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BACKGROUND

BACKGROUND

C en tr al  A sia is one of the  oldest areas o f  h u m a n  c iv iliz a tio n . U z b e k is ta n  is 

h o m e  to  s e v e ra l s ite s  o f  a n c ie n t  i r r ig a te d  a g r ic u ltu re . A rc h e o lo g ic a l  d a ta  in d ic a te  th a t  

by th e  e n d  o f  th e  2nd m il le n n iu m  B C E  in  th e  d e lta  r e g io n  o f  th e  A m u  D a ry a  riv e r, th e  

a g r ic u ltu ra l  c iv i liz a tio n  o f  a n c ie n t  K h o re z m  a lre a d y  h a d  a h ig h ly  d e v e lo p e d  i r r ig a te d  

- g r ic u l tu re  w ith  a c o m p le x  sy s te m  o f  i r r ig a t io n  c a n a ls  a n d  w h e a t  w as  w id e ly  c u lt iv a te d  

Tolsto v  1948, A n d r ia n o v  1969). In  th e  n o r th  a n d  e a s t  o f  th e  F e rg a n a  V alley, w h e re  

те  f e r t i l i ty  o f  th e  so il a n d  a n  a b u n d a n c e  o f  m o u n ta in  r iv e rs  a llo w e d  th e  i r r ig a t io n  o f  

i rg e  a re a s , n u m e r o u s  s to n e  p i t  g ra n a r ie s ,  th a t  c o u ld  h o ld  u p  to  2 t  o f  w h e a t  o r  b a r le y  

••.'ere fo u n d , a lo n g  w ith  g r a in  g r in d e r s  a n d  b ro n z e  s ick le s  (Bernshtam  1951). A lso  a t 

:n e  e n d  o f  th e  2 nd m il le n n iu m  B C E , w h e a t  w as  w id e ly  c u lt iv a te d  in  w h a t  is n o w  th e  S u r- 

-T ian d a ry a  r e g io n  o f  U z b e k is ta n .

T he c u lt iv a tio n  o f  w h e a t fo r  o v e r th o u s a n d s  o f  y e a rs  in  th e  sev ere  c o n d it io n s  o f  C e n -  

tral A sia  h as  p ro d u c e d  w h e a t la n d ra c e s  a d a p te d  to  th e  lo ca l so il a n d  c lim a tic  c o n d itio n s . 

I pically, th e y  a re  c h a ra c te r iz e d  b y  e a rly  m a tu r ity , r e q u ir in g  h e a t  in  th e  la s t p h a se s  o f  d e- 

i ’o p m e n t. D e p e n d in g  o n  th e  e le v a tio n  a t w h ic h  th e y  a re  c u ltiv a te d  a n d  th e  te m p e ra tu re s  

J  m o is tu re  c o n d it io n s  in  th e i r  g ro w in g  seaso n s , th e re  a re  la n d ra c e s  d is t in g u is h e d  b y  

B rought, h e a t, a n d  sa lt to le ra n c e , ab ility  to  w ith s ta n d  h a rd  w in te rs , a n d  p ro d u c in g  f lo u r  

:h  g o o d  flavor, fav o re d  fo r  b re a d  m a k in g . A  c h a ra c te r is t ic  t r a i t  o f  th e  la n d ra c e s  o f  th e  

r u n s ,  fo o th ills , a n d  m o u n ta in o u s  a rea s  is th e  c o a rse n e ss  o f  a ll p a r ts  o f  th e  p la n ts , in  

г a rticu la r, th e  sp ike: th e  g ra in  is t ig h tly  e n c lo se d  b y  th e  le m m a  a n d  p a le a  so  it is d ifficu lt 

th re sh  a n d  th e  a w n  b re a k s  o ff  easily. T h e  c lim a te  o f  C e n tra l  A sia  is n o t  c o n d u c iv e  fo r  

" e d e v e lo p m e n t o f  d a n g e ro u s  a n n u a l  p e s ts  a n d  d iseases; as a re su lt  th e  lo ca l la n d ra c e s  o f  

r e a t  a re  exc lusively  su sc e p tib le  to  th e m  w h e n  c o n d it io n s  d o  fav o r p e s ts  a n d  p a th o g e n s . 

The s tra w  o f  th e  la n d ra c e s  is n o t  s tro n g  a n d  is b r it tle , a n d  u n d e r  in te n s iv e  fa rm in g , p la n t  - 

ngs su ffe r h e a v y  lo d g in g . C e n tra l  A s ia n  w h e a t la n d ra c e s  in  a rea s  w ith  p o o r  ra in fa ll  h av e  

- h e r  p e s t  a n d  d ise a se  to le ra n c e  th a n  d o  la n d ra c e s  f ro m  a rea s  w ith  h ig h e r  p re c ip ita tio n , 

i d th e  sp ik e  fo rm  o f  th e s e  la n d ra c e s  is s im ila r  to  th a t  o f  sp e lt ( Triticum aestivum  ssp. spel-

In th e  h ig h la n d s  o f  C e n tra l  A sia , w h e re  w h e a t c a n  o n ly  b e  c u ltiv a te d  u n d e r  ir r ig a tio n ,

. n T races are  fo u n d  w ith  a d is t in c t  ty p e  o f  e re c t leaves w ith  d e lica te  a u ric le s  a n d  n o  lig u les  

V dachin  a n d  Sh akh m edov  1984).

A d e ta ile d  d e s c r ip t io n  o f  w h e a t e n v iro n m e n ts  in  U z b e k is ta n  a n d  w h e a t p ro d u c t io n  

ir .  i  breeding h is to ry  is p re s e n te d  in  th e  W o rld  W h e a t B o o k , V o lu m e  III  (Kh alikulov  

. in  p ress). In  th e  p a s t, th e  m a in  a rea s  o f  w h e a t p ro d u c t io n  in  U z b e k is ta n  w ere  in  th e
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ra in fe d  fo o th ill  a n d  m o u n ta in  a rea s  w h e re  it is w a rm  e n o u g h  a n d  a n n u a l  ra in fa ll  ex ceed s  

250  m m , th e  m in im u m  re q u ire d  fo r  su s ta in a b le  c u lt iv a tio n  o f  w h e a t. T hese  a rea s  a re  lo 

c a te d  m a in ly  in  th e  w e s te rn , so u th w e s te rn , a n d  n o r th w e s te rn  fo o th ills  o f  th e  T ia n  S h an  

a n d  P a m ir-A la y  m o u n ta in  ran g es . In  th e  S u rk h a n d a ry a  reg io n , th e  p ro d u c t io n  a re a  is 

b o u n d e d  b y  m o u n ta in s  o n  th e  e a s t a n d  to  th e  n o r th  o f  th e  D e n o v  d is tr ic t,  th e n  th e  ran g e s  

re a c h  s o u th  a g a in  c o n s tr ic t in g  th e  p ro d u c t io n  a re a  as it e x te n d s  w e s t in to  th e  K a sh k a d a ry a  

re g io n . T he p ro d u c t io n  a re a  rea c h e s  n o r th  a g a in  a lo n g  th e  e a s t o f  th e  S a m a rk a n d  reg io n , 

a n d  th e n  n o r th e a s t  to  th e  T a sh k e n t re g io n  (Udachin  a n d  Sh akh m edov  1984).



MtECTTVES

OBJECTIVES

The m ain  focus of this project w as th e  id e n tif ic a tio n  o f  w h e a t la n d ra c e s  cu lti-  

c e d  in  U zb e k is ta n . F o r th is  p u rp o s e  a n u m b e r  o f  e x p e d it io n s  to  re m o te  re g io n s  w ere  

.T .m iz e d  to  su rv e y  lo ca l w h e a t p o p u la t io n s  a n d  co lle c t sam p le s . F o r e a ch  sam p le , w e 

- . - r r ib e d  th e  lo ca l a re a  o f  its c u ltiv a tio n , d e te rm in e d  th e  p u rp o s e  o f  its  c u ltiv a tio n , a n d  

. - ; r ib e d  its y ie ld  a n d  b re a d -m a k in g  q u a litie s . T he p ro je c t  w as im p le m e n te d  u n d e r  th e  

c ' i l l  su p e rv is io n  o f  th e  S u b -re g io n a l F o o d  a n d  A g r ic u ltu re  O rg a n iz a tio n  fo r  C e n tra l  

i  FA O -SE C ) in  c lo se  c o o p e ra tio n  w ith  th e  I n te rn a t io n a l  W in te r  W h e a t  Im p ro v e m e n t 

. r a m  ( IW W IP )  re p re s e n te d  b y  th e  In te rn a t io n a l  M a ize  a n d  W h e a t Im p ro v e m e n t C e n -  

■ Л М М У Т ) T u rk e y  office.
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5 VEY AND EXPEDITIONS

SURVEY AND EXPEDITIONS

Preparative studies
T he G a lla -A ra l In s t i tu te  o f  C e re a ls  lo c a te d  in  th e  J izzak h  re g io n  is o n e  o f  th e  o ld es t 

. - - arch  in s ti tu te s  in  U z b e k is ta n  w h e re  p la n t  b re e d in g  s ta r te d  100 y ea rs  ago. W e in te r -  

Ж! ew ed  th e  p la n t  b re e d e r  f ro m  th is  in s ti tu te , M r. N egm at U m irov, o th e r  sc ie n tis ts  as w ell 

is severa l fa rm e rs , h e a d s  o f  a g r ic u ltu ra l  e n te rp r is e s , a n d  o ld e r  m e n  f ro m  re m o te  p a r ts  o f  

:  e k is tan . T he m a in  g o a l o f  th e  in te rv ie w s  w as to  in v es tig a te  th e  g en e tic s , b re e d in g , b a k -  

n an d  te s tin g  q u a litie s  o f  w h e a t la n d ra c e s  a n d  th e i r  p la n t in g  a reas . D u r in g  th is  su rvey , it 

ш . - d e te rm in e d  th a t  th e  g o v e rn m e n t d id  n o t  in v e s t in  seed  p ro d u c t io n  o f  w h e a t la n d ra c e s  

• th e  ra in fe d  a rea s  a n d , th u s , th e  a re a  o f  la n d ra c e s  w as sm a lle r  th a t  it c o u ld  hav e  b e e n . 

1 *. e x p a n s io n  o f  th e  a re a  u n d e r  in te n s iv e  c u ltiv a tio n  w ith  h ig h -y ie ld in g  w h e a t c u ltiv a rs  

is _ :ed  in  th e  r e d u c t io n  o f  th e  a re a  so w n  to  w h e a t lan d ra c e s . T h ese  la n d ra c e s  w e re  o n ly  

fc : * by loca l fa rm e rs  in  th e  re m o te  p a r ts  o f  th e  c o u n tr y  w h e re  c o m m e rc ia l  cu ltiv a rs  w ere  

■M г ro m o te d . M a n y  lo ca l p e o p le  c o n tr ib u te d  to  o u r  w o rk , su c h  as M r. Eshboy K hasanov, 
i  : - :n e r ,  a n d  M r. Tura Nazarov, a lo ca l fa rm er, (F ig . 1) b o th  f ro m  th e  B o y su n  d is tr ic t  

■ :  e S u rk h a n d a ry a  re g io n , a n d  D r. Z oh id  Ziyadullaev, a  fo rm e r  d ire c to r  o f  th e  K a rsh i 

IBS' : л е  o f  G ra in  B re e d in g  a n d  S eed  P ro d u c tio n .

Ц р к  L heat landrace Boboky in the village Pulkhokim of Boysun district with Mr. Tura Nazarov (vil- 
Црг’жгис»: eacher, left) and Mr. Eshboy Khasanov (farmer, right) (N: 38.16484; E: О67.З8905, 1,050 masl)
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Uzbek wheat landraces and old cultivars, identified from a 
literature review, and possible areas where they can be cultivated

U z b e k is ta n  c a n  b e  d iv id e d  in to  fo u r  z o n e s  in  w h ic h  w h e a t p ro d u c t io n  tak e s  p lace:

1. T h e  F e rg an a  V alley  is lo c a te d  in  th e  m o s t  n o r th e a s te rn  p a r t  o f  th e  c o u n tr y  a n d  is 
s u r r o u n d e d  b y  m o u n ta in s . A b o u t 500 ,000  h a  a re  a ra b le  a n d  2 0 0 ,000  h a  o f  th is  is 
so w n  to  w h e a t, p r im a r i ly  R u ss ian  w in te r  b re a d  w h e a t  cu ltiv a rs . In  th is  re g io n  in  
2007 , b re a d  w h e a t c u ltiv a r  M a rs , se le c te d  f ro m  an  o ld  w h e a t la n d ra c e  K zy lk iltik  
( re d  aw n ), a n d  c u ltiv a r  C h illa k i, se le c te d  f ro m  th e  K ra s n o d a r  b re e d in g  m a te ria l, 
w e re  re leased . In  1915, N a v ro tsk iy  id e n tif ie d  15 b o ta n ic a l  v a rie tie s  o f  b re a d  w h e a t 
in  th e  F e rg a n a  Valley, th e  m o s t  f re q u e n t  w ere  meridionale, greacum, a n d  erythros- 
perm um  (Navrotskiy  1915). In  th e  p a s t, th e  F e rg a n a  E x p e r im e n t S ta tio n  re le a se d  
d u r u m  w h e a t c u ltiv a rs  L e u c u ru m  2F a n d  P ro v in c ia le  88-F, b o th  se le c te d  f ro m  lo 
ca l la n d ra c e s . R a in fe d  w h e a t fie lds a re  lo c a te d  in  h illy  a rea s  o f  F e rg a n a  a n d  o n  th e  
C h a tk a l r id g e s  to  th e  n o r th  (g ro w in g  la n d ra c e s  K a y ra k  bu g d ay , A k -R a d i bu g d ay , 
a n d  T a lim  bu g d ay , Fig. 2), w h ile  in  th e  ir r ig a te d  lo w lan d s , w in te r  w h e a t la n d ra c e s  
T ra m a i S afedak , T ra m a i S u rh ak , A k  b u g d a y  (w h ite  w h e a t) , a n d  K zyl b u g d a y  (re d  
w h e a t)  w ere  g ro w n . C u ltiv a rs  lik e  G re a c u m  433, A lb o ru b ru m  22308 , a n d  O sh ish -  

k ay a  w ere  se le c te d  f ro m  lo ca l w h e a t la n d ra c e s .

2. In  th e  tw o  s o u th e a s te rn  reg io n s , K a sh k a d a ry a  a n d  S u rk h a n d a ry a , w h e a t is c u lt iv a t
e d  o n  2 00 ,000  h a  in  ra in fe d  a re a s  a n d  2 0 0 ,000  h a  in  ir r ig a te d  fields. T h is z o n e  d iffers  
f ro m  o th e r  s u b tro p ic a l  a rea s  o f  th e  w o r ld  w ith  its c o n tin e n ta l  c lim a te  a n d  f re q u e n t 
so u th e a s te r ly  w in d  f ro m  A fg h a n is ta n . In  th e  m o u n ta in -z o n e  c o n d it io n s , ir r ig a te d  
w in te r  w h e a t la n d ra c e s  a re  g ro w n , su c h  as K h iv it-S u rh a k  a n d  K h iv it-S a fe d a k  (F ig. 
2), w h ic h  a re  c h a ra c te r iz e d  b y  lo n g e r  v eg e ta tiv e  p e r io d s  r e q u ir in g  m o re  th a n  a 
y e a r  f ro m  so w in g  to  m a tu r ity . In  th e  m id d le  o f  th e  b a s in s  o f  K a sh k a d a ry a  a n d  S u r
k h a n d a ry a  reg io n s , th e  a m o u n t  o f  ra in fa ll  re a c h e s  300 to  450  m m  a y e a r  w h ic h  h as  
e n a b le d  c u lt iv a tio n  o f  ra in fe d  w h e a t fo r  h u n d re d s  o f  years. F a m o u s  d r o u g h t- r e 
s is ta n t c u ltiv a rs  lik e  G re a c u m  283, G re a c u m  289, a n d  E r y th ro s p e rm u m  242 w ere  
d e v e lo p e d  in  th e s e  b a s in s .

3. T h e  lo w er A m u  D a ry a  r iv e r  z o n e  in c lu d e s  th e  K h o re z m  re g io n  a n d  th e  R e p u b 
lic  o f  K a ra k a lp a k is ta n . T he c lim a te  h e re  d iffe rs  f ro m  o th e r  re g io n s  o f  U z b e k is ta n  

b e c a u se  it is lo c a te d  in  a t ra n s i t io n  a re a  b e tw e e n  th e  h o t  d e se r ts  to  th e  s o u th  a n d  
th e  c o ld  s e m i-d e s e r ts  to  th e  n o r th .  H e re  w h e a t c a n  b e  g ro w n  o n ly  u n d e r  ir r ig a te d  
c o n d itio n s . T h e  w in te r  w h e a t c u ltiv a rs  th a t  a re  g ro w n  h e re  p o sse ss  f ro s t  re s is tan ce . 
In  th is  zo n e , th e  so il w a te r  lay e rs  a re  c lo se  to  th e  su rface , le a d in g  to  h ig h  sa lin ity , 
th e re fo re , sa lin ity  to le ra n c e  h a s  b e e n  a p r io r i ty  fo r  w h e a t c u ltiv a rs . C u ltiv a rs  w ere  
s e le c te d  f ro m  la n d ra c e s  su c h  as T o k m a k b a sh , A k  ja y d a ri, K zyl jay d a r i, a n d  Y um - 
a la k  b u g d a y  (F ig. 2) a n d  re le a se d  in  th is  z o n e  w ith  to le ra n c e  to  c o ld  w e a th e r  a n d  
sa lin ity . T he c u ltiv a r  K h iv in k a  h a d  a h ig h  t r a n s p ir a t io n  co e ffic ien t th a t  a llow s to l 
e ra n c e  to  a tm o s p h e r ic  d ro u g h t. T h is c u ltiv a r  w as  ac tiv e ly  in v o lv e d  in  th e  fa m o u s  
S a ra to v  b re e d in g  p ro g ra m  in  R u ss ia  a n d  is in c lu d e d  in  th e  p e d ig re e  o f  im p o r ta n t  
s p r in g  w h e a t v a rie tie s  d e v e lo p e d  in  th e  1950s. In  1916, S.K. K o n d ra s h e v  su rv e y e d
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Figure 2. Wheat landraces of Uzbekistan identified during surveys 
from 1920 to 1950 (Udachin  and Shakhm edov  1984)

w h e a t la n d ra c e s  o f  w h a t is to d a y  th e  K h iv a  d is t r ic t  o f  th e  K h o re z m  re g io n  a n d  
r e p o r te d  w id e  c u ltiv a tio n  u n d e r  ir r ig a t io n  o f  w in te r  w h e a t B u k h a ra  b u g d a y  a n d  
sp rin g  w h e a t Y azlyk b u g d a y  a n d  a c o m p le te  a b se n c e  o f  ra in fe d  w h e a t (Ko n d r a - 
s h e v  1916).

T he n o r th e r n  z o n e  o f  U z b e k is ta n  co v e rs  a w id e  fo o th ill  s tr ip  o f  b e tw e e n  th e  
" ird a ry a  a n d  Z a ra fs h a n  r iv e rs  a n d  in c lu d e s  te r r i to ry  o f  th e  T a sh k e n t, S ird a ry a , Jiz- 
rakh, a n d  S a m a rk a n d  reg io n s . T h e  c lim a te  o f  th is  z o n e  is c h a ra c te r iz e d  b y  m u c h  
r.igher p re c ip ita tio n  th a n  in  th e  th re e  o th e r  z o n e s  ( a ro u n d  280 to  700 m m  p e r  

ear). The main abiotic stress factor comes from spring frosts. A combination of 
w re la tiv e  h u m id i ty  a n d  w in d s  d u r in g  th e  w a rm  p e r io d  o f  th e  y e a r  o fte n  c rea te s  

: e d it io n s  o f  h e a t  w aves. L o ca l w h e a t la n d ra c e s  (A k  bu g d ay , K zyl bu g d ay , S ary  

T gi2 , X d a W u k ,  a n d T \a r d k z y l ,b ig .  X) a re  c h a ra c te r iz e d  b y  th e i r  h i g h  d ro u g h t  
res is tan ce , e a rly  m a tu rity , p ro d u c tiv ity , a n d  w in te r  g ro w th  h a b it. F ro m  th is  zo n e  
rr.anv  c u ltiv a rs  su c h  as P s e u d o tu r ts ik u m  2115, E r y th ro s p e rm u m  5755, V atan , a n d  

reacum 240 o rig in a te d .
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In 2olo we conducted  expeditions to  su rv e y  a n d  co lle c t la n d ra c e s  in  J izzakh , K ash - 

k a d a ry a , a n d  S u rk h a n d a ry a  reg io n s . By q u e s tio n in g  lo ca ls  in  th e  ta rg e te d  a reas , w e d e te r 

m in e d  p o te n t ia l  s ites w h e re  la n d ra c e s  m ig h t b e  g ro w n . D u r in g  th e  e x p e d itio n s , a ro u n d  

200 sp ik es  w e re  c o lle c te d  f ro m  e a c h  fie ld  w ith  la n d ra c e s . I f  sp ik es  f ro m  th e  g ro w in g  p la n ts  

•л ere  n o t  ava ilab le , w e c o lle c te d  2 to  3 kg  o f  s to re d  se ed  f ro m  th e  fa rm e rs . A lto g e th e r, w e 

co lle c te d  o v e r 50 sam p le s , b u t  o n ly  24  o f  th e m  w ere  k e p t, r e p re s e n tin g  d iffe re n t la n d ra c e s  

_nd a re a s  (A n n e x  1). T h e  re m a in in g  c o lle c tio n s  w e re  d is c a rd e d  b e c a u se  th e y  w ere  d u p li-  

; a:es o f  o th e r  access io n s  f ro m  n e ig h b o r in g  fie lds o r  fa rm e rs . M a n y  access io n s , o th e rw ise  

te re n t, h a d  b e e n  g iv en  th e  sa m e  n a m e s  b y  th e  g ro w ers . In  o rd e r  to  d e sc r ib e  th e  d iv e r - 

г.- o f  th e  la n d ra c e s  a n d  d is t in g u is h  th e m , w e c o n d u c te d  m o rp h o lo g ic a l  d e s c r ip tio n s  o f  

. e c ted  sp ik es  a n d  m a tc h e d  th e m  to  th e  b o ta n ic a l  v a r ie ty  d e s ig n a tio n s  as u s e d  b y  Va v i- 
: 1966) a n d  re c e n tly  in te rp re te d  b y  Z uev  e t al. (2013) (T able  1). T h e  m a jo r ity  o f  th e

. : races w ere  c la ssified  as e ith e r  b o ta n ic a l  v a r ie ty  greacum  (w h ite  g lu m e , a w n e d , a n d  

* :e g ra in )  o r  erythrosperm um  (w h ite  g lu m e , a w n e d , a n d  re d  g ra in ) . F o u r  w h ite -g lu m e d

Table 1. Spike and grain characteristics of the main botanical varieties of Triticum  
aestivum  ssp. aestivum  and T. turgidum  ssp. d u ru m  (Zuev et al. 2013)
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la n d ra c e  c o lle c tio n s  h a d  a m ix tu re  o f  sp ik es  w ith  r e d  g lu m e s  n o t  e x c e e d in g  16% . C o m p a c t 

o r  c lu b - ty p e  sp ik es  w e re  p re s e n t  in  tw o  la n d ra c e  co lle c tio n s .

D u r in g  o u r  firs t t r ip  to  J izzak h  re g io n  o n  17-18 Ju ly  2010 , w e c o lle c te d  la n d ra c e s  in  

th e  G a lla -A ra l d is tr ic t,  w h ile  in  th e  B a k h m a l d is tr ic t,  w h e a t  d id  n o t  re a c h  m a tu r i ty  d u e  

to  its  h ig h e r  e lev a tio n . M a n y  fa rm e rs  g re w  c u ltiv a r  S u rk h a k  o r ig in a tin g  f ro m  a b re e d in g  

p ro g ra m  in  n e ig h b o r in g  T a jik is tan  a n d  c u ltiv a rs  o f  lo ca l b re e d in g  p ro g ra m s  fo r  w h e a t 

p ro d u c t io n  u n d e r  ra in fe d  c o n d itio n s . T h e  fa rm e rs  w e re  sa tis fied  w ith  th e  y ie ld  a n d  w h e a t 

q u a lity  b a s e d  o n  th e  re sp o n se s  to  th e  su rvey . H o w ev er, th e re  w as n o  u n ifo rm ity  a n d  th e  

c ro p  w as  o fte n  a m ix tu re . W e e d  c o n ta m in a t io n , e sp ec ia lly  w ild  barley , is w id e sp re a d . A l

m o s t  a ll th e  su rv e y e d  fa rm e rs  w h o  c u ltiv a te d  m o d e r n  c o m m e rc ia l  c u ltiv a rs  w a n te d  to  im 

p ro v e  th e i r  g ra in  qu a lity . T h ey  a re  re a d y  to  a llo ca te  th e  la n d  a n d  m u lt ip ly  new , im p ro v e d , 

o r  o ld  c u ltiv a rs .
T he s e c o n d  tr ip  to o k  p lac e  2 0 -2 2  Ju ly  2010  b e g in n in g  in  th e  K a sh k a d a ry a  reg io n . In  

Y ak k ab o g  d is tr ic t,  in  ra in fe d  a n d  s e m i-d e s e r t  c o n d it io n s , fa rm e rs  c u ltiv a te d  tw o  la n d ra c 

es: K zyl b u g d a y  a n d  K o ra k ilt ik  (b la c k  aw n ). H o w ev er, b o th  la n d ra c e s  h av e  m ix tu re s  f ro m  

o th e r  la n d ra c e s . W h e a t  m a tu re s  in  Ju n e  in  th e se  a rea s  a t e le v a tio n s  o f  550  to  600  m asl. T he 

e x p e d it io n  c o n tin u e d  in  th e  fo o th ill  a rea . M a n y  fa rm e rs  cu ltiv a te  lo ca l la n d ra c e s  o n  th e i r  

o w n  fie lds u p  to  o n e  h e c ta re . S ince  in  th e se  a rea s  w h e a t is p la n te d  in  th e  sp r in g , w e c o u ld  

n o t  co lle c t m a tu re  sp ik es  f ro m  th e  fie lds, a n d  to o k  l - t o - 2-k g  sam p le s  o f  se ed  sav ed  b y  th e  

fa rm e rs  f ro m  th e i r  la s t y e a r ’s h a rv e s t.

W e su rv e y e d  fie lds in  th e  h ig h la n d  a re a s  o f  Y ak k ab o g  a n d  K a m a sh i d is tr ic ts  o f  th e  

K a sh k a d a ry a  re g io n , w h e re  w h e a t is c u ltiv a te d  u n d e r  r a in fe d  c o n d it io n s . K zyl b u g d a y  is 

th e  m o s t  f re q u e n tly  c u ltiv a te d  la n d ra c e  in  th e s e  a rea s  c o m p a re d  to  K o ra k ilt ik  a n d  T uyat- 

ish  (ca m e l te e th )  lan d ra c e s . H o w ev er, its  p ro d u c t io n  h a d  b e e n  re d u c e d  b e c a u se  o f  low  

p ro d u c tiv ity . W e a lso  fo u n d  a few  ‘n a m e le ss ’ la n d ra c e s  s im ila r  to  K zyl b u g d a y  o r  r e p re 

se n tin g  m ix tu re s  o f  d iffe re n t lan d ra c e s . T h ese  n a m e le ss  w h e a t la n d ra c e s  w e re  c o lle c te d  fo r  

id e n tif ic a tio n  o f  la n d ra c e  ty p e  a n d  p o ss ib le  m o le c u la r  g e n e tic  an a ly ses . A lto g e th e r, in  th is  

a rea , la n d ra c e s  w e re  g ro w n  o n  150 to  170 h a  w ith  y ie ld s  o f  1.5 to  2.0 t /h a .

Figure 3 Fields with landrace Kzyl bugday near Gumatak village, Boysun district 
(N: 38.35986; E 067.07070, 2,174 masl)
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In th e  th ir d  tr ip , c o n d u c te d  n e a r  th e  e n d  o f  A u g u s t 2010 , w e v is ite d  th e  P u lk h o k im , 

_ ba, G u m a ta k , a n d  K u rg a n c h a  v illages, B o y su n  d is tr ic t,  o f  th e  S u rk h a n d a ry a  reg io n . 

T ' . la n d ra c e s  fo u n d  w ere  m a in ly  K zyl bu g d ay , B oboky , a n d  K a y ra k ta sh . T he v illag e  o f  

- - .nok im  is lo c a te d  n e a r  th e  d is t r ic t  c e n te r  w h e re  th e  c o m m e rc ia l  c u ltiv a rs  S u rk h a k  a n d  

7. г c h a r  (ea rly  m a tu r in g )  a re  m a in ly  g ro w n . B u t, K zyl b u g d a y  a n d  B o b o k y  la n d ra c e s  are  

с .  m a te d  in  h ig h la n d  fields.

ik e  D u o b a  a n d  K u rg a n c h a  v illag es  a re  lo c a te d  a t 2 ,100  to  2 ,200  m as l a n d  a re  35 to  40 

t  ro m  th e  B o y su n  d is t r ic t  cen te r. T h e  v illag e rs  a re  p r im a r i ly  e n g a g e d  in  p ro d u c t io n  o f  

i: . c o c k  a n d  a lfa lfa  se ed s  as w ell as w h e a t. F a rm e rs  tra d i tio n a l ly  g ro w  la n d ra c e s  su c h  as 

5  r <y, K zyl b u g d ay , K a y ra k ta sh , a n d  K o ra k ilt ik  in  s m a lle r  fie lds ( a ro u n d  1 to  2 h a ) , b u t  

■  r . :  la rg e r  fie lds, th e y  g ro w  c o m m e rc ia l  w h e a t c u ltiv a rs  su c h  as In te n s iv n a y a  a n d  K ras- 

зпс' co p a d sk a y a . In  th a t  re g io n , f a rm e rs  s ta r t  g ro w in g  w h e a t in  M a rc h  a n d  h a rv e s t  a t th e  

e* o  : :  A ugust. A  y ie ld  o f  2 t /h a  is c o n s id e re d  average . G u m a ta k  v illag e  is a t a h ig h e r  ele- 

M  n. O n e  fam ily  h e re  h a s  c u ltiv a te d  th e  K zyl b u g d a y  la n d ra c e  fo r  m o re  th a n  100 y ea rs , 

n  ; :  c h a n g in g  to  o th e r  v a rie tie s  (F ig . 3).

I c r in g  th e se  th re e  2010  e x p e d it io n s  to  re m o te  re g io n s  o f  U z b e k is ta n , w e c o lle c te d  

*- ~ r  .es o f  lo ca l w h e a t  la n d ra c e s  su c h  as B oboky , K zyl bu g d ay , K o ra k iltik , T u y a tish , a n d  

л : W e le a rn e d  th a t  Jay d ari b u g d a y  a n d  K al b u g d a y  w ere , in  fac t, m o d e r n  c o m m e rc ia l

juz its w h ic h  h a d  b e e n  r e n a m e d  b y  lo ca l fa rm ers .
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The pu rpo se  of these  e x ped it io n s  w as to  c o n tin u e  o b s e rv a tio n  o f  th e  s ta tu s  o f  

w h e a t la n d ra c e s  c u ltiv a te d  in  S u rk h a n d a ry a , K a s h ra d a ry a , a n d  J izzak h  re g io n s  to  d e te r 

m in e  th e i r  a p p ro x im a te  a rea , c a r ry  o u t  p h e n o lo g ic a l o b se rv a tio n s , e v a lu a te  th e  d e g re e  o f  

c o n ta m in a t io n  o f  la n d ra c e s  w ith  o th e r  cu ltiv a rs , a n d  e s tim a te  th e  re s is ta n c e  o f  la n d ra c e s  

t э d iseases , p e s ts , a n d  a b io tic  s tre sses . W e a lso  g re w  th e  la n d ra c e s  c o lle c te d  in  2010  in  th e  

e x p e rim e n ta l fie lds a t th e  G a lla -A ra l In s t i tu te  o f  C e re a ls  fo r  m a k in g  c ro sse s  w ith  c o m m e r-  

; : d  v a rie tie s  fo r  b re e d in g  p u rp o s e s  as w ell as fo r  p ro d u c in g  c lean  se e d  o f  e a ch  a c ce ss io n  in  

- J e r  to  r e tu r n  th e m  to  fa rm ers .

In  M a y  2 0 1 3 , w e o rg a n iz e d  a n  e x p e d it io n  to  th e  r a in f e d  a re a s  o f  B a k h m a l a n d  G a l-  

. A ra l d is t r ic ts  in  th e  J iz z a k h  re g io n . In  th e  G a lla -A ra l  d is t r ic t ,  m a in ly  c o m m e rc ia l  

с .  ' a rs  su c h  as S u rk h a k , T e zp ish a r, K ra s n o v o d o p a d s k a y a , a n d  In te n s iv n a y a  w e re  cu l-  

т ч . i .  In  Y o n b o sh  a n d  M u z b u la k  v illag es , la n d ra c e s  A k  b u g d a y  a n d  G re a c u m  w ere  

д й гт  ^-.ed. T h ese  la n d ra c e s  w e re  v e ry  s im ila r  to  e a c h  o th e r , b u t  d iffe re d  m o rp h o lo g ic a lly  

rn  m e  ea sily  id e n tif ia b le  c o m m e rc ia l  c u ltiv a rs . F a rm e rs  in  th e s e  a re a s  p re fe r  to  p la n t  

sbe  h r ;T races  b e c a u s e  o f  th e i r  la rg e r  g ra in  s ize , w h ite  flo u r, a n d  h ig h  b re a d -m a k in g  

ШШ.: . i th  lo n g e r  s h e lf  life. W e o b s e rv e d  w e e d s  a n d  s o m e  c ro p  d a m a g e  b y  y e llo w  r u s t

n  ■ - - w h e a t-g ro w in g  a reas .

7ne  se c o n d  e x p e d it io n  w as to  th e  A ltin sa y  d is t r ic t  o f  th e  S u rk h a n d a ry a  re g io n  a t th e  

c  : f  Tuly 2013. W e v is ite d  L u k a  v illage , a t 1,300 m asl, a n d  V a k h sh  v illage , a t 1,400 m ask  

я  . se v illages, w e c o n d u c te d  a su rv e y  o f  lo ca l g ro w e rs  o n  th e  c u lt iv a tio n  o f  w h e a t a n d  

attar w r - .  T he m a in  w h e a t la n d ra c e  c u ltiv a te d  h e re  w as  K zyl b u g d a y  w ith  a n  av erag e  

p a l e  i t  1 : : ha. W h ile  m o s tly  h a n d -s o w in g  a n d  h a n d  h a rv e s t in g  a re  p ra c tic e d , th e re  are  

Явят  a i _. he ids a ro u n d  20 h a  w h e re  h a rv e s t  is d o n e  b y  c o m b in e .

" b e  am  : s e d it io n  w as o rg a n iz e d  in  S e p te m b e r  2013  to  U z u n  a n d  S ariaz iy a  d is tr ic ts  

fitaOELi - ; a reg io n . T h ese  d is tr ic ts  b o r d e r  w ith  T a jik is ta n  a n d  a re  lo c a te d  a t 1,600 

JU I и,- ж. Г ~ :s reg io n  is m a in ly  e n g a g ed  in  a n im a l h u s b a n d ry . T he w h e a t la n d ra c e s  

p g iT  -.TMtiig- - ... ere P a sh m a k , K zyl bu g d ay , a n d  K h iv it in  sm a ll fie lds u p  to  a h e c ta re  

К йкк e r e c  .  s sw in g  t im e  o f  K h iv it b e g in s  in  Ju n e  o r  Ju ly  o f  o n e  y e a r  a n d  it is h a r-  

t . *  « н е . L  r  s im e tim e s  A u g u s t o f  th e  n e x t  year. T his la n d ra c e  d iffe rs  f ro m  o th e r  

ЙММнвав r  . tc e lle n t q u a li ty  o f  b re a d  m a d e  f ro m  it a n d  its  re la tiv e ly  h ig h  y ie ld , 

« и : _ >*. • _ • a n d  m o s t  im p o r ta n tly , ex c e lle n t w in te r  h a rd in e s s . T he lis t o f  th e  

m l e c t  1 13 is p re s e n te d  in  A n n e x  1. T h e  m a in  p laces  o f  w h e a t la n d ra c e  

Й Ш м ж  i i r  ‘ - 1 m e  in  U z b e k is ta n  a re  sh o w n  in  Fig. 4.
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Figure 4. The main locations of wheat landrace cultivation in Uzbekistan (red dots)
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CHARACTERISTICS OF COMMERCIAL 
CULTIVARS AND LANDRACES 

COLLECTED FROM FARMERS’ FIELDS

In  m any  spring  w heat  areas o f  U zb ek is tan , th e  c o m m e rc ia l b re a d  w h e a t cu ltiv a r  Sur- 
khak is g ro w n . It w as re leased  in  th e  1940s as a se lec tio n  f ro m  a lan d race . It is re la tive ly  to le r 

an t to  d ro u g h t a n d  h ig h  tem p e ra tu re . Its sp ike  h as  aw ns, w h ite  g lu m es w ith o u t p u b escen ce , 

a n d  red  g ra in , m a tc h in g  th e  erythrospermum  b o ta n ic a l v a rie ty  ch a rac te ris tic s . A w ns are  

ro u g h , sligh tly  d iv e rg e n t at th e  b ase , th ic k e n ed , b rittle , a n d  o f  m e d iu m  len g th . P la n t h e ig h t 

ranges f ro m  110 to  140 cm . It is re s is ta n t to  sh a tte rin g , d ifficu lt to  th re sh , a n d  n o t  re s is tan t 

to  lo d g in g . G ra in s  a re  e g g -sh ap ed , glassy, a n d  large  w ith  a 1 ,0 0 0 -k ern e l w e ig h t o f  u p  to  50 g. 

I: is c u ltiv a ted  in  a reas  w ith  g ro w in g  seaso n s  o f  210  to  240 days. W in te r  h a rd in e ss  is w eak , 

ru t  in  th e  c o n d itio n s  o f  U zb ek is tan , it h o ld s  u p  w ell in  w in ter. Its b re a d -m a k in g  q u a lity  is 

ro o d . In  y ears  w ith  o p tim a l c o n d itio n s , y ie ld  reach es  3 t /h a . O n  m a n y  fa rm s, p la n tin g s  o f  

‘.h is  cu ltiv a r  w ere  h ig h ly  m ix e d  a n d  im p u re . It is m a in ly  p la n te d  in  large  co o p e ra tiv e  fa rm s 

. r d  in  m a n y  sm a ll p riv a te  fa rm s  lo ca ted  close to  th e se  large  farm s.

B read  w h e a t la n d ra c e  K zyl bugd ay ( re d  w h e a t)  is g ro w n  o n  sm a ll fa rm s  in  re m o te  

ire a s  o f  th e  c o u n tr y  f ro m  1,500 u p  to  2 ,500  m ask  In  aw n , g lu m e , a n d  g ra in  c o lo r  c h a ra c -  

. 'is t ic s , it m a tc h e s  b o ta n ic a l  v a r ie ty  erythrospermum. It is re la tiv e ly  ta ll  a t 120 to  140 cm  

■ weight a n d  h ig h -y ie ld in g . In  y e a rs  w ith  o p tim a l c o n d it io n s , y ie ld  re a c h e s  3.5 t /h a .  G ra in  

-ed  a n d  la rg e  w ith  a 1 ,0 0 0 -k ern e l w e ig h t o f  55 to  60 g. S pikes a re  lo n g , u p  to  14 cm , w ith  

. ns o f  m e d iu m  le n g th . In  th e  e n v iro n m e n ta l  c o n d it io n s  o f  U z b e k is ta n , th is  la n d ra c e  is 

w r.te r ha rd y , b u t  n o rm a lly  it is so w n  in  sp r in g  in  th e  m id d le  o f  M a rc h  a n d  h a rv e s te d  in  

-c a s t . T he g ro w in g  se a so n  fo r  sp r in g  so w in g  re a c h e s  140 to  150 days.

A n o th e r  c o m m o n  b re a d  w h e a t la n d ra c e  is A k bugd ay (w h ite  w h e a t) , in  so m e  a r- 

. ca lled  G re a c u m , w ith  w h ite  g lu m e s , w h ite  aw n s, a n d  w h ite , re la tiv e ly  la rg e  g ra in s  

A  0 -k e rn e l w e ig h t o f  45 to  48 g) m a tc h in g  th e  c h a ra c te r is tic s  o f  b o ta n ic a l  v a r ie ty  grea- 
P lan t h e ig h t  is 95 to  100 c m  a n d , u n d e r  r a in fe d  c o n d it io n s , it  d o e s  n o t  lo d g e . T h is 

a  ■ c race  is m a in ly  fo u n d  in  th e  K a m a sh i d is t r ic t  o f  th e  K a sh k a d a ry a  re g io n  a n d  in  th e  

I i -A ral d is t r ic t  o f  th e  J izzak h  reg io n . T he la n d ra c e  is w ell c o n se rv e d , m o rp h o lo g ic a lly  

■ f c ' . ely  h o m o g e n e o u s , a n d  h a s  g o o d  b a k in g  q u a lity . In  y ea rs  w ith  o p tim a l c o n d it io n s , 

p e  :  reach es 3 t /h a . S tra w  is v e ry  d e lica te , h ig h ly  p r iz e d  as a  b u ild in g  m a te r ia l  fo r  f in ish -  

x  . - e in sid e  o f  h o u se s , a n d  a lso  u s e d  as a n im a l fo d d er.

-- _d w h e a t la n d ra c e  B oboky, m o rp h o lo g ic a lly  s im ila r  to  K zyl b u g d ay , m a tc h in g  b o -  

т и  . - v a rie ty  erythrospermum, is f o u n d  m a in ly  in  th e  m o u n ta in o u s  a re a s  o f  th e  s o u th e rn  

o f  th e  c o u n try . I t is v e ry  ta ll, 150 to  160 cm . T he s te m  is so lid  a n d  u n d e r  ra in fe d  

x a  . n s d o e s  n o t  lo d g e . T he sp ik es  a re  large , g ra in s  a re  red , la rg e , a n d  o b lo n g . T h is 

Йи*Сг-_г is m o rp h o lo g ic a lly  h o m o g e n e o u s , h a s  g o o d  qu a lity , a n d  h ig h  y ield .
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B re a d  w h e a t la n d ra c e  K ayraktash is re la tiv e ly  ra re . I t fits th e  c h a ra c te r is tic s  o f  b o 

ta n ic a l  v a r ie ty  greacum. It h a s  w h ite , glassy, m e d iu m -s iz e d  g ra in s  a n d  h a s  v e ry  g o o d  

b re a d -m a k in g  qua lity . It is o f  m e d iu m  h e ig h t  a n d  to le r a n t  to  lo d g in g  ev en  u n d e r  i r r ig a 

tio n . T h e  sp ik es  a re  m e d iu m  sized , w ith  w h ite  g lu m es.

D u r u m  w h e a t la n d ra c e  K orak iltik  is ra re  a n d  h a s  lo n g , b la c k  aw n s a n d  sm a ll sp ikes 

a n d  is re la tiv e ly  c o m p a c t  c o m p a re d  to  o th e r  la n d ra c e s . I t fits th e  c h a ra c te r is tic s  o f  b o ta n 

ica l v a r ie ty  affine. A c c o rd in g  to  th e  g ro w e r su rv e y  resu lts , th is  la n d ra c e  u s e d  to  b e  w idely  

c u ltiv a te d  in  th e  ra in fe d  a re a s  o f  th e  K a sh k a d a ry a  re g io n  a n d  h a d  g o o d  q u a lity  a n d  h ig h  

y ield s. U n fo rtu n a te ly , it is n o w  o n ly  fo u n d  as a  c o n ta m in a n t  w ith  o th e r  la n d ra c e s .

B read  w h e a t la n d ra c e  Tuyatish is v e ry  ra re , g ra in  is la rge , p la n ts  a re  ta ll, b u t  it d iffers  

f ro m  h o w  th e  la n d ra c e  is d e s c r ib e d  b y  o ld  p e o p le , m a tc h in g  n o w  th e  c h a ra c te r is tic s  o f  b o 

ta n ic a l  v a r ie ty  erythrospermum. A c c o rd in g  to  th e  s u rv e y e d  g ro w ers , th is  c u ltiv a r  w as v e ry  

h ig h -y ie ld in g  w ith  c o a rse  g ra in s , h a d  a g o o d  b a k in g  q u a lity , b u t  w as so w n  in  sm a ll a reas, 

m a in ly  in  p r iv a te  h o u se h o ld s .

A m o n g  o u r  c o lle c te d  sa m p le s  w e c a m e  ac ro ss  sev era l w ith o u t  n a m e s . T h is m a y  be  

b e c a u se  p e o p le  d id  n o t  p a y  a tte n tio n  to  th e m  o r  p e rh a p s  e a ch  year, th e y  se le c te d  a n d  p r o p 

a g a te d  w h a t th e y  lik e d  fo r  th e i r  o w n  n e e d s  w ith o u t  c o n s id e r in g  a n y  re la tio n s h ip  to  w h a t 

o th e rs  re g a rd  as n a m e d  la n d ra c e s . O fte n  la n d ra c e s  w e re  g iv en  n a m e s  o f  c o m m e rc ia l  cu lti-  

v a rs  su c h  as M u s lim k a , K ra sn o v o d o p a d sk a y a , In te n s iv n a y a , S u rk h a k , a n d  so  o n . H ow ever, 

th e y  d o  n o t  m a tc h  th e  m o rp h o lo g y  o f  th e  c o m m e rc ia l  c u ltiv a rs  w h o se  n a m e  th e y  w ere  

g iv en , so  m o re  th o ro u g h  an a ly ses  a re  n e e d e d  to  d e te rm in e  w h a t th e y  are.

In  su m m a ry , w e fo u n d  th a t  in  th e  J izzak h  re g io n , w h ite -g ra in e d  w h e a t la n d ra c e s  w ere  

p re fe rre d , w h ile  in  th e  S u rk h a n d a ry a  re g io n , m a in ly  re d -g ra in e d  w h e a t  la n d ra c e s  w ere  

g ro w n . In  K a sh k a d a ry a  re g io n , b o th  w h ite -  a n d  r e d -g ra in e d  w h e a ts  w e re  c u ltiv a te d . D e 

sp ite  s u p e r io r  b re a d m a k in g  q u a lity  o f  th e  lan d ra c e s , a b se n c e  o f  a seed  p ro d u c t io n  sy stem  

lead s  to  th e  g ra d u a l  d e c re a se  o f  th e i r  a re a  ev en  th o u g h  m a n y  fa rm e rs  p re fe r  to  c u ltiv a te  

th e m  fo r th e i r  h o m e  n e e d s .
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In  a d d it io n  to collecting  w heat  la n d r a c es , w e so u g h t to  c la rify  la n d ra c e  g ro w - 

ng  c o n d itio n s , in situ  o r  o n  fa rm , a n d  d e te rm in e  w h o  c u ltiv a te s  th e m  a n d  w hy. F o r  th is  

; _ rp o se  w e c a r r ie d  o u t  a s o c io -e c o n o m ic  su rv e y  d e v e lo p e d  b y  IW W IP  in  T u rk e y  fo r  a 

- .a tio n a l la n d ra c e  in v e n to ry  (A n n e x  2). W e b e g a n  in  th e  G a lla -A ra l d is t r ic t  o f  th e  Jiz- 

ik h  re g io n  w h e re  th e  G a lla -A ra l In s t i tu te  o f  C e re a ls  is lo ca ted . T he m a jo r ity  o f  U zb ek  

w h e a t b re e d e rs  u s e d  to  w o rk  a t th is  in s ti tu te . D u r in g  th e  1920s a n d  1930s m a n y  w h e a t 

. _ ’tiv a rs  w ere  g e n e ra te d  h e re  d e r iv in g  f ro m  lo ca l w h e a t  lan d ra c e s . T he to ta l  a rab le  a re a  in  

- h a -A ra l d is t r ic t  is a b o u t  7 ,000  h a  w ith  1,000 h a  o f  w h e a t  g ro w n  m a in ly  u n d e r  ra in fe d  

. e d itio n s . C u ltiv a r  S u rk h a k  a n d  la n d ra c e  A k  b u g d a y  a re  th e  m a in  w h e a ts  cu ltiv a te d . T he 

. .  reage o f  in d iv id u a l  fa rm s  is re la tiv e ly  large , re a c h in g  100 ha . A m o n g  th e  fa rm e rs  w as 

A m a n o v  K husan f ro m  Y o n b o sh  v illag e  w h o  h a d  300 h a  o f  la n d  a n d  m a in ly  c u ltiv a te d  

S . - ■ rak  w h e a t u s in g  m a c h in e ry . In  a n e ig h b o r in g  fa rm , th e  A k  b u g d a y  la n d ra c e  w as cu l- 

f c r . e d  o n  10 h a  a n d  y ie ld  re a c h e d  3 t /h a . T he q u a li ty  o f  th is  w h e a t w as h ig h e r  th a n  o th e r  

« . la n d ra c e s  c o lle c te d  b y  us. T h is v illag e  o f  600  p e o p le  a n d  120 fam ilie s  is n o t  fa r  (25 

- о т  th e  to w n  o f  G a lla -A ra l.

a z b u la k  v illage  is lo c a te d  in  th e  m o u n ta in s , 50 k m  aw ay  f ro m  th e  d is t r ic t  cen te r, 

Sat - m al v illage  (B a k h m a l d is tr ic t, J izzak h  re g io n ) , w ith  1,500 re s id e n ts  (300  fam ilies). 

H ere. 'e v e n  fa rm e rs  g ro w  w h e a t o n  800  h a , b u t  so m e  a lso  cu ltiv a te  w h e a t  la n d ra c e  A k  

к и . ; - o n  1 to  2 h a  fo r  th e i r  o w n  n e e d s . W e su rv e y e d  10 v illag es  in  th a t  re g io n  a n d  fo u n d  

H at . _ ,:iv a r S u rk h a k  a n d  la n d ra c e  A k  b u g d a y  w ere  th e  m a in  w h e a ts  c u ltiv a ted .

5 . fo u n d  th e  m a jo r ity  o f  w h e a t  la n d ra c e s  g ro w n  in  tw o  d is tr ic ts  (Y akkabog  a n d  K a- 

t is "  th e  K a sh k a d a ry a  re g io n  in  th e  m o u n ta in s  a n d  fo o th ills . In  th e  fo o th ill  v illage  

i  Si: ruz  (Y akkabog  d is tr ic t) ,  la n d ra c e  K o ra k ilt ik  w as c u ltiv a te d  in  sm a ll fields. T h ere  

к  I : fam ilies w ith  550  re s id e n ts  in  th is  v illag e  w ith  o n e  sch o o l, o n e  p r iv a te  m ill, a b o u t 

J K  i  o f  a rab le  la n d  in c lu d in g  1,000 h a  o f  ir r ig a te d  la n d . A b o u t 500 h a  o f  w h e a t  a re  

<шЛш . :  e J  u n d e r  ra in fe d  c o n d itio n s . T h e re  are  tw o  sm a ll v illages, T e rak li a n d  G u ld a ra , in  

i l e  т а  _ i in  a rea s  o f  th is  d is tr ic t. In  th e  v illage  G u ld a ra , th e re  a re  300 fam ilies , a sch o o l, 

b .  a n d  'e v e ra l  t ra c to rs . T he m a in  a c tiv ity  o f  th e  v illag e  is fo re s try  a n d  w h e a t la n d ra c e s  

auib - :ed  fo r  fa rm e rs ’ n e e d s  o n  sm a ll fie lds. W e fo u n d  so m e  la n d ra c e s  w ith  n a m e s  o f  

«ийзгк- '  . 'k h a k ,  K ra sn o v o d o p a d sk a y a , a n d  S a n z a r-4  a n d  a few  w ere  n a m e less , m o s t  o f  

- r  n o lo g ica lly  w e re  s im ila r  to  th e  o ld  la n d ra c e  A k  bu g d ay . In  th e  h ig h  m o u n ta in  

r . K am ash i d is tr ic t, th e re  a re  sev era l sm a ll v illag es  c u ltiv a tin g  ra re  lan d ra c e s , 

в  _ a tish  a n d  K zyl bu g d ay , a n d  n a m e le ss  la n d ra c e s  a n d  m o d e r n  c u ltiv a rs  K ra sn o -  

iv a  a n d  S an za r-4 . In  a d d it io n  to  w h e a t, th is  v illag e  a lso  cu ltiv a te s  b a r le y  as a 

: c h ic k -p e a , a n d  safflow er a n d  o th e r  o il c ro p s .

■М ' - i  3 5 -k m  d is ta n c e  f ro m  th e  c e n te r  o f  th e  B o y su n  d is t r ic t  (S u rk h a n d a ry a  re- 

- ч  ere sev era l v illages, lik e  D u o b a , K u rg a n c h a , a n d  G u m a ta k , w h e re  o ld  w h e a t
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la n d ra c e s  B oboky , K zyl b u g d ay , K a y ra k ta sh , a n d  o th e rs  a re  g ro w n . M o s t a g r ic u ltu ra l  p r o 

d u c tio n  h e re  is fo r  liv es to ck , fo res try , a n d  h o r tic u ltu re , b u t  in  sm a ll a re a s  c e r ta in  fa rm e rs  

c u ltiv a te  w h e a t la n d ra c e s  fo r  th e i r  o w n  n e e d s . T h is d is t r ic t  d o e s  n o t  g ro w  an y  m o d e rn  

w h e a t c u ltiv a rs  a t all. M a in ly  it is la n d ra c e  K zyl bugday , w h ic h  in  sev era l v illag es  is c a lled  

B oboky , th a t  is c u ltiv a te d . T h is la n d ra c e  h a d  b e e n  c u ltiv a te d  fo r  m o re  th a n  100 y ea rs  o n  

sev era l fa rm s. In  th e  fo o th ill  a re a s  o f  th is  d is t r ic t  in  v illag e  P u lk h o k im  th e re  a re  a b o u t 100 

h a  o f  r a in fe d  w h e a t. L a n d ra c e s  K a y ra k ta sh  a n d  K zyl b u g d a y  a re  c u ltiv a te d  h e re . M o s t all 

la n d ra c e s  g ro w n  in  th is  a re a  h av e  re d  g ra in .

T he su rv e y  re su lts  (A n n e x  2) in d ic a te  th a t  v illag es  m a in ta in in g  la n d ra c e s  a re  re m o te ly  

lo c a te d  f ro m  th e  d is t r ic t  c e n te rs  a n d  n e a re s t  m a rk e ts . G iv en  th e  q u a lity  o f  ru ra l  ro a d s  it is 

d ifficu lt to  access n e w  se ed  a n d  in p u ts  as w ell as to  sell g ra in  a n d  o th e r  p ro d u c ts  o u ts id e . 

It a p p e a rs  th a t  th e se  a re  m o s tly  su b s is te n c e  fa rm e rs  w h o  a re  g ro w in g  lan d ra c e s . T he a v e r

age age o f  th e  fa rm e rs  n o rm a lly  ex ceed s  50 y ea rs  in d ic a tin g  a n  a g in g  r u ra l  p o p u la t io n  in  

th e se  v illages . F a rm e rs  g ro w  th e  la n d ra c e s  f ro m  g e n e ra tio n  to  g e n e ra tio n  b y  u til iz in g  th e ir  

o w n  seed . T he g ra in  f ro m  th e  la n d ra c e s  is u s e d  e n tire ly  fo r  b re a d  n o rm a lly  b a k e d  a t h o m e  

as d e s c r ib e d  b y  Ra n u m  e t al. (2 0 0 6 ). T h e re  are  th re e  m a in  rea so n s  fo r  th e  m a in te n a n c e  

o f  la n d ra c e s : a) la rg e  g ra in  size, e x c e llen t b r e a d -m a k in g  qu a lity , a n d  su ita b ility  fo r  h o m e  

b a k in g  u s in g  th e  ta n d y r  o v en ; b ) sp ecific  a d a p ta tio n s  a llo w in g  s tab le  a n d  re liab le  y ie ld  in  

h a rs h  h ig h la n d  e n v iro n m e n ts  in c lu d in g  s p r in g  p la n tin g ; a n d  c) s tra w  y ie ld  a n d  q u a lity  as 

a n im a l feed  a n d  c o n s tru c t io n  m a te ria l. T h e  m a jo r ity  o f  th e  fa rm in g  c o m m u n it ie s  g ro w  

b o th  la n d ra c e s  a n d  m o d e r n  c o m m e rc ia l  v a rie tie s . N o rm ally , g ra in  f ro m  th e  m o d e r n  v a r i 

e tie s  is so ld  to  th e  m a rk e ts  w h ile  g ra in  f ro m  th e  la n d ra c e s  is k e p t fo r  h o m e  c o n s u m p tio n .
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Spikes of the  la n d ra c es  c o lle c te d  in  2010  w ere  d iv id e d  in to  g ro u p s  a c c o rd in g  to  

r e i r  b o ta n ic a l  d e s c r ip t io n  (T able  1) a n d  th e n  h e a d ro w s  w ere  p la n te d  in  th e  fall o f  th e  

2 10-2011 se a so n  a t T a sh k e n t u n d e r  m o d e r n  a g ro n o m y  p ra c tic e s  a n d  in  th e  B o y su n  d is- 

- : t  a t o n e  o f  th e  m o u n ta in  sites w h e re  la n d ra c e s  a re  g ro w n . S u p e r io r  p ro g e n y  w ere  se- 

. : te d  f ro m  th e  h e a d ro w s  a t b o th  lo c a tio n s  a n d  th e s e  w ere  p la n te d  in  a tw ic e -re p lic a te d  

Y. in  fall o f  th e  2 0 1 1 -2 0 1 2  se a so n  in  T a sh k e n t u n d e r  ir r ig a t io n  as w ell as in  a tw ic e -re p -  

]»: :ed  tr ia l  in  s p r in g  o f  2013  in  T a sh k e n t w ith o u t  ir r ig a t io n  ( th e  s e a so n  o f  2 0 1 2 -2 0 1 3  w as 

■ u sed  fo r  e v a lu a tio n ) . S u b se q u e n tly  th e  sa m e  la n d ra c e s  w ere  e v a lu a te d  in  tw ic e -re p -  

h - .  ed fa ll-p la n te d  tr ia ls  in  th e  2 0 1 3 -2 0 1 4  a n d  2 0 1 4 -2 0 1 5  seaso n s . T w o c h e c k  b re a d  

v  - -it cu ltiv a rs  w e re  u s e d  in  th e  tria ls : K ra sn o d a r-9 9 , a s h o r t - s ta tu r e d  c u ltiv a r  w ith  h ig h  

v  ; i  p o te n tia l  fo r  ir r ig a te d  c o n d it io n s , w id e ly  g ro w n  ac ro ss  th e  c o u n try , a n d  T ezp ishar, 

i  :  - u g h t- to le ra n t  c u ltiv a r  fo r  ra in fe d  c o n d it io n s  o r ig in a tin g  f ro m  a c ro ss  w ith  B ezo sta - 

x . -e leased  in  th e  c o u n tr y  in  1980, a n d  still c u ltiv a te d  to d a y  in  m o u n ta in  reg io n s . As 

ч  :ed  in  A n n e x  3, day s to  h e a d in g , p la n t  h e ig h t, y ie ld , a n d  1 ,0 0 0 -k e rn e l w e ig h t w ere  

тес • ce d  in  each  tr ia l. In  a d d it io n , re s is ta n c e  to  s tr ip e  r u s t  a n d  to  le a f  r u s t  w ere  e v a lu a te d  

да» .. - n a tu ra l in fe c tio n  in  tw o  tr ia ls , a n d  g lu te n  c o n te n t  w as d e te rm in e d  in  tw o  tr ia ls . T he 

1ивп-_ :е  e v a lu a tio n  a n d  te s t in g  sc h e m e  is p re s e n te d  in  F ig u re  5.

The sp rin g  p la n t in g  a t T a sh k e n t in  M a rc h , 2013  d e m o n s tra te d  th a t  all th e  la n d ra c -  

*  in.. ; e ith e r  a s p r in g  o r  fac u lta tiv e  g ro w th  h a b it. T h ey  all h e a d e d , p ro v in g  th a t  u n d e r  

f a r - c o n d i t i o n s  th e i r  p la n tin g  d a te  c a n  b e  v e ry  flexible. T h e  fa ll-p la n te d  lin e s  u n -  

а с  r  - m tio n  w ere  a little  ta lle r  w ith  la rg e r  g ra in  size, a n d  h ig h e r  y ie ld  c o m p a re d  to  th is  
црг .  r u n t e d  tr ia l. F o u r  se a so n s  o f  tr ia ls  a llo w e d  a v e ry  g o o d  e v a lu a tio n  o f  th e  la n d ra c e s . 

I f a e 1 _ 'u : :o n  in  d ay s  to  h e a d in g  in  th e  la n d ra c e s  w as w ith in  7 to  8 days; so m e  w ere  e a r l i

e r « .  ■ m e  la te r  c o m p a re d  to  th e  ir r ig a te d  ch eck . A s e x p e c te d  th e  la n d ra c e s  w e re  ta lle r  

Han 4 . — d e rn  v a rie tie s . S o m e o f  th e m  (C a t#  3, 16, 17, a n d  19, A n n e x  3) e x c ee d e d  125 

« к  an t • Tnt c o m p a re d  to  80 c m  fo r  th e  K ra s n o d a r  99 c h e ck  in  th e  2 0 1 3 -2 0 1 4  tr ia l. T he 

■ ■ 1111 ir : th e  la n d ra c e s  w ere  h ig h e r  y ie ld in g  c o m p a re d  to  th e  ra in fe d  c h e c k  T ezp isa r  

■ M r r  r .ir r ig a te d  c o n d it io n s  in  th e  s p r in g -p la n te d  t r ia l  o f  th e  2 0 1 2 -2 0 1 3  se a so n  as w ell 

• < e  a - : . - : tw o  se a so n s  u n d e r  ir r ig a tio n . In  th e s e  tr ia ls  th e  la n d ra c e s  w e re  a lso  s u p e r io r  

f a r :  ;n 1 ,0 0 0 -k ern e l w e ig h t a n d  g lu te n  c o n te n t. O n ly  th e  d u r u m  w h e a t la n d ra -

s. t a  , \  -. (C a t#  13), d e m o n s tra te d  re s is ta n c e  to  s tr ip e  a n d  le a f  ru s t . A ll b re a d  w h e a t 

IfaMfcatD i re g e n e ra lly  su sc e p tib le  to  ru s ts . Y ie ld  p e r fo rm a n c e  o f  th e  la n d ra c e s  u n d e r  

Ш а р п е  . - .p a re d  to  K ra s n o d a r  99 v a r ie d  f ro m  y e a r  to  y ear: in  th e  2 0 1 1 -2 0 1 2  se aso n , 

| f a p  me u p e r io r  in  y ield ; in  th e  2 0 1 3 -2 0 1 4  se aso n , th e y  w e re  s im ila r  to  th e  ch eck , 

m m  и l i t  : 4 -2015  se aso n , th e y  w ere  all in fe r io r  to  th e  ch eck . T h is re la tiv e  p e rfo rm a n c e

faBHCS - - .itn e r  c o n d itio n s . In  th e  2 0 1 4 -2 0 1 5  se a so n , la n d ra c e s  su ffe red  f ro m  a la te
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Year

2010 ,
July-August

2010 -2011 ,
season October planting 

2011 -2012 ,
season October planting

March 2013,
planting

2013- 2014,
season October planting

2014- 2015,
season October planting

Collection of landraces 
from the farmers'fields

Tashkent Irrigated BoysunRainfed

Tashkent Irrigated Tashkent rainfed
(fall planted) (spring planted)

Replicated trial 
of the best selected lines

Figure 5. Evaluation scheme for landraces collected in 2010

f ro s t  in  A p ril a n d  w ere  lo w e r y ie ld in g  c o m p a re d  to  K ra s n o d a r  99. T h o u g h  genera lly , y ie ld  

u n d e r  ir r ig a t io n  is n o t  re le v a n t fo r  th e  la n d ra c e s  w h ic h  a re  g ro w n  in  th e  m o u n ta in s  u n d e r  

ra in fe d  m o is tu re - lim ite d  e n v iro n m e n ts , so m e  se le c tio n s  f ro m  K zyl b u g d a y  (C a t#  1, 3, a n d  

5) w e re  h ig h e r  y ie ld in g  c o m p a re d  to  o th e r  la n d ra c e s . K zyl b u g d a y  (C a t#  1, 3), S u rk h a k  

(C a t#  11), a n d  A k  b u g d a y  (C a t#  15) w e re  h ig h e r  y ie ld in g  c o m p a re d  to  th e  c h e ck  T ezp is- 

a r  u n d e r  th e  n o n ir r ig a te d  s p r in g -p la n te d  c o n d it io n s  o f  th e  2 0 1 2 -2 0 1 3  se a so n . T h e  la n d -  

race s  w e re  a lso  c h a ra c te r iz e d  b y  h ig h e r  1 ,0 0 0 -k ern e l w e ig h ts  a n d  g lu te n  c o n te n t. A ll th e  

c o m m e rc ia l  w h e a t c u ltiv a rs  u n d e r  in te n s iv e  ir r ig a te d  c u lt iv a tio n  in  U z b e k is ta n  p o ssess  

m o d e ra te  g ra in  q u a li ty  w ith  24  to  25%  g lu te n  c o n te n t. It is k n o w n  th a t  g ra in  q u a lity  w ith  

28%  g lu te n  c o n te n t is m o s t  su itab le  fo r th e  b a k in g  in d u s try  a n d  m a n y  la n d ra c e s  exceed  th is  

va lue . Im p ro v in g  b re a d -m a k in g  q u a lity  o f  w h e a t cu ltiv a rs  in  U zb ek is tan  is an  im p o r ta n t  ta sk  

fo r p la n t b reed e rs . W h e a t la n d ra ce s  c a n  b e  u se d  as a re so u rc e  fo r  im p ro v e d  g ra in  q u a lity  in  

w h e a t b re e d in g  p ro g ra m s.

O n e  o f  th e  ta sk s  o f  th e  p ro je c t  w as a lso  to  co lle c t a n d  re s to re  th re a te n e d  la n d ra c e s , 

re p ro d u c e  th e m , a n d  r e tu r n  to  fa rm e rs . W e su c c e e d e d  in  r e s to r in g  th e  th re a te n e d  K ay rak - 

ta s h  la n d ra c e  w h ic h  h a s  d ro u g h t  to le ra n c e , h ig h  g lu te n  c o n te n t , av erag e  p la n t  h e ig h t, a n d  

m o d e ra te  re s is ta n c e  to  y e llo w  ru s t. In  2014 , w e p la n te d  th is  la n d ra c e  o n  a 0.3  h a  ra in fe d  

fie ld  f ro m  w h ic h  w e h a rv e s te d  0.8 t  o f  seed . T he h a rv e s te d  se ed  w as c le a n e d  a n d  tre a te d  

w ith  fu n g ic id es . T h e  se ed s  w ere  d is t r ib u te d  fo r  g ro w in g  u n d e r  ra in fe d  c o n d it io n s  o f  th e  

m o u n ta in  a n d  h ig h la n d  a re a s  o f  B o y su n  a n d  A ltin sa y  d is tr ic ts  (S u rk h a n d a ry a  reg io n ). 

T h is se le c tio n  is a lso  b e in g  p re p a re d  fo r  s u b m is s io n  to  th e  S ta te  C u ltiv a r  T es tin g  C o m m it 

tee  fo r  p o ss ib le  re lease  as a n e w  cu ltiv ar.
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The results of th e  survey  a n d  c o lle c tio n s  d e m o n s tra te d  th a t  b re a d  m a k in g  q u a lity  

f  w h e a t la n d ra c e s  w as th e  m a in  re a s o n  fo r  th e i r  c o n tin u e d  c u lt iv a tio n  o n  sm a ll fa rm s. 

Ov e r th e  las t d e c ad e , in c re a s e d  in te n s iv e  p ro d u c t io n  o f  w h e a t c u ltiv a rs  in  ir r ig a te d  la n d s  

in  U z b e k is ta n  h a s  re s u lte d  in  a d o u b le  to  tr ip le  in c re a se  in  c ro p  y ie ld  u p  to  4  to  5 t /h a . 

H ow ever, d e v e lo p m e n t a n d  a d o p tio n  o f  n e w  w h e a t c u ltiv a rs  fo r  r a in fe d  c o n d it io n s  o c c u r  

e ry  slow ly. In  th e  m a in  ra in fe d  w h e a t-g ro w in g  a reas , w h e a t c u ltiv a r  S u rk h a k , w h ic h  w as 

re leased  in  th e  1940s, is s till w id e ly  g ro w n . M o s t o f  th e  fa rm s  in  m o u n ta in  a n d  fo o th ill  

areas cu ltiv a te  la n d ra c e s  K zyl b u g d a y  a n d  A k  bu g d ay . In c re a se d  p ro d u c t io n  ac reag e  d e - 

o ted  to  w h e a t as a fo o d  c ro p  in  th e  ir r ig a te d  la n d s  o f  U z b e k is ta n  a n d  th e  d e v e lo p m e n t o f  

n p ro v e d  t r a n s p o r ta t io n  sy s tem s l in k in g  th e  d is ta n t  re g io n s  o f  th e  c o u n tr y  re s u lte d  in  a 

-e d u c tio n  in  th e  a re a  d e v o te d  to  g ro w in g  w h e a t lan d ra c e s . In  a d d it io n , se ed  p ro d u c t io n  

: ro m  w h e a t la n d ra c e s  fo r  d is t r ib u t io n  su ffe rs f ro m  lo w  y ie ld  a n d  c o n ta m in a t io n  w h ic h  h as  

m e a n t d e c re a se d  av a ilab ility  o f  w h e a t la n d ra c e  seed . O b s e rv a tio n s  f ro m  p re v io u s  y ea rs  

m o w ed  th a t  h ig h  q u a li ty  w h e a t la n d ra c e s  h a d  b e e n  m ix e d  w ith  o th e r  n o n la n d ra c e  w h e a t 

cu ltiv a rs . T h is led  to  a f u r th e r  d e c re a se  o f  fa rm e rs ’ in te re s t  in  p la n tin g  w h e a t la n d ra c e s .

As u su a l, in  th e  re lease  a n d  a d o p tio n  o f  n e w  cu ltiv a rs , th e  m a in  a tte n tio n  is fo c u se d  

n  p ro d u c tiv ity , re s is ta n c e , a n d  b re a d -m a k in g  q u a lity  o f  th e  g ra in . A ll n e w  c u ltiv a rs  fo r  

iten s iv e  p ro d u c t io n  a re  h ig h  y ie ld in g , b u t  d o  n o t  a lw ays h av e  g o o d  b re a d -m a k in g  q u a l-  

:y. L a n d rac e s  c u ltiv a te d  in  U z b e k is ta n  a n d  e lse w h e re  in  C e n tra l  A sia  c a n n o t  c o m p e te  in  

:e rm s  o f  p ro d u c t iv ity  w ith  c o m m e rc ia l  c u ltiv a rs . H o w ev er, th e se  la n d ra c e s  r e ta in  m o re  

alue as a re so u rc e  fo r  im p ro v in g  g ra in  q u a lity  p o ss ib ly  le a d in g  to  n e w  c u ltiv a rs  e n h a n c e d  

•ith  m ic ro n u tr ie n ts  a n d  o th e r  in g re d ie n ts  u se fu l fo r  h u m a n  h e a lth .
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The follow ing  tasks n e e d  to  b e  u n d e r ta k e n  to  c o n se rv e  a n d  u se  w h e a t  la n d ra c e s  in  

U zb ek is tan :

■ D e ta ile d  d e s c r ip tio n  a n d  e v a lu a tio n  fo r  a g ro n o m ic  tra its , g e n o m ic  an a ly s is  to  d e 

v e lo p  p a s s p o r t  d a ta  to  a c c o m p a n y  th e  se ed s  d e p o s ite d  in  th e  N a tio n a l G e n e  B ank;

■ S e lec tio n  o f  th e  b e s t  c o m p o n e n ts  o f  th e  lan d ra c e s , th e ir  e v a lu a tio n  in  th e  la n d ra c e  

p ro d u c t io n  re g io n s , id e n tif ic a tio n  o f  s u p e r io r  se le c tio n s , th e i r  m u lt ip l ic a t io n , a n d  

s u b s e q u e n t p ro v is io n  o f  se ed  to  fa rm ers ;

■ S tu d y  o f  th e  g e n e tic  d iv e rs ity  o f  th e  c u r r e n tly  c o lle c te d  la n d ra c e s  a n d  U z b e k  la n d -  

races  f ro m  th e  G e n e  B a n k  b a s e d  o n  m o rp h o lo g ic a l  a n d  a g ro n o m ic  tra its , D N A  

m a rk e rs  to  d is t in g u is h  a m o n g  la n d ra c e s , a n d  th e  id e n tif ic a tio n  o f  a co re  se t o f  

la n d ra c e s  fo r  fu tu re  s tu d ie s , c o n s e rv a tio n , a n d  use;

■ B io c h e m ica l c h a ra c te r iz a tio n  a n d  g e n o ty p in g  o f  la n d ra c e s  fo r  g lia d in  a n d  g lu te n  

p ro te in s  a n d  to  e s ta b lish  th e ir  re la tio n s h ip  w ith  b re a d -m a k in g  q u a lity ;

■ In it ia t io n  o f  c ro ss in g  p ro g ra m s  o f  la n d ra c e s  w ith  c o m m e rc ia l  c u ltiv a rs  in  o rd e r  to  

c o m b in e  th e  u se fu l tra i ts  in  n e w  g e n o ty p e s ; a n d

■ P re p a ra tio n  a n d  p u b lic a tio n  o f  sc ien tif ic  p a p e rs  a n d  re p o r ts  to  p u b lic iz e  U zb ek  

w h e a t la n d ra c e s  fo r  th e  g lo b a l w h e a t re se a rc h  c o m m u n ity .
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Annexes

Annex 1. Geographic location and description of wheat landraces1 collected

Surkhandarya region

Duoba, Boysun 38.32121 067.38181 1,391 Kzyl bugday March Mixture 2% different Red 120

Duoba, Boysun 38.32480 067.36566 1,544 Boboky March Pure line Red 120

Duoba,Boysun 38.32025 067.36594 1,431 Kzyl bugday March Pure line Red 130

41 • jrgancha, Boysun 38.37921 067.41462 1,633 Kzyl bugday March Mixture 5% red spike Red 120

j.~atak, Boysun 38.35699 067.37737 2,136 Kzyl bugday March Pure line Red 130

iuratak, Boysun 38.35986 067.07070 2,174 Kzyl bugday March Mixture 5% barley Red 130

iirsatak, Boysun 38.35057 067.42538 2,143 Kzyl bugday March Pure line Red 100

; . > -o*jm, Boysun 38.16484 067.38905 1,050 Boboky October Pure line Red 140

Kashkadarya region

■'taxon takkabog 38.78582 066.81014 1,159 Akbugday March Pure line White 120

ашип 'akkabog 38.77369 066.82451 1,270 Greacum March Mixture 20% Surkhak White 120

«КЖЧ •iia b o g 38.75540 066.81783 1,634 Surkhak November Pure line Red 130

•s a w  •aciabog 38.75934 066.82558 1,500 Ak bugday November Pure line White 120

to n e , tokabog 38.90100 066.64225 585 Korakiltik November Mixture 40% Surkhak Red 90

m 38.66376 066.92626 2,249 Ak bugday March Pure line White 120

to b t iT M s a 38.63243 066.94461 1,988 Ak bugday March Pure line White 90

Ito to K U n e h 38.61663 066.93731 1,753 Tuyatish March Mixture 15% red spike Red 120

38.64701 066.93114 1,731 Kzyl bugday March Pure line Red 120

:' M i  iarw sn 38.66376 066.92626 2,249 Nameless March Mixture 20% red spike Red 100

to m » .  U » i 38.65243 066.90205 2,147 Nameless March Mixture 40% different Red 100

J * —  « Г С » 38.59266 066.91480 1,317 Ak bugday March Pure line White 130

Jizzakh region

39.71376 068.12882 1,520 Ak bugday October Pure line White 115

39.70017 068.19329 1,763 Surkhak March Mixture 10% barley Red 120

40.12471 067.41983 1,449 Ak bugday November Pure line White 130

39.93540 067.45574 740 Ak bugday November Mixture 5% barley White 110

-2013 collection - 

Surkhandarya region

H p M U m t ,  k m n a  38.61500 067.58411 2,008 Pashmak October Pure line White 90

^ p t o " K  m b  38.60202 067.56589 1,650 Khivit August Pure line White 90

H t o t  afOBU 38.57685 067.58622 1,558 Kzyl bugday March Pure line Red 110

■ k a w a t o a  38-33086 067.65667 1,301 Greacum October Pure line White 105

■ p a M H i t o  3831318 067.04989 1,289 Muslimka October Mixture 20% different Red 110

H t o t o t o t t o B  3854531 067.57554 1,615 Kayraktash March Mixture 20% different White 100

H f e p p a t o J t o  54*9779 067.69071 957 Kzylshark October Mixture 10% different Red 110

у  5"d are awned; all are bread wheat, except for Korakiltik, which is a durum landrace.
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WHEAT LANDRACES IN FARMERS’ FIELDS IN UZBEKISTAN

Annex 2. Socio-economic survey responses for villages growing wheat landraces (2010,2013)
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Jizzakh region

Bakhmal Muzbuiok 300 1,520 50 Valley 45 Ak bugday 1,500 800 Quality, yield >50 years Village

Bakhmal Zartepa 70 1,763 60 Valley 45 Surkhak 2,500 2,500 Quality >50 years Village

Galla-Aral Yonbosh 120 1,449 20 Valley 50 Ak bugday 7,000 1,000 Quality, drought 30 years Village

Galla-Aral Lalmikor 1,800 740 25 Valley 50 Ak bugday 500 250 Quality, drought >  0 years Village

Kashkadarya region

Yakkabog Guldara 300 1,270 45 Mountainous 45 Greacum 100 30 Quality, yield, straw Forever Village

Yakkabog Terakly 45 1,634 50 Mountainous 50 Surkhak 50 50 Quality Forever Village

Yakkabog Navruz 150 585 9 Valley 50 Korakiltik 2,500 20 Quality Forever Village

Kamashi Kuga 80 1,731 60 Mountainous 50 Kzyl bugday 50 20 Quality, yield, straw Forever Village

Kamashi Kzyltom 40 1,753 50 Mountainous 50 Tuyatish 60 15 Quality Forever Village

Kamashi Kzyltepa 75 2,147 80 Mountainous 50 Nameless 200 50 Quality Forever Outside

Surkhandarya region

Boysun Duoba 70 1,431 35 Mountainous 50 Boboky 500 100 Quality 80 years Village

Boysun Kurgancha 220 1,633 45 Mountainous 50 Kzyl bugday 230 130 Quality, straw 100 years Village

Boysun Gumatak 70 2,143 33 Mountainous 60 Kzyl bugday 150 20 Quality, straw >100 years Own seed

Boysun Pulkhokim 680 1,050 25 Hillside 50 Kayraktash 500 50 Quality, drought 50 years Village

Saryazia Khodja Osmin 700 2,008 80 Mountainous 45 Pashmak 100 1 Quality, cold, straw Forever Own seed

Uzun Changardak 100 1,558 50 Mountainous 50 Khivit 100 3 Quality, straw Forever Own seed



Annex 3. Agronomic performance of lines selected from wheat landraces (2010 collection) 
under irrigated (Tashkent, 2011-2012, 2013-2014, and 2014-2015 seasons, fall planted) 

and rainfed conditions (Tashkent, 2013 spring planted)

Parti Days to heading Plant height (cm) Stripe rast(%) Leaf rust (%)

fa t-  Line1 20122 20133 2014“ 2015s Mean6 2012 2013 2014 2015 Mean 2012 2013 2014 2015

Krasnodar 99 123 — 127 123 124 70 — 79 77 75 80 — 90 90

1 Tezpisar — 58 123 123 123 — 70 107 114 97 — 0 100 80

Kzyl bugday:2-6T 122 68 127 121 123 115 110 124 92 110 60 20 70 60

Kzyl bugday:3-7T 122 68 125 122 123 110 110 139 100 115 80 50 60 50

-  Kzyl bugday: 9-4T 122 68 129 133 128 115 115 113 111 114 80 20 70 60

5 i Kzyl bugday:5-4T 124 68 127 133 128 110 110 110 107 109 80 40 50 60

6 Kzyl bugday:11-4T 123 68 127 121 124 115 105 113 112 111 90 10 100 80

; Ak bugday:7-3T 120 60 129 117 122 90 90 110 106 99 60 20 70 100

Surkhak: 12-3T 123 67 126 123 124 105 105 120 106 109 50 10 90 80

Korakiltik: 19-3T 118 60 125 121 121 112 110 112 110 111 0 30 0 0

Ak bugday: 8-2T 120 60 129 117 122 90 90 119 105 101 80 50 65 90

Tuyatish: 10-4T 123 63 129 125 126 115 115 130 119 120 40 40 70 50

Kzyl bugday: T4T 124 68 125 121 123 90 110 126 115 110 60 25 60 80

: Nameless: 13-8T 124 69 127 123 125 110 110 116 107 111 80 10 85 80

: Nameless: 14-3T 123 68 129 123 125 117 105 129 115 117 80 20 75 60

Ak bugday:16-5T 120 60 123 121 121 105 115 104 105 107 80 20 70 70

22 Surkhak: 15-6T 124 60 128 123 125 110 110 118 110 112 60 20 65 90

Part 2 Yield (g/m2) 1,000-kernel weight (g) Gluten content (%)

j o  Line1 2012 2013 2014 2015 Mean 2012 2013 2014 2015 Mean 2012 2014 Mean

Krasnodar 99 292 — 568 655 505 38.0 — 51.0 37.0 42.0 30.5 29.2 29.9

Tezpisar — 297 260 322 293 — 46.0 44.3 43.5 44.6 — 31.5 31.5

Kzyl bugday:2-6T 432 470 601 260 441 52.0 42.7 49.5 35.0 44.8 33.5 34.2 33.9

Kzyl bugday:3-7T 482 462 673 320 484 52.0 43.0 47.5 37.5 45.0 35.1 29.2 32.2

‘  Kzyl bugday:9-4T 400 262 580 360 401 54.0 37.0 43.8 42.0 44.2 35.0 33.5 34.3

j Kzyl bugday:5-4T 454 362 576 331 431 54.0 42.5 44.3 45.0 46.4 22.0 35.6 28.8

Kzyl bugday: 1Т4Т 447 220 462 250 345 50.0 37.0 44.8 40.5 43.1 34.5 29.8 32.2

Ak bugday:7-3T 287 125 446 370 307 44.0 30.0 40.8 43.0 39.4 32.0 28.0 30.0

Surkhak:12-3T 390 410 538 350 422 48.0 43.0 42.0 40.0 43.2 28.0 26.0 27.0

Korakiltik: 19-3T 410 285 557 352 401 46.0 40.0 46.0 38.0 42.5 31.5 32.3 31.9

Ak bugday:8-2T 448 420 426 313 402 48.0 39.0 40.5 38.5 41.5 37.5 36.4 37.0

T4 Tuyatish: 10-4T 388 301 405 385 370 48.0 37.0 45.5 37.5 42.0 32.0 31.6 31.8

i Kzyl bugday:1-4T 421 292 325 310 337 50.0 37.0 42.3 42.0 42.8 29.0 32.0 30.5

Nameless: 13-8T 272 360 492 432 389 42.0 40.5 47.3 39.0 42.2 40.5 39,6 40.5

Nameless: 14-3T 440 300 417 458 404 52.0 35.0 44.0 44.5 43.9 35.0 32.4 33.7

Ak bugday: 16-5T 417 339 416 471 411 48.0 44.5 43.8 44.0 45.1 35.0 36,0 35.0

r.rkhak: 15-6T 391 302 440 385 380 48.0 41.5 47.3 43.0 44.9 35.5 29.6 32.6

- xiar 99 and Tezpisar are the bread wheat check cultivars in each trial. For the landraces, following the name is the number of 
: ike selected from the original landrace collection and, after the dash, the number of the pike selected in Tashkent (e.g., 15-6T); 
s from January 1 (planted in October 2011); ’Days from planting date (planted in March 2013); 4Days from January 1 (planted in 
: sr 2013); ’Days from January 1 (planted in October 2014); 6Mean for 2012, 2014, and 2015
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