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INTRODUCTION

Zinc (Zn) m alnutrition affects over th ree  billion people worldw ide, m o s tly  in  
developing countries (Sperotto, e t al., 2010). T o  overcome the  above problem , f o o d  
fortification has been  recom m ended as one o f  the  approaches (M ehansho, 2006). S in c e  
rice is a  staple food, b io  fortification o f  rice w ith  Zn is the  easiest w ay to im prove th e  Z n  
nutrition  requirem ent o f  hum an beings. In add ition  to  agronom ical m anagem ent, s e le c t in g  
genotypes w ith h igh  efficiency o f  Zn accum ulation  even under low  Zn co n d itio n  a n d  
partition  into grain have  been identified as a  reliab le way to  find out the m ost s u i ta b le  
variety  fo r bio fortification (Prom -u-thai et a l., 2006). Rice sam ples o f  brow n r ic e  a n d  
m illed  rice were evaluated for Zn during 2006 — 2008 by M artinez et al. (2 0 1 0 ) a n d  
found tha t brow n rice contained 20 -  25 m g/kg Z n w hile m illed rice had 1 6 — 17 m g / k g  
Zn. A ccording to  M artinez e t al. (2010), m icronutrient dense cultivars can b e  s e le c te d  
from  exiting germ plasm  or can be generated th rough  genetic m odification. P lan t b r e e d e r s  
need  to  identify donor parents carrying the ta rg e t traits for high Z n .-A round 75 %  o f  t h e  
to ta l Zn w as reported  to  be present in the endosperm  o f  brown rice (Jiang e t a l., 2 0 0 8 ) .  
A s such, Zhang et al. (2005) showed that single grain selection o f  narrow  g ra in s o f  r i c e  
tends to  increase con ten t o f  Zn. The objectives o f  the present study w ere to  s c r e e n  3  
m onths age m ost popular recom m ended rice varieties for Zn content in the ir b ro w n  r i c e  
and  to  determ ine the  relationship betw een Zn content w ith grain w eight.

MATERIALS AND METHODS

A  field study w as conducted during 2014 Yala season a t the R ice R e se a rc h  a n d  
D evelopm ent Institute (RRDI), Bathalagoda, located in the low  country in te r m e d ia te  
zone, IL1, agro-ecological region (latitudes 7° and 8°, longitude 80° and 8 1 °an d  a t  a n  
elevation o f  65 m  above m ean sea level). Soil o f  the site belongs to  K u ru n eg ala  s e r i e s  
w hich characterized as R ed Y ellow  Podzolic soil great soil group (W ic k ra m a s in g h e ,



2005). To m aintain the uniform ity o f  the  Z n  in all plots, field  m aintained w ithout 
apply ing  any sort o f  organic o r inorganic fe rtilize r for four decades w as selected. M ost 
com m only grown and popular seven, th ree m onth  age recom m ended rice varieties (B g 
300, A t 303, B g 304, B g 305, A t 306, A t 307, B g  310) were selected. P lo ts, size 6 m  * 3 
m, w ere  arranged in accordance w ith R andom ized  C om plete B lock D esign (R C BD ) and 
treatm ents w ere replicated three tim es. Seventeen  days old seedlings w ere  transplanted in 

the field  as one seedling per hill a t the spac ing  o f  15 cm  x l5  cm. D uring  the w hole 
cultivation period pest o r disease dam ages cou ld  n o t be observed a t harm ful level. D uring  
the cropping period no any kind o f  fertilizers o r  m anure w ere added. H and w eeding w as 
done to  control w eeds. Before crop estab lishm ent, tw o com posite so il sam ples w ere 
obtained  from  the field using a  soil auger. Sam ples w ere a ir dried, crushed and sieved 
th rough  2 m m  sieve.

Extractable Zn content in the  soil w as determ ined using D PT A  (D iethylene 
Triam inepenta A cetic A cid) m ethod by atom ic absorption spectrophotom eter (A A S). A t 
the tim e o f  harvesting, 5 plants w ere collected  random ly from  each p lo t and seeds w ere 
separated  from panicles by hand. C ollected seed sam ples w ere air dried  and  kept in oven 
for 3 days under 70 °C for oven drying. O ven dried  seed sam ples w ere de-husked to  
separate  grain and husk. G rains were ground to  obtain pow dered sam ples. B efore using  
the ground sam ples for analysis they w ere oven dried  overnight a t 70 °C. C are w as taken  
to  w ash  and clean all equipm ent w ith tap  w ater and  then  w ith  distilled  w ater before using  
them . Sam ples w ere digested using double acid  (one volum e o f  perchloric acid 
(approxim ately  60 %  m/m H C IO 4) to  four vo lum e o f  nitric acid (approxim ately 70 %  
m /m  H N O 3) w ere m ixed and digested sam ples w ere analyzed fo r available Zn 
concentrations using AAS. Treatm ent m ean d ifferences w ere evaluated by D uncan 
M ultip le  Range Test (D M RT) m ean separation te s t a t a=0.05.

RESULTS AND DISCUSSION

Extractable Zn content in the soil a t the  tim e o f  planting w as 0 .39 ±  0.01 m g/kg. 
This value w as far below  the critical level o f  1 m g/kg  reported by B andara  et al. (2005). 
T herefore, cultivating rice at this Zn level w ill he lp  to  select the best varieties w hich have 
the  capacity  to absorb  and accum ulate Zn in rice g ra in  under low  available Zn condition. 
Zn concentration in grain o f  all 7 rice varieties ranged from  24.6 m g/kg to  31.8 m g/kg. 
A ccord ing  to Chandel et al. (2010) there is a  significant variation am ong rice  varie ties for 
th e ir Z n  content in grains. Proving the above f in d in g  the  h ighest Z n con ten t o f  31.8 w as 
reported  from long slender rice variety A t 306 and  follow ed by A t 307 (F igure 1). T hese



results show  the significant genetic  d iversity  or variation in the 3 m onths age rice  
germ plasm  on accum ulation o f  Zn in brow n rice.
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Figure 1. Zn content in brown rice o f seven rice varieties.

A ccording to  W elch and G raham  (2004), Zn content in rice varieties vary  from  
absorption, translocation and transport w ith in  the  plant. Results appeared in the  F igure  2 
revealed that though the relationship betw een seed w eight and Zn content in b row n  rice  
has a positive trend but the relationship w as not sign ifican t (R2 =  0.23).
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Figure 2. Relationship between seed weight and Zn content in brown rice.

C O N C L U S IO N

The level o f  Zn varied from 24.6 to  31.4 m g/kg and the h ighest v a lu e  w a s  
recorded from A t 306 while Bg 310 had the lowest. Since there is a varietal d if fe re n c e  
affecting Zn accum ulation in grain, w hole rice germ plasm  should be te sted  fo r  Z n  
accum ulation in brow n rice to find out m ost suitable variety for b io -fo rtifica tion  a n d  
relationship o f  Zn w ith seed shape should also be exam ined to determ ine th e  d o n o r  
parents for future breeding program m es.
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