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Fleshy Fruit Production in Mature and Recently Harvested Cove and Upland Forest of the Southern Appalachians


In 1994 I started a study with Doug Levy, who is from the University of Florida, at the Savannah River site looking at how much fruit is produced in 5 different habitats in the piedmont of South Carolina Savannah River Site. We counted every fruit in these large plots. That study went on for 9 years and in the mean time I moved up here, I was at Florida also, and decided to start a sister study so to look at fruit production in the southern Appalachians. But instead of looking at 5 different habitats, as we did down their pine plantations, bottomland hardwoods, and upland hardwoods, and so on, we decided to look at it from more of a management prospective. So we looked by age class and forest type, meaning cove hardwood and more xeric upland hardwood forest, which I will explain in a minute. But basically, first let me talk a little bit about the importance of fleshy fruit. A lot of people consider fleshy fruit to be a buffer species for when there isn’t hard mast. This is how a lot of the very game oriented people tend to think of it. And I mean, probably, if you talked about it they would broaden it up. But really… of course fleshy fruit probably is a buffer for a lot of game species, but it is also used selective for by game species not just used because there isn’t hard mast around. And it can be very important to game and non-game alike. It is abundant, it’s easy to get, a lot easier than catching that little bug, and it is available for a longer period of the year than hard mast, which is primarily available in the fall unless you can figure out a way to stash it, or bugs, which pretty much go way down during the wintertime. There are hardly any insects available during the wintertime. Some fleshy fruit is still available in the winter, it might be patchy, it might only be on the holy trees, or you know on smilax, or vines somewhere but there is some around, and this may be what helps to sustain the winter of wildlife particularly the birds. And also, it might help sustain birds in migration. A lot of birds in migration need a lot of fuel. There is tons of fruit out in the fall. They stop and fuel up and then they go on. So winter birds, migrating birds, and also possibly juveniles when they come out of the nest, or they have been fed insects for the high protein while they are in the nest when they get out of the nest it is hard to catch that bug their mom gave them, but after awhile they stop getting fed so much they got to…they cant really catch those bugs to well. Maybe they eat a little more fruit. That’s something we will be looking at, not this talk but we have looked at that a little bit. And of course it is important to many other kinds of animals besides birds, including game and non-game. So we decided to look at how fruit production varies in/along two main forest types in southern Appalachia—upland hardwood and mesic, kind of moist cove hardwood forest it’s called. And how it varies in young stands compared to mature stands, and following that through time so as the stands mature and start to close in what happens to fruit production? So looking at temporal changes in fruit production as stands mature. And looking at differences in forest types and also looking at what species tend to produce the most fruit in terms of, you now, for habitat management for managers. And within this study design, which I will explain in a minute, we are also looking how birds use these stands in all different seasons. And we are looking at hard mast production, even though I’m not going to talk about that here. Before the day that you saw was apart of just the Bent Creek piece or actually the southern Appalachian piece then we shifted the resources partly to this study, so now we have hard mast production in the fruit stands. We are looking at plant diversity. It’s not just the species that produce a fleshy fruit, but the whole community that happened over time with plant diversity. And how important fruit is to birds, because just because it is there doesn’t mean it is being produce. We also looked at arthropod availability in the stands. So we’re trying to get a lot of information out of one study design. And as I mention it is a sister study, one that hasn’t been published yet but its done. Pieces of it have but not the main piece. We selected four treatments type: mature cove hardwood forest, young cove hardwood forest that has been harvested about 98 or so but had a little stretch of time in there, mature upland hardwood, and young upland hardwood. We put a 0.1-hectare plot, which is pretty big, its 20x50, in each one of these stands. And each one of these stands, thanks to our extremely dedicated and hardworking technicians particularly Jackie Adams, every fruit has been counted every single month in these very large plots and this has been going on for 9 years. So at the 10th year once the stands are completely closed, which they really already have but I want to get to the 10 years, and then we are going to bring it down to every 5 year measurement schedule because that will probably still give us pretty good information. It is very labor intensive but we have information on what’s available for every single month, which is pretty nice. For the more dense fruiting species, like huckleberry which are just all over, we use a smaller transect to count the fruits. And also for the herbaceous species, like cucumber root or any small species that is herbaceous, we count in the center transect so their isn’t quite as much to deal with. So since May of 99, we have been counting fruit every month and we also collect fruit off plot and have gotten weighed it and taken the seeds out and we have dried biomass estimates for each these. So over the 5-year period, that I’m talking about today, we have 43 species of plants that produce fruit during those 5 years and there were several species that were present such as poison ivy, Virginia creeper, and a few others that were there…the plant was there but they didn’t produce fruit. Probably, they have to get to a critical mass or certain amount of sun. But of all the 43 species that did produce fruit, only a few of them were the big producers, the big cohunes, it doesn’t mean they were the most important to every species. There might be a specialist who only likes trillium or something like that, but overall the certain species produce most of the fruit, which I will talk about in a minute.  This is the mature forest as you can see the fruit production in a mature forest, this includes everything from the trees down to the herbaceous level, is fairly low and fairly constant in both the mature hardwood forests. In the young stands, which were harvested a year before this started I'm calling this year one, production didn’t really differ that much because the stand was pretty much leveled. But then the plants started to recover so by year two we saw some increase but certainly by year three, two or three, we started seeing substantial and significant differences. In fruit production was way higher in the young stands than in the mature stands during the same years in both forest types. But of course what was fruiting differed a little bit between the young stands and the mature stands. For example, in year three, and this is just a sample year, the mature forest most of the fruit production which was lower of course than these young stands, was composed of black gum, and then there was some huckleberry and some dogwood. And same here, but there wasn’t the black gum in the more mesic hardwood forest, but in the young stands we had some of the…as you might expect…the pioneer early successional species were producing most of the fruit such as blackberry, pokeweed, and interestingly which I will talk about a little bit more, though dogwood stump sprouts. A lot of the tree stump sprouts also produced fruit in the young stands, in fact, more than the mature forest. As well as huckleberry recovered very, very quickly and produced tons of fruit and the different species showed different patterns so pretty close to the beginning we had lot of pokeweed. Pokeweed produced a lot of course only in the young stands and then by the 4th –5th year it was really declining so there was just a plant here an there, but it wasn’t really producing a lot of fruit. In the meantime, the blackberry took awhile to establish and make its, you know what ever they called the…. what are those called?…the blackberry….. anyway, to increase in an abundance and as pokeberry was declining, it was increasing so the fruit production was still really, really high and sustained through the 5-year period. And these herbaceous species that you might think that would be, you know, damaged by the cutting or, you know, relegated to the only older forest they showed interesting patterns too. For example, mandarin produced more, well what it was more abundant in the cove hardwood forest than more mesic, but produced way more than in the mature forest. Same thing with Solomon seal, Indiana cucumber root, it was a little more variable than fall Solomon seal. So these herbaceous species are producing more fruit probably in response in the increase light levels and the changes in resources. You know once they recovered and were not destroyed by the cutting, they were producing more fruit. As I mentioned before, a lot of the tree species also were producing more fruit in the young stands because they sprouted and produced fruit immediately. So, in response to your question about injured trees, you know a lot of them respond by fruiting, you know, of course they regenerate too. Huckleberry, on the other hand, tended to be more associated with the forest type than the age class. So, it was very high, lets see the purple is the 2 age. It was very high in the young stand and it looks statistically different but for the life of me I couldn’t get a statistical difference between the young and the mature upland hardwood forest, even though it looks like it should be, probably because of this huge variability. But nonetheless, if you look it’s the upland forest, the purple and the green, it tended to be more associated with the forest type than the age class even though I strongly suspect that there is age class difference too. And like the upland it was more abundant and produced more fruit in the upland hardwood forest than the cove regardless of the age class. Looking at just groups, shrubs were a huge producer, I guess mainly from the huckleberry. Vaccinium isn’t a huge producer up here, even though it is certainly present. In the piedmont, study on the other hand, blueberry was the big thing. Here its huckleberry. Trees produced relatively less, but again it was higher in the young stands. Vines produced a small amount but an important contribution because smilax, for example, retains during the winter but many other species aren’t available in the winter. The same thing with herbaceous, this is probably bias by pokeweed—pokeweed was a huge producer in the young stands. Looking at availability, fruit production was available for a nice span of time here, probably from June through December mostly, although some as I mentioned were retained in the wintertime. But it differed, fruit production differed across the months because different species were ripening and producing fruit during different months. So it was kind of sustained, and this will be an important point for wildlife managers in picking this species that your going to keep in a stand if you want to manage for fruit production. You might want to pick species that are going to produce fruit in different months so there is a constant supply of fruit available for wildlife. Except there is going to be less in the winter and there are certain key species, like smilax and holly, that keep fruit in the winter time so that would be important too. Even though it is patchy and not every where, if you keep those species and they have fruit, you’re going to have robins flocking to them in the wintertime, and cedar waxwings, and what not it could sustain those winter populations of birds and other wildlife. But here you see for example, lets see, well okay, this is…I guess this one isn’t talking about species composition differences. This one is talking about the age classes, that because young stands had a lot more pokeweed they had fruit later in the seasons, whereas a lot of the stands had huckleberry earlier in the season. So the age classes… having a distribution of age classes across landscape also sustains production. You know, you might have in the younger stands you might have pokeweed available in August, September, October. You know and so on. And so having a distribution of age classes through the forest as well as species composition. Here is the species composition that I was really talking about earlier. For example, blackberry produces in June, and this is just one of the age classes, and pokeweed produces in August-September, dogwood also produces a little bit later. So, you can see that by leaving a mix of species if you’re going to cut a stand or by, you know, even in the mature stands you’re going to get a longer availability of fruit production. So in summary, fruit production was much higher, like 19 times higher, this is dried eatable biomass, this does not include the seeds it’s just what the animals are probably going to be digesting if they are not predating on the seeds themselves just the pulp. Fruit production was much higher in the young stands than in the mature stands starting 2-3 years after harvest. And we’re now in the 9th year so none of these slides include year 6,7,8,9 but I suspect, just intuitively speaking, it remains high through year 6-7 and then it starts to…. We are seeing canopy closure. We are seeing the blackberry start to die back. So, it should be interesting to see what happens in this period as well. A few of these, lets see, just looking at the difference average biomass in the mature forest was pretty low, but lets see in the young stands… it started out low but went way, way higher, you know, because it was early successional, and all these species produced lots of fruit, plus the pioneer species. A few of the species dominated fruit production but which species were dominant where varied across landscapes. So, having stands at different ages would be a nice, good consideration. Blackberry and pokeberry were very important in the young stands. Many herbaceous species and tree species also produced more fruit in the young stands. Fruit is available and abundant from June through late fall, but there is some that remains on plants through the winter for certain species. Fruit availability varies over space and over time as the stands mature because of differences in what species are there and how and when they produce fruit. Any questions? 
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