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D. Ntanos, NAGREF,  Cereal  Institute  (Greece) 

Abstract. The effect of N-fertilization on yield,  total  milling  yield,  vitreosity,  grain  length and grain  ratio of the  lengthfwidth of the 
varieties  Strymonas,  Roxani and lspaniki A was  investigated in Nitrogen  was used in O, 40,80,120,160 and kgha. 
There  was  a  significant  influence of nitrogen  on  the yield (rough riœ). There  was  a  tendency of increase  (not  significant) of the total 
milling  yield.  Vitreosity  was  improved at the  levels of 80 and 120 kglha of nitrogen.  The  lodging of the  stems  that  was  higher  at 
higher  nitrogen  levels  might also have  influenced  the  vitreosity.  The  grain  length  was  greater at higher  nitrogen  levels  but  grain 
ratio  lengthfwidth  was  smaller. 

Fertilization is one of the  most  complicated  problems in rice  cultivation  that  requires  updating  research 
for new varieties developed.  Those varieties are highly productive, mainly  short  stem  varieties  and 
demanding  large  quantities  of  nutrients. 

Most  researchers  consider  the  N-fertilization of primary  importance.  It is thus  more  essential to estimate 
nitrogen  requirements than phosphorus  and  potassium  needs  (Atanasiu  and  Samy,  1983).  The  new 
varieties  dit  not  react to the  last  elements used in the  experimental station of Kalochori-Thessaloniki 
where  rice  research  and  seed  production  are  carried  out  (Boudonas and Karagiannis,  1966). 

Excess of N-fertilizer  for  each  variety is of great  importance  because it endangers  the  development of 
Pyficularia oryzae (Nagai,  1962). 

Varieties  reacting  to  high  N-fertilization  develop  shorter  interriode  distance  compared to the  non  reacting 
to Nitrogen  varieties  (Chandler,  1969),  while,  there  was a negative  correlation  between  production  and 
height of plants (IRRI, 1967). 

High  levels  of N-fertilizer increase  the  number of stems (IRRI, 1967) positively  correlated  to  the produc- 
tion,  while  there is doubt if production  in  the mill is  influenced  significantly  (Giamoustaris  and  Ntanos, 
1991). 

- and methods 

The  experiment  was  established in the  experimental station in Kalochori-Thessaloniki for the years 
$989-90. A complete  randomized  split-plot  design  was  used.  Six  nitrogen  levels in four  replications  were 
used as follows: 

Total fertilizer 35 days after 

O kg Nhja kg Nha O kg Nha 
40 >> 10 >> >> 

>> >> >> 
120 >> >> 30 >> 
160 55 130 >z >> 
200 >> 170 >> >> 
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with a  basic  fertilization  of  40  kg/ha P205 and  80  kg/ha K20; with the  exception of the  control,  ammonium 
sulfate  was  used.  Each  experimental plot was 4 X 5 m = 20 m? 

Each  year  the  experimental plots were  established on a  new place where  barley  has  been cultivated the 
previous  year.  The soil used had the following characteristics.  It  was a soil with pH 7.5, organic  matter 
1.6%,  17.9 P205  (Olsen)  and  12.7 K20  mg/l00 g  soil.  The  water table was  at 1 .l O m depth in May  when 
the soil samples  were  taken,  while  during  the  growing  season it reached the soil surface.  Seeding  was 
done  by  spreading by  hand  between 15th-20th  May.  The varieties used were  Strymonas,  Roxani 
lspaniki A. The  seeds  were  wet  for  24  hours  before  seeding.  Irrigation started at  seeding  and  continued 
for  10  days  before  harvesting. Irrigation was  continuous,  except for two  days  before  adding fertilizer 
when  the  water  was  taken  out in order  to  favour  tillering.  The  water  level  was  kept at 5-1 O cm.  Herbicide 
molinate  was  used 12 days  after  seeding. 

The  harvest  was carried out  between  20th-30th  October.  That  was  done  by  sickle  and days later the 
yield was  ground.  The grain moisture  content  was  measured  after  harvesting  while yield was  estimated 
for  a  moisture  content  of  14%.  The total milling yield was  estimated  using  100  g  samplesof  rice.  The per- 
centage  of  lodged plants was  estimated.  The  vitreosity  percentage  was  estimated on  30 seeds  of  each 
treatment  randomly  taken  considering  seeds  with  the  smallest  spot  as  chalky.  On  those  seeds  the grain 
length  and  width  were  measured  and  the grain ratio  length/width  was  estimated. 

. .  
. .  - 

l i  - Results and discussion 

The  rice  yield,  total  milling  yield  and  marketable  yield  are  shown in .Tables 7, 2 and 3, respectively.  All  the 
varieties  responded to N-fertilization.  The  Strymonas  and  lspanki  A  varieties  increased  the  yield  significantly 
until the 16 kg .N-fertilizer  treatment;  the  Roxani  variety  until  the  120 kg N-fertilizer  ,treatment.  Yield  was 
significantly  higher in 1989  on  account  of  the  drought in 1990.  All  three  varieties  showed  significant  diffe- 
rences  on  the  yield.  lspaniki  A  was  the  best  (7,31 O kgha) followed  by  Strymonas  (4,950  kg/ha)  (Table 7). 

The total milling yield percentage did not  show  significant  differences  affected  by  the  number of years or 
fertilizer  treatment.  There  was  only  a  significant  difference  between  Strymonas  and  Roxani  (Table 2). 
Although fertilizer treatments did improve  the  percentage  of total milling yield,  there is a  tendency of 
increase.  That  becomes  significant  when  multiplied  by  "the  increased  by  N-fertilizer  treatments yield to 
estimate  the  marketable yield (Table 3). The  latter  showed  the  same  significance pattern as the  yield. 

The  lodging of the plants before  ripening  was  significantly  higher  at  the  higher  N-fertilizer  treatments  for 
every  year  and for all the  varieties  (Table 4). 

Vitreosity  showed  the  highest  percentage  at  80  and  120  kg/ha  N-fertilizer  treatments  considering  both 
the  number of years  and  the  different  varieties.  Although  that  may  lead to the  conclusion  that  higher  N- 
fertilization  deteriorates  vitreosity,  it  may  be  an  indirect  effect  due to the  greater  lodging of the  stems 
(Table 5). 

The grain length  was  significantly  different  according to years  and  varieties  (Table 6). Grain length was 
greater  at  the  three  higher  N-fertilizer  treatments.  The  grain  ratio  length/width  was  also  different  amor-. 
ding to years  and varieties (Table 7). The  N-fertilizer  treatments  affected  significantly  the  ratio.  Yet, it was 
lower  at  higher fertilizer levels due to greater  increase  of  the  width.  Although  higher N-fertilizer levels 
seem to have  increased  grain  length  and  decreased the grain ratio length/width, we  suggest further 
investigation of factors  as  the  lodging of the  plants  and  higher  N-fertilizer  levels in combination  with  other 
nutrients. 
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Table 1. Effect N-fertilizer  on  the  yield  (in  kg/ha  and  moisture 14%) of the  varieties  Strymonas,  Roxani  and 
lspaniki A in 1989-1  990 

Yield (kg/ha) 
N-fert. Varieties Years 
( K g W  Mean  Strymonas  Roxani  lspaniki A 

O e j j h f g 
d i j de e f 
c h g c c e 
b e b b d 
a d e a a c 
a d g a b c 

Mean b c a a b 

Table 2. Effect  of  N-fertilizer  on  the  total  milling  yield the  varieties  Strymonas,  Roxani  and  lspaniki A in 
1989-1  990 

N-fert. 
(Kg/ha) 

Total  milling  yield c%) 
Varieties  Years 

Mean  Strymonas  Roxani  lspaniki A 

Mean b ab 

Table 3. Effect of N-fertilizer  on  the  total milling yield, the varieties  Strymonas,  Roxant and lspaniki A in 
1989-1 990 

Yield (kg/ha) 

N-fert.  Varieties Years 
Wg/W Mean  Strymonas  Roxani  lspaniki A 

O e j f f 
d i j de ef 
c h d 
b f b ab c 
a d e a a bc 
a d g a a bc 

Mean b b a a b 
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Table 4. Effect  of  N-fertilizer  on  lodging % of  the  varieties  Strymonas,  Roxani  and  lspaniki 
A in 1989-1  990 

Lodging ("h) 
N-fert. '' Varieties  Years 
(Kgha) Mean  Strymonas  Roxani  lspaniki A 

O O h  O h  O h  O f  O f  
O h  O h  O h  O f  O f  

3 c  O h  gh 6 e  O f  
b ef ef c d 
a b d c a c 
a a f c b c 

Mean a 8 C  . b . ,  

Table 5;. Effect  of  N-fertilizer  on  vitreosity % of  the  varieties  Strymonas,  Roxani  and  lspaniki . 
A in 1989-1990 

Vitreosity ("h) 
. !  . 

N-fert.  Varieties  Years 
(Kg/ha)  Mean  Strymonas  Roxani  lspaniki A 

O c h 7 k  c e . d 
4 8 b  9 ab d ab 

a fg i a bc a 

4 6 C  h j d ef 
a f j b 48C abc 

d h 7 k  e f 

Mean b 9 c  a ' f . a 

. .  
Table 6. Effect  of  N-fertilizer  on  the  grain  length  of  the  varieties  Strymonas,  doxani ' 
and  lspaniki A in 1989-1990 

N-fert. 
(Kgha) 

Grain  length (mm) ' . . . . . . .  . ., . , '  . . _  

Varieties  Years 
. . . . . .  Mean  Strymonas - Roxani  lspaniki A 

d f . c j e e 
c e c i d d 
b ef . b h b c 
a d a h a b , . 
a d a g a b 
a d g b b 

. G  . . 

. .  

Mean b a c a b ...... 

. i , . .  

Table 7. Effect  of  N-fertilizer  on  the  grain  ratio  length/width  of  the  varieties  Strymonas,  Roxani 
and  lspaniki A in 1989-1990 

N-fert. 
( K g m  

Grain  ratio  lengthlwidth (mm) 
Varieties  Years i '  

Mean  Strymonas . Roxani ., Ispaniki A 

a ' a . c e ab a a 

a a . i c ef ab abc 
b a ' cd fg de bcd . 

c b cd 
' g f ' : 

bc b cd 2.05 g ef cde 

C b d . . fg f cde 

Mean " a b c b a 
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