variety choice right then you are three quarters of the way there. Clever growing techniques can make a good variety even better, but you simply cannot make a rubbish variety taste great.


Heirloom Varieties Don’t Always Taste Better


Despite what die-hard romanticists will tell you, the age of a variety does not go hand-in-hand with its flavour. OK, many heirloom varieties do indeed taste incredible, being unencumbered by the 20th-century plant-breeders’ fetish for the pursuit of disease-resistance and yield. However, when cutting-edge techniques are directed into seeking out flavour, the results can easily trump any old-school variety.


Take ‘Sungold’ tomatoes or ‘Mara de Bois’ strawberries, both famed for knock-out aroma. Their quirky looks and unique taste mean they are often referred to as ‘old-fashioned’ or ‘heritage’ types, but they were both actually bred as recently as the 1990s. If that makes them heirlooms, I suddenly feel very old!


Likewise, most heritage pea varieties taste terrible, having been bred in an age before we ate them as young and sweet petits pois and instead stewed them up for hours into the stodge-fest that is pease porridge. Likewise, lovers of sweet corn will know that modern ‘supersweet’ hybrids can be up to 10 times more sugary than old ‘favourites’. To say that heirlooms always taste better is nothing more than horticultural ageism.
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TRIED & TASTED


Knowing which cultivars offer the best flavour can be tricky. Seed catalogue descriptions are notoriously biased. The common idea that heirloom veg are always tastiest is simply untrue, and some of the worsttasting varieties often come with the most deceptively delicioussounding names. In fact, without physically trialling dozens of varieties for yourself it is really impossible to know.


Just as well that I have munched my way through hundreds of different varieties to shortlist only the true flavour heavyweights. These are not always the highest yielding, easiest to grow or most pest-resistant, but what I can guarantee is that every variety in this book has been personally tried and tasted by me to offer what I consider to be truly epic eating quality.






Don’t Grow What You Can Buy


To my mind, by far the most convincing reason to grow your own is the simple fact that it allows you access to a whole world of otherwise ‘unbuyable’ varieties.


Take, for example, the anthocyanin-supercharged ‘Rubel’ blueberries deemed ‘too small’ by supermarkets, or the deep, melting flesh of ‘Morello’ cherries that is just too delicate to cope with being flown across the planet. Even ‘Malwina’ strawberries, which have the most incredible fragrance, have been rejected by commercial buyers for being *ehem* ‘too red’.


Sadly, however, despite offering mind-boggling choice, many seed catalogues seem to insist on promoting the exact same varieties that are popular in the shops, guided by the assumption that home growers want to reproduce exactly what they see on the shelves of the major supermarkets. Trust me, if you set yourself up in competition with the giants growing ‘Elsanta’ strawberries and butternut squash, you are unlikely to be convinced by the flavour difference you get.


Catalogue Translator


Have you ever heard of the word ‘bijou’ used by anyone other than an estate agent? Everyone else says ‘tiny’. Well, in much the same way and unbeknown to most newbies, seed catalogues have their own cryptic code which requires cracking if you are to root out great flavour. As a very rough guide, if you see the words ‘exhibition variety’, they translate as large and watery, as do ‘huge’, ‘giant’ and ‘mammoth’. ‘Novelty’, ‘ornamental’ and ‘patio’ mean they have been bred for looks or small size, not taste. If the best thing about a variety is its taste, I can assure you this will be proudly emblazoned in the top line.


What You Won’t See In This Book


While I do love fresh peas, new potatoes and sugary parsnips, I must admit I rarely grow them. To get a single serving of peas, I would need to turn over half my tiny garden to growing nothing else. Even the fanciest home-grown ‘Jersey Royals’ taste, to me, only marginally different to shop-bought. Growing parsnips successfully (in my experience) would require me to be endowed with some kind of superhuman horticultural ability, and do not even get me started on those ‘patio aubergines’ that are in all the catalogues. After three valiant attempts, I have concluded I have more chance of seeing a unicorn than a bumper crop of aubergines from a pot on my deck.


For me to grow a crop, it needs to taste so unrecognizably different from sad, shop-bought specimens that the mere promise of it makes me want to get out and dig on a cold winter’s day. It also has to be practical enough for me to be able to see a harvest come the summer in spite of my unfortunate lack of green fingers.


For this reason you will not see in these pages cabbages, sprouts, everyday onions, summer radishes, aubergines, potatoes, cauliflowers, celery, parsnips, cucumbers or sweet peppers, all of which have failed the horticultural acid test that is my backyard. If you love these and have a burning desire to grow them, please be my guest. It’s just that I would feel a bit of a fraud recommending them on the merits of their flavour difference alone.
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NURTURE


 


The French, who know more than a little about food, have a wonderful word, terroir. This refers to a special set of characteristics such as geology, geography and climate that conspire with a plant’s genes to produce its flavour. The same phenomenon was noted by the Chinese for its effect on tea, thousands of years ago. More recent analysis has shown that genetically identical plants grown in different conditions can differ dramatically in their internal chemistry and therefore in their taste.




STRESS IS GOOD


Key among these factors is stress. Most of the aromatic compounds, acids, bitters and spicy chemicals responsible for crop flavour are defence chemicals. Working in ingenious and often unexpected ways, these chemical weapons help plants fight against threats such as insect attack, drought and searing UV light. The more stress a plant is under, the more of these chemicals it will manufacture. Here are just a few examples.




CIS-3-HEXENAL


This gives the grassy-green scent to freshly cut lawn and is a major component in the flavour of ripe tomatoes. It may also help reduce the effects of fatigue and psychological stress. Plants emit it to lure in the predatory insects that prey on their archenemies such as aphids and whitefly.
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ALLYL ISOTHIOCYANATE


This is the potent antioxidant that gives rocket, watercress and mustard their peppery kick. Plants produce this as a natural insecticide and antibacterial agent to stave off attack and infections.
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ALLICIN


If you love the flavour and health benefits of garlic, this is what you have to thank. Garlic develops allicin within seconds at the location of a wound, helping the plant to fight off bacterial and fungal infections.
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METHYL JASMONATE


This is responsible for the floral fragrance of jasmine and fancy Oolong tea. Studies suggest this may have anticancer effects. In plants it acts like a chemical distress signal, warning their neighbours that an attack is underway, so they can ramp up their own defence system.
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MORE STRESS = MORE FLAVOUR AND LESS WORK


The raising of defence chemicals means these elite botanical athletes not only taste better, but are also more resilient and easy to grow, giving you maximum flavour for minimum labour. Plants spoiled by lashings of water and feed, by contrast, are effectively lounging by the pool, cocktail in hand. They may be larger and lusher, but contain way less of the good stuff. The key to growing for flavour is to introduce just enough stress to maximize the production of these chemicals, without damaging their overall health.






FLAVOUR FACTOR 2: SUNLIGHT


Pretty much all fruit and vegetable crops will not only grow better, but also produce a measurable increase in flavour when grown in full sun. Plants are effectively living solar panels that capture the sun’s energy and use it to make sugars, acids, fats and aromas – basically everything that tastes good. In short, with almost every plant in this book, the more light you can get them under the more intense their flavour will be.


 


Tricks To Catching More Rays


Scientists at the University of Nottingham in England found that doubling the light levels over strawberry plants grown in shade led to a twofold spike in their aroma compounds. Fortunately, even for those without the perfect plot basking in full sunlight unhindered by trees and buildings, there are a few simple ways of giving your plants the maximum amount of light.
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Ditch The Glasshouse


Despite being totally transparent to the human eye, glass can filter out as much as 40 percent of the light available to your plants, particularly if it’s dusty. That’s potentially a 40 percent reduction in their sweetness and flavour!


Growing hardy plants outdoors or just keeping glasshouse glass scrupulously clean can dramatically improve how much light they receive.


[image: Illustration]


Get Scissor Happy


Ironically, one of the key factors that can block the light from fruit is the tree’s own leaves. In fact, research suggests that apples at the top of the tree can be twice as sweet, deeper in colour and even richer in antioxidants as those on the bottom. As with all things in life, there are down sides to going for the low-hanging fruit.


Pruning to create an open, clear canopy will take just a few minutes, allowing more light in to where your crops need it.
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Reflect It In


Using a pale-coloured gravel on the paths between your beds, or painting the walls and fences of your plot white, will instantly turn them into giant reflectors. This bounces light onto your plants and can result in a noticeable growth spurt. It will also have the rather convenient side effect that your garden will appear larger and brighter even on the dullest days.
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Make A Trade-off


Most people will (very logically) reserve the sunniest spot in their garden for a seating area, often to then (very illogically) put up a parasol, trellis or pergola to shade it out.


For dedicated flavour growers, swapping these two features around will give you both better-tasting crops and dispense with the need for sun shelters. OK, so your tan may suffer, but your taste buds won’t.
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The Exception To The Rules


While higher light levels will absolutely up the flavour intensity of your fruit and veg, in certain leafy crops it will also boost the chemicals responsible for fiery or pungent tastes, which some people find unpleasant. Rocket, kale and dandelion greens, for example, will be stronger and more bitter if grown in full sun at high summer, but milder and sweeter in light shade.
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Colour Therapy


Researchers have discovered that it is not just the amount of light, but also its quality that effects plant growth. Back in the 1990s, studies at Clemson University in South Carolina revealed that the different wavelengths reflected off coloured plastic mulches are capable of both upping yield and dramatically improving flavour.
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FLAVOUR FACTOR 3: WATERING


Water is necessary for all plant life. However, excessive irrigation is a sure-fire route to less tasty crops. When absorbed through the roots and pumped into the cells of leaves and fruits, water dilutes the concentrations of sugars, vitamins and aroma chemicals within the cells, quite literally watering down their flavour. A dubious reward after hours of battling with the hose.


 


In fact, most fruit and veg crops actually hail from semi-desert, Mediterranean climates and will tolerate dry conditions far more readily than you might imagine. Cutting down on the water has frequently been demonstrated to improve crop flavour and nutrient content, particularly in tree fruit, without denting yield. The sweetness of cherries, grapes, pears and peaches, as well as the sugar content, Vitamin C and antioxidant levels of apples and even the spiciness of chillies, have all been recorded as rising as watering regimes are lowered.


This reduction in irrigation also prevents rampant leaf growth, which can divert resources away from the fruit and shade out the sunlight from reaching them. Winemakers believe a restricted water supply forces the roots of vines to delve deeper into the soil, giving them access to key minerals that result in a richer, more complex flavour. Some Californian growers of premium tomatoes will stop irrigation altogether after the plants are established. This practice, known as ‘dry farming’, creates noticeably smaller plants and meagre yields, but can send the concentration of flavour chemicals within the fruit sky-rocketing. Even in root crops like beetroot and carrots, lower irrigation can cause sugar content to rise, with nutritious polyphenols increasing by up to 86 percent.


Encouraging these tougher, more resilient plants with deeper root systems does of course mean that, if watering is interrupted for whatever reason (holidays, forgetfulness, just plain laziness: delete as appropriate), the rugged specimens will often sail through unhampered. The key is to lavish water on your plants only when they are first planted out (a few weeks for annual crops, a few months for trees and shrubs), then progressively wean them down to an absolute minimum.


FOR FRUIT CROPS the most crucial time to cut down watering is in the days leading up to harvest: just one week of slight drought stress is capable of producing an almost magical transformation in flavour.


IN LEAF CROPS my advice would be the opposite, with greens being noticeably smaller and often containing spicier, more bitter flavours. If you like your rocket to taste really fiery, skimp on the water, but if you prefer it milder (as most people do) get out there and spoil it with the hose. This added water will also make your greens more tender and succulent, not tough and fibre-filled.
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FLAVOUR FACTOR 4: SOIL & FERTILISER


Proper feeding is essential for crops to achieve their full flavour potential, yet sadly there is a lot of misinformation about it out there. Luckily for us flavour growers, the best techniques also happen to be the simplest, cheapest and easiest to do. Here’s all you need to remember.
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Always Grow In Soil


Despite what glossy magazine ads tell you, from a foodie’s perspective growing crops in garden soil will almost always produce better results than even the fanciest pre-mixed composts. For starters, crops grown in the ground need far less watering and, if the soil is prepared well, minimal applications of fertiliser. They will also contain a broader range of the essential minerals and micronutrients that enable them to achieve their maximum flavour potential. Even if you only have a balcony or patio to grow on, filling your pots with a soilbased potting mix rather than a compost-based one will allow you to reap maximum benefits.







Heap On Organic Matter


The easiest way to improve the long-term natural fertility of your soil is to add lots of organic matter such as compost or leafmould, which not only introduces a balanced mix of nutrients, but also works to boost the populations of beneficial microbes. Suitable organic matter can either be made at home or picked up cheaply (or, depending on where you live, even for nothing) at your local recycling centre. Scatter a 5cm (2in) layer over your soil each spring, work it lightly into the surface and the worms will do the rest.





Go Easy On The Liquid Feed


Most commercial fertilisers, aimed at maximizing yield, will contain large quantities of the major nutrients essential to plant growth: nitrogen, phosphorus and potassium. For the benefit of non-plant geeks, this is kind of like being fed an exclusive diet of protein, carbs and fat. Most such fertilisers, however, contain little or no iron, copper, zinc or other minerals and micronutrients that are essential for the overall health both of plants and of the people who eat them. Raised on this horticultural equivalent of a junk-food diet, your plants will indeed grow lush and large, but research has demonstrated this can come at the expense of taste and nutrition.


Excessive amounts of these major nutrients, in particular nitrogen, have been shown to reduce not only the sugar content of your crops, but also the acids, antioxidants and essential minerals like magnesium and calcium – basically everything that gives them flavour. Tomatoes, despite often being labelled as ‘gross feeders’, seem particularly sensitive, with studies suggesting that they experience a significant drop of flavour and phytonutrients when fed large amounts of nitrogen. This effect is echoed across a wide range of crops from lettuce and beetroot to kale and radicchio, which can experience a reduction in vitamin C of as much as 20 percent.


The great irony is that domestic garden soils (particularly those of my native UK) are not generally deficient in the major nutrients if well maintained. In fact, the repeated applications of concentrated liquid feeds over long periods can actually degrade the quality of your soil. Large doses of phosphorus in particular have been shown to kill beneficial microbes, which help improve the your crops’ resilience to pests and diseases. These ‘friendly’ symbiotic bacteria and fungi can also help improve drought-resistance and nutrient access and can even play a role in the generation of plant flavour compounds. Those are some pretty hefty benefits. Harming their populations, as you can imagine, is therefore not such a great idea.
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MIX UP SOME TONICS


If you fancy giving your crops and the microbes that support them a helping hand, there are cheap, widely available substances that have been shown to supply much needed minerals and micronutrients and to boost soil microbes, without excessive use of nitrogen or phosphorus.


SUPER SEAWEED


Long used as a fertiliser, seaweed is a rich source of all manner of minerals and trace nutrients such as zinc, selenium and iron that are often lacking from garden soils and indeed from our diets.
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Researchers concluded

that the light reflected off red
and green mulches works by mimicking
that bounced off nearby plants. Through
sensors in their leaves, crops such as tomatoes -
and strawberries detect this spectrum of light
as evidence of potential competition and react
by diverting more energy into growth
. and reproduction. This simple device -
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*, seems effectively to ‘trick’ your plants *

SILVER .

US studies in the 1970s showed that peppers grown over
aluminium foil produced 85 percent more fruit, with a
dramatically lower incidence of aphid damage. Researchers
concluded this was due to the increase in the total amount

of light the plants received, with other studies also reporting
this to trigger a similar reduction in pests. To mimic this effect,
line your glasshouse shelves with a layer of kitchen foil.

- into creating bigger, tastier -

fruit. Genius!
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Growing outdoor melons through a sheet of traditional black
plastic mulch helps heat their roots. Trials show this can cause
their fruits to ripen 3-4 weeks earlier and produce higher
yields. This is well worth a try and, in soggy summers, it could
mean the difference between success and failure. | prefer
to use a mulch of black biochar, a by-product of charcoal
manufacture that is easier to lay and improves soil texture.
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LOW SUGAR

In almost every taste test the
higher a crop’s sugar content, the
better its tasting score. Indeed,
with most fruit and veg it seems
like there is no upper limit to
how much added sweetness will
improve their flavour ranking. No
wonder ‘Elsanta’, with its meagre
average of 6 percent sugar, is
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LOW AROMA CHEMICALS
‘Elsanta’ is known for producing
only modest amounts of aromatic
chemicals. To me, this is a huge
demerit as these are the most
important group of all to create
good flavour. After all, anyone
can add extra sugar or acids
like lemon juice or vinegar to

a dish to improve its flavour,
but the complex fragrance of
freshly picked strawberries or
sun-ripened tomatoes is almost
impossible to fake.

SUPERMARKET
STAPLE

‘Elsanta’ strawberries dominate the supermarket
shelves of Northern Europe and have frequently
incurred the foodies' wrath for their poor
perceived flavour.

HIGH(ER) FIBRE *

Dense fibres in the flesh create
the firm texture needed to handle
packing, handling and storage.
But this same property gives the
fruit a hard, crunchy texture.
Sound familiar?

. LOW ACID
Lacking sugar wouldn't be so bad
if the fruit was rich in acid, as tart
fruit - although not great for
eating raw - make excellent
candidates for jam. That is why
fruit varieties bred for cooking,
such as Bramley apples, generally
have large amounts of acid to
offset the avalanche of sugar
that is added to pies, jellies and
jams. Sadly, lack of sugar and

lack of acids simply creates what
many people describe as a weak,
watery flavour.

"* HIGH(ER) BITTER,

SPICY, EARTHY OR

‘OFF" FLAVOURS

When stored in a modified
atmosphere, inert gases help
greatly extend the shelf life of
many shop-bought strawberries.
But research has consistently
shown that this also creates a
spike in chemicals known to result
in ‘off’ flavours, such as ethyl
acetate - a substance also found
in nail polish remover. Nice!
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Researchers
at the University
of Florida have shown
that all the important
flavour chemicals in
tomatoes actually derive
from key nutrients and
health-promoting
compounds.
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‘Snow White' strawberries are a new gourmet
introduction, loved by top chefs and consistently
ranked as one of the best flavoured in
taste panels.

MORE
SUBAR
A sky-high sugar content of over

10 percent puts 'Snow White' near

the top of the range: sweeter than
Coca-Cola and containing over

70 percent more sugar than ‘Elsanta’
on average. Health freaks, don't
panic! The best news is that growing
techniques that up the amount of
sugar in your crops generally have the
knock-on effect of sending the aroma
compounds and nutrients, including
key antioxidants, soaring.

GCOMPOUNDS
Containing up to a whopping 2x the aromatic
compounds of ‘Elsanta’, ‘Snow White’ is famous
for its knock-out fragrance, including hints of
kiwi, pineapple and candyfloss.

Aroma chemicals are crucial as scientists estimate
that only 20 percent of flavour is experienced by
your sense of taste alone, with the vast majority
perceived instead through smell as the aromatic
compounds waft up the back of your throat and up
your nose. The effect is so great that, if you close
your eyes and pop a peg on your nose, slices of
apples and onions are almost indistinguishable.

MORE ACIb
.* With 30 percent more acid than

.+ “Elsanta’ on average, these have a

*  bright spritz of tartness that balances
out their high sugar content. Even
given their sweetness, without this
crucial acidity the fruit could be
perceived as having a bland, ‘flat"
flavour. As your tongue detects acids,
your saliva glands ramp up their
production to balance out the pH of
your mouth, which also makes foods
appear juicier AND more refreshing.

“+ LOWER FIBRE
Generally speaking, the less tough
and stringy fibres your crops contain,
the more people will enjoy eating them.
A soft, tender texture allows the flavour
chemicals to be liberated more easily
from the cells of the plants, making them
taste more rich and intense. For most fruit
crops this won't be too much of an issue,
but for leaf crops this could turn almost
inedible living fibreboard into sweet,
succulent salad.
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The goal of this book is not to boss you
around and tell you what to eat; it is simply to
advise you on how to grow crops with qualities
that most people would perceive as being
tasty. The way | see it, if this happens to come
with improved health benefits, that is just
a pretty great bonus.

, Throughout, however, | will be pointing out simple

tips and tricks that could improve your crops’
nutritional value, even if that is at odds
with mass flavour appeal. This way you

® can make up your own mind on ®

. how you want to grow.
.
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