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1 . 1  INTRODUCTION
I  was  h i red in  Apr i l  2022  by  the  Gulch Env i ronmental  Foundat ion to  establ ish ,
mainta in ,  and monitor  the i r  beehives  and European honeybee (Apis  mel l i fera)
colonies  located at  Rainmaker  Farm (7500 Year l ing,  B i l l ings ,  Ok lahoma,  36 .503588,
-97 .351307) .   I  was  a lso  to  quant i tat ive ly  compare the  per formance of  the  t radi t ional
Langstroth  h ives  wi th  the  newer  des igned F low h ives .  Th is  report  summarizes  the
act iv i t ies ,  maintenance,  and monitor ing resu l ts  dur ing 2022,  f rom the  date  of  my
hi r ing through Dec 3 1 .  
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1 .2  2022 ACTIVITIES

1 . 1 . 1  BACKGROUND & SETTING
The farm is  located in  north-centra l  Ok lahoma,  just  of f  I -35  roughly  80 mi les  north  of
Oklahoma Ci ty .  The landcover  at  the  farm is  a  mix  of  annual  crops ,  approx imate ly
20 acres  of  most ly  nat ive  grass land,  r ipar ian areas ,  seasonal  creek ,  and two
manmade ponds.   In  2022  roughly  20 acres  of  nat ive  pol l inator  mix  was p lanted
along the  creek ,  and an orchard wi th  roughly  100 t rees  of  a  var iety  of  spec ies  was
establ ished.  

2022  was an extreme drought  in  th is  region of  Ok lahoma,  wi th  no ra in  for  50 days
dur ing the  growing season,  which impacted h ive  product iv i ty .   

Honeybees  were  not  prev ious ly  establ ished at  Rainmaker  Farm,  and 2022  was the
f i rs t  year  they  were  int roduced.  Th is  year  the  Gulch Foundat ion team bui l t  the  h ives ,
establ ished a  locat ion,  obtained nuc leus  co lonies  (NUCs) ,  and then mainta ined the
bees  unt i l  h ibernat ion.  

1 .2.1 COLONY ESTABLISHMENT
Pr ior  to  my h i r ing,  four  h ives  and four  NUCs has  a l ready been ordered.   The
purchased h ives  cons is ted of  2  t radi t ional  Langstroth  h ives  obtained f rom
Beekeeping Etc .  in  Ok lahoma Ci ty  and two F low h ives  purchased f rom F low.  A l l  h ives
were  assembled dur ing a  team bui ld ing even on the  farm immediate ly  pr ior  to
obtain ing the   NUCs.  
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I  worked wi th  Angel  Lance to  choose a  su i table  locat ion for  the  h ives ,  cons ider ing
f lood and wind protect ion,  sun exposure ,  water  access ,  and foraging opportuni t ies .
The main  factors  for  the  locat ion choice  were  f lood and wind protect ion espec ia l ly
wi th  how f lat  and open the  farm was general ly  wi th  the  only  other  potent ia l  spot  for
wind protect ion be ing by  the  creek  bed.  The centra l  locat ion on the  farm for
foraging and water  avai labi l i ty  be ing secondary  concerns .   U l t imate ly ,  we chose an
area on the  crest  of  the  northern  berm of  the  perennia l  pond (F igure  1 ) .  Th is  s i te  i s
forested wi th  mature  t rees ,  wi th  easy  access  to  water  and good sun exposure  (Photo
1) .   
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Figure 1 - Hive Placement Photo 1 - Hive Placement

The h ives  are  east  fac ing and wi l l  be  changing to  south  fac ing th is  spr ing.  The
reason for  th is  i s  s tudies  suggest  i t  prov ides  better  wind protect ion and encourages
better  overwinter ing.  

Each h ive  was painted l ight  b lue  gray  (Photo 2) .  Th is  shade was good because i t
wasn’ t  super  dark  or  l ight ;  which i s  important  because i t  a l lows for  sun heat ing in
the  winter ,  but  not  too much heat  f rom sunl ight  in  the  summer.  The entrance of  each
hive  was painted wi  th  d i f ferent  geometr ic  shapes  wi th  d i f ferent  co lors  (Photo 3) ,  as
th is  a l lows the  bees  to  eas i ly  d is t inguish  between the  h ives  and for  us  to  t rack  and
monitor  the  indiv idual  h ives  as  wel l .  The two Langstroth  h ives  were  ident i f ied  wi th
ye l low chevrons  and purple  t r iangles .  The two F low h ives  were  ident i f ied  wi th  a
green l ine  and an orange l ine .  The co lors  correspond to  the  ident i f icat ion in  the
monitor ing resu l ts .  

I  ret r ieved the  pre-ordered NUCs f rom a suppl ier  near  Ok lahoma Ci ty  on Apr i l  2 1 ,
2022 .  The bees  were  heal thy  and contained t race varroa mites .  
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1 .2.2  HIVE & COLONY MONITORING
Dur ing the  act ive  season,  I  v i s i ted the  h ives  roughly  every  two weeks  in i t ia l ly ,
however  as  the  queening s i tuat ion changed rapid ly  th is  was  changed to  about  once
a week by  about  late  June.  

Dur ing s i te  v is i ts  I  check  for  pr imar i ly  lay ing patterns/  heal th  of  larva and
honeycomb deve lopment .  

Photo 2 - Hive relative placement and entrance color markings
Hive A – Langstroth, Yellow. Hive B – Flow, Green. Hive C – Flow, Orange. Hive D - Langstroth, Purple.   

Photo 3 - Identification Markers on Hive Entrance
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1 .2.3  MONITORING RESULTS
Dur ing se lect  h ive  v is i ts ,  h ives  were  each monitored for  deve lopment  and heal th
throughout  the  warm season (Table  1 ) .  Categor ies  t racked inc luded how many
frames of  wax had been bui l t ,  the  tota l  capped honey f rames current ly  in  a  g iven
hive ,  and how many f rames were  current ly  be ing processed for  honey by  the  bees .  

Moni tor ing t rends  (F igure  2)  showed that  a l l  4  h ives  deve loped f rames of  bui l t  wax at
s imi lar  rates .  As  the  bees  s tart  to  deve lop those  waxed f rames into  honey and
product ion,  those  f rames are  reass igned f rom wax bui l t  to  those  other  categor ies .  By
the  4th  monitor ing v is i t ,  a l l  4  h ives  were  deve loping capped honey f rames.   However
only  the  Ye l low (Langstroth)  and Green (F low)  h ives  cont inued to  mainta in  th is  leve l
of  honey capped f rames.   Both  other  h ives  decreased in  the  number  of  f rames the
remainder  of  the  season.   By  the  4th  monitor ing v is i t ,  a l l  4  h ives  were  deve loping
honey process ing f rames at  a  s imi lar  rate ,  wi th  one F low h ive  (Green)  hav ing
not iceably  h igher  number  of  honey process ing f rames than the  other  three .  Honey
process ing f rames dropped of f  in  the  Langstroth  h ives  by  the  5th  v is i t ,  but  remained
high in  the  F low h ives  unt i l  the  8th  v is i t ,  when the  F low h ive  dropped to  the  same
lower  leve l  of  the  Langstroth  h ives  –  co inc id ing wi th  drought  impacted low nectar
avai labi l i ty .
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After  the  8th  monitor ing v is i t ,  honey process ing f rames in  three  h ives  remained low
and only  the  Purple  (Langstroth)  h ive  substant ia l ly  increased honey process ing
frames for  the  remainder  of  the  season (supplemented at  the  end by  ro l l ing the
Orange (F low)  h ives  f rames into  the  Purple  (Langstroth)  h ive  af ter  the  loss  of  the i r
queen) .   
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1 .2.4  HIVE MAINTENANCE ACTIVITY
This  spr ing I  wi l l  redo a l l  the  nai l s  in  the  wooden f rames dur ing the  spr ing as  they
were  nai led vert ica l ly  instead of  hor izontal ly .  Th is  has  caused the  f rames to  fa l l
apart  when the  h ives  are  inspected,  deny ing the  beekeeper  access  to  parts  of  the
hive .  I  a lso  would recommend we switch to  once a  week  maintenance start ing in
Apr i l  and going unt i l  mid- Ju ly .  Th is  way we wi l l  be  to  do c loser  moni tor ing to  ensure
swarming contro l  and prevent  queening fa i lures .  Th is  wi l l  a lso  g ive  better  data for
h ive  growth.  
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As indicated in  Table  1 ,  dur ing my August  2nd v is i t ,  I  not iced that  honey suppl ies
were  low,  and nectar  f low was min imal  and therefore  recommended supplemental
feeding.   Supplemental  feeding began on September  1s t ,  w i th  the  p lacement  of  sugar
water  in  three- l i ter  internal  feeders .   Supplemental  feeding cont inued at  the  same
amount  wi th  increas ing sugar  concentrat ion unt i l  i t  was  too co ld  to  v is i t  the  h ives  in
October .

1.2.5 COLONY MAINTENANCE ACTIVITY
1.2.5.1 SUPPLEMENTAL FEEDING

The queens  of  a l l  h ives  needed to  be  replaced,  wi th  only  the  orange h ive  re ject ing i ts
queen.   New cordovan and Russ ian queens  were  ordered f rom Lappes  bee supply  in
I l l ino is .   The new queens  were  p laced wi th  the  co lonies  on August  17 th .   I t  was
determined on September  2nd that  the  queen in  Orange (F low)  h ive  d id  not  take,
and th is  h ive  was combined wi th  Purple  (Langstroth)  h ive  (which had low honey
stocks  at  the  t ime) .

1.2.5.2 QUEEN REPLACEMENT

Varroa mites  and h ive  beet les  were  spotted,  but  not  to  the  extent  that  any  t reatment
was warranted.   In  2023 we wi l l  note  the  s tatus  of  paras i tes  at  each h ive  check .   

1.2.5.3 PARASITE

1.2.6 HONEY HARVEST
Honey was not  co l lected th is  year ,  as  there  was not  suf f ic ient  product ion in  these
f ledgl ing h ives  to  both  co l lect  honey and assure  surv iva l  over  winter .   Th is  was
part ia l ly  due to  the  newly  establ ished h ives ,  but  a lso  due to  the  extreme drought
impact ing the  region,  which impacted nectar  producing p lants  and therefore  co lony
establ ishment  and honey product ion.   
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My in i t ia l  impress ion coming into  managing these  h ives  was that  food supply  was
going to  be  an i ssue due to  the  sheer  amount  of  cropland wi th  what  appeared to  be
re lat ive ly  l i t t le  f lower ing p lants  in  the  region overal l .  I  was  and st i l l  am concerned
about  wind speeds  and the  h ives  protect ion,  though luck i ly ,  i t ’ s  been a  re lat ive ly
mi ld  winter .   However ,  my in i t ia l  concerns  of  food avai labi l i ty ,  at  least  in i t ia l ly
proved to  be  wrong as  the  spr ing nectar  f low was extremely  good a l l  across  the
state  inc luding Rainmaker  Farm.  Unfortunate ly ,  these  good condi t ions  d id  not
extend into  the  cr i t ica l  months  of  Ju ly ,  August ,  and October .  With  nectar  f low being
avai lable ,  but  bare ly  enough for  3  h ives .  However ,  the  s i lver  l in ing i s  that  one of  the
queens  d id  not  take,  and I  was  able  to  consol idate  the  2  weakest  h ives  together .  

1 .3  SUMMARY &
RECOMMENDATIONS

recommend in the future keeping hives at  3  wil l  be the way to go unti l  we can
guarantee excel lent  food sources even in a hundred-year drought.  
said ,  th is  year  we were  in  a  pos i t ion to  harvest  f rom al l  h ives  and leave p lenty  to
spare  (wi th  the  condensed h ives  shar ing the  seasons  product ion) .  

One of  my dut ies  was to  compare and contrast  the  t radi t ional  Langstroth  h ives  to
the F low h ives .  I  have establ ished base l ine  monitor ing and col lected the  data for  th is
year .  However ,  th is  year  we cannot  accurate ly  compare these  types  of  h ives  due to
confounding var iables  such as  Afr icanizat ion i ssues ,  queening fa i lures ,  and these
hives  be ing f i rs t  year  h ives  –  so  the  data aren’ t  t ru ly  comparable .  However ,  I  d id
make many qual i tat ive  observat ions  that  wi l l  in form our  monitor ing ef forts  going
forward.  

I  was  a lso  concerned about  Afr icanizat ion (which makes  honeybees  more
aggress ive)  because of  the  region where  the  bees  were  bought .  Af r icanized bees  are
an establ ished problem al l  across  the  southern  U.S . ,  s topping to  the  norther  around
St i l lwater ,  OK.  Most  h ives  to  the  south,  Ok lahoma Ci ty  and espec ia l ly  lower ,  are
Afr icanized wi th  the  except ion of  a  few apiar ies  and beekeepers  who work  real ly
hard at  s tay ing f ree  of  Af r icanized bees .  Two h ives  (Purple  (Langstroth)  and Orange
(F low))  turned out  to  be  real ly  sweet  h ives  that  d id  real ly  wel l  and showed no s igns
of  Afr icanizat ion,  but  these  h ives  were  poor ly  bred in  other  ways  and swarmed rather
quick ly .   The breeding issue has  been reso lved for  a l l  h ive  wi th  the  int roduct ion of
more  fami l iar  genet ic  s tock .  The other  2  h ives  (Ye l low (Langstroth)  and Green (F low))
were  poss ib ly  Afr icanized,  and that  i ssue  was remedied dur ing th is  the  year  as  wel l .
Af r icanized bees  make more  honey as  a  resu l t  of  hav ing h igher  populat ions  dur ing
the producing months .  So,  remedying th is  i ssue  wi l l  make i t  look  l i ke  Green (F low)
and Ye l low (Langstroth)  h ives  produce less  honey in  2023 compared to  2022  even
under  ident ica l  condi t ions .  

I  

Al l  th is  be ing   
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The F low h ives  have two d i f ferent  types  of  f rames in  F low h ives .   F rames in  the
bottom of  the  F low h ive  are  comparable  to  the  Langstroth  h ives ,  and f rames in  the
upper  part  of  the  F low h ive  are  d i f ferent .   The upper  f rames are  a  spec ia l  des ign that
al lows for  the  harvest ing of  honey us ing the  spec ia l  F low mechanisms.   The upper
F low f rames are  th icker ,  and queen bees  are  exc luded f rom the  upper  part  of  the
F low h ive  a lso .   These  d i f ferences  have several  impl icat ions  for  both  use  and
monitor ing.   The th ickness  of  the  upper  f rames means i t  takes  longer  for  the  bees  to
f i l l  them up,  and one upper  f rame is  a  lot  more  honey than one lower  f rame.   As  we
had been just  t rack ing “ f rames”  for  the  compar ison,  and the  upper  F low f rames are
not  comparable  to  the  lower  F low f rames or  the  Langstroth  f rames,  the  t rends  in  the
graphs  are  not  d i rect ly  comparable  th is  year .     

sa id ,  as  we wi l l  descr ibe  be low the  bees  e lected to  leave the  upper  p last ic  F low
frames large ly  unused in  2022;  therefore ,  a l l  h ives  were  essent ia l ly  running on the
bas ic  Langstroth  f rame system with  l i t t le  s t ructura l  d i f ference in  the  act ive
product ion areas  wi th  the  bees .  

For  the  most  part ,  the  bees  d id  not  use  the  th icker  upper  f rames of  the  F low h ives
th is  year  and they  were  not  f i l l ing wi th  honey in  the  same way the  smal ler  lower
f rames were  be ing used.  Th is  problem was not iceable  because of  the  low numbers  of
bees  above the  queen exc luder  work ing on the  f rames.  Th is  lower  number  of  bees
could  be due to  the  use  of  queen exc luders  in  the  F low h ive  des ign and the  bees
avoid ing expending the  ef fort  to  move the i r  body through the  p last ic  queen exc luder
(which takes  several  seconds) .  ) .  F low h ives  have queen exc luders  the  Langstroth
hives  don’ t  need.  The F low h ives  have queen exc luders  so  bee brood wi l l  not  go into
the upper  F low f rames,  because due to  the  mechanics  of  F low h ives ,  the  brood would
be crushed and contaminate  the  honey.  Due to  the  queen exc luder ,  the  bees  might
not  cons ider  the  upper  part  of  the  F low h ive  as  avai lable  space;  therefore ,  the  bees
may dec ide the i r  h ive  i s  too smal l ,  and th is  causes  more  swarming events .  .  We do
not  yet  have any data support ing th is  happening,  but  we are  monitor ing for  i t .

They  wouldn’ t  normal ly  want  to  push up through the  queen exc luder  because of  the
ef fort  i t  takes .  So,  whi le  both  h ive  types  have honey s tores ,  the  honey s tores  are
more l i ke ly  to  cause swarming in  the  F low h ives .  Another  a l ternat ive  scenar io  i s  the
lef tover  honey s tores  (because we d id  not  harvest  any  honey in  2022)  a l low for
greater  populat ion growth in  a l l  h ives  at  the  s tart  of  the  year  2023,  and the  bees
move through the  queen exc luder  of  the  F low h ive  and deve lop the  f rames.

lower Flow frames separately to allow for a more direct  comparison.
N e x t  y e a r  w e  w i l l  t r a c k  u p p e r  a n d

That  be ing

I n  e a r l y  2 0 2 3  w i l l  s u b s t i t u t e  s o m e  m e t a l  q u e e n  e x c l u d e r s  t o  u s e  i n  t h e  F l o w
h i v e s ,  a s  t h e  b e e s  a r e  a b l e  t o  b e t t e r  s q u e e z e  t h r o u g h  t h e  m e t a l  e x c l u d e r s  
because of  larger  gaps as  wel l  as  the  separat ing bars  be ing round instead of  square
al lowing for  less  f r ic t ion when squeez ing through.  
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I  recommend a f rame th ickness  that  a l lows for  9  or  10  f rames (as  in  the  Langstroth
and lower  F low h ives)  to  mainta in  s tandardizat ion so  the  bees  wi l l  work  evenly
across  f rames,  and the  upper  F low h ive  f rames only  a l low for  7  due to  how th ick  the
frames are .  The reason for  th is  recommendat ion for  th inner  f rames i s  the  bees  l i ke  to
work  on mult ip le  f rames at  once.  The mult ip le  f rames a lso  encourage lay ing in  the
frames,  and bees ,  whi le  young,  work  pr imar i ly  on the  f rames they  hatch on.  Th is  a lso
inf luences  use  of  the  larger  F low f rames in  the  upper  box,  because the  bees  are
prevented f rom lay ing,  and therefore  hatching,  on the  th icker  F low Hives  f rames.  I f
we used standard h ives  the  bees  could  lay  in  them at  the  s tart  of  the  season
al lowing for  h igher  product iv i ty .   Bees  don’ t  tend to  f rames they  weren’ t  born  on
pr imar i ly .  So ,  these  upper  f rames would only  be  f i l led  af ter  the  lower  f rames (where
brood can hatch)  are  f i l led.  Therefore ,  the  F low h ive  des ign made i t  very  d i f f icu l t  for
the  bees  to  ef fect ive ly  work  in  a l l  f rames (spec i f ica l ly  the  upper  f rames) ,  and th is
resu l t ing in  low amounts  of  honey on each f rame,  meaning some f rames had to  be
removed to  save space and a l low for  better  heat ing in  the  h ive .  Removing these
frames art i f ic ia l ly  in f lated Purple  h ive ’s  honey s tores ,  but  on the  Green (F low)  h ive
(green)  box two wi th  the  p last ic  f rames was not  touched by  the  bees .  However ,  next
year  th is  i ssue  of  too much space to  heat  l i ke ly  won’t  be  an i ssue for  establ ished
hives .  

Overal l ,  the  F low h ives  d id  wel l  in  the  warm season.  We wi l l  evaluate  co ld  season
performance in  the  spr ing,  to  assesses  i f  the  F low h ives  were  insu lated enough to
protect  the  bees .  

The honeybee co lonies  wi l l  become act ive  again  dur ing late  February  or  ear ly  March
in  2023.At  that  t ime,  I  recommend a more  cons is tent  check ing schedule  to  do better
swarm prevent ion,  once per  week,  espec ia l ly  g iven the  good nectar  f low of  last  year .
A lso ,  the  replacement  of  the  p last ic  F low queen exc luders  wi th  metal  ones .   In  the
year  2023,  I  ant ic ipate  that  we wi l l  have fu l ly  deve loped upper  boxes  and enough
honey f low (hopefu l ly )  to  pul l  honey in  August  leav ing about  50 lbs  per  h ive  for
overwinter ing.   

Note: Report drafted by Zachary Royko with assistance by Dr. Aviva Rossi at the Gulch Foundation 


