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 The leaves of trees all about us put on a striking pageant from May to November, for 

leaves have everything it takes to arrest attention: color, action, mass, and sound effects. 

 Leaves are the most articulate part of a tree. They never sound discords, just as they never 

have color disharmonies. Their range of tones is symphonic. They produce high clear notes, and 

deep thunderous roars. They affect a few seconds of suspense in utter silence broken by an 

intimate whisper. They hum in a steady breeze, or swish like waves on a beach. 

 Not only are leaves arresting, en masse, in their color, motion, and sound; but also the 

designs of single leaves are so magnificent, that, of all objects in the world, they have been a 

source of inspiration for art, second only to the human figure. Everybody recognizes the rugged 

outline of an oak leaf, and the trident of a maple. They bear a subtle resemblance to the form of 

the trees on which they grow. The elm leaf has a graceful, smooth contour, and its heart-shaped 

base has the same curves as the fountain-like branches. The poplar leaf is a narrow, tapering 

ellipse like the silhouette of its tree. 

 In most instances, leaf structure and outline give us a suggestion of identification, and are 

a key to the marvelous variety and specific function of each tree. By far, the best way to realize 

the schemes and patterns that link various series of leaves together, is not to look at pictures or 

read about them in a book, but to find them on the trees. In an hour’s walk in the countryside, 

you can collect a good percentage of all the common tree species in your part of the country. 

 However, a leaf was never created just to be admired. That is an aspect that helps us to 

know that life can be lovely, and interesting, and orderly, as God created it. In reality, a leaf is a 

hundred percent functional. We know, from last month, that leaves act as nozzles or outlets for 

all the gallons of water a tree draws through its system each growing day. Water, collected by the 

root department, is carried up through the trunk department – because the leaf pulls it up, as we 

saw last time. It is the dynamo of the waterworks, and at the same time it is busy making food. 

Both these operations are carried on in a mechanism that is packed between the upper and lower 

surfaces of the leaf, although the leaf itself may seem as thin as paper. 

 If any man invented a machine which would run by the power of sunlight and make good 

food out of water and air, he would be considered a genius. In a sense, he would also be wasting 

his time. Green leaves have been on the market a long while, making food out of water and air 

most efficiently. The patent on this process is held by chlorophyll. 

 Chlorophyll is almost the same as human blood, and has a similar chemical nature. While 

blood purifies food, chlorophyll makes food originally. Just how it does this is a secret formula; 

all we know is that elements of water and air are combined, and then transformed into a 

substance that resembles neither, and contains sun energy – in much the same manner as a 

storage battery contains electric energy. This substance is called carbohydrate; carbon for air and 

hydrate for water. 

 This synthetic food made by chlorophyll is the only food there is for men and animals, as 

well as for plants. Bakeries and food factories are simply converting and packing this food, after 

it has come off the end of the production line of the living plant. Milk and eggs, meats and fish, 

all derive from the same plant-made food. The difference lies in whether you eat carbohydrates 

first, second, or third hand. 



 Chlorophyll, as present in all plant life, had to exist before any animal life was present on 

the face of the earth. For life, and production of food, sunlight was necessary; even in this you 

can see the plan and intelligence of creation, as it is revealed to us in Genesis. Animals and man 

are entirely dependent on the surplus of food produced through the instrumentality of the plant 

kingdom; without them we would die. 

 How does the green leaf go about making this miracle substance? First, the plan of leaf 

presents a broad surface to the sunlight so as to catch as much of the radiant energy as possible. 

The several hundred thousand leaves of a good-sized maple spread about half an acre of green to 

the sun. When in full operation, a square yard of leaf surface will manufacture about one gram of 

carbohydrates per hour. That same surface, working eight hours a day during June, July and 

August, will turn out a pound and a half of carbohydrates. That is 3,620 pounds of pure food 

concentrate made in a season by one maple tree. To do this, a leaf must be equipped with a two-

way system that will supply water, and carry away the food made. 

 As they reach the stem of the leaf, these two conveyor systems – one bringing water into 

the leaf, the other taking food away – are combined. You can easily see their cables as they 

emerge from the stem into the leaf and spread out as a network of veins. They keep branching 

smaller and smaller, until they end as single microscopic veins only one little cell in thickness. 

 The whole leaf can be thought of as a huge factory in miniature. As viewed in cross-

section through a microscope, the roof of this factory is airproofed and waterproofed with cells 

tightly welded, forming a surface covered with wax. This roof is one cell thick, clear and 

transparent, like a modern glass-roofed factory. As sunlight pours through this roof, it drenches 

myriads of vertical cells, hanging-like clusters of sausages, from the ceiling. These palisade cells 

are bulging with protoplasm which is shot through with countless chloroplasts, or bits of 

chlorophyll. 

 Beneath the palisade cells is a layer of irregularly shaped cells which are spongy, and 

facilitate the exchange of air and water, since they are bathed in air from the spaces between 

them. Underneath these spongy cells is laid the floor of the leaf factory. This lower surface is 

transparent, waterproofed, and usually airproofed with wax, like the roof of the leaf. But there is 

one remarkable difference; this surface is perforated with tiny air valves that open and close 

automatically, to control the flow of air and water vapor in and out of the leaf. These valves are 

so small that you can’t see them without a microscope; but their size is compensated for by their 

numbers. When the valves are open, they make the underside of the leaf practically porous, so 

that air and water vapor can pass in and out. 

 These valves are shaped like mouths, and they are called stomata, after the Greek, for 

mouths. The opening consists of a slit between two slightly curved, somewhat swollen cells, 

resembling kidney beans. This slit opens and closes as the two cells swell up or deflate. A 

marvelous thing about these valves is that they open and close in response to light. The food 

factory operates only in daylight, when it can get sun energy. Thus, at night, the stomata cells are 

deactivated, and close automatically. It is a chemical-physical action, and is evidence of the 

minute and all-wise planning of our creating God. 

 When these valve cells swell up, they open the valve; when they deflate, the valve is 

automatically closed. The more light there is, the more sugar they make; the more water that 

enters the cells, the more they swell up; therefore, the wider the slit becomes. In the dark the 

reverse happens because the sugar solution is reduced, and the water is lost from the cell by 

osmosis. All this operation causes the cells to deflate in proportion to the reduction of light, so 



that the valves of leaves become much smaller at night. Experiments show that when a bright 

light is turned off, the stomata will close in half an hour. 

 This seemingly unimportant function on the underside of the leaf may mean life or death 

to a good many plants. During dark hours, the trees and other plants can build up a little surplus 

of water, but will not lose any because the suction pumps are closed; literally, they are resting. 

With the facts of the tree water system in mind, there are many things that can be explained. A 

tree lives through the winter partly because it is not losing any water through leaves. Since the 

outlet of the leaves is gone, and the pipelines are full, the tree has just enough to live on through 

the winter, and also readies itself for the big spring push. We all know that the evergreen pine 

tree can exist very satisfactorily in dry sandy soil. Besides, its very name suggests that it stays 

green the whole year round. Because of the nature of its needles, which are really its leaves, the 

tree loses very little moisture even at the peak of its growing season. Thus, it does not have to 

lose its leaves, in order to retain its moisture, during the winter. You have, perhaps, noticed that 

in the summertime, on hot, humid mornings, small plants will be covered with moisture. This is 

because the light before the sun, supplemented by heat and humidity, opens the stomata before 

the air-water equilibrium is found. These things did not just ‘happen’ this way; they were built so 

by the same God who created us and sustains our life every moment of our existence. The trees 

pay a living tribute, as silent testimony, of the care of our heavenly Father. 
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