TASTY TIMING OF LEAF HARVESTS; ANIMALS NOTICE NUTRITIONAL VARIATIONS FROM WEATHER, SOIL AND TREE HEALTH.  
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After spring leaf-out, deciduous trees strive to store carbohydrates, reaching a plateau of full storage in mid- to late summer in Maine (earlier in warmer climates), with dates varying by species and weather (Kays and Canham, 1991).  When roots, trunks and limbs are fully stocked, leafy branches can be taken without harm to the tree, and with most carbohydrate benefit to the animals. 
2011 through 2014 my Saanen dairy goats chose tree species preferences at consistent calendar dates, some at odds with carbohydrate stocking.  I observed and recorded their choices on browse walks, and their responses when offered pruned leafy branches.  Later an American Guinea Hog sow joined us.  Beech is favored for fresh eating in early spring (it stores poorly at this young stage), with a less exciting fall window sometimes more valued if dried for winter; white birch in later spring, yellow birch longer; ash, elm, basswood, locust, willow, cherry, apple, pear, peach, plum, silver and striped maple all endlessly delicious including dried leaves and fresh winter bark; red oak and mature aspens (saplings defend themselves chemically) throughout the growing season, and especially in late fall when other leaves have turned; red and sugar maple fresh bark or dried leaves in winter; softwoods also in winter, with white cedar, Norway spruce, hemlock, fir, and pine usually favored in that order.  
Droughts in summers 2016 and 2017 made optimal timing of harvests less clear for initial pollarding of new woodland areas.  Blue sky was visible through thin canopies of stressed trees.  Insect damage or diseased leaves also signaled a weakened state.   The goats at times refused favorite species.  Less grass was available for the goats to balance tannins and other antifeedant tree chemicals (Papanastasis et al., 2008) and trees were producing more of these due to stress (Harborne, 1991).  Growth on previously pollarded trees looked and tasted much better.  I  continued to pollard trees not previously cut, because false dormancy thus created might relieve the tree from drying out.  I gave the goats long walks to find other plants to balance the tannins.  
Historically temperate tree leaf harvest times varied as much as a month from year to year due to weather and moon phases (Carlsson, 1996).  Farmers in Sweden used to taste the leaves to determine when to begin harvest for winter storage (Slotte, 2000).  Now increased irregularities in weather include toxic pollutants in air and precipitation, which challenge soil microbes upon which trees depend, and directly interfere with tree metabolic processes (Mickler, Birdsey and Hom, 2000).  Spring snow melt is an especially toxic event, at my farm; snow clears toxins from the air, then collects.  When it melts, there is too much pollution at once.  I notice dead zones in the garden, if I do not re-innoculate with live compost.  Also we have lost one half the topsoil to erosion world-wide since 1950 (Pershouse, 2018), partly related to abandoning our role in cycling tree matter to our livestock and soil.  So tree health and nutritional quality must be assessed tree by tree in deciding harvest times.  We must notice strength of tree growth, practice tasting, and offer samples to our animals.   
Goats’ fresh fodder refusals sometimes become acceptable dried fodder for them in winter, for example red maple leaves which they are relishing this winter, with grass hay to balance.  Some leaves refused this droughty high-tannin summer continue to be refused in winter, such as dried beech and red oak.  Leaves high in such antifeedant chemicals are likely to become more digestible when ensiled or cooked. Historically, even fresh fallen leaves raked in autumn were ensiled (fermented anaerobically); such feed was traditional for cows and hogs (Maschatchek, 2002).  Austad, Braanaas and Haltvik (2003) ensiled shredded leafy twigs in barrels for sheep, with positive response.  Michael Walder, Mahna Farms, Ontario, Canada, wants financial help obtaining a pelletizer, to experiment with heat and pressure to break down antifeedant tree chemicals in shredded (ground up to texture of grass) leaf and twig fodder for Boer cross meat goats (Walder, 2017).  He hopes to then be free of need for grass hay, plus be able to market a pelleted feed product to other farms.          
My goats prefer cuttings from a pollard over those from a standard tree.  Pollarding increases soil resilience to water-logging as well as to drought, due to increase in root turn-over creating more organic matter plus releasing nitrogen, both which feed soil life who aerate and create “glue” for soil structure (Austad and Losvik, 1998; Niinemets and Valladares, 2006; Pershouse, 2018).  
The goats especially value cuttings from a tree that I have given  big pile of organic matter, or from a tree in a naturally rich place; those trees hold green leaves for a week longer into fall than other trees of the same species.  Feeding the soil community increases growth and carbon sequestration in the tree and the soil (Fox and Mickler, 1996; Pershouse, 2018).  We can widen our harvest windows and raise quantity and quality of leaves by cycling wood, leaves and manure to fungi and other life under the trees, whether by feeding other crops compost under or between rows of trees, or by simply leaving brush piles and goat droppings in my woodland.
Gut microbes in deer are known to shift by season to match deer diets (Ullrey et al., 1964).  My goats seem to require more of a stomach microbe shift for some leaves than others.  One spring they only  nibbled a very healthy felled white birch at first; then on the third visit they ate the whole tree.  We must give animals time, before recording a refusal.  When offering a new fodder in an enclosure, it is safest health-wise to offer a range of choices.  
Minerals in soil, and plant species distributions are site specific.  Animals will choose an array of foliage to best meet their individual dietary needs from that site.  My bucks have always eaten more beech and hazel in fall than my milking does.  East Freisian-cross dairy sheep 4 miles from my farm refuse white cedar (Littlefield, 2017), though at my farm goats, hogs, deer and hares devour cedar.  Those sheep prefer red spruce, which my goats hardly touch.  Paul Hand’s donkeys in England refuse apple leaves and bark (Hand, 2017), a favorite of almost every plant eating animal.  Yet many animals agree:  domestic rabbits at my farm stopped eating beech the same day as my goats, and in Sweden beech is similarly a spring fodder for sheep (Slotte, 2017).  
I believe in the greater sustainability of small diverse farming with close loving inter-species relationships - more traditional, less economic but we are fed directly.  In such a system, the leaves and twigs do not have to move far; the animals can come along and carry leaves in their bellies.  Also I am modifying a three wheeled baby carriage for them pull, to help carry bundles back.  In the pasture paddocks, we hang bundles from a pole tripod, or prop up on a brush pile, as the goats do not want food that touches manure.  Sometimes while goats browse what I cut, I snap bunches of leaves off (especially ash) into fine hay bags for later.  Later, using a fast open-burn method (https://www.youtube.com/watch?v=l0duKb3CAgE&t=2s ) I char used brush that clutters the pasture, for an enriching soil amendment.  As part of a 2018 Northeast SARE Farmer Grant project (www.nesare.org), I will purchase and experiment with a chipper-shredder, to offer information to larger farms who want to avoid the logistics of dealing with intact branches.  
In summary, a diary of dated livestock choices is a helpful site- and herd-specific guide to seasonal nutritional windows for tree species, yet with changing conditions, one should always offer samples to animals (or taste) before cutting a lot.  Livestock can consume a broader species range and higher quantity of tree matter when balanced with grass or grass hay; ensiling or heating can alternatively solve antifeedant issues, which increase from tree stress.  Well-fed soil reduces such issues and broadens harvest windows.  Logistics of feeding tree material can be a challenging puzzle, but mindful solutions can bring great ecological and soil benefits.    
I am excited about this return of interest to a very beneficial tree – farmer – livestock ecology.  I hope that you find my experiences and studies to be of use.  
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