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Monarch Butterfly





Welcome to the wonderful world of pollinators—a world of buzzing bees, fluttering butterflies, and humming hummingbirds that are not only amazing to watch, but are also extremely important to our survival on Earth.


It’s hard to believe, but it’s true, the world as we know it would be mostly desert if it weren’t for the hard work billions of insects, birds, and small animals do every day on our farms and in our fields, gardens, and forests pollinating the world’s greatest resource…plants!


Plants from the largest trees to the tiniest wildflowers provide the world with many important things, including the oxygen we breathe, fruits and vegetables we eat, food for our pets and farm animals, and ingredients for life-saving medicines. Most plants can’t survive and produce seeds to grow new plants without pollination, the process in nature that moves very small, powder-sized molecules called pollen from flower blossom to flower blossom.


Although a small number of plants can pollinate on their own with help from the wind, many need the help of insects and animals who transfer pollen as they go from one plant to another. These small insects and animals are called pollinators, the hardest-working creatures in nature.


As the world’s human population grows—with more land being used for growing cities, new roads, neighborhoods, parking lots, and factories—less land is available for plants and pollinators. The result is a shrinking population of these important creatures.
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Wheel Bug Nymph
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Tiger Swallowtail





But there’s good news! As we learn about the important work pollinators do, people of all ages are planting flowering plants and trees, along with pollinator shelters, to help pollinators survive despite many of the challenges they face today. And no matter where you live, a busy city or out in the country, you can make a difference.


In this book, you’ll find a lot of great facts and photos featuring some of the world’s most popular and helpful pollinators and the plants they love the most, along with a few simple projects to help feed and protect pollinators.


A simple small patch of wildflowers can attract and feed hundreds of small pollinating insects and animals. The images of pollinators in these pages were all taken within 15 minutes of each other on an early summer day, all visiting a small wildflower garden, some just making a quick stop on their way to a nearby farm or orchard, while some stayed through the season, laying eggs and producing the next generation of pollinators. This little wildflower patch is one very small garden that has become a wonderful food source and shelter for insects and birds, and it will see hundreds of different pollinators visiting throughout the spring, summer, and early fall months.


Whether a small flowerpot on a balcony or small garden in the backyard, pollinators will greatly appreciate your help as they continue their hard work helping to keep our forests, farms, fields, and vegetable gardens healthy and strong year after year.


We thank you for learning about the world of pollinators and doing your part to protect and preserve Earth’s most fascinating and important helpers!
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All About
Pollen
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Close-up of a beautiful purple tulip bloom full of pollen.







Did You KNOW?


Tulips are considered self-pollinating plants, meaning they can survive and make new tulips without their pollen being transferred to another tulip.
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Did You KNOW?


There are over 3,000 different types of tulips around the world. They come in many brilliant colors including purple, white, yellow, red, and pink (but not blue).





Most people believe that pollen is only yellow in color, but it can be found in many different colors including red, purple, white, and brown. Over thousands of years, flowers have adapted the color of their pollen to attract the insects and animals they need to successfully pollinate every year. For example, insects such as bees can’t see red, so many plants produce yellow pollen to attract them. Certain birds and butterflies are attracted to bright red colors, so some plants produce red pollen to attract specific birds and butterflies, which help with their pollination process every year.
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Microscopic close-up of a single pollen molecule.





What is pollination?


Pollination is the transfer of pollen—tiny, dust-size particles—either within a flower blossom or between flowers. Pollination is essential for plants to produce seeds. Wind and rain can help move pollen, but birds, bees, butterflies, and other animals and insects play an even more important role. These pollinators visit flowers every day—mostly for sweet nectar—and pick up pollen that they transfer to other flowers without even knowing it!


Pollen is a very fine powder produced by many of the plants around the world, often found in the blossoms of trees and flowers of plants on the ground. Without pollen and the help of animals and insects to move the fine pollen powder from one flower or blossom to another, many of the plants we see every day in our neighborhoods would not be able to reproduce. And without plants, people, our pets, and animals that live in forests and on farms would not have enough food to eat.


Did You KNOW?


A single pollen particle is nearly impossible to see without the help of a microscope or powerful magnifying glass. Scientists have learned over the years that each type of plant produces its own unique pollen shape, similar to human fingerprints.
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Who invented the microscope?


It’s not clear who invented the microscope. Many believe that Hans and Zacharias Janssen, a father-and-son-team of spectacle makers, created the first microscope in 1590. Scientists continued to refine the design over time, using different combinations of lenses and light sources, eventually creating the modern microscopes used today in laboratories around the world.
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Most of the pollen that causes allergic reactions comes from trees, grasses, and weeds. These plants make very small, light, and dry pollen grains that travel by the wind. They then can easily find their way into your eyes, nose, and lungs, causing your eyes to itch and nose to run. For some people, spring and early summer are diﬃcult times to breathe easily, as pollen is in the air due to the wind blowing through the forests and flower fields.
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Did You KNOW?


Most insects visit flowers for the sweet nectar that is usually found deep inside the flower bloom. From butterflies to bats, there are thousands of animals and insects that visit flowers for this resource, which is full of sugar, vitamins, salt, and other nutrients that make for a high-energy food source.


Although bees seek out pollen for protein, they also love nectar, which they use as a food source and turn into honey. Bees also use pollen as food for their larvae, which are similar to small grubs at this stage, without legs, wings, or many other features. The pollen is combined with bee saliva to make “bee bread,” which is high in the nutrients growing bees need.




Why do bees like pollen?


Bees are hardworking insects and burn up a lot of calories nearly every minute of every day. Pollen is filled with protein, fat, and other nutrients that help bees keep up their energy levels. Bees require both pollen and nectar to survive. Bees also have the amazing ability to turn nectar from flowers into sweet-tasting honey.
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An Empress Brilliant Hummingbird sucking sweet nectar from a red flower.








About
Flowers





Parts of a Flower
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Close-up of a vibrant tiger lily, a favorite for many hummingbirds and bees.







Photosynthesis


Photosynthesis is the process by which plants use sunlight, water, and carbon dioxide to create energy in the form of sugar, which plants use as food. A byproduct of this process is oxygen, which all animals need to survive. The main function of flower petals is to attract insects for pollination and to protect the reproductive organs located in the center of the flower.






Why are flower petals different for different species?
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Petals are essentially modified leaves. Plants have different leaf patterns depending on their strategy for moisture conservation and use of sunlight for photosynthesis.
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Cross-Pollination vs. Self-Pollination


When flowering plants need the assistance of pollinators to transfer the pollen from the stamen to the anther, it is called cross-pollination.


Some flowering plants can self-pollinate, meaning they can use the pollen that they produce without the assistance of bees, butterflies, and bugs. In self-pollinating flowers, the pollen produced by the stamen can fall directly onto the anthers without any help other than a gentle breeze.


True Blue?


Although every color from bright red to black can be found, true-blue flowers are very rare in nature. Some scientists believe a true-blue flower doesn’t exist at all due to the lack of blue pigment in the plant world. Often, people mistake shades of purple and violet for blue.




Did You KNOW?


There are over 400,000 flowering plant species across the world, producing a variety of flower types in a range of colors, shades, shapes, and sizes. The shape, size, and color of a flower’s petals is the easiest way to identify a flower. The flower’s color, shape, and even number of petals are important for pollinators when they decide which flower to visit when looking for nectar or pollen. A flower’s petal size and variety depend on the plant’s strategy for pollination.









Flower
Shapes



Pollinators are attracted to different types of flowers for different reasons, including a flower’s color, shape, and the smell of its nectar. Certain insects look for flower blossoms that are easy landing pads, while hummingbirds look for more tube-shaped flowers so they can easily stick their beak and tongue in to suck out the nectar while staying airborne.
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1. Bell shaped. Bell-shaped flowers, such as the foxglove, have a wide tube and flared petal tips or lobes that vary in length. These are often visited by hummingbirds.
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2. Funnel shaped. Funnel-shaped flowers have a narrow base and gradually widen in a flared or open shape. One example of these types is the morning glory, a flower visited by bees, small butterflies, and hummingbirds.
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3. Trumpet shaped. Trumpet-shaped flowers are similar to the end of a trumpet, narrow at the bottom, with the petals opening gently out. Pollinators with long tongues, such as the hummingbird moth, can easily suck out the nectar from these.
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4. Bowl shaped. Bowl-shaped blooms have a symmetrical, deep-dish shape similar to a cup shape, but deeper. They have straight sides or a slight flare to the tips of the petals. The poppy is one example of this type and is the perfect flower for butterflies and bees.
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5. Saucer shaped. Saucer-shaped flowers are nearly flat from one side to another, with petal tips that turn slightly upward. Butterflies can easily land on these types of flowers. Great examples of plants with saucer-shaped flowers include geranium, peony, magnolia, and camellia (pictured on the page to the left).
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