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DO-IT-YOURSELF

Spring has brought new calves and fresh growth on farms and ranches across the nation. The warmer 
weather is also stirring up the bees, which will be busy pollinating crops and making honey this season. 
If you are interested in taking up beekeeping, turn the page to find out how to build a hive and where 
to meet fellow bee enthusiasts. There’s no better way to build community than through food, so be 

sure to also check out Yaxin Ge’s eggroll recipe on page 52.   

 BUZZING INTO SPRING

JOIN A BEE CLUB
Beekeeping is an age-old art 

that has received renewed 
interest in the past few years. 
Before getting started, Charlie 

Canny recommends joining 
a beekeeping club to learn 
from others with personal 

experience. The local public is 
welcome to attend the Texoma 

Beekeepers Association’s 
meetings at the Noble Research 
Institute every second Saturday 

of the month. Follow TOBA on 
Facebook at www.facebook.

com/TOBABees or find associa-
tions across the U.S. by visiting 

www.abfnet.org/page/states 

See Charlie Canny and Pat Tickel build a brood box and a frame by watching the DIY video at www.noble.org/diy-beehive-brood-box.

Despite its potential advantages, 
many producers see hairy vetch as a lia-
bility. The plant’s bad reputation is root-
ed in its hardseededness, which is pres-
ent in roughly 25 percent of the crop. 
Hard seeds lie dormant in the ground for 
years. In a forage environment, this can 
be an advantage because growers don’t 
have to worry about replanting every 
year. But producers consider hairy vetch 
to be a weed because if the plant grows 
at the wrong time, it can interfere with 
their commodity crop. 

“Many farmers frown upon using 
hairy vetch because it’s perceived as a 
noxious weed,” says Twain Butler, Ph.D., 
a research agronomist at Noble and 
project manager for the national cover 
crop research initiative funded by Noble 
and the Foundation for Food and Ag-
riculture Research (FFAR). “Due to this 
perception, many producers won’t even 
try to plant it. If we could solve the seed 
problem, it would allow it to be more 
widely adopted.”

A B ET TE R COVE R CROP
Bhamidimarri is trying to fix this seed 
problem using CRISPR/Cas9 to edit the 
plant’s genome. He hopes to produce a 
new variety of hairy vetch that only has 

soft seed by deleting the hardseeded-
ness genes.

“We want to provide farmers and 
ranchers with more options,” he says. 
“This way, they could choose an exclu-
sively hardseeded or softseeded variety 
depending on their needs for a forage or 
a cover crop.”

The CRISPR/Cas9 system acts like 
a pair of genomic scissors. The CRIS-
PR part of the package is designed to 
exactly match a section of DNA so it can 
home in on a specific gene. Once the 
section is located, the Cas9 protein snips 
the DNA, inactivating the target gene. 

One benefit of using genome editing 
in hairy vetch is that it eliminates the 
chance of the hardseededness trait 
being reintroduced when the plant 
reproduces. Hairy vetch is an outcross-
ing plant, which means it needs pollen 
from a different plant to reproduce. 
With traditional breeding methods, 
there is no guarantee that a bee that’s 
been pollinating a wild variety of hairy 
vetch won’t fertilize the bred variety. 
The next generation of plants could be 
contaminated with a new copy of the 
hardseededness gene and potentially 
carry that trait. With CRISPR, you edit 
out both copies of the hardseededness 

gene, removing this possibility. 
The process is easier said than done, 

however. Because hairy vetch is not 
a popular plant like wheat or corn, its 
genome hasn’t been sequenced. So the 
first step for Bhamidimarri’s team is to 
find the genes responsible for hard-
seededness. Fortunately, they have a 
template in soybean, a related legume in 
which two hardseededness genes have 
already been identified. 

Once they confirm the relevant 
genes, the researchers will get to work 
knocking them out. Amr Ibrahim, Ph.D., 
a postdoctoral fellow in Bhamidimarri’s 
lab, is currently perfecting the process 
to introduce the CRISPR/Cas9 package 
into the plant’s cells. Eventually, they will 
help the edited cells grow into a new 
variety of hairy vetch, one that hopefully 
only produces soft seeds.  

“If Suresh is successful in producing 
a softseeded hairy vetch, the poten-
tial for crop farmers could be huge,” 
Butler says. “All of the corn and soybean 
acreage in the U.S. needs a cover crop 
of some sort. Producers typically use a 
rye or a wheat, but they understand the 
legume’s potential benefit because of its 
ability to fix nitrogen. If this works, the 
sky’s the limit.”   

f Suresh is successful in producing a 
softseeded hairy vetch, the potential for 
crop farmers could be huge. All of the 
corn and soybean acreage in the U.S. 

needs a cover crop of some sort. Producers 
typically use a rye or a wheat, but they 
understand the legume’s potential benefit 
because of its ability to fix nitrogen. If this 
works, the sky’s the limit.”

—T WAI N B UTLE R ,  PH . D. 
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How to Build a Beehive
If you are thinking about becoming a beekeeper, the first step is to find a community of 
people on the same learning journey. The next is to build a hive — the home for your bees.

SUPPLIES
• Cut pine wood or bee box kits (see note)
 You will need the following components for a 10-frame 

Langstroth hive:

- 2 brood boxes and 3 super boxes (this is a starting 
point; some beekeepers use more, depending on their 
bees’ productivity)

- 10 frames per box

- 1 bottom board

- 1 inner cover

- 1 outer cover

• Wood glue and brush

• 6-penny nails

• Screws

• Hammer

• Clamps and square

• Paint (white or other light/pastel color) 

• Nail gun (optional)

• Cordless drill/driver with driver and drill bits (optional)

• Frame assembly jig (optional) 

Note: While you can cut your own pine wood to size for the 
boxes and frames, Charlie Canny says it’s usually also cost 
effective to buy kits. The kits come with precut wood pieces in 
the right dimensions, and they are often built to include finger 
joints that give extra strength to the box. If you would like to 
build your hive from scratch, see the appropriate dimensions 
for a 10-frame Langstroth beehive at bit.ly/frame-lang-
stroth-beehive. Langstroth beehives can also be built slightly 
smaller, with eight frames.

DIRECTIONS
Build the brood and super boxes 
Step 1: Brush wood glue onto the wood and join the edges of 
the boxes, making sure that the handles are on the outside if 
you are using a kit that offers built-in handles. This is an import-
ant step because wood swells as it ages, creating gaps. The 
glue helps solidify corners, ensuring the beehive can last several 
years. It’s common for a hive to remain in good condition more 
than 10 years. 

Step 2: Use a hammer to ensure that all edges are well joined. 
Then attach clamps to the glued box and use a square to make 
sure the corners are perfectly squared.

Step 3: Nail the box together with a basic hammer or with a nail 
gun. You’ll want to make sure there is a nail at each finger joint, 
or about 36 in one brood box. 

Step 4: Once the box is built, paint it with an exterior latex paint 
to protect the wood against the weather. White is the most 

popular color because it helps reflect light, which keeps the 
bee home cool in the summer. Other popular colors include 
pastels, like yellow, green and pink. 

Build the frames 
Step 1: If the kit has a piece (called a “wedge”) that snaps out 
of the top bar, remove it. Then brush wood glue onto the edges 
of the other pieces and stick them together. They should easily 
snap back snugly into place. 

Step 2: Add a piece of foundation to the frame. The foundation 
is where the bees will do their work. They are frequently em-
bossed with small honeycomb shapes that encourage the bees 
to use them. Each cell is the exact size needed for one egg to 
be laid and hatched. Foundations can be made from natural 
wax or plastic. They often have a waxy film on them.

Step 3: Reinstall the wedge, then nail all the sides together. Use 
shorter nails to reinforce the area around the wedge. 

Optional: If you have a frame assembly jig, you can make all 10 
frames at one time. 

Setting up the hive
The Langstroth beehive, which is named after Rev. L. L. Lang-
stroth — the father of American beekeeping and the mind 
behind this still-popular design, is made up of several boxes. 
Each is stacked on the other throughout the season as the bees 
become more productive.

Step 1: Place a “bottom board” on bottom. The bees will fly in 
and out of the hive through this board. When you have a young 
or small colony, you can install an “entrance reducer,” that 
restricts the entry space. This allows the bees to more easily 
protect themselves against intruders, like crickets and mice. 
Bottom boards can be purchased or made from a kit or from 
scratch. 

Step 2: Place one of the brood boxes on top of the bottom 
board. Once you get bees, you will install them in this box. 
The queen bee will lay her eggs in the brood box, and worker 
bees will use it to store pollen and honey that the colony will 
consume.

Step 3: Place an “inner cover” over the brood box. This prevents 
the bees from completely sealing up the box. Place an “outer 
cover” on top of this. There are different types of outer covers. 
The one Charlie Canny uses is called a “telescoping cover.” 

Step 4: Once you have installed bees, the setup is called an 
“apiary.” When the bees have filled the bottom brood box 
about 80 percent full, place another brood box on top. Once 
that box is 80 percent full, top it with a super box, which is 
slightly shorter than a brood box. Continue this process as 
much as needed. Beekeepers harvest honey from super boxes, 
which once full can weigh up to 60 pounds. 

Charlie Canny, Noble Research Institute director of facilities, manages two beehives and is active in the Texoma Beekeepers Association (TOBA), which is supported by the Noble Learning Center. 
Pat Tickel, TOBA president, has been managing bees for 12 years. Canny and Tickel say one of the best parts of beekeeping is the close-knit community of people who come together and help 
each other achieve their goals, whether to sell honey, pollinate crops and flowers, or simply enjoy these fascinating insects.
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Colorful Vegetable Egg Rolls
Yaxin Ge, Ph.D., shares her egg roll recipe, a favorite at the Noble Research Institute for more than a decade.

INGREDIENTS
• 1 package (25-count) spring roll wraps

• 2 eggs

• 1-2 carrots, peeled

• 1/2 pound green cabbage

• Onions (in different colors, such as green, yellow, red 
and white)

• Dark green vegetables of your choice

• 1 small package bean starch vermicelli (also known 
as cellophane or glass noodles)

• Salt, to taste

• Canola oil

• Egg white

Yields: 25 egg rolls

DIRECTIONS
Begin by heating the canola oil in a deep fryer to  
350°F. Set out the spring roll wrappers so that they 
reach room temperature.

Make the filling 
Step 1: Cook noodles in boiling water and set aside. 

Step 2: Wash and chop all vegetables, placing them in 
a large mixing bowl: Julienne slice or grate the carrots. 
Thinly slice the green vegetables and cabbage (Yaxin 
used a second cabbage as her dark green vegetable) 
and onions (Yaxin used one yellow onion and one 
bunch of green onions).  

Yaxin Ge, Ph.D., and Guangming Li, college classmates who married in 1983, learned to make egg rolls while living in the Netherlands before coming to Noble in the early 2000s. They say these 
tasty appetizers are not common in China, but even their Chinese relatives ask them to make egg rolls when they visit. These egg rolls are a favorite among their co-workers, who readily 
buy them up as part of the Noble Research Institute’s 4-H fundraiser. Ge serves as a senior research associate in the laboratory of Larry York, Ph.D., and Li serves as a research associate in the 
Transformation Core.

Step 3: In a lightly oiled frying pan, scramble the eggs. Add 
them to the mixing bowl.  

Step 4: Once the noodles are fully cooked, drain and chop 
them. Add to the mixing bowl.  

Step 5: Stir all prepared ingredients in the bowl until well-
mixed. Add salt to taste. 

Make the egg rolls 
Step 1: Place one spring roll wrapper diagonally on a plate so 
that one corner is closest to you. 

Step 2: Pile 2 to 3 tablespoons of the filling in the bottom cor-
ner. Some of the wrapper should still show around the filling.  

Step 3: Fold the bottom corner over the filling and begin to roll. 
It is important to roll tightly so that the filling does not come 
out of the wrapper during the frying process. About halfway 
up the wrapper, fold the two sides in and continue rolling until 
there is about a half-inch of wrapper showing.  

Step 4: Wash the final, bare end of the wrapper with egg white 
and stick it to the rest of the roll.  

Step 5: Place the egg rolls seam-side down in fryer and let cook 
five to six minutes or until they are golden-brown. Flip them 
over about halfway through cooking. 

Step 6: Place the egg rolls vertically in a paper-towel-lined bowl 
or pan to allow the oil to drain off of them. Once they have 
cooled, enjoy! 

SLICE, DICE AND MIX IT UP
Yaxin Ge says most egg rolls con-
tain finely chopped ingredients, 
but she prefers a slightly thicker 
texture. Any vegetable will do, she 
says. Often she adds black agaric, 
a Chinese mushroom that should 
be soaked in water for two hours 
before use. You can also add meat, 
such as beef, pork or chicken. Sim-
ply slice and stir-fry before adding 
it to the other ingredients.


